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Geo.\/[Q. Moon & Co., Inc.,, Binghamton, N. Y.
Moon’s Fresh Ground Mixed F
Old Times Horse Feed o o

Special A Scratch Feed

Moran-Patton Co., 230-236 Cedar St., New Hav
s 45 n, C 7
C. B. Mash "Q o

Fred C. Morse, Guilford, Conn.

Old Mill Buttermilk Laying Mash
Old Mill Dairy Ration 3
Old Mill Mash Feed e
Old Mill Provender :
Old Mill Scratch Feed

M¢t. Vernon Milling Co., Mt. Vernon, Ind.
Poco Hominy Feed

Mystic Milling & Feed Co., Rochester, N. Y.
Genesee Scratching Grains

National Milling Co., Toledo, Ohio.
Osota Feed

R. N. Neal & Co., Inc., Memphis, Tenn.

:Trgangle: Brand Prime 36% Protein Cottonseed Meal
Triangle” Brand 43% Protein Cottonseed Meal

N. E. By-Products Corp., 20 West St., Lawrence, Mass.

Blue Seal Meat Scraps
White Seal Meat Scraps

Newsome Feed & Grain Co., Carson Station, Pittsburgh, Pa.
Palmo Midds

Niagara Falls Milling Co., Niagara Falls, N. Y.
Choice Wheat Middlings :

Northwestern Consolidated Milling Co., Minneapolis, Minn.
Planet Feed y -
Pure Wheat Bran )

Wheat Flour Midds
Wheat Mixed Feed

- Wheat Standard Midds
XXX Comet

Norton Tallow Co., Somerville, Mass.

Norton’s High Grade Meat and Bone Po
's Hi ultry Feed
Norton’s High Grade Bone Meal for Poultg 9

Nowak Milling Corporation, Hammond, Ind.
Domino Alfalfa Horse Feed
Domgno Baby Chick Starter with Buttermilk
Domino Butterine Dairy Feed
Domino Chick Feed

a—— N
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Domino Crate Fattener with Buttermilk
Domino Developing Feed

Domino 24%% Dry Dairy Feed
Domino Growing Mash with Buttermilk
Domino Hog Feed

Domino Laying Mash with Buttermilk
Domino Pep O Lene Horse Feed
Domino Pigeon Feed

Domino Scratch Feed

Domino Union Dairy Feed

Domino Vim O Lene Horse Feed
Export Scratch Feed

Fidelity Dairy Feed

Fidelity Horse Feed ~

Fidelity Scratch Feed

Fidelity Stock Feed

Hammond Dairy Feed

Marathon Chick Feed

Marathon Dairy Feed

Marathon Horse Feed

Marathon Laying Mash with Buttermilk
Marathon Scratch Feed

The Ogilvie Flour Mills Co., Ltd., Montreal, Canada.

Ogilvie’s Pure Wheat Bran
Ogilvie’s Pure Wheat Shorts

Ontario Milling Co., Inc., Oswego, N. Y.
Uncle John’s 24% Cream Pot Ration

Estate of S. V. Osborn, Branford, Conn.

Osborn Mash
Osborn Provender
" Osborn Scratch

The Park & Pollard Co.; Inc., Buffalo, N. Y.

Arlington Horse Feed

Baby Buster Chick Feed

Belmont Horse Feed

Bet-R-Milk Ration =1

Bidwell Dry Mash (Black Rock Milhqg‘Co.)

Bidwell Scratch Feed (Black Rock Milling Co.)
~ Bison Stock Feed Sweetened

Bonnie Booster

Chelsea Horse Feed

Corn Feed Meal

Corn and Oats ¥ & ¥

Economy Feed

GoTult Hog Ration

Growing Feed

Herdhelth Ration

Intermediate Chick Feed

Lay or Bust Dry Mash

Leghorn Special Dry Mash

Milk Maid 24% Dairy Ration

Overall 24% Dairy Ration

Over the Top Scratch Feed

Pigeon Feed
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Pretty Special Mixed Feed

Red Ribbon Chick Feed

Red Ribbon Scratch Feed

Stevens “44” Dairy Ration

Stevens “44” Sweetened Dairy Ration
Stevens Milkade Calf Meal :
The Park & Pollard Dairy Growing Ration -
The Park & Pollard 16% Dairy Ration

The Park & Pollard 20% Dairy Ration.
The Park & Pollard Co. Stock Feed <
Universal Ration AT
Wheat Flour Middlings «

The Patent Cereal Co., Geneva, N."Y.
Hominy Feed §

Penick & Ford, Ltd., Inc., Cedar Rapids, Iowa.

Douglas Corn Gluten Feed
Douglas Corn Gluten Meal .

‘M. C. Peters Mill Co., Omaha, Neb.

Peter’s Alfalfa Flour
Peter’s Arab Horse Feed

Peterson-Hendee Co., Derby, Conn.

P-H Mash
P-H Scratch Feed

Pillsbury Flour Mills Co.,, Minneapolis, Minn.
Dairy Ration

Durum Wheat Bran and Screenings

Fancy Mixed Feed and Screenings

Hard Wheat A Middlings and Screenings -
Hard Wheat Bran and Screenings

Hard Wheat Standard B Middlings and Screenings
Palisade Chick Feed

Palisade Scratch Feed No Grit

Pillsbury’s Chick Grains No Grit
Pillsbury’s Egg Mash

Pillshbury’s Growing Grains

Pillsbury’s Growing Mash with Buttermilk
Pillsbury’s Scratch Grains :
Pillsbury’s Starting Food with Buttermilk
Rye Middlings and Screenings

Wheat Bran and Screenings

Wheat Gray Shorts

XX Daisy

TFrank S. Platt Co., New Haven, Conn.
Platco Perfection Grain Mixture
Platt’s Pigeon Mixture
Platco Laying Mash

Postum Cereal Co., Inc., Battle Creek, Mich.

Burt’s Dairy Feed
Burt's Cereal Feed
Burt’s Hominy Feed
Burt’s Stock® Feed
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Pratt Food Co., Philadelphia, Pa.

Pratt’s Baby Chick Food with Buttermilk
Pratt’s Supreme Growing Mash with Buttermilk
Pratt’s Supreme Pigeon Feed with Corn

Pratt’s Supreme Stock Feed

Pratt’s Victory Laying Mash

Pratt’s Victory Large Scratch Feed

H. C. Puffer Co., 194 Lyman St., Springfield, Mass.

Egg-Em-On Growing Feed
Egg-Em-On Laying Mash
Egg-Em-On Scratch Grains
Producer Dairy Feed

Quaker Oats Co. (Aunt Jemima Mills Branch), Chicago, Il

Bell Cow Bran with Ground Screenings
Bell Cow Shorts with Ground Screenings

Big Egg Scratch Grains No Grit

Big “Q” Dairy Ration

Boss Dairy Ration

Buckeye Feed

Fine Ground Oat Feed

Ful-O-Pep Chick Starter
Ful-O-Pep Coarse Chick Feed
Ful-O-Pep Egg Mash

Ful-O-Pep Fine Chick Feed
Ful-O-Pep Growing Mash
Ful-O-Pep Scratch Grains

Green Cross Horse Feed

Quaker Dairy Feed

Richford White Diamond Stock Feed
Schumacher Calf Meal :
Schumacher Feed

Schumacher Little Chick Feed
Schumacher Scratch Grains, No Grit
Sterling” Stock Feed with Molasses
Sugared Schumacher Feed

Vim Feed

White Hominy Feed

Yellow Hominy Feed

Ralston Purina Co., St. Louis, Mo.
Protena Dairy Feed

Purina
Purina
- Purina
Purina
Purina
Purina
Purina
Purina
Purina
Purina
Purina
Purina
Purina
Purina
Purina

»

Baby Chick Chow Feed
Calf Chow Feed
Chicken Chowder Feed
Chicken Fat Chow Feed
Chicken Fatena Feed
Chick Growena Feed
Chick Startena Feed
Cow Chow Feed

Hen Chow Feed
Intermediate Hen Chow Feed
Legume Chow Feed

‘O Molene Feed

Pig Chow Feed

Pigeon Chow Feed
Steer Fatena Feed

Winner Scratch Feed
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E. Rauh & Sons Animal Feed Co., Indianapolis, Ind.
Rauh’s Meato

John Reardon & Sons Co., Cambridge, Mass.

Reardon’s 45% Meat and Bone Scrap
Reardon’s 55% Meat Scrap

The Red Wing Milling Co., Red Wing, Minn.
Red Wing Special Wheat Bran with Ground Screenings

Rockville Grain & Coal Co., Rockvﬂle, Conn.
Diamond Scratch Feed _‘c

Rosenbaum Bros., 208 South iaSalle St., Chicago, 1L
Advance Dairy Feed
Advance Egg Mash
Advance Horse Feed
Advance Scratch, No Grit
Four O’Clock Scratch Grains -
Horse Sense Grain Feed -
Rosebro Horse Feed -
“77” Chick Scratch, No Grit
“77” Dairy Feed
“77” Horse Feed '
“z7” Scratch Feed, No Grit
“o7” Stock Feed
Special Rosebro Horse Feed
Sugared Vitality
Vitality Chick Starter
Vitality Coarse Chick Screenings
Vitality Dairy Feed
Vitality Egg Mash with Buttermilk
Vitality Egg Mash without Buttermllk
Vitality Fattening Feed
Vitality Fine Chick Screenings
Vitality Growing Mash
Vitality Horse Feed
Vitality Milk Ration
Vitality Pigeon Feed, No Corn, No Grit
Vitality Scratch, No Grit
Vitality Stock Feed
Will Pay Dairy Ration

Russell Miller Milling Co., Minneapolis, Minn. e
Alta Hard Wheat Middlings
Hard Wheat Occident Bran
Hard Wheat Occident Mixed Feed

Russxa Cement Co., Gloucester, Mass.
Chic-Chuk “The Ideal Concentrated Poultry Food"

The Paty Schwartz Co., New London, Conn.
Homespun Dairy Ration
Homespun Laying Mash
Homespun Scratch Grains
Homespun Stock Feed
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Seymour Grain & Coal Co., Seymour, Conn.
“See-More Egg” Buttermilk Mash
“See-More Milk” Dairy Ration
“See-More Egg” Scratch Feed

The Sheets Elevator Co., Cleveland, Ohio.

Diamond Horse Feed
Haskell’s Stock Feed

S. B. Alfalfa Horse Feed
S. B. Horse and Mule Feed

Sheffield Elevator Co., Minneapolis, Minn,
Sherwin-Williams Old Process Meal

Shelton Feed Co., Shelton, Conn.

Nelson Mixed Chicken Feed -
Nelson Laying Mash

Winchell Smith, Inc.; Farmington, Conn.
“Mill Streams” Boomerang Dairy Feed
“Mill. Streams” Fortune Hunter Scratch Grains
“Mill Stream” “Lightnin” Laying Mash
“Mill Streams” Twenty Percent Dairy Ration

Springfield Rendering Co., Springfield, Mass.
Springfield Bone Meal |
Springfield Ground Meat Scraps

A. E. Staley Mfg. Co., Decatur, Ill.
Staley’s Corn Gluten Feed

St. Albans Grain Co., St. Albans, Vt.
Brewers’ Dried Grains
Charlestock Feed
Paragon Dairy Feed for Dairy Cows
Paragon Hominy Feed
Paragon Scratch Feed
Wirthmore Balanced Ration for Dairy Cows
Wirthmore Buttermilk Mash Feed with Fish and Meat Scraps
Wirthmore 20% Dairy Feed
Wirthmore Flour Middlings
Wirthmore Gritless Chick Feed
Wirthmore Growing Feed with Dried Buttermilk and Beef Scraps
Wirthmore Intermediate Chick Feed
Wirthmore Scratch Feed
Wirthmore Stock Feed
Wirthmore 16% Summer Ration Containing Minerals
Wirthmore Wheat Feed

John T. Stanley Co., Inc., 642 West 3oth St.,, New York, N. Y.
Stanley’s 45% to 50% Protein Meat Scrap

St. Lawrence Flour Mills Co., Ltd., Montreal, Canada.
Bran

David Stott Flour Mills, Detroit, Mich.
Hominy Feed
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Syracuse Milling Co., Syracuse, Onondaga County,"N i

Onondaga Dairy Feed - Victor Flour Mills, Pittsford, N. Y.

Onondaga Scratch Grains 3 Victor Spring Wheat Bran with Ground Screenings

Symco Scratch Grains ; } Victor Spring Wheat Middlings with Ground Screenings

Syragold Chick Feed 8

Syragold Chick Starter , : ; .

Syragold Dairy Feed K i Washburn-Crosby Co., Minneapolis, Minn.

Syragold Dry Mash Yol i Eventually Gold Medal Chick Feed—No Grit

Syragold Egg Mash i Eventually Gold Medal Chick Mash (with Dried Buttermilk)

Syragold Growing Mash
Syragold Milk Ration

Syragold Scratch Grains
Syragold Stock Feed P 5

&=

Eventually Gold Medal Developing Feed—No Grit

Eventually Gold Medal Growing Mash (with Dried Buttermilk)

Eventually Gold Medal Hard Wheat Bran and Wheat Screenings

Eventually Gold Medal Hard Wheat Flour Middlings and Wheat
Screenings

Eventually Gold Medal Hard Wheat Mixed Feed and Wheat Screen-

-

Thornton & Chester Milling Co.,:no Pearl St., Buffalo, N. Y.

T & C Wheat Bran

T & C Wheat Midds

T & C Wheat Mixed Feed

T & C Wheat Standard Midds

ings

Eventually Gold Medal Hard Wheat Standard Middlings and Wheat
Screenings

Eventually Gold Medal Pure Hard Wheat Adrian Red Dog

Eventually Gold Medal Scratch Feed—No Grit

Eventually Gold Medal Stock Feed

Eventually Gold Medal Vitamin Dairy Ration (containing wheat germ
embryo)

Eventually Gold Medal Vitamin Dairy Ration (24% Protein)

Tioga Mill & Elevator Co., Waverly, N. Y.

Derby Corn and Oat Feed
Derby Horse Feed

Derby Meal Eventually Gold Medal Vitamin Egg Mash (containing wheat germ
Derby Scratch Feed embryo) 20-8.5-5.0 il .

Egatine Eventually Gold Medal Vitamin Egg Mash (containing wheat germ
Or-Co Feed embryo) 20-8.5-5.

5
Gold Medal Corn and Oat Feed No. 2
Gold Medal Hominy Feed (Guaranteed Pure)
North Store Scratch Feed—No Grit
Sonny South Hominy Feed (Louisville Milling Co., Louisville, Ky.)

Red Brand Tioga Dairy Feed
Tioga Laying Feed

Ubiko Milling Co., Cincinnati, Ohio.

Dried Beet Pulp

“Union Grains” Ubiko Biles Ready Dairy Ration- Wilson & Co., Chicago, TIL.

Red “W” Meat Scraps 50%

United Flour & Feed Co., 26 Gansevoort St., Albany, N. Y. Red “W” Meat Scraps 55%

Cowles’ Special Laying Mash

Cowles’ Special Scratch Feed

Ground-Corn-Oats ¥4 & %

Rex Dairy Feed

Rex Scratch Feed ‘

United Dairy Ration '
United Laying Mash (Storrs Formula) P
United Laying Mash (with Buttermilk)

United Scratch Feed

United Wheat Flour. Middlings

Waldorf Milk Grains

Worcester Rendering Co., Auburn, Mass.
P. W. Bone Meal
P. W. Meat Scrap
P. W. Special Meat Scrap

Yantic Grain & Products Co., Norwich, Conn.
Big (Y) Dairy Ration
Big (Y) Flour Middlings
Big (Y) Growing Feed
Big (Y) Laying Mash
Big (Y) Mixed Feed
Echo Dairy Feed
Perfection Dairy Feed
Uncas Dairy Feed
Uncas Scratch Feed
Uncas Stock Feed

Van Iderstine Co., Railroad and Greenpoint Aves., Long Island City,
N. Y.

VICO High Pr})tein Meat Scrap for Poultry

Van Vechten Milling Co., Inc., Rochester, N. Y.
Irving Mills Rye Feed
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INSPECTION FOR 1Q25.

During the year analyses of 755 samples of feeding stuffs and
other forms of fodder materials have been made. Of these, 488
represent official samples drawn by the station inspector, and 52
were unofficial samples submitted by individuals. The remainder,
215 in number, were examined for the Storrs station in connection
with field and other experiments, and are not discussed in this
report.

Our inspector has visited 87 cities and towns of the State and
drawn 543 samples of feeding stuffs up to the time of closing
this report, March 1st, 1926. This number includes all of the
brands which could be found on sale.

Inspection of feeding stuffs is done largely in the fall months
so that the analytical work connected therewith may be finished
before the beginning of the fertilizer inspection. But many feeds,
particularly poultry feeds, do not appear in the market until
spring. Such must, therefore, be sampled and examined as they
are found and will be included in our report for next year.

As soon as samples are examined the results are. reported to
the manufacturers or jobbers and to the dealers, or others from
whose stocks the samples were drawn. In cases of deficiencies
check samples have been taken from other sources if possible.

Official samples analyzed for inspection purposes may be clas-
sified as follows: i

Cottonseed products

..................... Misitew A2
LASEEd  DROAUCIS (. o1 o 2 ceiisdr » 2 i oot 5§ 8 305 Rbibciin 2
Wheatiproduets o0 4 suttaedin iR 08 0l SRR 75
Rye Droducts: |« sanmmsivms o 55 swmmisiesas b amnmesie s 2
05 S o2 s o ] I RO R G S SRS S e T 25
Brewers’ and Distillers’ products ..........o.o.. 2
Deiad beet Pulp ....asbsfeadPilo so i 1
Proprietary Mixed Feeds:
Hotrse: Teeds: v s o s s on by [ 35 ,
Daity FEEUAS ! - o p o iapsdidhiliin s s Wabitda #4153 03
Stock feeds ..... [ e L S S 34 !
Calf feeds, et <iwemivess s mmmmnmesss 4
Poultryiteeds il o v SR & & 164
Beel scrap, el ; dsmmsigs s vumenns & ablindmide 9 nk 34
Dotal bl b Las e U de e L T h it 488

Analyses of official samples are given in Table I. Results for
protein and crude fiber which fail to meet guaranties by more
than 0.75 per cent in each case, and for fat which are deficient
by more than 0.25 per cent, are given in bold face type.

The inspection can best he summarized in the following tab-
ulated statement. .

INSPECTION FOR 192§

A
=
-~

2
& " i
i 5 85
Lot B TROSMEAE B -
£ L £ " E : 288
Kind of Feed % E g % “:{ % %_%"Eﬂ
g g2 05 z § T g8
s - ”. < 3 82%
B aplnds L B9 10 Gget B e
Cottonseed Meal ....... 11 2 2 o 0 2
Cottonseed Feed ........ 1 0 (o] 0 o) 0
Linseed Meal ........... 7 o 0 0 0 o
Wheat Bran s e s 21 (o) 0 0 o} 0
Wheat Middlings ..... s 2O 1 I o) 0 1
Wheat Red Dog ........ 5 2 0 0 2 2
Wheat Feed ......c..... 21 4 o 1 i 2
Rye Products .......... 2 0 o 0 0 0
Corn Gluten Feed ...... 6 o 0 o] 0 0
Corn Gluten Meal ...... 2 o o o o) o
Corn Feed Meal ........ 2 o] 0 0 o] 0
Hominy Feed ..... it au's 15 4 o 0 4 4
Brewers’ and Distillers’ ]
GEATNS L o A s woiommin o o g = n 2 2 2 0 1 3 wis
Dried Beet Pulp ........ I 0 o o —? ~0 =
BOAL o5 mmeslss s e o oo 124 13 5 T 8 14 90
Proprietary feeds, includ-
ing beef scrap:
Horse Feed ........ 35 11 3 6 7 12
Dairy Feed ........ 03 16 2 g 11 i
Stock Feed ........ 34 12 2 o [ 27,)
Calf Feed, etc. ...... 4 o o 0 0 9
Poultry Feed ....... 164 20 5 2 11 B
Beef Scrap, etc. .... 34 10 9 o} —1_ 1— o
Total" 0 T 364 69 23 18 34 E %S
Potall el o v 2y 488 82 23 19 42 89 83

From this summary it is evident that of non—p.ropnetary'feeds
only about 10 per cent failed to conform to their guaranties })ly
any considerable amounts; in other words go per cent substantially
met or exceeded their guaranties. g

In the case of proprietary mixed feeds, as might be expected,
the proportion of deficiencies is greater; here only 8o per cent
substantially met or exceeded guaranties. ’

For the total number of samples about 17 per cent fell consider-
ably short of guaranties; 83 per cent substantially conformed
thereto. -

A total of 1443 guaranties are represented by the 488 samples
analyzed, of which 1351, or 94 per cent, have been substantially
met or exceeded.

o
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Only three instances of tags being attached by means of wire
were found. This practice is illegal in this State.

In one instance a minimum fiber guaranty was given whereas
the law requires that the maximum shall be stated. This man-
ufacturer was notified to revise his tags to conform to the legal
requirements. ‘

In a previous report! it was shown that for the five-year period
1020-24 a total of 864 official samples of feeding stuffs had been
examined, and of these 83 had shown considerable deficiencies in
one or more of the guaranteed ingredients. In other words about
90 per cent practically conformed to the guaranteed analyses.

The data for the past year shows a corresponding percentage
which is somewhat lower, viz., 83 per cent. There are two reasons
for this. During the last year samples have been judged some-
what more stringently as to deficiencies; but chiefly, the propor-
tion of proprietary feeds, in which the number of deficiencies is
greatest, has comprised about 34 of the total samples whereas in

the five-year period this group comprised only about 4 of the
samples examined. .

* Conn. Exp. Station Bull. 268, 1024.
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Middletown: Meech & Stoddard,

L. B. Lovitt & Co,

“Lovit.”

3579’

Inc.

|
|

Memphis, Tenn. «.... .oz

~
-
O

New Haven: R. G. Davis & Sons | 589 ) 5.00

Waterbury: Spencer Grain Co...

Memphis Cottonseed
R. N. Neal & Co,,

Prodicts Co: useen:cssanvvns

“Triangle.”
Memphis, Tenn. . coruinve e

3519 | Durham.

3089
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Registered after March 1st, 1926.

! Wire tags, illegal.
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ANALYSES OF COMMERCIAL

Freps, INspecTiON OF 1925—Continued.

‘ Station No.

3165

2937

' 3104
3518

3144
2261

2248
3073
3535

Manufacturer and Brand

Retail Dealer ! ‘

-
B

OiL Seep Propucrs—Continued. \

Cottonseed Meal—Continued. \
“Triangle” 43%. R. N. Neal & 5 |

Co., Memphis, Tenn. ......... Plantsville: C. A. Cowles ..... 6.10 |

Cottonseed Feed. :

Danish. Humphreys-Godwin Co.,

Memphis, Tenn, ... ......~.: Hamden: Ira W. Beers ........ 5.55

Linseed Meal, Old Process.
Awmco. American Milling Co.,

Peoria lllee. . 0o = New Haven: R. G. Davis & Sons | 8.14
Pure. Archer Daniels Midland Seymom' Seymour Grain & Coal

Co, Mmneapolis, Minn, .. Coiioii .o oo i iine 8.33
Hirst & Begley, Chicago, Il .... Mfr s Sample .................. 6.62
Pure. Mann Bros. Company, -

Budalo N % = = . Norfolk: Aug. P. Curtis ....... 10.22
Kellogg’s. Spencer Kellogg, Bui- :

Al Y R T Plantsville: C. A, Cowles ...... 8.50
Kellogg & Miller, Amsterdam - |

NERE S PSR i e Derby: Peterson-Hendee Co. ... | 858 |
Sherwin-Williams Co., Winne-
Sper Camda 0 s Newtown: R. H. Holcomb & Co. | 6.28

Ash

6.22

5.12

4.81
4.98

4.50
4.87
4.75

523

Pounds per Hundred

Protein
N x 6.25 Fiber
| s g
35 si
> e
= BB W L9
: i oo ie
7 } GR-E G &
]
45.63 | 43.00 | 7.70  10.00
|
40.25 | 36.00 | 1060 | I 5\.00
31.25 | 30,00 | 8.63 |-10:00
35.31 | 3400 | 740 | 9.0
38.06 | 34.00 | 7.13 | 000
34.63 | 34.00 | 7.85 | 10.00
36.25 | 34.00 | 7.60 | 10.00
35.50 | 34.00 | 7.31 | 0.00
36.60 | 35.00 | 7.88 | 7.50

| Nitrogen-free extract
(starch, gum, etc.)

31.10

40.00

38.32
36.23

35-24
36.93
37.76
35.54

Fat

Found

6.28

6.86

5.83
6.08

756 |
585
6.10

8.38

3 Guaranteed,
| not less than

6.00

5.00.

5.00

5.00
6.00

6.00
5.00
4.00

5-50

‘ Station 7}?«"-

2824
2957
2939
2290

2223

2930°

2770
2293
2800

TaBLe I. ANALYSES OF LOMMERCIAL FEEDS, INSPECTION OF 1925~Contmued

Pounds per Hundred

| | Q
! 11\1’?:?1:5 ! Fiber =2 S Fat
- EEEe b s
Manufacturer and Brand . Retail Dealer | .8 ':S ‘ ﬁé e
| 3= Be o 3
s lzo @bz Fl s i
Soog b sl S Rl e st
= 4| e Ge e 68| A»S | & | G2
= 5 - | | B
WrEeAT Propucrs. ‘ ‘ | i
Wheat Bran. 3: | ; ‘
Dandy. Copeland Flour Mills, ; : : | i \’ 1
Midland, Canada .. ... .- .= Merrow: 1. F. Wilcox ......... 10.00 ‘ 5.30 | 15.00 | I5.00 | 10.38 | 11.50 | 53.64 | 568 | 3.50
Duluth Impemal Duluth. Supe- Putnam: Dayville Grain & Coal | : e : .
rior Milling Co., Duluth, Minn. Bt e e . 0.33 ‘ 5.05 | 14.88 | 14.00 ‘ 8.45 | 13.00 | 5656 ' 573 | 375
Rainbow. The Galt Flour Mills, |
Galt, Canada” — ... .. .- New Hartford: Geo. W, Case .. 018 | 5.70 | 16.88 | 15.00 | 10.08 | 11.50 | 51.81 | 6.35 | 3.50
Wm. Hamilton & Son, Honeoye, | E
Balls NeVr =0 s e Derby: Peterson-Hendee Co. ... 10.33 578 | 1444 | 1325 | 841 1160 57.00 | 4.04 | 290
Choice.  Hecker - Jones - Jewell | Ansonia: Ansonia Flour & Feed | | :
Milling Co., New York City.. Coo . ... > 7ezE | c88| 1300 1300 058 1400 5381 | 548 | 3.50
Choice. Hecker - Jones - ]ewell ; |
Milling Co., New York City.. | New Haven: R. G. Davis & Sons | 10.35 | 6.11 | 14.88 | 13.50 | 8.04 | 14.00 | 53.99 553 | 350
Lakewood. Lake of the Woods | Hazardville: Amos D. Bridges’ | |
Milling Co., Montreal, Canada | SonS ......coeereeeeececeanns 048 | 537 | 1475 | 13.00 | 10.08 | IL.50 | 54.65 567 | 3.50
Maple Leaf Milling Co., Toronto, !
Canada = . . Hamden: Ira W, Beers ........ | 938 | 541 1581 | 1500 | 0.48 | 11.50 | 54.44 5.48 3.50
Maple Leaf Milling Co., Toronto, : i 1
Canada o o Lakeville: E. W. Spurr Co, ....| 068 | 520 1556 1500 939  IL50 | 54.91 526 | 3.50
2879’ | Niagara Choice. Niagara Falls \ - .
Milling Co., Niagara Falls, N. Y.| Meriden: H. Grulich ........... “L 0.55 | ©5.50 1513 | 1500 | 023 1 11.00 | 54.905 | 564 . 350

* With screenings.

® Registered after March 1st, 1926,
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Tapre I. ANALvsEs oF CoMMERCIAL Freps, INSPECTION oF 1925—Continued.

Pounds per Hundred
Protein g -
N x 6.25 Fiber 53 Fat
WOt
; Manufacturer and Brand Retail Dealer o 8 8g 5
.8 5 3 5
& 3= B 3
E 5 v | 38| 9| B3| B g |8l
g R Bobognit o Ro BE 8ad
& B | < s | 88| & | 68 | B2 | & | ©4
Waear Propucts—Continued.
W heat Red Dog. i
3070 E%\gIle. L%Eagle Roller Mill Co., g
ew Ulm Minn, .. 0. 2%, So. Norwalk: Roodner Feed Co.| o.11 | 206 | 18.00 | 16.50 | 265 | - 3.50'{ 61.78 ! :
2252 ReJd Dog Flour. Hecker-Jones- 2 Sl e A
ewell Mill. Co., New York .. | Torrington: D. L. Talcott ..... 10.15 |- 3.22-| 1675 | 15: .6, 0c | 60.9 : .00
2777 | Red DogMFlour. Hecker-Jones- ; . 2 Butos g B T .,5 s
Jewell Mill, Co., New York .. | Wallingford: A. EaHall Jieea. 10.58 | 229 | 16. 15.00 | I. .00 | 64. 4 ;
2809 | Gold Medal Adrian Red Dog. i e £ oy il i 37‘3 i
Wa]shbtix/'ln-Cro‘sby Co., Minne- | Thompsonville: Geo. S. Phelps & :
apolis, MInn: i ccewises cummes OO i i s sy v TOET [ X 16.81 | 16,00 | 1. .00 | 65.16 .68 .00
3193 | Gold Medal Adrian Red Dog. o : S 5 - 4
Washburn-Crosby Co., Minne- | Norwich: Yantic Grain & Prod-
apolis, Minn, e i, et 1C0. 7 s T s et 1024 | 281 | 17.13 | 1600 | 2.15| 4.00 |.6202 | 475 | 4.00
Wheat Feed. (Mixed Feed.)
3191 W\%gold. l%zy State Milling Co., g :
inona; Minn.- :iss s s Danbury: F. €. Benjamin ...... 0.45 | 4.19 | 16.56 | 16.20 |- 4.98 | 810 | 6o. . .20
3108 B(gtonb ]?u%lt}i/ISuperior Milling | Mawchester: Manchester Grain : s a : .
o Dlathy Minn 2 b ook (G At sl e S 825 | 4.53 | 15.13 | 15.00 .58 .50 | 58.81 . .00
3060 | Dairy Maid. Federal Mill & : b : 5, & : L s
. Elevator Co., Lockport, N. Y. | Putnam: Bosworth Bros. ...... ! 973 | 530 | 1613 | 1550 | 685 | 8.00 | 57.32 | 4.58 4.00

e 1

Pounds per Hundred

Protein :‘-‘?A
N x 6.25 Fiber ‘33 i Fat
Manufacturer and Brand Retail Dealer = » g o “
s \ \ 78 75 | &8 1
Y 2, g2 | 84 2y
g 5 9 38 o SowE iR e
z Lol e e b RE B e
& I = < = 3¢ £ B2 | BE | & | 68
Waear Propucrs—Continued. ”
Wheat Feed. (Mixed Feed)— |
Continued. ~
2247 | Gold Mine. H. H. King Flour ; : : ¢
Mills Co., Minneapolis, Minn. | Derby: Peterson-Hendee Co. ... | 1085 | 4.85 | 15.50 | 15.00 783 | 0.50 | 55.53 | 544 | 4.50
2259 | Red Star. E.Manchester & Sons, o
AWitisted " s e el s S Winsted: E. Manchester & Sons | 10.20 | 4.12 1663 | 15.50 | 6.40 | 7.50 | 57.33 | 5.32 | 4.00
2774 | Bull. Maritime Milling Co., Buf- | New Milford: Geo. E. Ackley :
falo NIV s DOt s (COar o e A N oy 0.95 | 4.71 16.3;3 15.00 | 6.80 | 8.00 | 56.28 5.88 | 4.00
2780 | Red Wing. Meech & Stoddard, : 3 :
Inc., Middletown ............ East Hartford: Meech Grain Co. | - 9.05 5.18 | 15.88 | 15.00 | 7.24 | 10.00 | 57.27 5.38 | 4.50
3522 | Moow's. George O. Moon & Co., | Thomaston: Cunningham & Wal-
Binghamton, No V. ibeve. s 1006 i) o siis i s v 788 | s5.50 | 1663 | 14.00 | 7.58 | 10.00 5780 | 4.43 | 4.00
3036 | Osota. National Milling Co.,
Toledo; Ohio ..ccivarmmansose Suffield: Spencer Bros. ........ 0.35 | 5.32 | 16.19 | 15.00 | 7.83 | 10.00 55.58 | 5.68 | 4.50
2871* | Choice. Niagara Falls Milling :
. Co., Niagara Falls, N, Y. .... | Torrington: F. W. Wadhams .. | 9.30 | 4.63 | 1563 | 14.50 | 6.90 | 8.00 58.00 | .5.54 | 4.00
. 2881 | Planet. Northwestern Consoli- :
dated Milling Co., Minneapolis,
MDD, % civcnns o v st s dainis So. Coventry: E. W. Latimer .. | 1086 | 461 | 16.25 | 1500 | 6.03 8.00 | 57.08 | 5.17 | 4.00
3126 | Northwestern Consolidated Mill- A .
ing Co., Minneapolis, Minn. .. | Kensington: S. F. Labieniec .... | 1073 | 4.96 | 16.50 | 15.00 | 7.12 8.50 | 55.10 | 5.50 | 4.00

4 Registered after March 1st, 1926.
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TasrLe I. AnavLyses or CoMmMERCIAL Ferps, Insrection oF ‘1925—Continued.

Pounds per Hundred ";:
w.
Protein ?g,\
N x 6.25 Fiber ‘38 Fat
v @ T =
Manyufacturer and Brand Retail Dealer o = sd o 8
. 5 & =8 | Eg i i
7 By | o e =
A y o R o gg %w‘g o 28 a
= x 5 = g 8 g S . £ g S, =
= E A & ER R B tER e e
A H
WHEAT PRODUCTS—Concluded. @ g
" g
Wheat Feed (Mixed Feed)— A %
: Concluded. ) : - E
2880 | XXX Comet. Northwestern Con- 1 g
solidated Milling Co., Minne~ | Bloomfield: Bloomfield Farmers T Z
apolis, MImE 0 . s v BERCHATEe - oo s+ S osies ¢ £ 5 wsls 1025 | 277 | 1738 | 16.00 | 185 | 400 | 6267 | 508 | 400. °
2926 | Preity Special. Park & Pollard = : % el
Co., Buffalo, N. . . it s Woodbury: C. L. Adams Co. ... | 9.53 | 4.94 | 1588 | 16.00 | 778 | 0.00 | 5550 | 628 | 400 >
2786 | Pillsbury’s. Pillsbury Flour Mills, , ; b £
Minneapolis, Minn. .......... New Milford: Geo. T. Soule ... | 1054 | 351 | 1850 | 15.00 | 417 | 850 | 57.86 | 542 | 400 2
2272 | XX Daisy. Pillsbury Flour Mills, - :
Minneapolis, Minn. .......... | Canaan: Ives & Pierce ......... 10.30 | 265 | 18.13 | 16.00 | 243  4.00 | 61.83 | 4.66 | 400 i
2221 | Occident. Russell Miller Milling | Ansonia: Ansonia Flour & Feed ! b
Co., Minneapolis, Minn. ...... B0 b o S e, ... | 1048 | 469 | 16.25'| 1500 | 7.43 | 050 | 5528 | 587 450
2278 | Wirthmore. St. Albans Grain ) e
Coi,-SteAdbans, Wk 00,0 .0 Kent: Kent Grain & Coal Co. .. | 10.18 | 476 | 15.63 | 15.00 | 6.25 8.00 | 5880 | 4.38 | 450 [
2927 | Or-Co. Tioga Mill & Elevator ! : ; =
Co: Waverly: Ny Yo G i on Hawleyville: W, A. Honan ....| 048 | 529 | 17.00 | 15.00 | 7.45 | 1000 | 5578 | 4.50 | 5.00 .2
2242 | Gold Medal. Washburn - Crosby | Watertown: Watertown Co6p. o : : 4
__ Co. Minneapolis, Minn. ...... AGHOC, 5. s o o e 5 i 10.55 | 4.04 | 15.94 | 16,00 | 521 | 7.50 | 60.18 | 4.08 | 400 N
‘ 2793 | Big ¥V, Yantic Grain & Products | Norwich: Yantic Gram & Prod- 5 | * 2!
¢ Co.s Norwich-w s ia0ss v v an HEts 00, i s b s ve s 8.05 | 456 | 15.88 | 16.00 | 804 | 7.00 | 57.37 | 5.20 | 4.50 ‘

Pt;unds per Hundred
Protein ‘ ‘ g ‘ o
N x 6.25 Fiber o Fat
boes |
: ! T I (SR s =
Manufacturer and Brand ‘J Retail Dealer = S| @ g ‘ g
: 5 o g4 €2 | &F = R
2 ke i g §Z E 55 | ES g g:
& = ol G &8 il O8s | B8 S| o2
Rye Propucrs. ’
3005 | Irging Mills. VanVechten Mill. e <
ing Co.,, Rochester, N. Y. .... | Higgaium: Felix A. Petrofsky..| 836 | 374 | 17.13  13.00'| 410 | 1000 | 63514 | 3.53 | 200 5
2266 | Miner- HlllardMlllmgCo Wilkes- : 2 [
Batrer Pentrl ol wn o S Torrington: F. W. Wadhams ..| 903 | 366 | 1531 | 1200 | 3.68 | 500 | 64.37 | 305 | 250 &0
¢ ‘ &
Maize Propucrs. 2
Corn Gluten Feed.
3188 | American Maize Products Co, | Bloomfield: Bloomfield Farmers )
I A (T < R O e W Exchafifer . shumiss ssnibivat o 6.28 | 1 3.57 | 24.63 | 23.00 | 835 | 850 | 54.11 | 3.06 | 2.00
3153 | Clinton. Clinton Corn Syrup Re-  Seymour: Seymour Grain & Coal |.
e : fining Co., Clinton, Iowa ..... O s i e s P e T, 7.75 | 4.53 | 25.63 | 23.00 | 668 | 850 | 51.45 | 3.96 | 2.00
| 2208 | Buffalo. Corn Products Refining .
Co,, New ¥ork .ues isyvms o s Hamden: Ira W. Beers ........ 10.10 | 5.39 | 25.00 | 23.00 | 7.58 | 850 | 49.05 | 2.88 | 2.00
2839 | Keokuk. J. C. Hubinger Bros
Co.; Keokuk, Towa ........... Winsted: E. Manchester & Sons | 873 3.17 | 23.50 | 23.00 | 683 | 8.50 | 5287 | 4.85 | 2.00
3162 Douglax Penick & Ford, Ltd.,
Inc., Cedar Rapids, Towa .... New London: Paty Schwartz Co.| 9.19 | 6.05 | 25.00 | 23.00 | 7.60 | 8.00 | 40.31 | 2.85 | 1.00
3116 Staley’s. A. E. Staley Mfg. Co,, : ~
c Becatur: Tl . chooic st temns Derby: Peterson-Hendee Co. ...| 810 | 6.03 | 2456 | 2300 | 654 | 800 | 5283 | 1.04 | 100 &




b

TazsLe L. AnALYSES OF CoMMERCIAL FEEDS, INSPECTION OF 1925—Continued.

Pounds per Hundred

ot

NOQILVIS INTZWIIHdXd ILADILDANNOD

w

//z NizaTing

Protein §
N x 6.25 Fiber ) Fat
5% |—
] Manufacturer and Brand Retail Dealer 6 “§ g @
. % < o) a=hent Gois oo
é 3‘5 8o ol toe,
: = e B 2
: i 2 | 28| = | 33| M| 5
.§ K < = 8w g g - =8 g = 2
@ B | < EEE e e e e e e
= %
Maize Propucrs—Continued. L
" Corn Gluten Meal. I :
2245 | Diamond. Corn Products Refin- S =
ing 'Co., New York .......... Torrington: D. L. Talcott...... 0.53 | 1.32| 41.04 | 4000 | 280 | 400 | 41.03 | 239 | 100
3008 | Douglas. Penick & Ford, Tnc; 3 : ‘
Cedar Rapids, Iowa ......... Woodbury: C. L. Adams Co. ... | 6.90 | 287 | 43.44 | 40.00 | 323 4.00 | 41.68 | 1.88 | 1.00
Corn Feed Meal. ;
2925 | Park & Pollard Co., Buffalo, o ;
N el s o e e Seymour: Klaridis Bros. ....... 1078 | 178 | 004 | 900 | 418 | 4.00 63.08 | 4.34 | 250
2977 | Derby. Tioga Mill & Elevator Co,, ok ?
S Waverly, NN Hawleyville: W. A. Honan- ...l 070 | 175 | 088 | 902 | 310 | 3.50 | 70.03 4.64 | 3.06
; Hominy Feed.
2210 | Aunt Jemima Mills Co., = St. . ;
Joscphy Mo v oo o Cheshire: G. W. Thorpe ....... 1070 | 292 | 1125 | 1000 | 4.60 8.00 | 64.81 | 572 | 5.00
2950 | Homco. Decatur Milling Co., ; :
DY eIl el Wallingford: A. E. Hall ....... 0.55 | 244 | 1050 | 10.00 | 5.03 6.00 | 65.80 | 6.68 | 7.00
3182 | Homco. Decatur Milling Co.,|
Deeatie il ot L .. | Branford: S. V. Osborn Estate. | 10.I5 | 243 | 10.50 | 10.00 | 4.30 6.00 | 6522 | 7.40 | 7.00
2929 | Emco. Evans Milling Co., Indian- ;
3 dpalis  Ind. 7o e e | New Haven: Moran-Patton Co.. | 9.13 | 260 | 10.69 | 10.00 461 | 600 | 6784 | 513 | 7.00 .

Manufacturer and Brand

o
Z
g
=
%)
Maize Probucrs—Concluded. 1
Hominy Feed—Concluded. |
2233 | K.B.C. Kellogg Company, Bat- :
tle Creek, Mich, ........ i
2799 | Sonny South. Louisville Milling
€o Louisville Ky 0 0o
3081 | Bufceco. Mapl-Flake Mills, Inc,,
Ghiicao Tl o
2251 | Steam - cooked. Miner - Hillard
; Milling Co., Wilkes-Barre, Penn.
2224 | Patent Cereals Co., Geneva, N. Y.
2790 | Burt's. Postum Cereal Co., Inc,
Battle Creek, Mich. ..........
2872 | White. Quaker Oats Company,
Chicooo M1 o
2897 | YVellow. Quaker Oats Company,
Chieaon, Il o Yoo
3063 | Paragon. St. Albans Grain Co.,
< St ATbane Vbt i e
3118 | David Stott Flour Mills, Detroit,
Meht e
2949 | Gold Medal. Washburn - Crosby
Minneapolis, Minn. ..........

S m

o

: T =
Pounds per Hundred

| Protein © \
| Nx6.25 Fiber e Fat
: ‘ ﬁ% |
Retail Dealer g ol
2 9s | EE . 4
£ TR
“ o i 2 &0 | 2
Bl A L e (B2 & |68 B2 & | 68
Plantsville: C. A. Cowles 0.15 | =211 | 1050 | 10,00 | 378 | 5.00 | 6852 | 504 | 6.00
Hamden: Ira W. Beers ........ 598 | 305 | 1163 | 1000 | 543 | 6.00 | 6485 | 7.06 | 7.00
New Hartford: Geo. W. Case .. | 9.03 | 290 | 10.04 | 10.00 | 3.90 | 6.00 | 67.30 | 5.03 | 5.00
Torrington: F. W. Wadhams .. | 1073 | 233 | 10.38 | 10.00 | 4.05 | 500 6813 | 438 4.00
Seymour: Seymour Grain & Coal
Cor o e ....| 1030 2354 | 1044 | 10.00 | 4.68 | 5.00 | 67.54 | 4.50 | 5.00
Collinsville: F. W. Konold ....|1036 | 107 | I0.I3 | 10.00 278 | 500 | 70.03 | 4.73 | 6.00
Litchfield: Wadhams Co. ...... 888 | 1.04 | 10.25 | 10.50 | 4.72 | 6.00 .2 ; .00
Watertown: Watertown Co0p. Ll
Algrot iz i e e 833 | 255 | 11.06 | 10.50 | 4.45 | 6.00 | 67.08 | 563 | 5.00
Danielson: Quinebaug Mills ....| 944 | 289 | 10.60 | 10,00 | 3.65 | 7.00 | 6744 580 | 6.00
New London: Paty Schwartz Co. | 9.03 | 2.09 1063 | 950 | 384 | 750 | 6767 | 584 | 5.50
Winsted: Chas. R. Hawley ....| 980 | 230 | 1031 | 10.00 | 347 | 6.00 | 6842 | 570 | 5.00

SHSATVNY
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Tapre I. Awnavryses oF CoMMERCIAL FEEDS, INSPECTION OF 1925—Continucd.

: Pounds per Hundred a
(]
| 22 Protein ‘\ | g/_\
| } N x 6.25 Fiber 5 3 Fat
| I | 5 v "i o @)
Manufacturer and Brand Retail Dealer J ‘ g ‘ .8 g g R: %
S5 | e o2 oa W =
7 1 £ B e
5 5| TE 0B mel ge gl g iae g
2 < 2 B | 8= 2 S 2% g RS =
: B < . & | © g2 & | © = “a e G 8 :
H
) » [ =1
BrewEers’ AND DISTILLERS ‘ 5
Probucrs. i g
3075 | Alco. Dried Distillers’ Grains. | =
C. J. Martenis Grain Co., Prod- | Seymour: Seymour Grain & Coal | ! : =
uce Exchange, New York GO s v S i G s 5.80 1.43 | 23.50 | 25.00 | 10.89 | 13.00 | 48.05 | 0.43 | 5.50 2
3077 | Ricormalt. Waterloo Distilling g . ’ - é
Corp,, Waterloo, N. Y. ...... Plantsville: C. A. Cowles 3.76 i 3.65 | 26.81 | 28.00 | 0.85 | 14.00 | 46.19 | - 9.74 10.00. .
: ‘ =
: Driep Beer Pure. | ‘ : >
2232 | Larrowe Milling Co., Detroit, - | |
e o e v 5 Toiammeats West Cheshire: G. W. Ttorpe .. | 8.83 w 280 | 9.38 | 8.00 | 1823 | 22.00 | 60.01 0.75 | 0.50 %
Proprierary Mixep Frebs. ‘
Horse Feed. i | o
3083 | Beacon. Beacon Milling Co., - &
Cavtiga: N ¥ o ool s Danbury: C. S. Barnum & Son. | 7.46 | 3.80 | 1044 0900 | 753 | 11.00 67.39°|, 3291 “2:%0 S
2830 | Provender.- C. W. _Campbell Co.,, : ! é ” E
Wiesterlys B T Tt i Westerly: C. W, Campbell Co... | 1075 | 242 1036 | 1000 | 7.38 | 8.00 4.7¢ 433 | 400 =
2297 | Co-Pro-Co. Corn Products Re- I : % 2
fining Co., New York ........ Kent: Kent Grain & Coal Co. .. | 7.04 | 493 | 963 | 0.0 | 1030 | 12.00 64.30 | 2.90 | 250 N
3017 | Davis. R. G. Davis & Sons, New : : ; }‘
Haven: .. s 0 e Glenbrook: Davis-Scofield Co. .. | 8.84 4.07'| 988 | g.00 | 768 10.00 6611 | 342 3.00

Tarre 1. /\NAIYSLS OF COMM[«I\([A\I FEEDs, INSPECTION OF 1925— Contmued

} Pounds per Hundred

( J Protein ; i :‘é/\ ‘
. N x 6.25 % - Fiber LSk | Fat
1 — ] 5% el S
Manufacturer and Brand Retail Dealer ’ ‘ =1 | & ‘ od ‘ =
s LodE e | o8
: B v em e
L : T 5] = iEd e L
= ¥ & = DRC ma RS Gens ) eR s 5 So
= = < St e Gg | =2 ! B .02
1
PropriETARY M1xED FEEDS— ‘l
Continued. ’
Horse Feed—Continued. ;
2931 | No. 1 Provender. R. G. Davis & | >
Sons, New Haven .....7...... New lHaven: R. G. Davis & Sons | 10.10 2.55 | 11.00 | 1C.00 | 7.52 | 6.00 | 64.71 4.12 | 4.50 .:
3198 | No. 1 Provender. R. G. Dayis &} - g “ 3 . g
: Sons, New Haven ............ Westville: R. G. Davis & Sons.. 1019 250 | 1063 | 10.00 | 7.83 | 6.00 | 65.10 3.75 |- 450 ¢ &
2199 Alfalfa Meal. Denver Alfalfal ‘ |
Mill & Products Co., Lamar, | ‘ |
(Gl e Sl I e e eterson-Hendee Co. ... | 7.68 852  14.38 | 12.00 20.48 | 35.00 | 37.91 | 2.03 | 100
2836 | Eastern States. Eastern States | 1 1 "
Farmers’ Exch,, Sprmvﬁeld | : | f s g
R TR R e S el [Seymaur John Swan .. ... | 924 | 305 | 14.06 | 1200 | 483 | 000 | 64.32 | 4.50 | 4.00
2817 | Lancaster 60. John W. Eshel- | | 1 :
man & Son, Lancaster, Pa. . ‘ Simsbury: Woods-Chandler Co, ‘ 823 | 494 | 11.63 | 0.00 | 10.53 | 10.00 61.53 | 3.14 | 250
2203 | Red Rose 85.- John W. Eshel- | Seymour: Seymour Grain & Coa | ‘
man & Son, Lancaster, Pa. ... ‘ (& O R } 71:00 | 373 | 1081 9.00 | 825 | 10.00 | 62.11 | 4.10 | 3.00
© 3067 | “Ata Boy.” Flory Mllhng Coy; e ‘ ‘ :
X Bangor,  Penfi vesii it | So. Norwalk: Roodner Feed Co. | 553 | 877 | 788 | 500 068 | 1500 | 67.26 | 0.88 | 150
3068 | Blue Mountain. Flory ’\Tl]lmﬂ {
Co., Bangor, Penn. .......... | So. Norwalk: Roodner Feed Co. | 6.63 | 9.05 | ‘800 | 7.00 | 10.18 | 11.00 63160 | 245 | 2,005 o
3140 | Hunter. Grain Belt Mills Co., : ’ =
Stidoseph Mg i ‘ New Haven: R. G. Davis & Sons ) 8.70 ‘ 560 | 11.63 | 9.00 | 838 | 14.00 | 63.35 | 2.25 | 200

i}



Tasie I. AnavLyses oF CoMMERCIAL FrEDS, INSPECTION OF 1925—Continued.

e s e

L Pounds per Hundred a
EIENES e s (i e R e et e et e S
| | \ Protein \ ; ! ! ‘g’\ :
i \ Nix6.28 ] Fiber ‘ ‘:28 Fat
AR AT e A Tk 3 Qe G O
- Manufacturer and Brand \ X Retail Dealer ( ‘ - \‘ 1 g [ o g ‘ : o
; : ‘ | g8 R =5 | g 2
2 | l il ‘ ?) = e oS 2
o o O =1 (7}
. \ ‘, ooy | 2% | 84 t, ®
S 8 e Godd e l o5 = e =
2 E gl ¢ Ee 8 B S8 e
a Rl B S e
= o . < et ’_1
PROPRIETARY MIXED FEEDS— : 3 [ t::2:
Continued. ; : AL L ok
Horse Feeds—Continued ‘ ) - ’“ . \ =
2958 | Dwight Hamlin Co., Pittsburgh, | Norwich: Yantic Grain & Prod- " 1 =
Penn et ey I aets o, s e 6.49 | 6.59 | 10.81 | 12.00 | 10.96 | 10.00 64.00' | 1.15 | 2.00 E
2860 | Algrame. Hecker H. O. Co., | . e
Buttale N a5 e i o j Westerly: C. W. Campbell Co... 808 | 5.0 | 11.63 | 11.00 | 10.03 | 975 60.53 | 343 | 400
3186 | Algrane. Hecker H. O. Co.,| i E
= Buflalo, WL V.0 i e | Westerly: C. W. Campbell Co... 8.00 | 5.0I | 10.I9 | I1.00 | I1.00 | 0.75 6105 | 385 | 400 H
3135 | Imperial, Imperial Grain & Mill- | : ‘ : )
“ing Co., Toledo, Ohio ...... .. | East Hartford: Meech Grain Co.| 915 | 231 | 975| 950 | 585 | 4.00 63.51 | 4.43 | 4.00 3
3015 | Nabob. Francis H. Leggitt Co,; : - : s
] it e e B Stamford: Francis H. Leggitt 890 | 5.02| I1.25| 9.00 | I0.3I | 10.00 61.57 | 205 | 250
" 3041 | Armour’s. Mapl-Flake Mills, Incsi Co. ioio i bin b i : ]
: Ghicago eIl oo o da Stamford: W, L. Crabb ....... 830 | 5.47 | 13.88 | 11.00 | 11.00 | 000 | 57.02 | 4.33 | 400 téd
. 3047°| Oat. Mapl-Flake Mills, Chicago, : : =
’ s e e = | New Haven: R. G. Davis & Sons | 5.38 | 6.I5 4.63 | 5.50 | 26.20 | 30.00 | 56.36 1.28 | (150t &
3529 | Red Wing. Meech & Stoddard, ; ‘ ’ E
Inc., Middletown ............ East Hartford: M@ech Grain Co.| 8353 | 370 11.38| 900 | 775 | 10.00 6424 | 440 | 300
3523 | Old Times. Geo. O. Moon & Co., | Thomaston: Cunningham & Wal- 5
Binghamton, N. ¥, ... ... e il s i e e 88 [ 264 11131 850 7.09 | 9.00 66.33 | 4.23 | 4.50 N

8 Not sold as such. Used in mixtures.

i Tapie I. Anarvses or CoMMERCIAL FEEDS, INSPECTION oF ”,1925—~C‘bntmued.

3
’ Pounds per Hundred
f Protein ; 7 ke
N x 6.25 Fiber | g’; Fat
: A L —_— o A N“ o e, O
Manufacturer and Brand Retail Dealer ‘ g \ o :iqi |
s ; | o8 | g i \ .55
z \ g penE e $=
'§ § T | § g = %E’ ga-é = § g
g s = - N g s. IhEs E 5
E - Bl 2 e 8B s (BE RS &) 8
PRrOPRIETARY MIXED FEEDS—
Continued.
Horse Feeds—Continued, f E
2849 | Provender. Fred C. Morse, Guil- 2
i e T e T O Guilford: Fred C. Morse ...... 10.85 | 2.31 | 11.06 .00 : ; . 2
3169 | Domino. Vim-O-Lene. Nowak e e Sl é
Milling Corp., Hammond, Ind. | Waterville: Wooster Feed Store| 9.0 | 3.07 : 8.00 .20 J . : U
2882 | Osborn Provender. S. V. Osborn o i T v
. Estate, Branford ... .. ... Branford: S. V. Osborn Estate. | 09.68 | 244 | 11.06 | 1000 | 8. 8.00 | 6.
2778 Arlinéton. Park & Pollard Co.,, - e ae e
Biitaloy N Y 0ol e e Plainville: E. B. Newton ....... 7.73 44 | 10.88 .00 | 6. : 66.6
2218 | Belmont. Park & Pollard Co., : . ; - s : ; s
BuffalofNaoY o o s nk Shelton: Shelton Feed Co. ..... 3. . 4.81 | 10, 10.00 | 6.00 | 12.00
2228 | Chelsea. 1lzrark & Pollard Co,, ; Ll ) e L 3'431 st
BuffalpBNEV 5ot Waterbury: Spencer Grain Co. . | 815 | 8.10 .50 | 8.00 | 11.92 | 12.00 | 6
2915 CornPand Ouats, 15 & %. Park = . T e
& Pollard Co., Buffalo, N. Y.. | Colchester: P. Cutler, Inc. ..... 10.33 | 2.0t | 11.81 | 10,00 | 680 | 800 | 63.
3189 | Arab. M. C. Peter’s Mill Co, s , el
Oeha Neb o000

Hortford: € A Peagei: .o 6.50 . 12.31 | 10.00 | I2. : ; ;
2976 | Vim Feed. Quaker Oats Co, : - - 3 e

Onicacalile matie s e
3086 | Purina O Molene. Ralston Purina

Mill, St Loniis; Moo cue oo %NewHawn: Moran-Patton Co.. | 7.63 | 4.27 | 11.04 | 970 | 824 | 09.00 64.13|

New London: Paty Schwartz Co.| 5.08 | 6.62 | 788 | 5.00| 23.73 | 28.00 | 53.01 | 278 | 2.00 i

3.79 | 3.20




- TaBre I. Anarveis oF ComMEerciaL Feeps, INsPECTION

oF 1925—Continued.

Pounds per Hundred
Protein : g |
N x:6.25 Fiber EE i Fat
Manufacturer and Brand Retail Dealer ‘ g ! E g ‘4 | &
- | 5 = i | S
g | - = i=
g 5 o ‘ 8é ] = é s [ Y
e a e E i
& L Ee G = e 22 s &3
|
ProprieTARY Mixep Freps— f
Continued. 5
Horse Feeds—Concluded. g
2995 | Rosebro.  Rosenbaum  Bros,, 5 :
Chicagaofll 0 0 o0 e S'tratford: M. Blakely .. ....... 878 760 10.13 | 1000 | 1245 ; 15%Q | 58.31 | 273 | 200
2979 | Derby. Tioga Mill & Elevator | - ~ | i
Co,, Waverly, N Yo .0 .., Bethel: Morrison & Dunham .. | 840 538 | r1.00 | 10.00 | 1225 | 1200 | 50.25 | 372 @ 3.00
2286 | Ground Corn and Oats, ¥ & Y. ! .
United Flour & Feed Co, ‘ LN
Adlbany, NN ST 1Winsted: Chas, R. Hawley ....| 1093 | 229 | 11.1g | 1000 + 580 | 700 | 6569 | 410 | 4.00
| |
Dairy Feeds. | |
2954 | Advanced Registry. Arcady Farmsg I
Milling Co., Chicago, Ill, ....|imsbury: Woods-Chandler Co.| 7.30 | 6.76  26.00 | 2500 048 | 10.00 | 44.76 | 570 | 5.00
2953 = Pecerless. Arcady Farms Milling : : | g
Co Chicago - lils il v, Simsbury: Woods-Chandler Co.| 778 | 7.42 | 2081 | 20,00 | 11.04 | 12.00 | 46.41 | 564 | 4.00
3183 Capitol. E. W. Bailey & Co, \
Swanton, WVt =25 on ey o New London: B. J. McCarthy 7., | 8.98 | 533 | 24.50 | 2400 | 6.95 | 9.00 | 4869 | 555 | 5.00
2825 | Fayorite. E. W. Bailey & Co, :
SR walitons Vit e s e o Merrow=' . F. Nileox . . 0. 1. 10.13 | 4.35 | 20,6 | 2000 | 670 | doo | 53.98 | 478 | s.00
2205 | Beers Dairy Ration. Ira W. Beers, .
Hamden i ionawi Hamden: Iva W._ Beers ... ... 10.60 | 478 | 20.44 | 10.00 | 763 | 8.00 | 51.67 | 548 | 3.5
- . | | :

Tasie I. ANALysEs oF CoMMERCIAL FEEDS, INSPECTION OF

1925—Continued.

Lz NizaTihgs™
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Pounds per Hundred

= \ Protein : J E
Nix'6.25 Fiber 8553 Fat
; - — 5% | —
. Manufacturer and Brand Retail Dealer | | - ‘ E ‘ g 5
: .8 . © :
g 3 = Bl = 38 2 o e
B 5| 25| 8 s
E Sl A 8 | A S8 o
3 I
ProprieTary Mixep FEEpsS— :
Continued.
| Dairy Feeds—Continued. ‘
2820 | Success Dairy Ration. Amos D. : [
Bridges Sons, Inc., Hazardville, | Hazardville: Amos D. Bridges | 2
B Goimy o o e R SonsElness s cu S 883 | 416 | 21.38 | 20,00 | 870 | 9.30 | 51.85 5.08 | 5.20
2826 | No-Botheration Dairy Ration. |
| C. W. Campbell Co., Westerly, =il £
Rk me e o0 AR ARl Westerly: C. W. Campbell Co... | 9.50 | 44I | 2063 | 2000 | 6.20 | 800 | 5382 | 544 | 5.00
2204 | Ajaxr Dairy Ration. Chapin & : |
3 Co. Chicago oo 000 i West Cheshire: G. W. Thorpe .. | 783 | 687 | 22.00 | 2000 | 023 | 12.00 | 4832 | 575 | 4.50
2295 | Unicorn Dairy Ration. Chapin
& Co, Chicage, Tl . .. .. West Cheshire: G. W. Thorpe .. | 7.63 | 7.24 | 2475 | 24.00 | 8.55 | 10.00 | 46.16 | 5.67 | 5.00
314y | Conkey's Dairy Ration. G. E.
Conkey Co., Cleveland, Ohio .. | Mfr’s. Sample ................. 6.44 | 548 | 23.56 | 24.00 | 780 | 0.00 | 51.77 | 4.95 | 5.00
3146 | Gecco Dairy - Ration. G. E.
Conkey Co., Cleveland, Ohio ... | Mfr's, Sample . ... v oo s 6.55 | 584 | 21.19 | 2000 | 7.15 | 0.00| 54:00 | 518 | 4.50
3145 | Red Seal Dairy Ration. G. E. =
Conkey Co., Cleveland, Ohio.. | Mfr’s, Sample ................. 6.57 | 12.20 | 17.19 | 1600 | 7.80 | 10.00 | 51.06 | 428 | 3.50
2212 | Cowles’ Dairy Ration. C. A. |
Cowles, Plantsville, Conn. .... | Plantsville: C. A. Cowles | 873 | 4.85 | 26.56 | 24.00 | 830 | 10.00 | 4582 | 5.74 | G.00
3151 | Crosby’s Balanced Ration. Crosby < : | :
Milling Co., Brattlebero, Vt... | Shelton: Wolf Savitsky ....... , 878 | 541 | 2756 | 2500 | -8.52 | 11.00 | 44.14 | 559 | 5.50,
& |

SHSATVNY
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Tasre I. ANALYSEs oF CoMMERCIAL FEEDS, INSPECTION OF 1925—Continued.

Pounds per Hundred
Protein EA
N x 6.25 Fiber Ba Fat
59
Manufacturer and Brand Retail Dealer o g g o
8 g8 <98 | &5 g8
A e gg | g2 e
s 5 3 58 | = Be |8 = | 5B
= Pl 2o Es OB e e T
0 B < = 52 = 68 | 2 | & | &8
Proprierary Mixep FeEps—
- Continued.
Dairy Feeds—Continued.
3331 | Crosby’s 22 Dairy Feed. Crosby ;i ;
Milling Co., Brattleboro, Vt... | Shelton: Wolf Savitsky .......| 823 | 6.27 | 22.69 | 22.00 | 10.64 | 14.00 | 47.21 4.96 | 4.00
3332 | Crosby’s Ready Ration. Crosby
Milling Corp., Brattleboro, Vt. | Shelton: Wolf Savitsky ....... 9.60 | 570 | 22.06 | 20,00 | 7.75 | 10.00 | 49.74 |- 5.15 | 5.00
2945 | King Dairy Ration. The Cutler | Willimantic: Willimantic Grain : .
Co., No. Wilbraham, Mass. .. & e e e e T 775 | 7.58 | 22.38 | 22.00 | 0.20 | 12.00 | 40.00 | 4.00 | 5.00
3192 | King Dairy Ration. The Cutler | : :
: Co., No. Wilbraham, Mass. .. | Norwich: Norwich Grain Co. .. | 844 | 8.13 | 2288 | 22.00 | 878°| 1200 | 4724 | 4.53 | 5.00
2200 | Basic Dairy Ration. R. G. Davis 3 :
& Sons, New Haven ......... Shelton: Shelton Feed Co. ..... 9.58 | 4.98 | 1081 | 2000 | 830 | 000 | 5238 | 4.95 | s5.00
3009 | Delaware Dairy Feed. Delaware 5
Mills, Inc., Deposit, N. Y, .... | Southington: Southington Lum-| 835 | 5.18 | 22.50 | 23.00 | 0.20 | 10,00 | 40.12 | 5.65 | 5.00
3105 | Devon Dairy Ration. Devon Coal | ber & Feed Co. ..............
& Ice Co., Devon, Conn, ..... Devon: Devon Coal & Ice Co... | 7.80 | 542 | 10.25 | 2000 | 0.09 | 8.00*| 52.26 | 519 | 5.00
2835 | Full Pail Dmry Ration. Eastern :
States  Farmers’ Exchange, X
Springfield, - Mass: .70 o, Seymoter: Johti Swan: .. e 838 | 6.23 | 2244 | 20.00 | 7.13 | 0900 | 50.08 | 484 | 4.00

,L ‘Minimum. Law requires maximum to be given.
l ; ! - .

TABLE

I. Awxavryses or CoMmMErciaL Feeps, INSPECTION oF 1925—Continued.

Pounds per Hundred

Protein ‘g
N x 6.25 Fiber 33’3
F i 45 ﬁg
;. Manufacturer and Brand Retail Dealer g | g g
e ' T8 s g
s i [0l g .
£ 5 T (EE L g g o
= 5] < = S o 2 %o as
& B < £ | &8 S BgBE
ProprIETARY Mi1XED FEEDS—
Continued.
Dairy Feeds—Cdntinued.
i 2858 | Fitting Dairy Ration. .Eastern
States Farmers’ Exchange, : J
Springfield, Mass. “wvecnienas Putnam: Calvin Poore«......... 838 | 3.90 | 13.50 | 12.00 | 6.23 | 8.00 | 63.14
2856 | Milkmore Dairy Ration. Eastern !
States Farmers’ Exchange,
Springfield, Mass. ............ Putnam: Calvin Poore ......... 853 | 6.02 | 2544 | 24.00 | 7.03 | 0.00 | 46.03
2254 | Elmore Milk Grains. Elmore | Torrington: Litchfield County
Milling Co., Oneonta, N. Y. Co-0D.-ASS0C: v siaiavioiires 843 | 5.41 | 2550 | 25.00 | 0.44 | 11.00 | 46,09
3125 | Elmore Milk Grains. Elmore
Milling Co., Oneonta, N. Y. Kensington: S. F. Labieniec ...| 844 | 479 | 25.00 | 2500 | 0.08 | 11.00 | 47.50
2202 | Eshelman’s Lcmcaster .20 Daufy
Feed. John W, Eshelman & | Seymour: Seymour Grain & Coal :
Sons, Lancaster, Penn. ....... €0, s ss v b s wis vy e 10.10 | 6.51 | 10.50 | 20,00 | 10.15 | 10.00 | 48.51
2816 | Eshelman’s Susquehanna Dairy
Feed. John W. Eshelman & ‘
Sons, Lancaster, Penn. ....... Plainville: F. B. Newton ....... 029 | 5.18 | 20.19 | 20.00 | 0.66 | 12.00 | 50.47
3100 Eshelman’s Red Rose Dairy Feed.
: John W. Eshelman & Sons, y a4
Lancaster: Penn v )l Greenwich: Johnson's Feed Store| 7.41 | 6.87 | 23.50 | 24.00 | 10.05 | 10.00 | 46.32
2843 | Dairy Ration. A. W. Forbes,
East i Haven G ..o .. | East Haven: A. W, Forbes ..... 878 | 5.30 | 21.69 | 10.00 | 10.00 | 0.00 | 50.38

Fat

=1

e

et
485 | 3.50
5.15 | 4.50
5.13 | 6.00
5.19 | 6.00
5.23. 4.00
5.21 3.00
585 | 4.00
385 | 4.00

3% 4
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2 |
8
{7) \
\ ProprIETARY MIXED FEEDS—
‘\ Continued.
Dairy Feeds—Continued.
3325 | Dairy Ration. A. W. Forbes,
Bast FAVEN sy s shomsmatassssisiois
2855 | Grandin's 12 Twin Six. - D. H.
‘ Grandin Milling Co., James
| town, N = b s s e o
2859 | Grandin's 24% Balanced Dairy
‘ Ration. D. H. Grandin Milling
Co., Jamestown, N. Y. .....
2234 | Larro—The Ready Ration for
| Dairy Cows. Larrowe Milling
1 Co., Detroit, Mich. .......
3013 | Nabob Dairy Feed. Francis H.
‘ Leggett Co., Stamford, Conn..
3336 | Nabob Dairy Feed. Francis H.
3 Leggett Co., Stamford, Conn..
3004 | Premier Dairy Feed. Francis H.
| Leggett Co., Stamford, Conn.."
3568 | Uniform Brand Dairy Ration.
C. W. Lines Co., New Britain
Red Star Dairy Feed. E. Man-

2257

i

Station No.

Tasie I. ANALYSES OF CoM MERCIAL FEEDS, INSPECTION

Manufacturer and Brand

\ chester & Son, Winsted, Conn.

Retail Dealer

|
5 | |
| 5 \ =
: Ui |
et LR R e (e
\ \
|
= | \
| |
East Haven: A W. Forbes ..... 0.50 ‘ 478 |
Willimantic: Willimantic  Grain \
N e e R 8.75 ‘ 5.34 |
Norwich: worwich Grain Co. ..| 0.03 | s }
| a
Plantsville: C. A. Cowles ...... 883 | s5.54 |
Stamford: Francis H. Leggett| l
il s T {775 | 745
Stamford: Francis H. Leggett ‘ ‘
R e S A 0.32 ‘ 6.80 |
Stamford: Francis H. Leggett ‘
(@ TR e S 8.38 ' 5.34
New Britam: C. W. Lines Co. .. | 885 | 1.67
Winsted: E. Manchester & Sorns’l 8.45 \ 627
|

Manufacturer and Brand

2260
3042
3046
2249
3121
2840

3530

3531

ProprIETARY Mixep FrEps—
Continued.

Dairy Feeds—Continued.
Red Star Special Dairy Feed. E.
Manchester & Son, Winsted ..
Armour’s 24% Dairy Feed. Mapl-
| Flake Mills, Chicago, Ill. .....
‘\ Iroquois 20% Dairy Feed. Mapl-

Flake Mills, Chicago, Ill. .....
Bull Brand Dairy Ration. Mari-
time Milling Co., Buffalo, N. Y.
Bull Brand Dairy Ration. Mari-
time Milling Co., Buffalo, N. Y.
Hi Test Dairy Feed. Maritime
Milling Co., Buffalo, N. Y. ..
Red Wing Special Dairy Ration
(without Brewers’ Grains).
Meech & Stoddard, Inc., Mid-
E IO s s e e oot fomeies
Red Wing Dairy Ration (with-
out Brewers’ Grains). Meech
& Stoddard, Inc., Middletown

AnaLyseEs oF CoMMERCIAL FEEDS,

Pounds per Hundred

24.38 | 23.00

60 | 625 ]

| ‘ Protein
| N x 6.25
\ \
Retail Dealer | | ‘ o
\ l [ s
| ‘ ;:Jj:
w . | =71
B hEmE E
B alrimw o \ &%
o] |
; EERE |
Winsted: E. Manchester & Sons | 8.25 “ 6.15 | 21.50 | 22.00
Danbury: C. S. Barnum & Son. “ 7.44 | 7.84 | 23.88 | 24.00
Danbury: H. E. Meeker ....... ! 7.70 \ 0.46 | 10.63 | 20.00
Thomaston: Cunningham & Wal- | ‘ ‘
VARE: e et et e oo R Linmabar i | 0,50 ‘ 7.21 | 23.75 | 24.00
: 1
Weatogwe: R. B, Bno .we.avais | 8.68 | 7.56 | 24.00 | 24.00
North Haven: Wm. L. Thorpe.. “ 7.83 | 7.43 | 20.50 | 20.00
Middletown: Meech & Stoddard, i
TR e e e - e .08 ‘ 6.20 | 24.25 | 24.00
Meriden: Meriden Grain & Coal | |
o sy o ol 20.00

22.13

Protein
N x 6.25
{ a ‘
| bl
| o=
-
o 58
3 S
.
& G2
22.63 | 19.00
22.81 ‘ 22.00
24.13 | 24.00
20.31 | 20.00
22.00 | 18.00
10.81 | 18.00
'26.38 | 25.00
26.13 | 24.00

or 1925—Continted.

\
\
\
\

Fiber g’g

T e

| | £

2y g

= | §g | g%

E ‘ 3s | =%

F (S A
e

707 \] 0.00 | 51.32

7.00 ‘~ 12.00 \ 49.77

8.15.‘ 10.00 | 48.25
|

10.51 ‘\ 12.00 | 50.53

11.03 ‘ 10.00 | 46.79

1 &

10.48 | 10.00 | 48.34

8.49 | 10.00 | 45.75

6.08 | 10.00 56‘87

».88 | 10.00 | 46.32

InspECTION OF 1925—Continued.

i
Pounds per Hunared

Fat

-
| o
el
= |
g Ge
4.10 | 4.00
5-34‘l -5.00°
5.30 | 5.00
4.28 1.00
492 | 450
5.25 | 3.50
5.66 | 5.50
5.50'| 5.50
6.75 | 4.00

| . % 3
Fiber g’; ! Fat

— M S
| B ge 5

58 g =

TR ’ i,

¢ ‘ 5e | #E | 3 | &%

3 r 8o | HE g | 3.

& | 62 | B2 | & | oF
,,A*I‘ \ \ et

.
7 l

8.73 | 10.00 48.75 658 | 4.50
11.13 | 12.00- 4508 | 4.63 | 5.00
I1.42 | 11.00 | 47.11 | 4.68 | 4.00
10.27 | 12.00 | 43.81 | 5.38 6.00
10.00 | 1200 | 43.58 | 6.18 | 6.00
12.82 | 14.00 | 46.24 | 5.18 | 5.00
8.15 | 900 | 4882 | 560 | 550
823 | 000 | 51.34 | 545 | 5.50
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Tapte I. Anarvses oF CoMMERCIAL FEEDs, INSPECTION oF 1925—Continued.

Fie
Pounds per Hundred iS
G = ey il [ 5]
\ } .
| ‘ Protein | Q
] N x 6.25 | Fiber :’g Fat
| w2
L v
\ . | ot -
Manufacturer and Brand Retail Dealer | =l ‘ ‘ & 0 5
3 o8 | <8 &3 g
E | PR ) S, i B =)
2 -8 Fe oo o
£ g = .9 ° a8 o o R
et Bt i e = S & =
N © = 2} & = {5 2 = o
32 g | 2 (=] 5o (=] S ol °© 58
) | o G o O & e B 0=

ProprRIETARY Mi1xEp FEEDS—
Continued.

Dairy Feeds—Continued.
3574 | Red Wing Dairy Ration 20%.| °
Meech & Stoddard, Inc., Mid- ' i

dietowi, v Fadt Rl East Hartford: Meech Grain Co.| 9.13 | 543 | 23.38 | 2000 | 885 | 000 | 4766 | 555 | 5.50
3573 | Red Wing Dairy Ration 24%.
Meech & Stoddard, Inc., Mid-

NOILVIS INANWISIIXH ILADILDANNOD

; distown iiimeaiie s ol Sl East Hartford: Meech Grain Co.| 8.5 6.04 | 24.19 | 24.00 | 885 | 0900 | 4529 | 688 | 550
2848 | Old Mill Dairy Ration. Fred C. i
Morse, Guilford, Conn. ...... Guilford: Fred C. Morse ...... 878 | 6.52 | 23.75 | 20,00 | 7.60 | 10.00' | 47.40 | 5.5 | 5.00

3179 | Domino Butterine Dairy Feed. -
Nowak Milling Corp.,, Ham-

moadeilndris b Waterville: Wooster Feed Store| 7.74 | 12.11 | 18.13 | 17.00 | 10.18 | 15.00 | 46.34 | 5.50 | 3.50
3161 | Domino 24% Dairy Feed. Nowak .

Milling Corp., Hammond, Ind. | Higganum: Felix A, Petrofsky.. | 8.65 | 8.30 | 24.81 | 24.50 | 7.50 | 10.00 45.79 4.95 | 4.50
3178 | Fidelity Dairy Feed. Nowak Mil-

ling Corp., Hammond, Ind. .. | Waterville: Wooster Feed Store| 8.95 | + 7.13 | 20.25 | 20,00 | 8.75 | 11.00 | 50.38 | 4.54 13,.00
3094 | Hammond Dairy Feed. Nowak

2 Milling Corp., Hammond, Ind. | Higganum: Felix A, Petrofsky.. | 8.13 | 11.67 | 17.88 | 16.50 | 10.30 \13.50 46.02 | 6.00 | 4.00
3177 | Marathon Dairy Feed. Nowak '

Milling Corp., Hammond, Ind. Water-w‘lle: Wooster Feed Store| 783 | 7.23 | 22.00 | 22.00 | 0.I5 | 12.00 | 48.35 | 5.44 4.00

¢

Llz NILETIAG

Tasie I. . Anaryses oF CoMMERCIAL FEEDS, INSPECTION oF 1925—Continued.

Pounds per Hundred
1
< Protein ‘ g
Nx6.25 Fiber S Fat
7 - - : §8 ———
i Manufacturer and Brand Retail Dealer R 1 ..§ 1 o .8
S = g =l e e
% oy e T
3 vy | 28| g | 53 B 3| 5E
g o B oiage Lol S B o
@ | E < = 58 | = b8 | -&2 B | O
| 5
ProprRIETARY MIXED FEEDS—
Continued.
> >
Dairy Feeds—Continued. ;z,
2773 | Uncle Johw's 24% Cream Pot r<*
Ration. Ontario Milling Co., New Milford: W. L. Richmond . %)
Oswego, NV il NESON Th e e b e 003 | 548 | 23.38 | 2400 | 7.42 | 900 | 4870 | 599 | 550 F
2910 | Economy Feed. Park & Pollard | West Stafford: C. P. Bradway & v
oy Buffalo N Ve ti s o Soft e sl e e PR 885 | 7.10| 19.50 | 20,00 | 7.55| 10.00 | 52.56 | 4.35 | . 5.00
3136 Economy Feed. Park & Pollard :
CosButfalo DN Y e e Moosup: T. E. Maine & Sons .. | 7.83 | 8.50 | 19.69 | 2000 | 888 | 10.00 | 47.22 | 7.88 | 5.00
3062 | Milk Maid 24% Dairy Ration. .
Park & Pollard Co., Buffalo,
N e T e ‘Pumam: Bosworth Bros. ...... 7.18 | 7.86 | 24.50 | 24.00 | 10.79 | I1.00 | 44.64 503 | 5.00
. 2225 | Stevew's “44” Sweetened Dairy'
Ration. ;
Bufhaloy WY, cod e | | Waterbury: Spencer Grain Co. .| 885 | 733 | 25.31 | 24.00 | 7.22 | 14.00 | 4580 | 5.40 | 5.00
2229 Steven’s Milkade Calf Meal. Park‘
& Pollard Co., Buffalo, N. Y.. ‘ Waterbury: Spencer Grain Co. .| 828 | 7.08 | 23.60 | 2000 | 519 | 7.50 | 47.06 | 7.80 | 8.00
2914 | Universal Ration. Park & Pol- | : |
; lard Co., Buffalo, N. Y. . Moo.mp T. E. Maine & Sons Co. | 0.03 | 930 | 1831 | 16000 | 075 | 1200 | 4583 | 758 | 600
2269 ] Dairy Ration. Pillsbury Mllls Torrington: Litchfield County ; sl
- l Minneapolis, Mint. ....... .. L Co op IASSOC s e 873 | 6.1 | 2063 | 20.00 | 9.03 | 12.00 | 50.07 | 483 | 5.00
|




lABLE Iy ANALYSES OF COMMERCIAL FhEDS InspECTION OF 1025—Continued.

|

Pounds per Hundred

Protein “ 2 r bl i
} N x 6.25 ! Fiber g’; : Fat
Manufacturer and Brand Z | Retail Deal i Eik i TR e 6% ‘—‘—
S J i =) ‘ ‘ © O ‘ o
7 : <8 | g8 | 25 ;&
o 3 < 5 P
.g B g a E ?6) g’,j | § (73
: A f by ﬁ LN R
e | : B4 8|88 & |8 B2 & E
‘ ProprieTARY MIXED FEEDS__ S J | T
“ Continued. ‘ 2 {'
: " :
: Dairy Feeds—Continued. { s [
3536 B%’t’s 1Céreal Feed. Postum ! A [
ereal Co., Battle Creek, Mich. | [Veat s R, 2 ‘ "
3119 | Burt's Dazry Ration. Postum R el e e 498 | 451 | 2031 | 17.00 | 14.85 20.00 | 5L.I0 | 425  3.00
Cereal Co., Battle Creek, Mich. | Weatogue: R. / : f AR :
2791 | Producer Dmry Feed. H. C. ooy By Bug v eoivnns 701 | 594 | 24.63 | 2400 | 620 | .00 1,5150 | 4.63° 5.00
; Puffer Co., Springfield, Mass.. | Simsbury: Woods-Chandl 1 e
3122 | Producer Dawv Feed. H. C. Bloomﬁeyld: B(l)c?otsnﬁelgnF:lI:mg‘(;’ TR S ey e 49‘52] o
Pufter Co., Springfield, Mass.. Exch ; : v
e w Dmry i Quaker XCHANGE G s 5 ses mninere 0.18 | 5.67 | 25.00 | 24.00 | 685 | 8.50 | 48.74 | 4.56 ¥4‘0°
Oiatse Co,,: Chisaps, A1 . ot Highwood: T. C. Hadd T ' E A
2898 BUOY‘Y Dairy Ration. — Quaker | New Milford: W, f Ig?clflmggd 6.92# 7:30 | 20.63 | 2000 | 1150 | 12.00 | 49.30\|" 420 | 325
ats: Cos Chicagel Tl s 5 B SBOR. s :
3091 | Protena Dawy Pgeed Ralston e e i [ e Bl il i ol 45
L Purina Mills, St. Louis, M Hartford: Ol i
S Py Gl e ford: Olds & Whipple, Inc.| 7.18 | 776 | 17.81 | 16.50 | 12.93 | 1200 | 5030 3.03 | 3.50
Purina Mills, St. Louis, Mo... | St b f ;
2873 | Purina LeOMWLe Cow  Chow. e B ke 24'00‘.‘1" 1000 | 1200 | 45.06 | 453 | 430
Ralston Purma Mills, St. Louls ¢
MeSis -ons o [EERERE Litchfield: Wadhams Co. ...... 8.94 | 521 | 21.81 | 2000 | 6355 8.00 | 5228 | 521 | 380
Tapte I. ANALYSES oF COMMERCIAL IFEEDS, INSPECTION OF 1923-—antinued. i
; Pounds pef Hundred
‘ Protein é § :
- N x 6.25 Fiber o Fat
] : o =
Manufacturer and Brand Retail Dealer .8 | = §é =
s | TS b gE
Z | o 2P g 5 L0
5 z | BB 5 | B8 M| 3 8
g g ‘ G 2 5 s ge | £ 5 | 58
2 Blod = G a = S8 ZZ £ | o4
ProPRIETARY Mixep FEEDS— ‘
Continued. | :
Dairy Feeds—Continued. v ‘
2go8 | Advance Dairy Feed. Rosen- | Stafford Springs: Dennis Grain
.| baum Bros., Chicago, Il ..... NI e st bl SR s 881 | 8g9 M16.31 | 16.00  T1.20 1400 | 4679 | 7.90 | 3.50
2996 | Vitality Dairy Feed. Rosenbaum | Eqst Bridgeport: Kaplan Feed |
Bros., Chicago, 1. .......... o e APt & it SO e 760 | 7.61 | 2581 | 2400 | 863 | 1000 | 45.17 | 518 | 500
2997 | Will Pay Dairy Ration. Rosen-| East Bridgeport: Kaplan Feed
o Bros:, -Chicago; T e il 25000, o v i s s shis s 150 wies b 838 | 7.80 | 23.25 | 2000 | 870 | 0.00 | 46.30 | 548 | 5.00
3096 | Homespun Dtm’y ‘Ration. The ‘ :
Paty Schwartz Co., New Lon- : !
doiismadns St oo New London: Paty Schwartz Co. 784 | 6.5T | 23.06 | 22.00 | 1050 | 10.00 48.02 | 4.07 | 5.00
2788 | Mill Stream Boomerang Dairy ‘
Feed. Winchell Smith, Inc,|Farmington: Winchell Smith, |
Farmington, Cottlo—vii: ..o THC S S a i it o il € = o s | 049 | 4.23 | 24.00 | 24.00 | 6.65 | 10.00 | 50.28 | 5.35 | 6.00
2787 | Mill Stream Twenty Per Cent
Dairy Ration. Winchell Smith, | Farmington: Winchell ~Smith,
Inc., Farmington, Conn, ...... THC, s s i s 2e 54 5 Tr i 9.36 | 5.05 | 23.06 | 20,00 | 8.00 | 8.00 | 49.34 | 518 | 5.00
28go | “See-More” Milk Dairy Ration. ‘
Seymour Grain & Coal Co., | Seymour: Seymour Grain & Coal b
Seymont, ‘Conmi «.o.cnresnn (e e R i 0.03 6.45 | 21.25 | 20,00 | 818 | 0.00 | 40.96 | 5.13 | 4:50




Tasie I. AnaLvses or ComMEeRcIAL FEeps, INSpECcTION oF 1925—Continued.

;L \ Pounds per Hundred
{ | \ Protein } EH
‘ : ‘ N x 6.25 Fiber ,;_ 5 Fat
i | i 6 Sl e e b i Ty
{ Manufacturer and Brand i Retail Dealer ‘ ‘ g 2 og } &
g ‘ | <3 o8 | &8 | gg
¢ | ‘ By | 10
P | : 2o RS moae ) an | sl
R | S e T T
- 5 g = < g | &8 168 B g e
1 |
[ ProprieTary Mi1xep FrEps— : ‘
. Continued.
Dairy Feeds—Continued. )
2264 | Paragon Dairy Feed. St. Albans | Thomaston: Cunningham & Wal- i
: GrainiCo.,:St. Albans, Vit .. .. T3t R R T e 883 | 6.36 | 20.31 | 22.00 | 10.63 | 12.00 | 4908 | 4.79 | 4.00
3181 | Paragon Dairy Feed.  St. Albans '
“ Grain Co., St. Albans, Vt. .... | Newtown: R. H. Holcomb & Co.| 8.05 | 7.26 | 2200 | 22.00 | 10.95 | 12.00 | 46.73 | 5.0I | 4.00
2277 | Warthmore Balanced Ration for ] :
% ‘ Dairy Cows. St. Albans Grain : :
Co St Albans, Vi & =) 5, Lakeville: E. W. Spurr Co. .... | 815 | 672 | 2438 | 25.00 | 858 | 900 | 46.21 | 596 | 5.50
2263 | | Wirthmore 20% Dazry Feed. St ‘Watertown: Watertown Codp. : \
Albans Grain Co., St. Albans, Vt. ASser s Nl T e 0.66 | 572 |.23.00 | 20,00 | 723 | 0.00 | 4901 | 538 | &5.00
2288 | Syragold Milk Ration. Syracuse :
Milling Co., Syracuse, N. Y... | Norfolk: Aug. P. Curtis ....... | 0.34| 500 | 10.04 | 2000 | 8.05 | 1200 | 51.03 | 4.84 | 4.00
2279 | Syragold Dam'y Feed. Syracuse :
MM ECe N W il 1 Torrington: F. W, Wadhams .. | 840 | 517 | 2475 | 24.00 | 0.35 | 12.00 | 46.08 | 5.35 | 4.50
2803 | Red Brand nga Dairy Feed. :
Tioga Mill & Elevator Co., | :
Wiaverly, N Y o o 1 Newleford Geo. T. Soule ... | 850 | 6.49 | 26.00 | 24.00 | 853 | 10.00 | 4458 | 590 | 450
2041 | Umion Grains Biles Ready Dairy |-
Ration. Ubiko Milling Co,, ;
Cinelnmati OLI6 =h = \Hartford: G A Peaserniics U0 820 | 6.18 | 24.00 | 24.00 | 868 | 1000 | 47.26 | 568 | s5.00

(01744
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Tasre I. Anaryses oF ComMERCIAL FEEps, INSPECTION OF 1925—Continued.

Pounds per Hundred
\ e R e L SO i % ¥ :
| | -
| 15 Protein | - s .
} | 7 Nx625 | Fiber B Fat
ey g
| [ | | | & S
24 | ; | o & o &
s Manufacturer and Brand S Retail Dealer ‘ ‘ | - 5 3 g ; o
sk | | | (== B o 0 & | T8
Z | | fe o e oy v B I 2
i ‘\ Fitg o= ‘ S 52
3 &0
: B l T gE L &2 3 0 8y
- Eos i < © | ® = ©
ﬁ S @ nias vl o g | Fe
Z s O« G | AS & CR=

Found

ProprIETARY M1XED FEEDS— ‘ i |
Continued. «._ ‘

Dairy Feeds—-Conclua%ed ‘

2285 | United Dairy Ration. ’A[lI];nted 1

Il & Feed Co., any,

N.O‘ig, ..................... y Winsted: Chas. R, Hawley .... | 920 5801 23.38 | 24.00 | 8.44 | 11.00 | 47.98 | 5.20 5.00
120 | United Dairy KRation. United : :

Flour & Feed Co., Albany, \

NN e e Weatogue: R, B Eno .. 0ol RBE I 5 19 24.13 | 24.00 | 9.00 | I1.00 | 47.63 | 5.40 |  5.00
2912 | Big Y Dairy Ratwnc Y%n‘uc ‘ ‘
Grain & Products Co., Nor-
B ach S CoRi e Willimantic: Boston Grain Co... .8 53 | 585 | 25.25 | 25.00 | 7.24 | 10.00 | 47.50 | 5.54 | 5.0
2972 | Echo Drm'y Feed. Yantic Grain N/ ot | 2 ‘
h, 2 ntic Grain rod-
‘ %onfrOduCtSCONorwm ZCZ{‘,ZLCCO. a1 ................ 718 | 7.14 | 24.88 | 24.00 | 11.20 | 12.00 | 44.53 4.08 | 4.50
‘ 2g75 | Perfection Dairy Feed. Yantic ; : :
' Grain & Products Co., Nor- | Norwich: Yantic Grain & Prod-
: wich: SConmia s o0 i e (e Co e i R e 7.18 7.05 | 22.50 | 22.00 | 12.52 | 13.00 | 45.33 | 542 | 4.50
2970 | Uncas Dau’y F eedc Yan%c Gral}x}l
& Products o} orwic
l\ (et nilate sl i s o e Moosup: Moosup Grain Co. .... | 848 | 5065 | 21.00 | 20.00 6.83 | 9.00 | 5280 | 5.15 | 5.00

SHSATVNY
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Tapie I. Axarvses oF CoMMERCIAL FEEDS, INSPECTION OF 1925—Continued.

Manufacturer and Brand

o
z
g
A
0
ProprRIETARY MIxED FEEDS—
Continued.
Stock Feeds.
2822 | Pennant Stock Feed. E. W.

Bailey & Co., Swanton, Vt. ..
2828 | No - Botheration Stock  Feed.
C. W. Campbell Co., Westerly,
R Lo i on vt mesin Sads oot 5
3150 | Crosby's Stock Food.
7 ‘ Milling Co., Brattleboro, Vt...
3016 = Davis Stock Feed. R. G. Davis
& Sons, New Haven
Delaware Stock Feed. Delaware
Mills, Inc., Deposit, N. Y. ....
3107 | Devon Sweet Stock Feed. Devon
Coal & Ice Co., Devon, Conn..
3099 | Eshelmanw’s Stock Feed. John W.
Eshelman & Sons, 'Lancaster,
BTN 50 dvs et sserbn i 5he
Eshelman’s Sugared Stock Feed.
John W. Eshelman & Sons,
‘Lancaster, Penn, ........c.0ne

3008

28451

v

Retail Dealer

Mansfield Depot:  Martin M.

Hansen

Westerly: C. W. Campbell Co...
Shelton: Wolf Savitsky ........
Glenbrook: Davis-Scofield Co...
Soutﬁington: Southington Lum-

bot & Feed Cou i’ swmiie 000
Devon: Devon Coal & Ice Co...

Greenwich: Johnson's Feed Store

So. Manchester: Smith Bros. ..

Water

4.51
5.57

4.21

4.91
485

5.02

Pounds per Hundred ﬁ ,"
Tam = = . o ENE e mesfl 8 (o {
Protein : ! ‘g ‘ 1
N x 6.25 Fiber ‘ =5 Fat A ?
L e ol o T = !
@ [‘ g | e g & 2 |
< <% &g \ <5 2 |
3 | B2 | T o
5 | 38| g | 2| M)z &
Pl gl lEs B2 2 & G
= S 3 5 | Of | ze = O g 2
PR el S S S e 8 =
| o
l &
| <
. \ | =
‘ ' =
| “ < 2
0.13 | 0.00 | 10,31 | 10.00 | 6264 | 4.44 500 =
. ! ‘ = # w
14.25 | 12.c0 | 0.08 | 10.00 | 57.61°| 4.93 | 4.00 E
| |
1025 | 9.00 | 969 | 12.00 62.68 | 427 | 400 g
11.63 | 10.00 10.43 | 1400 F 61.04 | 3.64 | 2.00
10.06 | .00 | 11.60 | 12.00 | €0.50 4.63 | 3.00 .
| g =}
1000 | 8.00 | 13.40 | 12.00 50.81.| 3.609 | 250 2
&
| :
0.63 | 10.00 | 10.73 | 10.00 6319 | 573 | 300 2
i l :
. 3
11.50 | 10.00 | 13.72 l 1100 | 57.52 | 348 325

1925—Continued.

Pounds per Hundred
‘ Protein ; E
{% i N x 6.25 | Fiber g’: Fat
: Manufacturer and Brand Retail Dealer | g g »:w‘ e r.:
s | <5 | [l B 53
| Gl | | Q S b0 0%
f ; | B e B Bl ol
z GRS e ae
- 5| 4| & | 88| & | 82| RS & 58
ProprieTarRY M1xep, FEEDS—
Continued.
Stock Feeds—Continued. ;
3965 | Globe Cow Feed, Flory Milling : &
s-Bangor; Pentiy. o.oubnim Bridgeport: C i
\2842 Fiomys vt Shock e gepor onnecticut Feed Co. 5765 5.47 | 18.94 | 20.00 | 8.13 | I1.00 | 57.40 | 441 | 4.00 é
‘ glory Milling Co., Bangor, | Bloomfield: Bloomfield Farmers’ ; <
BRI (s s, SR e oeis B hsinis 125 ; PR R R B ST S ]
o ,Fl.ory’EStack Sy % 827 | 6.10 | 8.06 | 800 |16.50 | 14.00 | 58.57 | 2.50 | 3.00
ing Co., Bangor, Penn. ....... : 5 i y ‘
& i e Ea D i Fairfield: Samp Mortar Mills .. | 7.34 | s5.60| 850 | 8.c0 | 16.25 | 14.00 5888 | 343 | 3.00
?randxﬁ %\{/hllmg Co.; James- | Willimantic: Willimantic Grain .
OWH T IN. Yo saGes i b it E0L Y e st s s v v+ e
3012 | Algrane Milk Feed. Hecker - it ol g e R s A
E. 8 Company, Inc., Buffalo,
SVET e O e So. Norwalk: Rood ; ‘
R e et wa oodner Feed Co.| 7.48 | 6.42 | 16.00 | 16.00 | 11.33 | 15.00 | 55.04 | 3.73 | 4.00
%‘. 8 Company, Inc., Buffalo, = :
Y e ks N 2 -
A e e So or@alk Roodner Feed Co.| 7.80 | 6.45 | 17.63 | 16.00 | 12.60 | 15.00 | 51.49 | 4.03 | 4.00
Feed. ?Iecker H. O. Co., Bui- : £
Talop N e Rl e Westerly: C. W. Campbell Co... | 8.58 | 534 | 1213 | 950 | 970 | 975 | 6007 | 418 | 4.00 =

T TP RV = T



Taste I. ANAL_YSES oF CoMMERCIAL Freps, INSPECTION oF 1925—Continued.
Pounds per Hundred
‘ { Protein g
‘ N x 6.25 Fiber . ,;‘,’3 Fat
- Manufacturer and Brand Retail Dealer (=] 5777 Z:" o ‘ ;-_:—
S 'c'g 58 ::) = ~S
& i Bl e g
g 5 g et e ean B
2 g Bt al e Pam
: L e
j ProprieTaARY M1xep FEEDS—
Continued.
Stock Feeds—Continued.
3071 | Badger Stock Feed. Chas. A. :
{Z(Vraus Milling Co., Milwaukee, | Stamford: Francis H. Leggett
IR e e Shi Comiat) e s e e 6.13 | 6.66 | 10.50 | 10.00 | 17.74 | 12.00 .02 .0 .00
3014 Ntibob Stocc:k Feed. fFl(‘iancc:xs H. | Stamford: Francis H. Leggett > = iy
. eggett Co., Stamford, Conn.. e Al e R 820 | 3.03 .75 | 10,00 | 10.8 10.00 | 63.50° .68 :
3043 | Iroquois Chop Feed. Mapl-Flake (- 2 el e
MilssChicaga, il o 20 o5 0 Danbury: C. S. Barnum & Son. | 869 | 534 | 900 | 800 | 1063 | 12.00 62.04 | 4.30 | 4.00
3080 [rfv([]uozs Stock Feed. Mapl-Flake
ills Tnc., "Chicago, I1F = .. New Milford: Geo. E. Ackley Co. | 7.41 | 6.38 | 1288 | 10.00 | 12,65 | 13.00 | 56. 2 .00
2783 | Red me Spemal Stock. Meech : ol ey
E?:z Stoddard, Inc., Middletown, | Meriden: Meriden Grain & Coal
X O ks e Co R e e e 828 | 6.02 .75 [© 0.00 3 12.00 | 6241 .00 .00
2782 | Red Wing Stock Feed.. Meech & d e g : : ,3
; (S:to‘ddar'd, Inc., Middletown, | Middletown: Meech & Stoddard, i‘ :
ermtns e Ll Sl ol SR s e S i e 8.44 | 5.3 .31 | 0.00 | 0.I0 | 12.00 | (3.6 3 .00
3030 nf\l/fhty Stock Feed. Nowak - e B 2
illing Corp., Hammond, Ind. | Higganum: Felix A. Petrofsky.| 8.61 3074 81 8.00 | 11.40 | 12.00 | 64.2 =8 .00
2227 | Park & Pollard Co. Stock’ Feed. : 7 e :
Park & Poltard Co., Buffalo,
ISR e e e Waterbury: Spencer Grain Co. .| 0.03 | 638 | 804 | 800 9.44 | 12.00 | 6227 | 3.04 | 2.50

TasLe I. AnarLvses oF CoMMERCIAL FEEDs,

INspECTION OF 1925—Continued.

' Pounds per Hundred

= Protein EA
N x 6.25 Fiber el Fat
f=i 5/3
Manufacturer and Brand Retail Dealer g 8 &::E; R
: e
3 : = £8 | Ba Lo
ke g T o8 LoEE Sol ® Loy
s el el s Badiog i daben By
b E < & G g & da | &= | & | &3
' : \
PRrOPRIETARY MIXED FEEDS— |
Continued.
Stock Feeds—Continued ‘ |
3038 | Pratt's Supreme Stock. Feed. ! l
Pratt’s Food Co., Philadelphia, : 1 ;
12l B e S St s New Britain: S. P. Strople ....| 890 | 335| 950 | 900 | 897 | 1200 | 6559 | 3.60 | 3.00
" 3090 | Purina Steer Fatena Feed. Rals- ;
| ton Purina Mills, St. Louis, \ ; ‘ ;
Wlor s gl s e Hartford: Olds & Whipple, Inc. | 740 | 7.95 | 13.75 | 1200 | 7.54 | 7.50 | 5086 | 3.50 | 2.00
2877 chhford White Diamond Stock 3
Feed. Quaker Oats Co., Chi- ;
cago Iee s e So. Manchester: Smith Bros. 775 | 560 | 875| 000 | 12.08 | 14.00 | 60.27 | 4.65 | 3.00
2896 | Sugared  Schumachers  Feed. | :
: Quaker Oats Co., Chicago, Ill. | Waterbury: H.S.Coe & Co.,Inc. 8.10 | 6.74 | 1131 | 10.00 | 10.22 | 1200 | 50.85 | 378 | 3.25
2904 | 77 Stock Feed. Rosenbaum Bros., | Stefford Springs: Dennis Grain | -
Ehicago, o Foomaiingo Mill it v B3l a gy gdn | g0y 308 Hiiteap ! 8.4 | algBE aiea
3566 | Vitality Stock Feed. Rosenbaum | :
BiosiGhicape- Tl oon o o New Britain: S. P. Strople .... | 0.58 | 12,51 | 0.00 | 0.00 | 1075 | 12.00 | 54.46 | 3.70 {5.00
2024 | Homespun Stock Feed. Paty i
Schwartz Co., New London .. | New London: Paty Schwartz Co 6.93 | 544 | 0190 | 000 |12.10 | 10.00 | 61.56 | 4.78 | 4.00
2968 | Charlestock Feed. St. Albans : :
Grain Co., St. Albans, Vt. .... | Danielson: Quinebaug Mills ... i 860| 387| 950| 000 | 11.50 | 14.00 | 62.80 3.73 | 4.00
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Tase I. AwarLyses oF CoMMERCIAL FEEps, INsPECTION OF 1925~—Contmued

N Pounds per Hundred f‘;
(]
‘ ‘I - Protein 5 ‘ é,\ i
N x 6.25 Fiber { §2 ; Fat
- do e o
Manufacturer and Brand ' Retail Dealer ‘ g ‘ _:3 og | g =}
s = - e 34 2
= 2. Rl e
k5 bl s B L en ) R e e
3 3 - : g2 2 Bg | 25 o
A i = < B |08 | & ’ D e i O & A
DR o e S —_— e e — —— H
| E
| ProprIETARY Mi1xep Feeps— | 5
Continued. =
- ; =
Stock Feeds—Concluded. ‘I E
2276 | Wirthmore Stock Feed. -
Albans Grain Co., St. Albans | 5
Ntz e i e R Lakeville: E. W. Spurr Co. ....| 8351 | 3,8 963 | 900 | 873 | 050 | 6361 5.74 | 4.00
3 2806 | Syragold Stock Feed. _Syracuse o
Milling Co., Syracuse, N. Y. Granby: E. H. Rollins ... ... 8.90 | 4.49 | 1044 | 0.00 | 10.68 | 12.00 | 61.20 4.29 | 3.00 E}
2944 | Gold Medal Stock Feed. Wash: ! : ; =
burn-Crosby Co., Minneapolis, | West Stafford: C. P. Bradway , | g
MInn e e e ST L B S e 7.68 | 658 | 10.75 | 12.00 | 12.53 | 12.00 57.58 = 4.88 } 3.00
1 Calf Feed etc. : (
2262 | Blatchford’s Calf Meal. Blatch- o
ford’s Calf Meal Co., Wau- . | =
tepans il —ve e - Lakeville: E, W. Spurr vo. .i..| 980 | 2.8 24.31 | 24.00 | 545 | 675 | 47.02 | 553 =zo00 Z
2255 | Elmore Calf Meal, Elmore Mill- Torrington: Litchfield County | : s
: ing Co.,, Oneonta, N. Y, ...... Cobp Bssociol. . oo p 940 | 401 | 2550 24.00 | 4.1 | 4.00 | 51.60 | 4.22 | 400 - o
3092 | Purina Calf Feed. Ra]ston Purina | &
E Mills: St Lowis Moe - .. Middletown: H. G. Wadhams.. | 9.00 4.97 | 27.75 | 27.00 | 3.60 | 4.50 | 5I.11 ‘ Cilalent T N
7 2889 | Purina Ph, Chow. Ralston Purina | <

Mills, St. Louis, Mo, .ov.vuion Derby: Peterson-Hendee Co. ... | 0.23 8.35 | 21.50 | 20,00 | 6.23 | 7.00° 51.05} 3.64 | 3.20

- j, i Pounds per Hundred 2
| e S e S TR LT, S i e o I
| | ( Protein E—é
‘ ‘[ ‘t N x 6.25 Fiber g’; Fat
- Manufacturer and Brand ¥ ‘ Retail Dealer = ‘ » Y J g rgts o E‘ | } -
s ’ | | | |3 B L 32
éz ‘ ‘ | [ 2a | i.j £ g » ‘ " §:
3 | 5| v a8l e | EE B o )oY
2 | SR e
7 | =oAL S 3 = S8 | 22 | & | &3
i l’ l
PROPRIETARY Mixep Freps— ‘ | ’ f
Continued. 1
Poultry "Feed. J ’ ' ;
3184 | Pennant Scratch Feed. E: W. ‘ | >
’ Bailey & Co., Swanton, Vt. ... | New London: B.oJ. MeCarthy: / I2.11 | 1.60 | I1.00 | 10.00 | 3.53 ' 6:50 | 68.38 | 3.38 | 3.00 E
3139 | No. 455 Scmtch Gmmx., Basic r J e ‘ “ | 4
Feeds Co. Lockport, [lee of s, Stamford W b Gealih 2o | 9.70 | .I.51 | 12.88 12.00! 1.64/ 300 | 70.44 | . 383 | 400 @
2938 | Beacon Egg Mash. Beacon Mill- | New Milford: W. L. Richmond :[ ‘ |
ing Co., Inc., Cayuga, N. Y. &ZSon o o | 8.40 | 064 | 22.00 22.00 | 4.05 | 7.00 49.35 [ 566 | 4.50
« 3101 | Beacon Laymg Mash. Beacon ; 1 ’ y
Milling Co., Cayuga, N. Y. Danbury: C. S. Barnum & Son. | 7-30 | 10.22 | 21.63 | 20,00 | 6.70 | 8.00 | 47.21 | 6.94 [ 5.00
2206 | Beers’ Lawné Mash. Ira W.| . ; [ l [
. Beers, Hamden, Conn. ....... | Hamden: Ira W. Beers ........ | 1025 | 859 | 2219 | 2200 | 3Z.00 [ 7.00 | 47.27 | 580 | 6.00
2207 | Beers Scratch Feed. Ira W. J [ & [ ’
Beers, Hamden, Conn. ....... Hamden: Ira W, Beers ........ 1238 | 176 | 10.31 | 000 | 350 | 4.00 68.85 | 3.20 | 4.00
3148 | Beers’ Scmtch Feed. Tra W. ‘
3 Beers, Hamden, Conn. ....... Hamden: Ira W. Beers ........ | 1223 | 175 | 1004 | 000 | 203 4.00 |- 68.90 | 3.25 [ 4.00
2911 | Bidwell Dry Mash. Black Rock ‘ ‘
Milling Corp,, Black Rock, | West Stafford: C. P. Bradway & | . 3 ;
: NN Do | 883 052 | 21.00| 1800 | 35.04 | 1200 5087 | 384 | 1.50
2217 | Bidwell Scratch Feed. Black| / ‘ | =
Rock M11hng Corp, Black [ &
BoskiN oy e e Shelton: Shelton Feed Co. ..... \ 11.50 ’ 162 | 10.13 | 10.00 | 283 | 5.00 | 70.62 330 g
X




Station No.

Manutacturer and Brand

Tapre I. Axaryses oF CoMmMERCIAL FEEDS, INSPECTION OF 1025—Continued.

Pounds per Hundred

3011

2827
3187
2829
3338
3339

3526
3018

ProPRIETARY, M1XED FEEDS—
Continued.

Pouliry Feed—Continued.
Buckinghaw’s Dry Mash.

CONth o it as s s
Egg-O Scratch Feed. C, W.
Campbell Co., Westerly, R. I
Egg-O Scratch Feed. : 5
Campbell Co., Westerly, R, L
Egg-O Dry Mash. W
Campbell Co., Westerly, R. L
Albert Angell Jrls Growing
Mash. Coles Co., Middletown
Albert Angell Jr's Egg Mash.
Coles Co., Middletown
Albert Angell Jr.’s Chick Starter.
Coles Co., Middletown ...
Conkey's Buttermilk Meat and
Bone Growing Mash. . E.
Conkey Co., Cleveland, Ohio..

(@
Buckingham & Co., Southport,

Protein : § i ’
N x 6.25 Fiber BE Fat
e N ﬁfé' l, S g e =
Retail Dealer o g 3’;&” \ | =
.5 ok &8 | g8
8 | 3% 5
S E 88| = 28 | BB w | &8
sl R B Bl 228 Fe
B < = G & m| 08 | BE | m \ O3
i | "
| |
. t
| Southport: C. Buckingham & Co. | 881 | 878 | 19.00 | 19.00 578 | 800 | 5149 | 6.14 | 5.00
Westerly: C. W. Campbell Co... | 11.35 | I.54 1069 | 10.00 | 258 | 500 | 71.34 \2a59 3.00
Westerly: C. W. Campbell Co... 11.81 | 1.44 | 1038 | 1000 | 260 | 500 | 7102 | 275 | 3.00
" Westerly: C. W. Campbell Co... | 8.62 | 10.77 2006 | 18.00 | 7.10 | 1000 | 4742 | 6.03 | 3.00
( Middletown: Coles Co. ......... 850 | 6.17 | 17.10 | 15.00 | _4.50 6.00 | 5821 | 543 | 5.00
]Middletown: Coles €oi oo vid ‘e...| 848 1012 | 21.13 | 20.00 | 5.04 8.00 | 4928 | 595 | 4.00
New Milford: W. L. Richmond ‘
& Son ....ipeiinees s 6.75 | 12.36 | 16.88 15.00 | 473 5.00 | 54.00 | 528 | 500
New Canaan:  Clapboard Hill 4 il el o :
Harms o oiiacns Sl e 2708 | lgaa | 186 ‘18.00 400 | ~5.00 | 53.27 | 548 | 4.00

44

© NOILVIS ILNEWINIIXH LﬂDIlE)EINNOC)

Ak

//z NIIwvIag *

ERCIAL FEEDS, INSPECTION OF

1925—C ontinued.

Pounds per Hundred
Protein ‘é
N x 6.25 Fiber B Fat
2 50
| Manufacturer and Brand Retail Dealer o g :0" [ =l
L Gk 92 | &8 93
= i e spol g ® 87
v | 85| ¢ | B8 | B | .| &
s ! 7| g Bl BLo 30| d0 E0| Bl &
g Z < | o8 = &8 ) & &8
- PROPRIETARY Mixep FEEDS—
Continued.
Poultry Feed—Continued.
3019 | Conkey's Buttermilk Meat, Grain
(éndlf}on(g: Laying Mash. G. E. | New Canaan: Clapboard Hill ¥
onkey Co., Cleveland, Ohio.. Barmis ' ovles o s wntueste i siialeioe s .18 | 8.1 | 20.25 | 20. :
3021 | Conkey's Buttermilk, Grain and - g : S B S 5«'00
ICS‘onﬁ Sézrting Feed. G. E cdgeficld: Ridgefie .
onkey Co., Cleveland, Ohio.. | Ridgefield: Ridg eld Lumber Co. .2, .82 | 12.60 | 12.00 6
3020 Cogkeg’s Scmtéh Grains. G. E. y GpE " vl b e e T
onkey Co., Cleveland, Ohio .. | Ridgefield: Ridgefield Lumber | 11.6. 1.61 | 11.06 5 2.
2214 | C. A. Blue Seal Mash. C. A.| Co. ........ s ediE i : 5 B 800 ) e
Cowles, Plantsville, Conn. .... | Plantsville: C. A. Cowles ...... 09.60 .24 | 20.13 | 18.00 60| 6.
2213 | C. A. Meato Mash. C. A o 4 4 b SR
Cowles, Plantsville, Conn. .... | Plantsville: C. A. Cowles ...... 0.80 | 7.12 | 24.19 | 20.00 6 .50 | 48
3152 Crﬁs?lgfs gggBMash; Crosby . 405 AR ML
iliing Co., Brattleboro, Vt... | Shelton: Wolf Savitsky ........ 0.02 | 11.45 | 22.6 18.00 48 | 8. .0
3149 C%sllvly’s Sécrat%h Fleed. Crosby ; : ; > e e
iliing Co., Brattleboro, Vt... | Shelton: Wolf Savitsky ool 11.902 | 1.55 | 10.50 | I1.00 .28 .00 | 69.
2046 Kigg %ashwl**‘lzl’)edh Thid Cutler | Willimantic: Willimantic ~Grain ’ : ; e
0., No. Wilbraham, Mass. .. Go s e S 823 | 849 | 2069 | 2000 | 6. 10.00 76 :
2947 | King Scratch Feed. The Cutler | Willimantic: Willimantic Grain . 7 S el
Co., No. Wilbraham, Mass. .. Gor' et e b 1081 | 1.46 | 10.38 | 1000 | 249 6.00 | 71.87 | 299 | 250

SASATIVNY !
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Tapie I. ANALYSES oF CoMMERCIAL FEEDS, INSPECTION OF 1925—Continued.

Pounds per Hundred {5‘;
T S 5 (@)
‘ \ l Protein \ 3 - EA -
‘ ‘ ‘ N x 6.25 Fiber ":' = at
| - : V
| | Ema e e e 2 |
| Retail Deal @ | b=} g g | ‘5
| Manufacturer and Brand etai ealer ‘ I i | e g i .
: ; y Frge= [ -
: | ia | | % : “C’.x:" | ié) 2
| o
* \ + ) ‘ 88 o | 88 ) B laEe
£ (3] b=l - o | - on = =
| < = = < | = < Be 5 s
o «© =1 Ll | | = - et 4(;; > = e
© ‘ [Z] o o (=) | 5 o PR 2 &8
7| = < < ore | B b=} 2
8 e R :

PropRIETARY M1XED FEEDS—
Continued.

At Feed—Cz%gtiéue% is | 4 ia: A ia Flour & Feed \
2201 | Davis Mash Feed. R. G.-Davis | Ansoma: Ansonia klo " £
& Sons, New Have}:;, GCOBn. (D0 « umiimaiins o » Wit 55 3 WHHS ¥ 0.48 | 6.16 | 18.13 | 18.00 | 6.50 | 7.00 | 8375 | 508 | 5
‘ ] Feed. R. G. Davis
s ‘ D(ézmsgrg,atlil}éw eIe‘Iaven, Conn... | New Haven: R. G. Davis & Sons | 10.88 | 1.64 | 10.00 | 10.00 | 226 | 5.00 | 71.91
3007 | Delaware Chick StartingDMas.ht. ! i Alcativianh: ‘Lum
i Fnic. : t on: Sou -
II\DI.CI%(VYaT?. MIHS]IHC’EPOSI [g:zr ZngFeed (Bieh et ST e oo 875 | 879 | 21.88 | 15.00 | 4.48.| 5.00 | 49.65
2952 | Delaware  Intermediate ~ Chick - ' : ‘
; Grains. - Delaware Mills, Inc, | Southington: Southington Lum- |
|
|

< 3310} 200

6.45 | 4.00

NOILVIS ILNINWIgddXH J,DC)LLDEH\FNOD

Deposity No ¥ o i smadee vous ber & Feed: Coy v luivs v 1230 | 1.30| 081 | 1000 | 180 | 5.00 | 7217 | 253 | 200
Del 'Scratch Grains. Dela- | Southington: Southington Lum- :
w3 inzzfgrl\eﬁlls, Inc., Deposit, N. Y. ber & Feedy Col i, vemmnis s s 11.85 1.35 | 10.25 | 1000 | 268 | 500 | 71.19 | 268 2.50
‘ D Lavying Mash. Devon Coal ’
= goﬁe %vol.y,LgDeg:m, Co‘n‘;. ..... Devon: Devon Coal & Ice Co... | 8.51 8.23 | 2100 | 1800 4.88 | 7.00 522/8 5.10 | 5.00

2837 | Eastern States Scraich Grcg'ns
Eastern States Farmers’ Ex- 5 : y ) =
c}flasnegx;,x,l Sp?ii;ﬁeld, Mass. ... | Seymour: John Swan .......... 10.60/, 1.69 | 11.06 | 10.00 283 | 450 | 7072 | 3.10 | 3.00

2857 | Egg  Mash. Eastern SStates 4 ‘

! Exchange, ring- i
i fi?liimiz;s. Xcang ..... pg Putnam: Calvin Poore ........ 875 | 772 | 2238 | 2000 | 6.35 | 7.00 | 49:77 | 503 | 350

//z N1ra1ing

Taple I. AnALySEs oF CoMMERCIAL FEEDS, INSPECTION OF 1925—Continued.

"Pounds per Hundred
Protein ’ :‘3
Nx6.25 | Fiber ,:,': Fat®
N el b - MR °
Manufacturer and Brand " Retail Dealer 5 }‘ & \ E ;é o
. | o~ ~ o -
3 (BB 3 | 83 H | 5 | 4E
5 Al e
i & < Ol w1 od Tme e 8t
PROPRIETARY M1xED FEEDS—
Continqed.
. >
Poultry Feed—Continued. 4
2818 | Elmore Sémtcg Feed. Elmore | Thompsonville: Geo. S. Phelps & : : ?
Milling Co., Oneonta, N. Y. .. CoSmr sl o 11.79 | 1.33 | 10.13 | 10.00 | 2.6 00 | 71.35 | 2. 50
2253 | Eshelmaw's Laying Mash. Joh i Bt B 5 &
W. Eshelman & Son, Lancas- ; &
tep Bt Tl e N Torromgton:: D, 1. Talcotti.i . 0.46 | 6.74 | 22.19 | 20.00 I6 .00 60 | 6.8 .00
2244 | Eshelman’s Scratch Feed. John ; § : & e A0
W. Eshelman & Son, Lancas- ]
ter  Penne o s vitan e Tarrington: D. L. Talcott...... 12.00 | I1.40 | 10.19 | 10.00 | 2.78 .00 | 70. 2, .00
2819 | Imperial Scratch Feed. John W. b L il
Eshelman & Son, Lancaster,
Penn. Losidie Ry Manchester: W. A. Strant ..... I1.50 | I.30 | 0.04 | 0.00 | 253 | 4.00 | 71.03 | 2.1 .00
3197 | Imperial Scratch Feed. John W, % : 2 4 .
%shelman & Son, Lancaster, | Hartford: N. Y. Feed & Grain
Al e iy M R de e s e D (G e R B LT 1278 | 0.97 | 09.69 .00 | 270 | 4.00 1.01 | 28 .00
3123 | Flory's Superior Egg Mash. 2 4 g : Bp
glory Milling Co., Bangor, | Bloomfield: Bloomfield Farmers’ . ey S
enn lalahaieimal o e s Behdppe: - Nate s o 898 | 6.41 | 10.50 | 20.00 .03 | 8.00 | 51.6 : .50
3066 | Golden Egg Laying Mash. Flory Z s o e Rl &
1 Milling Co., Bangor, Penn. .. | Bridgeport: Connecticut Feed Co. | 8.13 6.95 | 18.50 | 1800 | 0.54 | 10.00 | 51.68 | 520 | 400




— inued.
Anaryses oF CoMMERCIAL FEEDs, INSPECTION OF 1025 Conti

. SN e ST = e e
Tasre L. Sl G OIS i e Heapel 5
s ot A Pounds per- Hundred 0
! | ot ad per s ‘ ]
“ Protei : S
1\ Nr:g 512“5 ~‘ Fi%ni : 7: g % g Flat . §
| 3 e ST g ‘ O o
‘ i .‘: ‘ ~§ | 2 g @ Z
Manufacturer and Brand ‘ Retail Dealer ’ -9-2,‘.: | E: | ggo ! gi 5
‘ - 0 - - o
a 3 g-gﬁlg “s““” B
g kS = 2 S 4 \ 3 | g% =8 = =8 S
; E: i < = \ 58 | = | © g | =S £ | OF 7
;) g Wl [
\ ProprIETARY Mi1XED FEEDS— | \ :
} Continued. ’ i “ §
Poultry Feed—Continued. * ‘ 5
Feed. Flory . 2
3155 G%{?ﬁnggéoscﬁﬁgor ePenn (s Thomo%vt%@ él Levﬁ & Farmers 116 | 192 | 1056 | 1000 | 308 | 500 G | B | :
' tch Feed. Flory | Bloomfie oomfie ’ | z
3 Suﬁr]ﬁ}l}ng%ga %anxgor e bes, REREE raminiiTent 11.73 | 1.46 | 10.I13 | 10.00 | 2.50 5.,OO 71.53 | 265 | 3.00 g
. W. Forbes,
[ ‘ Lag;r;tg Hl\fsgg COAnn """""" Egst Hoven: A. W. Forbes ...:. 875 | 888 | 25.00 | 2000 | 4.04 | .00 4660 | 583 | 500 3
' : 4. A W. _
ol R.Ff))rzé)gs Sléggﬁc%af/zg, Conn. .. | East Haven: A. W. Forbes ool iag | w6y | o7s | 1000 | 204 | 500 7086 | 330 | 300
in's ick  Feed. i i :
g Gr(mdgs Gf;r?gm Cl‘\%fling Co., | Willimantic: Willimantic Grain 1185 | - xah'| vios | 1avo | 140 | Sop 7088 | 338 | 250 g
Jamestown NN s s 0B, it ot vhind 2w o x Sz . | :
3195 | Grandin's Babylk Chlt)ckHSézrter ’ | g
ith Buttermi ran- 2 : sl A ! -
: 1 fivltn Milling Co., Jamestown, Wg(l)zmantzc: Willimantic Gra%r'x ous | 443 | 1475 | 1200 | 313 | s00 bas8 | 24 ! 5
TR R A e | - 2 ’
L Mash with : o : i : ‘ e
, 2853 Gr%;frimzk aw%g H. Grandin | Willimantic: Willimantic Grain 808 | 11.63 | 2075 | 2000 R ’ s | { 7 NS

. Milling Co., Jamestown, N. Y. ColEnr o

TABI;‘E I. Anarvses or CoMMERCIAL FEEps, INSPECTION OF 1925—Continued.

Pounds per Hundred

|
=

'r

\ -
: x 6. 9 g
| ‘ ‘ ! 1l\i’ro’?eizn5 ‘ Fiber ! & = E Fat
| | NN s S ———| &% L
; f Manufacturer and Brand Retail Dealer ol i ‘ o § ‘ e g 3
3 ELE R e
£ B T | 38| = | @t B o | o2
5 | B O 2 8 aE R
& | | AR NN i
ProprRIETARY" ‘Mixep FEEps— ; |
Continued. J
1 b
Poultry Feed—Contmued » | 2
2852 | Grandin’s Screened Scratch Feed. ‘ =
D, H. Grandin Milling Co . )
e Jamestown, (N, Y. L 0 R Merrow: 1. F. Wilcox ......... I1.73 | 1.55| 1044 | 10.00 | 273 | 500 | 70.11 | 344 | 250 &
3097 | Red Comb Egg Mash with *Dried 2
Buttermilk. Hales & Hunter | New Britain: Stanley-Svea Grain
Lo, Chicaga, T swweroasion 0 o mm s e 8.33 | 1210 | 21.88 | 2000 | 4.27 | 7.00 48.00 | 4.43 | 4.50
3102 | Red Comb Growing Mash. Hales’ g
& Hunter Co., Chicago, IlL Highwood: T. C. Hadden & Co. | 8.25 5.86.| 17.38 | 18.00.| 500 | 500 | 58.63 | 488 4.00
3575 | Hudson’s Laymg Mash. L. W.
Hudson, Windsor ............ Windsor: L. W. Hudson ....... 0.78 | 1087 | 10.10 | 10.79 | 6.30 | 6.05 | 48.11 575 | 5.62
3576 | Hudson's 50-50 Scratch. I W.
Hudsen, Windsor ....... ... Windsor: L. W. Hudson ....... I1.I5 | 1.60 | 11.00 | 11.38 | 275 | 348 | 70.37 313 (' 335
3010 Ingersolls Special Egg Mash.
Z. C. Ingersoll, Stratford, .
Gima . Sl el R R Stratford: Z. C. Ingersoll ...... 7.75 | 10.99 | 17.00 | 1831 | 848 | 844 | 4942 | 6.36| 645
3333 | Ingersoll's Special Egg Mash. / :
Z. C. Ingersoll, Stratford, : e s . £
(e bl bl SR Stratford: Z. C. Ingersoll ...... 873 | 10.50 | 17.88 | 1831 | 8.16 | 8.44 | 4865 | 6.08 6.45
3167 | Larro Egg Mash. Larrowe Mill- : ' e
ing Co., Detroit, Mich. ....... Bristol: DT, MIAor oo ouisisaiis 8.35 | 12.02 | 2075 | 10.00 | 5.49 | 8.00 | 47.93 5.46 | 5.00




LS

Taste I. Anaryses oF CoMMERCIAL FEEDS, INSPECTION OF 1925—Continued.

Station No.

|

”*

3164

3002

Manufacturer and Brand

ProprieTARY Mixep FEEDS—
Continued.

Poultry Feed—Continued.
Larro Scratch Grains. Larrowe
Milling Co., Detroit, Mich. ...
Nabob Scratch Feed. Francis H.
Leggett Co., Stamford, Conn..

3005 | Premier Growing Mash. Frincis

H. Leggett Co., Stamford,
it e el RV S e

3337 | Premier Growing Mash. Francis

Leggett Co., Stamford,
T i o A s e ARSI e

3006 | Premier Laying Mash. Francis

H. Leggett Co., Stamford,
el o Lk et e B S,

3003 | Premier Scratch Feed. Francis

3570

H. ZLeggett Co. ‘Stamford,
Conn.

Homestead Dry Mash. The C. W.
Lines Co., New Britain ......

3569 | Homestead Scratch Feed. The

Pounds per Hundred

Protein I QA
N x 6.25 Fiber | ,;.3 Fat
Vv R e T
; \ gL ‘
Retail Deal e v =
etail Dealer -3”_‘.: 'd‘% E go \‘ T;%
L ge | g, % 7
8 9w | 88| ¢ | 58| 2| ¢ | E4
Bl v B Senl Qi e lige: - B8
= < 2 | 08 | A o8 | A AR R
Bristol: D, J. Minot ........... | 1256 | 1.57 | 10.56 | 1000 | 2.60 | -4.00 | 6080 291 | 2.50
Stamford: Francis H. Leggett
(O s b AR i SR e 30| 1.67| 1050 | 000 | 3.15| 4.00| 70.04 | 3.34| 3.00
Stamford: Francis H. Leggett ;
G0 s i s SR N L ey 870 | 865 | 18.04 | 1500 | 5.42 | 4.50 | 5245 584 | 450
Stamford: Francis H. Leggett Co. il :
G602l o s 033 | 872 | 19044 15.00 553 | 450 | 5123 | 575| 450
Stamford: Francis H. Leggett ) e
N e s LR 8.50°| 11.43 | 23.38 | 2000 | 5.10 8.50 | 46.11 | 548 | 4.00
Stamford: Francis H. Leggett Sl : -
Colo i inal e 10.46 | 1.64 | 1088 | 900 | 3.13| 4.00 | 70.93 2.06 | 3.00
New Britain: The C. W. Lines Y :
O Ll i ey ....| 038 | 841 | 21.00 | 18.00 5.80 | 7.00 | 40.43 5.08 | 4.00
New Britain: The C. W. Lines
O R A B e 1225 | 842 | 1019 | 900 | 253 | 500 62.3% | 4.23 | 2.50

C. W. Lines Co., New Britain

TSR R

Tasre I. AnALyses oF CoMMERCIAL FEEps, INsPECTION oF Ig925—Continued.

Pounds per Hundred

1 Protein g
! | N x 6.25 Fiber }_,;’; | Fat
o Manufacturer and Brand ‘ Retail Dealer o g :U‘ ! :‘
g | <8 <8 | &8 S
8* S o il o
g o w32 3 o a2
n 2 < = 58 & 38 =2 = 58
PROPRIETAI'!Y Mixep FrEDS—
Continrued.
; Poultry Feed—Continued.
2258 | Red Star Egg Mash. E.Manches- |
ter & Sons, Winsted ......... Winsted: E. Manchester & Sons | 8.30 | 11.02 | 10.56 | 18. ¢
3078 | Red Star Buttermilk * Growing ; o B e e it o
%ash. E. Manchester & Sons, ' ‘ : '
AW iRsted ALt L e Winsted: E. Manchester & Sons g2, 616 | 16, 20.00 ! :
3079 | Armour’s Cak-Cak Laying Mash. s . i _ e el el R o
Mapl-Flake Mills, Inc., Chi-
caon, [l sner st s s New Milford: Geo. E.-Ackley Co. - .78 | 21.88 | 20.00
3044 IroFc%ulzis 1\l/[’oultry Maslz‘ Mapl- £ LAy ; i
ake Mills, Inc., Chicago, Ill. | Danbury: C. S. Barnum & Son. ; .89 | 16.88 2
3045 Iroqluois fcmtchmg Grains. Mapl- . ) el m sl S
Flake Mills, Inc., Chicago, Il | Danbury: C. S. Barnum & Son. | 12.2 1.48 .1
2776 | Bull Brand Laying Mash with e D aE A 0E M e
1\041'{18(1 Buttermilk.  Maritime
illing Co., Buffalo, N. Y. ... | New Milford: Geo.E. Ackley Co.| 8. 11.36 | 19. .
2775 | Red E {\Lgixt Scratch Feed. Mari- 1 . - . Affnl e | S5 hom | ) (Pl
time Milling Co., Buffalo. N. Y. | New Milford: Geo. E. Ackley Co. | 10.80 | 1. ; ;
3520 | Red Wing Scratch Feed. Meech 4 : T e e 7;.85 Hm
& Stoddard, Inc, Middletown | Hamden: Ira W. Beers ........ 0.20.| 1.60 | 11.00 | 10.00 | 248 | 5.00 ‘73;02 270 | 3.00

og¥

NOILVIS INIWISAdXd INDILOIANNOD
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Taste I. ANALYsEs oF CoMMERCIAL FEEDS, INSPECTION OF 1025—Continued.
e = e ____,-———__________J_——————-——“

e T |

S \

Pounds per Hundred

zo¥

| | i o [ TR T T e
| \ _ Protein : | 8
[ | N x 6.2 Fiber | 2sEaEy Fat
| 5 - O
! 1 ‘ : | T B £ 2 -
i ‘ i = oo | T
| Manufacturer and Brand | Retail Dealer ‘ | & S | sg ‘ A
- | | S '155 | & g | | oS
z | ¢ | o ‘ o | wh | 2
a | £q 22| 5a | B
| P ‘ £y
g | 5 3. B4 3| B8 fR )\ 3| B
a l s 5 : Se E | 82 | ig 5 | g%
i3
= | B, = % | O2 £ | 68 | B2 | = | O3
LS e e Y & | ‘
. ProprRIETARY MIXED FEEDS— |
‘ Continued. |

Poultry Feed—Continued.
3580 | Red Wing Special Buttermilk i
' Chick Starter. Meech & Stod- | Middletown: Meech & Stoddard, \
dard, Inc., Middletown ....... TG st = gk, o L Sl I 11.05 | 7.55 | 10.75 | 13.00 | 4.85 | "5.00 40.85°| 6.05 | 4.00

3528 Red Wing Special Buttermilk
Growing Feed. Meech & Stod- : ‘
.~ dard, Inc., Middletown ...... East Hartford: Meech Grain Co. 6.88 | 17.34 | 2013 | 17.00 | 518 | 8.00 | 44.84 5.63 | 5.50
3571 | Red Wing Special Buttermilk ; :
. Laying Mash. Meech & Stod- : | ‘ ] ;
| dard, Inc, Middletown ....... East Hartford: Meech Grain Co. | 10.55 | 7.04 | 19.00 17.00 | 650 | 8.00| 51.23 5.68 | 5.50

3577 | Red Wing Special Chick Feed.
| Meech & Stoddard, Inc, Mid- | Middletown: Meech & Stoddard, o
dletown, Conm.’ ova ommmsvenas DRIt D emnthls's s i s 1215 | 1.53 | 10.44 | 1000 | I1.75 i 5.00

27791 Red. Wing Special Dry Mash.

Meech & Stoddard, Inc., Mid- \ ;
dletown) Conn. . as vhans s East Hartford: Meech Grain Co. 888 | .41 1831 | 1700 | 628 | 7.00

NOILVIS INFWINHIXT IADILOANNOD

70.65°'| 3.48 | 3.00

u
wu
o
Llz NIrgTIng

‘ 53.82 | 5.30 |
3578‘ Red Wing Special Intermediate | | |
| Chick Feed. Meech & Stoddard| Middletown : Meech & Stoddard, | ‘ \
* Inc., Middletown ............ ihifon cris R 1415 | 1.60  10.19 | 10.00 » 2.85 l 5.00 | 67.53 | 3.68 | 3.00
|

2250 ‘, No. 1 Scratch Feed. Miner-Hil-| . 2
| lard Milling Co., Wilkes-Barre, 3 L=
Torrington: F. W. Wadhams .. 1208 | 155 1050

‘ &
- 800 | 284 } 4.00 | 69.65 | 3.38 \ 2.00
! |

\
1

TapLe I. AwnALvyses oF CoMMERCIAL FEEDs, INspECTION oF 1025—Continued.
“ Pounds per Hundred
| Protein 9 ‘
N x 6.25 Fiber el Fat
S Manufacturer and Brand Retail Dealer e 7 ”77:"7[ e ’
g B n g ]
| s |z | g ¢ g5 H| ¢ |
2| 3 MR TR G o TR
| e Fa L g = &8 g | &2 | BE | & | &8
} PropriETARY Mi1xep FEEDS— o) )
: ‘ Continued.
\ Po)ultry Eeeds'—Coytinued. 5
3524 ! Moow's Special A Scratch Feed. z
gio. T\? S1}400n & Co., Bl@ragham- T}Iwmaston: Cunningham & Wal- g
1 y AN, @ s e s e e s 0 ea s T e e At S L ’ <
3037 G- Magh.” Moran-Paiton Co, B e U 900 | 159 | 1031 | 1000 | 333 500 | 7182 305 200 9
| ew Haven, Conn. ..... A N : 7 : .’ .
e T e ew Haven: Moran-Patton Co.. | 9.10 | 7.83 | 20.88.| 1800 | 6.65 | 7.00 | 5000 | 545 4.00
?/[aéh.CFred C. Morse, Guil- ; e A
OE g GO i S e o Gui . ) |
o Olg/{ S e wilford: Fred C. Morse ...... 058 | 7.43 | 2050 | 1800 | 590 | 8.00 | 5084 | 57% | 4.00
orse, Guilford, Conn. ...... Gui 5 [ > '
2850 Olﬁl Mill Seratch Fend. Fred il wilford: Fred C. Morse ...... 041 | ~8.31T | ‘2n.31 | 1800 | 6.05| 800 | 4807 | 505 | 4.00
. - Torse, Gullfqrd, Cor}n; ...... Guilford: Fred C. Morse ...... 11.18 1 | ‘ .
75 mesee.S.cratchmg Grains. Mys- G meadie e 20 L i g
tic M%\l}ln%& Feed Co., Ro«ch—i i ; ‘ .
egber, N, Moo sa il | Plainwille: : |
3176 | Domino Crate Fattcner with Bui- e 11.38 | 1.53 | 1069 | 1000 | 275 | 3.00 7097 | 268 | 250
ﬁrmilk. é\lo‘wak Milling Corp., f | } :
ammond, Tid s e . | Waterville: "W ot | ’
oo D%%O Decvelopmg g Nowaki aterville: "Wooster. Feed Store| 8.33 | 2.61 | 1575 | 14.00 | 5.3 | 7.00 | 61.55 | 663 | 4.50 =y
illing Corp., Hammond, Ind. Manchester: 1. P. C 1 f . -
e | .. Gampbell ... 1078 | ~1.82 “ 10.25 | 10.00 & 2.12 ‘ 5.00 ‘ 7220 |33 | 300




tation No.

3172

3171
3168
3029
3180

3124

3176
2883
2884

TABLE

Manufacturer and Brand

PROPRIETARY MIXED FEEDS—
Continued.

Poultry Feeds—Continued.
Domino Laying Mash with But-
termilk. Nowak Milling Corp.,
Hammond, Ind.
Domino Pigeon
Milling Corp.,
Domino Scratch

Feed.
Hammond, Ind.
Feed. Nowak
Milling Corp., Hammond, Ind.
Fidelity Scratch Feed. Nowak
Milling Corp., Hammond, Ind.
Marathon Chick Feed. Nowak
Milling Corp., Hammond, Ind.
Marathon Laying Mash with
Buttermilk. Nowak Milling
Corp., Hammond, Tad -0 .-
Marathon Scratch Feed. Nowak
Milling Corp., Hammond, Ind.

Osborn Mash. S. V. Osborn
Estate, Branford, Conn. ......
Osborn Seratch. S. V. Osborn

Estate, Branford, Conn. .....

1. AnaLYSES OF COMMERCIAL FEEDS,

Retail Dealer

Waterville: Wooster Feed Store G707
Waterville: Wooster Feed Store 11.42 |  1.68
Waterville: W ooster Feed Store | 12.35 1.67
Higganum: Felix A. Petrofsky | 11.25 1.48
Waterville: Wooster Feed Store 11418 1.58
Manchester: 1. P. Campbell .... '8.88 | 7.23
Waterville: Wooster Feed Store 12.45 | 1.53 |
Branford: S. V. Osborn Estate.. | 9.53 | 321
Branford: S. V. Osborn Estate.. | 11.33 \ 1.87

Water

Ash

l
|

INsPECTION OF 1925—C ontinued.

Pounds per Hundred

Protein \ :
N x 6.25 ‘ Fiber
T
= =
D | B8
=R} ==
|88l & | oF
10.31 | 18.00 4.58 | 7.00
12.63 | 1000 | 278 | 5.00
11.31 | 10.00 | 2.53 |  5:00
10.56 | 10.00 | 279 | 5.00
10.50 | 11.00 | 1.60 | 5.00
\21.63 2000 | 6.55 | 0.00
1006 \ 10.00 | 283 | 5.00
15.75 | 1200 | 6.33| 800
10.50 I0.00) 2.95 | 5.00

S Vieteg bl e ST

ANALYSFK OF OM MERCIA F ED. INs TION OF 1925—Continued
T'aBLe 1.
I5 S C CIAL EEDS, PEC F 1025 1Y

extract
2

(starch, gum, etc

Nitrogen-free

|

53.55
69.14
68.99
71.06
71.64

50.10

67.94
61.25

69.50

Fat
=i o
Rt
g | 82
500 | 350
2.35| 300
3.15 | 3.00
2.86 | 3.00
3.50 | 2.00
561 | 4.50
5.19 | 3.00
3.93 | 3.00
3.85 | 2.00

H
|

Pounds per Hundred

Manufacturer I%;r)?%ﬂzns L gf\
s and Brand Retail Dealer o e =
. 25 <5 | BE .5
PropriETARY Mixep FeEEps— ‘ - . .
Continued.
2275 Bé;%@gf;éﬁc_kcggggw%ark
o Bﬂlnng’ Booste(;f-.’ B%E?éo,g.l}gl._ Canaa@.. Ives & Pierce ......... 10.83 | 1.75 | 11.13 | 10.00 88
¥ Gré%w é:ﬁi?f-i?%rﬁg | Ber Hoipord: Meech Grain Col 15000 5.0 | 1550 12:00 ;:58 z:z 2?7 '2.;4 o
2274 Ingr}v)%(ﬁg?ge C’C(;hwée ﬁFeled . Park Canaan: Ives & Pierce ......... 9.05 | 889 | 15.13 | 1400 | 4.55 | 8.00 e
2226 /Lal%v iylr rgug Py Ji;asz,o’ grg& Canaan: Ives & Pierce ......... 11.23 | 1.51 | 10.25 | 1000 | 2 : s
2265 Leézgi?liﬁié%?gg;?a&Yi’a.tfl:: Waterbury: Spencer Grain Co... | 0.90 | 0.16 | 18.75 | 18.00 6:‘:2 Iz: S
2960 Piéﬁingﬁﬁfi‘f;) E.a{lf aézo, fl’\l;llz[r.& Torrington: F. W. Wadhams .. | 0.33 | 11.32 | 21.88 | 21.00 | 580 I0.00 5;.34 e
e ‘38’3 5&{’@‘;3 gi)””‘]gﬁf'ﬁi"i-&ﬁ?k %ggigfly fﬁsgiac%ﬁ%lieléz %oéé& 1093 | 1.82 | 13.50 | 10.00 | 2.48 5.00 :)8:1 ZZZ o
2215 B itk Pl e O 12,15 | 1.40 | 107 ‘ : : o
2216 P.%e;%igggzn-g e e erson—’ Derby: Peterson-Hendee Co. ... | 10.43 6.93 15.62 I:(: :.:0 - 49 i
0., Derby, Conn. .... | Derby: Peterson-Hendee Co, .. o 2.82 7.00 | 5841 | 448 | 4.00
: : . 500 | 70.26 | 288 | 2.00

Yot

NOILVLIS INIWINIIXH ILOADILDANNOD |
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TasLe L.

ANALYSES OF CoMMERCIAL FEEDS, INSPECTION OF 1925—

Continued.

1 | Pounds per Hundred 4
| R . o anenCaEs
‘ | : =
2 l‘ lgl‘:?%elz“s Fiber g ’j; Fat
. R s e e
Manufacturer and Brand | Retail Dealer \ | o | b 35 g | ?:2 %
S : | } \ | g | g | e l e
f | ST gk e LBl e | 8 e
: £l e | B Ec)| E B gE| B |5 ¢
ki \ | B oo l\ = 52 £ L ba | A g | 0 il
149} s C:
| EERYE R o :
] PropriETARY MIXED FEEDS— \ 3 \ ‘ B
1 Continued. il \ l e
\ Poultry Feed‘j—-iontlt;‘nuetli{. A | E
; } ] s ran ¢ ;
U l Pll%tl‘;zt lé?jél%ew aﬁaven, Conn.. | New Haven: Frank S. Platt Co. 6.88 | 13.60 | 21.81 | 2000 | 6.06 | 7.00 | 4442 | 7:23 | 5.50 g
. 3025 | Platco Perfectionﬁr%n Mlii'rture. ‘ 2
ggir;k S Plaﬁ LO’ ewave n ’| New Haven: Frank S. Platt Co. | 11.01 | 1.59 | 10.75 | 10.50 | 270 |. 4.50 | 69.80 | 3.25 3‘510 § :
s Pi Mixture. FrankS. , g 2 ‘ e =3
L Pl%ﬁ;itpéie.:) %evﬁrxlzllgven, Conn.. | New Hawven: Frank S, Platt Co.| 11.48 1.84 | 13.00 | 13.00 | 3.65 | 5.00 65.25 | 478 | 4.50 e
3039 | Pratt’'s Supreme Pigelgn dFéed . : °
i ., Pratt’s Food Co., : . . .
Z]:E’}Ki}{agqugia, PR, o s o siie New Britain: S. P. Strople ....| 11.07 1.64 | 13.56 | 10.00 248 | 500 | 6857 | 268 250
3037 | Pratt’s Victory Lagi?_ig dﬂl/]f'h‘ : ‘ 2
: S ia,
ggﬁ. FOOdCO’ ..... : aep New Britain: S. P. Strople ....| 880 | 6.04 | 18.44 18.00 | 6.68 | 900 | 53.57 | 548 | 4.00 g
3040 | Pratt’'s Victory Laggé Sgg.tlch 3 | E
: . Pratt’s Food Co., Phila- ‘ . : =
{i?zleghia, ‘;emi. ............... New Britain: S. P. Strople .... 10.85 1.44 | 10.38 | 10.00 | 233 | 500 | 72.25 | 275 2.50 2
2 Ege-Em-On Laying Mash. H.C.| : ; . 5
i bPuffer, Springfield, Mass. .... Suffield: Spencer Bros. ........ 0.33 | 8.80 | 21.50 | 20.00 6.50 | 0.00 | 40.13 | 474 | 4 §
2792 | Egg-Em-On_ Scratch Grains,
Iﬁass?. Pu ffer Sp ‘,,g 1d’ ........ 11.63 0.63 | 10.00 | 2.34 | 5.00 | 72.02 208 | 1.50
Tasie I. AwnArvses oF CoMmMERciAL Feeps, INspECTION oF 1925—Continued.
\’ l‘ Pounds per Hundred
‘ - - 2 s
| ’ 1 Protein ) ,‘ S
[ | ‘ N x 6.25 ‘i Fiber ‘ g’;‘ | Fat
| = =R M - o i e I &
7 ‘ Manufacturer and Brand Retail Dealer ; ‘ o f g j :u» ‘ s
5 2oy R
3 V | ks - L &
) N @ g < %7
;| kg F e B b A b
i 2 | B ] 4| & | 68| & | 88| BEE | £ | &8
: ‘ ‘ :
ProprierarY Mixep FEEps— ' ’ ‘
Continued. | ‘ ‘
’ Poultry Feeds—Conttinued. \‘ | ; ;
2893 | Ful-O-Pep Egg Mash. Quaker ‘ ‘ ;
Qats Co., Chicago, Il #u.. .. Hamden: Ira W. Beers ........ 7.73 | 12.08 | 20.81 | 20.00 | 6. 8 6 [ :
2876 | Schumacher’s Scratch Grains, No : 95 004085 } 558 | 400 g
Grit. Iﬁ)uaker Oats Co., Chi- | Thompsonville: Geo. S. Phelps & | 2
cagox Tl - inne i s s €O, ~2immive s soune s 16 Nt s 11.40 | 1.65 | 10. 10.00 : . 13| 2
3088 | Purina Baby Chick Chow Feed. ? 5 %4 29011 3:50 | 7013 ‘ 208 | 200
Ralston  Purina Mills, St. |
T e st e New Haven: Moran-Patton Co.. | 10.80 | 1. 11.06 | 10.00 : A | ‘
2874 | Purina Chicken Chowder Feed. 57 ‘ 1,90 |00 Fade ‘ el 2'400
Ralston Purina Mills, St. | ‘ :’
atlis Moy wiiniiil 2 P Torrington: F. W, Wadhams .. | 8.68 e I 19.00 | 6. |
3093 | Purina Chicken Fat Chow Feed. ! 47 | i 07| Fo 5 ‘ 480 | 400
: Ralston Purina Mills, St. ‘ 5
R RS e Middletown: H. G. Wadhams .. | 844 | 480 1600 | 15. . 2 ‘
3087 | Purina Chicken Fatena Feed. s I8 J 1580 Sen | 450 62.14 3 489 | 460
Ralston Purina Mills, St. ‘ |
S oms Mool e e New Haven:, Moran-Patton Co.. | 8.30 ; 14. 3 ; ‘
2888 | Purina Chick Startena Feed. 8 e | 100 Fas | 00p- 0256 ‘ 505 | 460 EN
TRalston  Purina  Mills, St. | | e
Lotis, Mool Lo o oL g i, ©. | Derby: Peterson-Hendee Co. ...| 853 | 7.00 ’ 19.44 | 17.00 ] 6.15 | 7.50 | 52.47 ‘ 6.41 | 4.00



Station No.

2878

3326

3001

Tasie L

Manufacturer and Brand

ProPRIETARY MIXED Freps—
Continued.

Poultry Feeds—Continued.
Purina Hen Chow Feed. Ralston
Purina Mills, St. Louis, Mo...
Purina Intermediate Hen Chow
Feed. Ralston Purina Mills,
St. Louis, MO, vvcorernesees
Purina  Pigeon Chow Feed.
Ralston Purina Mills, St
Touis, Mo . s coaonestnneanns
Winner Scratch Feed. Ralston
Purina Co., St Louis, Mo. ..
Diamond Scratch Feed. Rockville
Grain & Coal Co,, Rockville,
Contt:: s,
Adyance Egg Mash. Rosenbaum
Bros., Chicago, TIL. .....
77 Scratch Feed, No Grit,
baum Bros., Chicago, Tie o=
Vitality Chick- Starter. Rosen-
baum Bros., Chicago, Tl

Rosen-

Anaryses oF CoMMERCIAL FEEDS,

|
|
l

|

| Rockville: Rockville Grain & Coal

" Co.

|

1 New Haven: Moran-Patton Co.-

\‘ Stamford: W. L. Crabb

% Middletown: H. G. Wadhams ..
\

SR R e
Stafford Springs: Dennis Grain
Malll . el e
Stafford Springs: Dennis Grain
Ml e e

“New Britain: S. P. Strople

‘\ Ro(gkville: Rockville Grain & Coal

INSPECTION OF 1925—C0ntimwd.

Pounds per Hundred

) Protein
N x 6.25
ol
| |28
, | B%
e Lo
| S o
gl A Bl ©F
1210 | 1.52 | 10.50 | 1000
i
11.64 | 1.30 | 10.13 | 10.00
11.83 || 205 ‘1475 | 1200
11.43 1.42 | 10.38 | 10.00
I1.85 |1 E.5T 10.60 | 10.00
858 | 11.13 | 18.75 18.00
11.23 1.72 | 10.69 | 10.00
o070 | 6.21 17.06 | 15.00

|

|

Found

2.64

5.00

Tar
ABLE I. ANaLvsEs oF ComMerciaL FEeps, INSPECTION oF 1925—Continued

Fiber

\
\
|

|
|

|

Guaranteed, :
not more than |

\

4.00

4.00

5.00

4.00
8.00
5.‘00

6.00

extract
etc.)

Nitrogen-free
(starch, gum,

Found

Guaranteed,
not less than

2.50

2.%0

2.00

*3.00
4.00

2.00

NOILVIS LNIANWIYEIXH INDIIDINNOD

|
[ ‘ Pounds per Hundred
|
: ‘ l Protein g
! \ \ N x 6.25 Fiber e Fat
o Manufacturer and Brand Retail Dealer \ l l | ‘ 55
z ¥ \ ; ‘ | | =8 2 e | o2
: it | | 38 che ‘ 3
: i : - gui e i
1 =8 = i = i
ARl mn bl 1@;\ £ 68 | BE ;2\32
. ProPrRIETARY M1XED FEEDS— : ‘
Continued. \
Poultry Feeds—Cénfi‘nued’
2231 | Vitality Egg Mash without But-
gg_milk. IHRosenbaum “Bros., :
Ghicago, Tl .o o0 oo e | Hamden: 1
ot | irat Reg Mash with Buiter- e ra W Beers L L : 0.28 | 12.13 | 22.69 | 20.00 | 7.05 | 10.00 | 41.54 ‘731 | 3.00
g;zglﬁ. Illliosenbaum Bros., Chi- Stg/{fdrd Springs: Dennis Grain : .
cago, T .............c...... ill
o N Sl N i e e 0.03 | 0.5 | 20.63 | 20.00 | §
| : . . .58 | 8.00 | 48.66 | 6
£ Rosenbaum Bros., Chicago, Ill. | N itai | e
Ros I 5 , 11l | New Britain: S. P. Strople ..
2909 V%Zﬁg g:g:mnéhgl/[ash. Ill}osen« Stﬂfurd Springs: Denh?se Grain T Do Rl e R
bau: S., icago, Ill. .... THE o ’ .
s Vﬁ;zhty e e MEE o e e 028 | &8p2 | 16,44 | 15.00 | 5.53 [ 6.00 | 5228 | 575. 500
i um Bros., Chicago, IlI. ..... Hamden: Ira W. Beers . 228 |
CEnaalall ona hidles ] R e i : 1.57 | 10.38 | 10.00 | 2.60 | 5.00 | 70.19 |* 2.08
(S:chwartz Co., New London ' : g
O svividsnwvnnitnsinsaes wnts | NewL : ’
A el ) ew London: Paty Schwartz Co.| 846 | 6.30 | 15.00 | 20.00 | 8.50 | 10.00 | 55.00 | 5
; échwartz Co., New London A | B
onn ; ' ‘
< e e New L :
¥ Sﬁ-ﬂ{lore Eed B_uttermilk ew London: Paty Schwartz Co. | 11.30 | 1.50 | 10.00 | 10.00 | 2.88 | 5.00 2126 - 3.06 1.50
C:ss.e Seymo‘ué Grain & Coal | Seymour: Seymour Grain & Coal ] ’ k |
weSeymout, Conti. .ol @o el - 032 | 0.55 | 21.69 | 18 v 4
; 1 18.00 | 440 | 8.00 | 40.54 | 5.50 | 4.50

ool

//z NIZZTING

SASATVNY
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Tasie I. Anaryses oF CoMMERCIAL Freps, INSPECTION oF 1925—Continued.

-~
‘ 4 Pounds per Hundred f,
3 [0}
‘ : ‘ ‘J Protein | ’ | B J
| : 8 ~
{ \ Nx6zs |  Fiber | £ | Fat
: : : - 8%
Manufacturer and Brand Retail Dealer - | o ’ g | e ‘ g
. % | g o ~g bt | >
5 | | ok A R 2
| © P ‘ QY | g | ol
g | 52 88 B o
S { 88 o i8g | ¥ | 38
g | = =] = SEE | g -
© | o = < Pl = o
2 =58 ° \ == el ‘ o =R
& [CK] = G 22 | m G

Water
Ash
Found

ProprIETARY M1xep Freps— : | |
Continued. ’ | |

2892 | “See-More Egg” Scratch Feed.
Seymour Grain & Coal Co., | Seymonr: Seymour Grain & Coal

Poultry Feeds—Continued. J |
| T
sontetsdE SRR o SR s A O R 10.04 | 1.44 | 0.8I | 10.00 J 2.08 | 6.00 | 71.88 | 295 ’ 3.00

2220 | Nelson Mixed Chicken Feed.
Shelton Feed Co., Shelton,

. NOILVLIS INIWINIIXH LADILOANNOD

@enfi 1Nt o 1ol o e S e Shelton: Shelton Feed Co./ ..... 11.83 | 265 | 10.31 | 10.00 i 283 | 500 | 69.64 l 2.7 1.50
2219 | Nelson Laying Mash. Shelton ‘ J '
Feed Co., Shelton, Conn...... | Shelton: Shelton Feed Co. ..... 0.93 | 878 | 18.06 | 16.00 | 543 | 8.00 ‘.52.65 | 505 | 4.00

2805 | “Mill Streams” Fortune Hunter
Scratch Grains. Winchell Smith | Farmington:  Winchell Smith, ‘

Inc., Farmington, Conn. ..... LR ar oSt Wi i 11.88 | 1. 10.50 | 10.00 .18 .00 | 60. 40| 2509
2789 | “Mill Streams” Lightwin Laying e 2 . . ) 3 S
Mash. Winchell Smith, Inc., : &
Harmington, Conn: v.v.on. . ... Farmington:  Winchell Smith, i ‘ e
2238 | Wirthmore  Buttermilk  Mash | INC. w.oveeiinessonennsnn. . 0.30 | 10.19 | 20.38 | 16.00 | 578 | 7.00 l 49.10 | 525 | 300 2
Feed with Fish and Meat : N
Scraps. St. Albans Grain Co., ot

St Adbans, Vi .5 L s Hamdeing Tra W Beers s 952 | 882 | 2081 | 2000 | 549 | 7.00 l 4977 | 550 | 4.00

TasLe I. ANaLYSES oF COMMERCIAL FEEDS, INSPECTION OF 1925—Continued.

| ik Pounds per Hundred

| Protein §
| > N x 6.25 Fiber i Fat
‘ : ' GLGED ‘ B
; Manufacturer and Brand | Retail Dealer 5 L a Sg 5
% a 53 | =8 | HE | og
: Bl i e LB
2 g T8 | ag e we e
: 20 &8 8y Borae il
b B < = &2 & | 8B | B | & | 58
ProprieTary Mi1xeEp FEEDS—
Continied.
o b
. Poultry Feeds—Continued. E
2802 | Wirthmore Growing Feed with E
Dried Buttermilk and Beef ]
Scraps. St. Albans Grain Co., g
St AIDANS, Vs e s liilu, .- - | New Milford: Geo. T. Soule ... | 9.53 | 844 | 17.06 | 1500 | 525 | 4.50 | 5407 | 565 | 4.50
2235 | Wirthmore Intermediate Chick :
Feed. St. Albans Grain Co., <l
StAlbans, VE 250 cr i Seymour: Seymour Grain & Coal :
2239 | Wirthmore Scratch Feed. St. Coaii it il oo I (e SR . |1078 | 1.36 | 1044 | 10,00 | 239 | 3.50 | 72.49 | 2.54 | 3.00
Albans Grain Co., St, Albans,
Wi Smaaras fre to e 13 ey ng West Cheshire: G. W. Thorpe .. |11.78 | 1.54 | 1060 | 10.00 | 2.97 | 5.00 | 70.20 2.73 | 3.00
2287 | Onondaga Scratch Grains. Syra- d : 2
cuse Milling Co., Syracuse,
Ry hre L s s Norfolk: Aug. P. Curtis ....... 12.00 | 1.57 | 10.44 | 10.00 | 2.50 | 5.00 | 60.84 | 275 | 3.00
2098 | Syragold Chick Feed. Syracuse
Milling Co., Syracuse, N. Y... | Southport: C.Buckingham & Co. | 11.30 177 | 11.25 | 10.00 | 1.33°| 5.00 | 70.35 | 4.00 | 2.50
2999 | Syragold Chick Starter. Syracuse c
Milling Co., Syracuse, N. Y... | Southport: C.Buckingham & Co. | 10.00 6.57 | 16.81 | 18.00 | 2.01 | 4.00 | 6026 | 4.35 | 3.30 =
3334 | Syragold Chick Starter. Syracuse =
‘Milling Co., Syracuse, N, Y... | Southport: C.Buckingham & Co. 10.75 | 7.15 | 17.00 | 18.00 | 1.83 | 4.00 | 50.64 | 3.63 | 3.50

A3



Tasie I. AnaLyses oF CoMmMEerciAL FEEDs, INSPECTION OF 1925—Continued.

Pounds per Hundred

R B e S N Tl o e R e P :

. Protein ‘g
N x 6.25 Fiber E8S Fat
J : 59 =
g Manufacturer and Brand Retail Dealer a § 8 g =
5 <3 <8 | &8 <
7 8% gy |og g
: 5 chal s e Rl e
E CE o e B it Las lncl e
& = < = G = Od Zi~ = Oe
ProprieTARY MiXeD FEEDS—
Continued.
Poultry Feeds—Continued.
2280 | Syragold- Egg Mash. Syracuse i
Milling Co., Syracuse, N. Y... | Torrington: F. U. Wadhams ... | 909 | 7.54 | 20.31 | 18.00 | 5.90 8.00 | 51.32 | 584 | 3.00
2281 | Syragold Growing Mash.: Syra-
cuse Milling Co., Syracuse, : \‘ ; .
Rl b T e e L Torrington: F. U. Wadhams ... | 083 | 479 16.56 | 16.00 | 3.44 | 7.00 | 6064 | 474 | 400
2271 | Syragold Scratch Grains. Syra- ; : : : ;
cuse Milling Co., Syracuse, : .
e Wi e e e Torrington: F. L. Wadhams ... |11.20 | 1.38 1063 | 1000 | 263 | 500 | 71.36 | 280 | 3.00
2078 | Derby Scratch Feed. Tioga Mill : ; . : ;
& Elevator Co., Waverly, N. Y. | Hawleyville: W. A. Honan ....|1148 | 157 | 088 | 900 | 3.55| 4.50 7072 2.80.| 2.04
2804 | Egatine. Tioga Mill & Elevator i
Coi, Waverly, N. Y. ......... North Haven: Wm. L. Thorpe.. | 888 | 0.00 | 25.81 | 23.00 | 4.47 6.00 | 47.31 | 447 | 250
2928 | Tioga Laying Food. Tioga Mill ! :
& Elevator Co., Waverly, N. Y. | Howleyville: W. A. Honan ....| 033 | 744 | 2031 | 17.00 | 4.8 6.00 | 51.86 | 5.88.| 250
2283 | Rex Scratch Feed. United Flour i ‘
: & Feed Co., Inc., Albany, N. Y. | Winsted: Chas. R. Hawley ....|1L70 | I.5I | 10.13 | 1000 | 240 | 5.00 71.36| 290 | 3.00
2282 | United Laying Mash (Storrs 3 3 :
Formula). United Flour & ) : :
Feed Co., Inc., Albany, N. Y.. | Winsted: Chas. R. Hawley ....| 957 | 875 | 20.50 | 20,00 | 532 | 7.00 | 5041 5.45 | 4.00
Taste I. Anxarvses oF CoMMERCIAL FEEDS, INSPECTION OF 1925—Continued.
|
1 Pounds per Hundred
| =
[ Protein g
e ; . Nx6,23 Fiber 83 Fat
=
Manufacturer and Brand : Retail Dealer = o °i ST S
S L8 o S E =
= o ¥8 | &8 95
& 4:‘:3: se f',_:; 2 b
5 | S0 B EEl ma BR jen |8 | 88
@ : ) S 58 g | 8z | £8 g | ge
| ] (SR} 7 oo z~ = o]
PrOPRIETARY MixED FEEDS—
Continued.
Poultry Feeds—Continued.
2808 | United Scratch Feed. United =
TI;IO%}' & Feed Co., Albany, | Thompsonville: Geo. S. Phelps &
IN e R s e e G0 190 e e e s o
2284 | Waldorf Milk Grains. United 2 11,40 | 146 | 10,31 | 1000 | 275 | 400 | 7095 | 3.I3 | 3.00
%‘]ot{; & Feed Co., Albany,
: Y e Winsted.: R, ;
2801 | Eventually Gold Medal Vitamin s Chie Hawley il GaE B a0 | 21,88 | 2000 783 I.O'Oo 51.13 | 465 | 3.50
ggg 1\Zl/;[_ash. V}{asl}\t/}grn—Crosby New Milford: W. L. Richmond &
Co., Minneapolis, Minn. ...... SO e s e L C
L0 mie 7 Grouvi; ek Yanie n 823 | 766 | 2119 | 2000 | 6.95 | 8.50 | 50.56 | 541 | 550
: Gyaﬁn C& Products Co., Nor-| Norwich: Yantic Grain & Prod- :
wichmiConniiedemlim a0t = saiets Co. ilinee e ; : ¢
2913 | Big ¥ Laying Mask, Yantic b B et 8.15 | 7.45 | 2013 | 17.00 | 676 | 6.00 | SL.II | 6.40 | 4.00
,Gg‘a}iln C& Products Co., Nor- : :
WACH OIS A, e e Wills s i
2971 | Uncas  Scratch Feed.  Yantic Ulimpate - Beston Bl Coe |80 [ Rallceia | aBe i G048 7000 Bt Loty o
G}—aﬂn C& Products Co., Nor-| Norwich: Yantic Grain & Prod-
wich, ‘Conn caie., U e Sets Ge, e Sl 11.00 | 1.62 | 10.19 | I1.00 | 3.03 | .5.00 | 70.83 | 3.33 | 3.00

zly
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__Continued.
TaBLE I. ANALYSES OF CoMMERCIAL FEEDS, InspecTiON OF 1025—C

»
BT R I f’ounds per Hundred Y IEA :
{ s = 2 "' 3 (e AN = S ‘
; e Fiber \ B Fat
I} 1 e, ’_’4—_‘7 ol ‘ 333 ‘ “ 8
| 1 Deal ‘ “ & | | 'E e g" \ i aé g:
| t. : ealer | .g ‘ ‘ g 8 § ’A‘
| Manufacturer and Brand Retai | | ?)'E | ‘ § : l 2 b‘: § : .
g | \ R 2g \ £ 5 Ly 2
7| : i & | "é ‘ e & g o' g £ 5
o | | % | = | 2 Sw 3 2 g b \ ek 5 \ (.5’3 g g
i | | = \ CEI R | :
; I i .
5 | | i L R i
E T w G e LR K 1 1 \ 5
: | ‘ ‘ \ g
| PropriETARY MIXED FEEDS— ’ | E
¥ Continued. 1 | \ e z
. i : ‘ \ : m
| Poultry Feeds—Continued. ; | | | \ | Z
“ Beef Scrap, etc. | | \ | :
‘ Brand Beef Scrap. ‘ | i
. 2831 | Beach Star 4l 6y S o >
| Beach Soap Co. T Mystic: J. L. Manning & Co. .. \ 555 | 373 | 38.00 | 35 50 B 2
NIHES, -5 o nsiotio nios s siasi ne s 32 ‘ | O
g . . t._ z
Collis Process Pure Dried Bu
g termilk. Collis Products Co.,;

| €l Towa Hamden: Tra W. Beers ........ \I 10.45 | 10.56 | 30.50 | 30.00
inton, Towa .......co0ee---
Cooked Meat ‘Scmp._l'Co»mEOEat
ﬁf&dgﬁn&cﬁf izer WO\ Guilford: F. H. Rolf ....ovvee 6.38

leat Scrap for Poultry. Conn.
. %?a.t Refld{:ring & Fertilizer

41.79 l\ 6.70 500
3190

1.96 | 12.03 | 10.00

\

21.82 | 57.81 | 50.00

|
4 2.19 | 11.38 ) 10.00
& New Haven, Conn Waterbury: Spencer Grain Co. . \ 5.60 | 30.52 | 50.31 40.00 |
orp., New . Tt \ .
S, .
st | Red BSQZ?SS Pﬁéiﬁergcrgx- New Canaan: Clapboard  Hill e | aRRd e LBl
gi)':rﬁegl;n Springfield, Mass. .... | FAPINS  cvvoboronnessmomaonsns :

Llz NILETIOE

1 Fairmont’s Better Pure Flake S e 46'45 s \ e
et Buttrgmilg- T Creame | planiein: Gk Cowledl i o W
ery Co., m 5 CD.: wevesion el

/

TapLe I. ANALYses oF CoMmMERCIAL FEEps, INspECcTiON OoF 1925—Continued.

2 \
| { Pounds per Hundred
‘ o

| S S e

Manufacturer and Brand

Retail Dealer

ot

Station No.

Water

Ash

Found
Guaranteed,

not less than
Found
Guaranteed,
not more than
Nitrogen-free extract
(starch, gum, etc.)
Found

Guaranteed,
not less than

. ) \ \ {
: - . i .
Proprierary Mixep FEEDS— “
Continued.

. Poultry Feeds—Continued:

j Beef Scrap, etc—Continued.
2948 | Frisbie’s Bone Meal 20-25%
Protein (For Cattle & Poultry).
L. T. Frisbie Co., New Haven, . '
CONNL i s o aps ons s 20w asie New Haven: L. T. Frisbie Co...
2256 | Frisbie’s Bone and Meat Meal
%5—451?;/P1§tein. L. T. Frisbie g y
. 0., New Haven, Conn. ...... Winsted: Chas. R. Hawley ..... 340 ; 29. RO s I 6.07 | 14.64 | 8.
3142 | Frisbie’'s Bone and Meat Meal ¥ - s s She sk
35-45% Protein. L. T. Frisbie
Co., New Haven, Conn, -...... New Haven: L..T. Frisbie Co...
3329 | Frisbic’s Bone and Meat Meal
35-45% Protein. L. T. Frisbie
Co., New Haven, Conn. .....,
2246 | Frisbie’s Poultry Feed 45-55%
1 Protein. L. T. Frisbie Co.,,
New Haven, Conn. ...........
3137 | Frisbie’'s Pultry Feed 45-55%
Protein. L. T. Frisbie Co.,

New Hlaven o Confi. s disi... | Hawleywille: W. A. Honan ....
1

SHSATVNY

4.90 [ 64.31 | 26.31 | 20.00 1.83 | 265 | 5.00

3.25 | 42.96 33.56 3500 | .... 6.67 | 13.56 | 8.00

New Haven: L. T. Frisbie Co..."| 5.13 | 35.17 | 3860 | 35.00 | .... | .... 8.906 | 12.05 | 8.00

Torrington: D, L. Talcott

...... 4.78 | 37.80 | 39.06 | 45.00

7.43 | 10.93 | 8.00

SLy

4.55 ! 36.41 | 40.63 .‘ 45.00 7.53 | 10.88 | 8.00




Station No.

Manufacturer and Brand

J
5
l
|

Retail Dealer

3327
2g43
3141
3328

2032
3196

PROPRIETARY Mixep FEEDS—
Continued.

Poultry Feeds—Continued,

Beef Scrap, etc.—Continued.
Frisbie’s Poultry Feed 45-55%
Protein, L. T. Frishie Co.,
New Haven, Conn. ..........
Frisbie’s Poultrv Feed 55-65%
Protein. L. T. Frisbie Co.,
New Haven, Conn. ..........
Frisbie’s Poultry Feed 55-65%
Protein. L. T. Frisbie Co.,
New Haven, Conn, .........,
Frisbie’s Poultrv Feed 5565%
Protein. L, T. Frisbie GO,
New Haven, Conn, ..........
=
Frisbie Co., New Haven Conn.
H.J. Selected Meat Scrap. Henry
James & Son, Worcester,
Massoin o oive o0 e Sl

New Haven: L. T. Frishie Co...
Litchfield: Wadhams Co. ......

New Haven: L. T. Frishie Co...

New Haven: L. T. Frisbie Co...
New Haven: L. T. Frisbie Co...

Abington: O. A, Weeks

Tasie I ANALYSES OF COMMERCIAL FEEDS, INSPECTION OF 1925—«Com‘mued

Pounds per Hundred

Water

5.10
8.20
4.75

6.55
3.83

6.23

Ash

2778

24.61

25.58‘

21.36

63.21

" 31.58

i

Protein \ { ° J
Nx6.25 | Fiber g’; Fat

5 ke
= 5| 8d | :
o ge HB oS
B g0 | 2% B
glopdl. & e
3 Se 8 | 2 | HE g | 8=
R od | B 88 | EE | e | 88
qodpliico a0 e 3.90 | 13.78 | 8.00
53.94 | 55.00 1.57 | 11.68 | 8.00
53.56 | 55.00 3.71 | 1240 | 8.00
56.88 | 55.00 3.76 | 1145 | 8.00
24.25 | 20.00 3.61 | 510 5.00
46.88 | 42.00 | 1.18 | 6.00 | 205 | 11.18 | 10.00

/lz N11mTing

9l

NOILVLIS INIWISIIXT LADIILDANNOD

Tapte I. ANALYSES oF CoMMERCIAL FEEDS, INSPECTION OF 1925—Continued.

Pounds per Hundred

I Protein ;
N x 6.25 Fiber |
Manufacturer and Brand Retail Dealer E "<:c
S ' ot fpit
i 8 £e
g B Sl at el B0
8 g & 2 S 3 55
‘0 = < & Ga = S
PropriETARY ,MIXED FEEDS—
Continued.
Poultry Feeds—Continued.
Beef Scrap, etc—Confinued.’
2851 | Cooked Meat and Bone Scrap.
A. G. Markham, Springfield, g
NMinsse= BRE e et Tl S Merrow: 1. F. Wilcox ......... 7.17 | 29.86 | 50.31 | 45.00
3185 | Marsh’s Pure Ground Straps for 3
Poultry. Geo. E. Marsh Co., : ! -
Lynng Mass, 0o ras s inhn . Mystic: Mystic Grain Co, ...... 6.35 | 3327 | 41.00 | 40.00
3076 | Blue Seal Meat Scraps. New
England By-Products Co., o
Lawrence, Mass. ............ Plantsville: C. A. Cowles ...... 5.88 | 30.03 | 50.56 | 50.00 | 1.45 | 3.00
3074 | White Seal Meat Scraps. New
England  By-Products . Co,,
e Lawrence, Mass. .....c..ciee, Derby: Peterson-Hendee Co, ...| 527 | 44.03 | 36.75 | 40.00 | 1.34 | 4.00
3521 | Norton’s Meat and Bone Poultry = z
Food. Norton Tallow Co., | Watertown: Watertown Codp.
Sometyille, Mass. .. .o.iviivovs s Aaspeat e 4.15 | 35.80 | 40.63 | 45.00
3163" | Raul’s Meato. E. Rauh & Sons, !
: Indianapolis, Ind, .....00 ... Plantsville: C. A. Cowles ...... T.E3 | 7.14 | 80.50 | 75.00
3533:| Reardow’s Beef Scrap. John
Reardon & Sons Co.,, Cam- 1
bridoe) Mass, ... ciiiian v Westerly: C. W, Campbell Co... | 5.05 | 28.27 | 55.50 | 55.00

Nitrogen-free extract
(starch, gum, etc.)

2.78

7-53

1.81

. 4.07

5.92

2.83

| Found

'9.88
11.85
10.27
7.64

13.50
10.83

8.35 .

Guaranteed,
not less than

8.00 -

8.00
5.00
5.00

8.00

10.00

6.00

! Wire tags, illegal.

SHSATYNV
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MISCELLANEOUS

MiscELLANEOUS.

In Table II are given analyses of samples submitted by individ- :

Here are

uals or taken by the Station agent upon request.

luded also various -materials which have been examined for

mc

Such comments as are

bstances.
d are noted in the tabulated statement.
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TasLe II. ANALYSES oF FEEDING STUFFS SUBMITTED BY INDIVIDUALS,
i | ;i i
] L ‘l : ‘;\ Pounds per Hundred -§°
j } | : 2 3
| | | % g |oF
| | | 3 TR
| Material - Submitted by w 1 od ‘g Remarks 8
s | g 8 | £ -
a } ‘ =l } g_g* 5 Z
] 2 g g 1 I
A | o e B 3
o < @ g = = @ ‘-‘c =
o “ 2 < & ‘ & 22 | ma g
|
| =
1 | CoTTONSEED PRrODUCTS. ; g
1827 | Danish. Cottonseed Feed ...... Middletown: The Coles Co. ..oo | vovn | «o.. | 3504 -
2566 | Danish. Cottonseed Meal ..... The Coles Co. «.ovvvevunennns 15 e - 30450 =
‘ .Rye Propucrts. ] E
2575 | Rye M1ddlmgs Mo pr mad i Waterbury: Scoville Mfg. Co. .. | 11.35 | 4.38 | 1519 | 5.79 60.22 | 3.07 >
2576 | Rye Middlings No. 2 ........... Scoville Mig. Co. «..ovvunnn. 1202 | 375 | 1563 | 3.71 | 61.68 | 3.1I =
wn
PROPRIETARY MIXED Feeps. v;
€]
Dcm'y Rations, etc. : S)
201 | Eshelman’s Red Rose Dairy Feed | Rockville: E. E. Tucker ........ 7.83 | 6.57 | 24.00 | 1043 4587 | 5.60 Guaranty: 24-10-4. ¢ 2
1197 | Red Wing Junior Dairy Ration. | Newington: Thomas Holt ...... coer | 587 | 1044 | 815 %Il%nztéit)ls 1.05% Salt
1198 | Red Wing Junior Dairy Ration, | Thormas Holk it imius osininis veer | 447 | 2063 | 948 | ... | ... ((::hol!;-:ilrilx;s trace  of :
| i ¢ 3 o c
822 | Red Brand Dairy Feed ......... New Britain: Stanley-Svea Grain - - =
| - 2 & CoaliiCo. iar: vimwn vivams 758 | 6.57 | 2563 | 861 | 45.23 6.38 | Guaranty: 24-10-4.5. 5
.~ 1230 | Dairy Rationds L e i Amston: R. F. Porter ......... et 2281 108 | 5.45 =
2984 | Dairy Feed ..................t Middletown: Sidney Edwards ..| 8o1 | 518 | 20.75 8.05 | 54.I11 | 3.90 2
| 1541 | Dairy Ration .........c........ Guilford: Fred C, Morse ...... 1060 | 6.75 | 21.56 | 8.71 47.36 | 5.02 b
- 2669 | Old Mill Dairy Ration ......... Feed € MOIse . iooint aus s 1168 .... 2300 | 878 .... 5.23 P
- 1664 | Dairy Ration No. 1 ..... sk Middletown: Meech & Stoddard, ; 4
s s e e S 674 | .... | 2556 | 802 | .... 6.39
i iz = - 2
Tapre TI. ANALYSES oF FEEDING STUFFs SUBMTTTED BY Inpivipuars—Contin ued
i‘ \ } Pounds per Hundred ;
|
| R
| i e | & |
a o |
- Material | Submitted by P o g 4 “Remarks
Z [ g S 1 £ |
) - "
E g $ e
A o e e e G
A B < & & 22 | A
: L S e S e
PropriETARY MixeD FEEDS— 1
Continued.
Dairy Rations, etc. —Concluded. ;
1665 | Dairy Ration No. 2 ....... #....| Meech & Stoddard, Inc. ...... 725 | ... | 2056 | 789 | .... | 646 ' =
2814 | Basic Dairy Ration ...... Wi New Haven: R. G. Davis & Sons | 8.10 | 525 2350 | 7.35 | 51.32 448( Guaranty: 20-9-5. w4
3548 | Dairy Ration ...........coocvene Gaylordsville: W. D. Conn ..... 713 | 1.45 | 25.13 | 10.25 | 50.19 | 5.85 l &
wn
Horse Feed. o | !
2663 | Horse Feed .........cocivennee Bridgeport: Bridgeport Ice De-| 1523 | .... | 863 | 1083 | .... | 038
; - Hivery “Eom i e e e \
2670 | Old Mill Provender ............ Guilford: Fred C. Morse ...... T30 075 | 500 | ... 7380
; Stock Feed. . ‘
2599 | Grain, Sample No, I ........... Somers: C.S. Beaumont ....... I1.47 | 4.04 | 26.06 | 10.51 | 4242 | 4.60 |
2600 | Grain, Sample No. 2 .....cvcuie €. S. Beaumont s oo vamisive 11.85.| 6.31 | 24.00 | 16.00 | 35.60 | 3.I5 ‘
Poultry Feeds. y
3515 Meat Scrap-No. 1 ... i New Hawen: Conn. Fat Render- ‘
T e Cor s m v e (RS e e T (SR R & (S A
mEr6. Meat Scrap N0, 2 coevisssivnnnis Conn. Fat Rendering Co. ..... 400 & e s llis 206 i g8l T
1xr7 " Meat Scrap No, 3o Conn. Fat Rendering Co. ..... 6.35 i shanal 162,005 %3780 e v e ([ 12035 =
2902 | Bone Meal for Poultry ......... Winsted: A.J. Beckman ....... i e sl o BRI SR =
2903 | Bone Meal for Poultry ........ A Beckinan i i aaen ik ¢ eonol RbeO NGB RN Uhy
3 |
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‘ Pounds per Hundred
‘ e o | ‘5 ! [ a
1 , : 1 = 1 23| B
; ‘ ‘ o 56 | 2
; Material Submitted by i " | wg. B Remarks
) ! Zz. | | &8 &
7 | = "'é &0 ;
-g b} 'OEJ ;- ‘ Eﬂg z
B k] -2 é 2 £g 2
@ = < 9 £ B Ey
ProprieTARY Mixep Freps— -
Concluded. i !
. ]
: : \
Poultry Feeds—Concluded. r : , E ‘
3055 | Edible Steamed Bone Meal .... | Norwich: Yantic Grain & Prod- : A e
BCES C0L T dpcmile i s s st s s SRR TR i R L o)
1762 | Beef Scrap No. I vovvvvvvnnn... Middletown: Sidney A. Edwards| .... | .... | 3950 | .... | .... | .... | Contains 14.68% Phos-
: ¢ : phoric Acid (P20s).
15763 | Beef SeraptNo: 2: s biviie: Sidney. A. Edwards .......... i | vt ABBE T i s e e | G ONERINS. 12 2300 KRt
: phoric Acid (P20s).
3304 | Beef SCran: .eossusmsssst pmens Gilead: Joseph A. Barrasso ....| 6.28 | 2685 | 5388 | .... | .... | 939 h
2597 | Ingersoll Special Egg Mash .. | Stratford: Z. C. Ingetsoll ...... I1.51 | 1031 | 18.31 | .8.44 | 44.98 | 6.45
2158 | Scratch Feed ...vwuneis gimmmacs New Britain: C. W. Lines Co. .. | 10.54 | 1.39 | 1000 | 229 | 7288 | 200 - .
26671 Berateh Weed. s ccamas vs v samnay Guilford: Fred C. Morse +:..:. TA00 ) [FLesh | 88 sl | 28 i
2668 | Old Mill Mash Feed ........... Fred CoMorsees ot i LT[ s oot (E22 2B Gl 5.80
2508 | Boultry Mash .........:c.oopn. | Rockuille:  Rockyille. Grain & | : ol [
Coal Co= v Cihd e 0.82 | 17.58 | 23.06 | 8.68 | 36.01 | 4.85 Ash contains charcoal.
2664 | Poultry Mash No. 1 ............ Guilford: Fred H. Rolf ....... TOA3 e | 16885 AA6 | - o 08 |
2665 | Poultry Mash No. 2 ¢....dveie. . BredolwRolt o0, - Lot o 1048 | ~o. | ZLsl 5e0°| iio | 403 \
2666 | Poultry Mash No.3 oooiiuiins. Fred H:Rolf~. . .. ... . s TTO5 || onaljEmboel  spstls = 3.10 |
2740 | Purina Hen Chowder ......... Little River:y Walnut Crest Poul- 3 : |
3 tEvlarme ot o e 865 |0 | 2t2E (00856 1 L o 468 i

| ! - ©
, o #5 2 \
_Material Submitted by * | %o od | il Remarks
S i Z ST
a 2 N
g | | 5 B g
i | s | g | 8| 2 | #% | 43
@ ‘ = < & \ & A RORE R
i MISCELLANEQUS. iy
2194 | Alfalfa Leaf Meal, Sample A .. | Unionville: F. D. Lawton & Son | .... | .... | 2144 15.88
2195 | Alfalfa Leaf Meal, Sample B .. F. D. Lawton & Son ......... e S 2838 RO I el S ¥ ? ! »
1202 | Beet Pulp ..iiiwmaiiaommmemases Bridgeport: Mitchell Dairy Co.. | 74.88 1.19 | 420 | 3.55| I5.97 | 0.12 Soake.d in skim milk.
1352 | Dried Buttermilk .............. Guilford: Fred H: Rolf .o..... 751 | 82771 3432 | .... | 4215 | 7.25| Protein N x6.38.
3072 | Feed” ou:onvwnmmen s nammnniss s sio Torrington: Ralph H. Alcott .. | .... | .... | 2460 | .... | oo | oooe
1201 | Ground Screenings ......seesos Southport: Daniel H, Morgan.. | 865 | 503 | 14.50 | 11.85 | 50.32 | 0.05
2596 | Hemp Seed ........ocoiiinnnnn New Haven: Frank S. Platt Co.| 10.00 | 546 | 21.75 = 8.34 2483 | 20.62
1203, | Misted Teed oo ..o mmmen ot Ll Hartford: H. O. Daniels ....... 863 | 530 | 2213 | 0.50 | 49.41 | 5.03
¥424. | Corng BUHNE an i s v v s mmsiaie o v Teowims Dept. of Plant Breeding ........ 00 | e i | ety e mies e
1425 | Corn, Dent .....covvniinininnes | Dept. of Plant Breeding ........ o i T e BN S
1483 | Corn, shelled corn ............. Dept. of Plant Breeding ........ 5.50 | 2.58 | 13.88 | 3.09 | 35.36 | 10.68
3359 | ‘Corti, Dent :vssvumenisis wwomon Dept. of Plant Breeding ........ Bia | . f s | eads Joasase b ke
3360 | Corn, Flint .......ccccvivenanns Dept. of Plant Breeding ........| 665 | ... | oo | oeen | oeen | oann
3419 | Red Wheat i duacs concwni s Willimantic: Reuben Fishbein .. | .. oo | cooo | sine | conel] wove | wve. | Wheat 87%;  Oaifsii
: : 0.80%; Barley 270%;
Weed 030%; Corn,
: : trace.
3607 | Mash. o swame s v tusis bmmesiee Long Ridge: Louis Draghi ..... cone | wmme | eie | erws | weie | wesi | Consisted” chishy et
: corn, oats and mid-
-| dlings. No  cockle
found. Feeding devel-
: oped no unfavorable
< : symptoms in animals
= fed. s




Tapre II. ANALYSES OF FEEDING STUFFS SUBMITTED BY InpIvipuALsS—Continued.

1 \ : Pounds per Hundred \

\,
|
| |
|
|
|
e

gt

e ‘

)
|

)

extract

Remarks
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Station No.

Protein (N x 6.25)
Nitrogen-free
(starch, gum, etc.
Ether extract (crude
fat)

Fiber

Water
Ash

e

MiscELLANEOUS—Continued.

i isted of cracked
Scratch Feed ....ovivneneivnens E.Granby: B. A. Krick ........ Consis

corn, barley, wheat,
oats, weed seeds. Slight
musty odor. Feeding
tests developed no un-
favorable symptoms 11
animals fed.

2017

2'507 Unknown Salt. (Found in pas- | Hariford: gor_nmilssioner on Do- S e lxéogsgium
B ture) s s e estic Animals ............ ‘ e
2399 Mg;?) o % e e e ler;:mt Village:  Birchwood | nitrate

Ol uieiodiesid No alkaloids or min-
2400 | Beef Scrap Farm Co., Inc. ..... CEER e Nosll

: White rats and chicks
, | fed with both .mash
: and scrap for period of
three days developed
no unfavorable symp-

toms.

NOILVLIS INIWIdFdIXH LODILOANNOD

2167 | Mixed Grain }
' 2168 | Mash

- i ool vooi | .i..| Feeds clean and whole-

----------- «vo.o | West Cheshire: Renio SWIEE ok o[ vl 5s s o et ‘ | Fesdyclear Sud el

indication of  salt.

Feeding tests developed

. : " | no unfavorable symp-
! toms in animals fed.
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=
5
=
=)
—
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TasLe II. ANALYSES oF FEEDING STUFFs SuBMITTED BY INbDIvIDUALS—Concluded.

“ : Pounds per Hundred

(crude

Material Submitted by

Remarks

Station No.

= | 5

Protein (N x 6.25)
Nitrogen-free extract
(starch, gum, etc.)

Water
Ash
Fiber

Ether extract

fat)

S0 ‘ |

MisceLLANEOUS—C oncluded.

84760 Calf Meal . .iinns e wsvvenes | So. Norwalk: Sam’l Roodner ..

No poisons indicated
by chemical tests or by

1410 | (1) Portion of cow’s stomach; feeding trials.

(2) Stomach contents, (3) *mixed :
feed; (4) cottonseed meal ..... Hartford: Commissioner on Do-
mestic Animals :

SHASATVNYV

.

Nitrate indicated in
the inflamed stomach
tissue. Arsenic, mer-
cury, lead, barium, cop-
per, phosphorus and
cyanide not detected.
Alkaloids not found.
No evidence of poison
except the possible
Bosaut Stock Salt o e e Fockfall: D-Howard Birdsey. /|0 5 o[l s Bl fie 5 %gfeig;gfoglt;:ffsbut
e ] magnesium  sulphate

[ 2 (Epsom salt). i
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Tonics, CONDITIONERS, REMEDIES, ETC,

3352. Mineral Mixture for use in feeds. Sample submitted
by Mulberry Shell Co. Composed of salt, sulphur, charcoal, shell
and gravel. = Salt, sulphur and charcoal did not correspond to the
formula used in mixing, due, probably, to the difficulty in mix-

ing such materials and the tendency to stratify upon handling -

afterwards.

3353. Coot Shell Clam, screened. Submitted by the company
named above. Consisted of approximately 66 per cent of shell
and 29 per cent of sand, gravel, etc.

3354. Coot Shell Clam, unscreened. Submitted by the com-
pany named above. Consisted of approximately 76 per cent of
shell and 18 per cent of sand, gravel, etc. ‘

3160. Zip Stock Conditioner. Zip Products Co., Tiffin, Ohio.
Sample submitted by John Robb, Middletown. Ingredients
claimed to be present are sulphur, quassia, copperas, ‘Glauber’s
salt, fenugreek, sodium chloride, palmo meal and charcoal. A
substance resembling palm nut meal was present and all of the
other materials claimed were identified.

915. Bowmaw's Abortion Remedy. FErick Bowman Remedy
Co., Inc., Owatonna, Minn. This remedy was called to our atten-
tion by a dairyman whose herd was infected with contagious
abortion by reason of which he had sustained serious losses in
the past few years. While not too sanguine of the efficacy of any
advertised “specific,” preliminary trials appeared to have produced
favorable results and a substantial supply of the remedy was pro-
cured at a considerable cost. The disease was not eliminated from
his herd, however, and at the time of submitting the sample the
purchaser was in doubt as to the value of the treatment.

Examination of the remedy showed that it consisted of some
ordinary feeding material, probably bran, with about 85 per cent
of brown sugar, and chlorides, calculated as sodium chloride,
equivalent to 0.71 per cent. The analysis further indicated the
presence of some vegetable extractive or other medicament. The
proximate analysis accounted for about 99 per cent of the sample
but active medicaments, if present, were not identified.

So far as we are aware, the only progress which has been made
in controlling this disease is by the method of strict isolation of
infected animals; the efficacy of specifics given by mouth, or
otherwise, has not been demonstrated by adequate acceptable
evidence.

21664. Lictonic. ILambert Lictonic Co., St. Louis, Mo. This
preparation, in the form of a black compressed cake, is said to
contain practically all the drugs, herbs, and mineral substances

which have been recommended from time to time by various’
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authorities as desirable adjuncts to the rations of farm animals.
Reference is made in accompanying literature to official and other
feeding tests which appear to substantiate the claims made for
the product. y : :

We have no first-hand information about this preparation from
the standpoint of actual feeding' experience, but a sample sub-
mitted to us showed on analysis substantially the following
composition :

Moisture 2.50 per cent; .organic matter (loss on ignition less moisture
and free sulphur), 13.83 per cent; nitrogen 0.27 per cent; sodium chloride
0.24 per cent; calcium sulphate 13.10 per cent; calcium carbonate 9.21
per cent; magnesium carbonate 1.07 per cent; iron and aluminum oxides
2.85 per cent; silicon dioxide 271 per cent; undetermined, including phos-
phorus if present, 0.57 per cent; free sulphur 1.92 per cent.
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A Chemical Investigation of Some
Standard Spray Mixtures

R. E. AxnprREw™ and PHILIP GARMAN

Modern spray practices have become complicated procedures.
The necessity of attaining maximum efficiency with a minimum
of labor has led in the case of fruit growing to the use of high
powered outfits which apply spray mixtures at a rapid rate and to
the combination of sprays in order to avoid separate applications.
In the combination of sprays there has been much uncertainty
of results and failure to explain certain phenomena which have
not been well understood, at least from a chemical standpoint.
For instance, we know that the ingredients of a certain spray
formula mixed in a certain order give a definitely colored mixture,
whereas an entirely different order of combination may give a
different appearance. What goes on under these conditions as
regards the ingredients themselves has only been conjectured by
the entomologist, and it is in an attempt to throw some further
light on what happens when various insecticides and fungicides
are put together that the present work was undertaken.

HistoricarL SUMMARY

Probably the earliest studies of spray mixtures from a chemical
standpoint were made by Bradley> and Bradley and Tartar®,
who found that there was a distinct chemical reaction between
lime-sulphur and lead arsenate resulting in the formation of

-soluble arsenic. The latter undesirable condition was found to
 be greatly helped by the addition of lime to the mixture.

Robinson®s, following this clue, described the beneficial action of
lime upon the standard spray mixture and came to the conclusion
that lime prevents the reaction between lime-sulphur and lead
arsenate and does not lower the polysulphide sulphur in the
lime-sulphur to a harmful extent. Ruth'’ made an extensive
mvestigation of spray mixtures from a chemical standpoint, reach-
ing the general conclusion that when these two components are
mixed, a thioarsenate of some kind is formed which holds it
insoluble in lime-sulphur solution, and that thiosulphates and
sulphites are increased, possibly accounting for the improved
fungicidal properties of the mixture. More recently Thatcher
and Streeter?? have investigated the addition of casein, gelatin,

* Until March, 1926, Assistant Chemist in the Analytical Laboratory.
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nicotine and other preparations to the combined lead arsenate,
lime-sulphur sprays, finding that casein-lime and nicotine exert
a beneficial action upon the spray mixture. Still more recently,
with the use of somewhat different methods, Goodwin and
Martin'® reached somewhat different conclusions, stating that
casein and gelatin do not always protect kad arsenate from harm-
ful reactions with lime-sulphur and . in fact give an increased
amount of soluble arsenic, contrary to the conclusions of Thatcher
and Streeter. They found furthermore that lime decreased the
amount of sulphur in solution in the spray mixture, thereby reduc-
ing its fungicidal value, but that lime, if carbonated, exerted little
or no effect upon the mixture.

Prax oF Stupy aAND Meraops EMPLOYED

All of the work thus far described was done with double or
triple combinations of spray materials but the possible effect upon
the composition of the mixture due to the sequence in which the
separate ingredients were added was not considered. The work
herein reported began with a study of the effect of different orders
of mixing upon the composition of a mixture containing four ingre-
dients, but as the work progressed it secemed advisable to extend
its scope to include all possible double and triple combinations

as well.

In preparing the experimental mixtures the conditions obtain-

ing in practical spraying operations were followed as closely as
possible. Thus, the materials used were market products of
standard grades, and the proportions in which they were mixed,
and the method of mixing, are fairly representative of field
practice. It will be seen that the period of agitation was one
hour, which is about the maximum time required to apply a two
hundred gallon tank of spray mixture, using one gun or two rods.
With many outfits much less time than this would be required so
that this agitation period is probably nearer the maximum than
the minimum for the average spray rig.

FORMULA

The complete formula used and its equivalent in actual spraying
practice are as follows:

Experimental Corresponding
Mixture Field Practice
(1) Arsenate of lead (acid) 2.4 grams 4.0 pounds
(2) Nicotine sulphate - 0.6 cc 0.06 pint
(3) Casein-lime 0.55 grams 0.917 pounds
(4) Lime-sulphur ST de 2.6 gallons

(5) Water (distilled), to make 500.0 cc 100.0 gallons

'CHEMICAL INVESTIGATION OF.SPRAY MIXTURES 493

PREPARATION OF EXPERIMENTAL MIXTURES

In mixing the ingredients, whatever the number chosen, the
final volume was brought to 500 cc and the manipulation was
uniformly as follows:

] Place about 485 cc of.water in a 500 cc graduated shaking flask. Add the
ingredients separately, in the amounts indicated by the formula, shaking
by hand for two minutes after each addition. Stopper the ﬂask’securely
place in a shaking machine of the revolving type and agitate the mixturé
for one hour. Remove the flask from the shaking device and allow the
mixture to stand for one hour. Filter on a 9 cm filter paper using a
Buchner funnel with gentle suction, transferring as much of the insoluble
ma.tsrlal as pOIiSlbilﬁei to tl%e filter. Do not rinse the flask or wash the
residue upon the filter. Transfer the yellow fi i

ﬂa}s{k. stopp%r, zilqnd hold for analysis. AR (A)’ il

eturn the filter with the insoluble residue to the original gra

shaking flask and wash into the flask also any of the ifsolublgé rdel;?cgig
which may have adhered to the funnel. Fill the flask to the 500 cc mark
stopper securely, place in the shaking machine and agitate the contentg
for one hour. Remove the flask from the shaking device and allow to
stand f.or one hour, after which filter through a large filter. Do not wash
the residue. Reserve the filtrate, solution (B), for analysis. s

EXAMINATION OF MIXTURES

The various experimeéntal mixtures were examined with refer-
ence to certain physical characteristics and to chemical composi-
tion, thsa latter being confined to determinations of total sulphur
in the lime-sulphur solution (filtrate A), and of total arsenic, as
arsenic pentoxide (As,O;), both in filtrate A and filtrate B.
The results obtained for total sulphur are of interest as an index
to the extent of chemical change which has taken place in the
mixture so far, at least, as the sulphur originally present has been
converted into insoluble forms. Foliage injury, in part, results
from. excessive amounts of soluble arsenic in the lime-sulphur
solution; and it seems not improbable that the insoluble arsenic-
containing residue which is deposited upon foliage in the process
of spraying might become, upon exposure to weather conditions,

- a potential source of further injury. For this reason the water-

soluble arsenic in the insoluble residue was determined.

METHODS OF ANALYSIS

_ The determination of the small amounts of soluble arsenic
involved in preparations made on the scale of these laboratory
mixtures presented some difficulty.. After some preliminary
trials, the method used by Bradley® and by others whereby sulphur
is oxidized by means of hydrogen peroxide and arsenic finally
titrated with dilute iodine solution appeared to be promising. The
results, however, were not satisfactory and the method is objec-
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tionable chiefly for the following reasons: it requires large
quantities of a relatively expensive reagent (hydrogen peroxide) ;
the evaporation of a large volume of liquid is time consuming;
the filtration of the large amount of sediment which forms during
the evaporation, and the necessary washing, introduce potential
errors; and finally, the iodine titration does not give a sharply
defined end point. &

About this time Cox® published a critical review of certain
methods for the determination of small quantities of arsenic,
citing particularly the methods of Bang and Ramberg, his expe-
rience favoring the last named. As pointed out by Cox, neither
method involves any new principle, but, on trial, the Ramberg
method was found to be adaptable to our problem. Briefly, the
procedure consists in oxidizing the sulphur and destroying organic
matter by digestion with nitric and sulphuric acids, removing the
excess of nitric acid by means of ammonium oxalate, distilling
with hydrochloric acid and titrating the arsenic with potassium
bromate solution, using methyl orange (I :5000) as as indicator.

The digestion was conducted in a long-neck Kjeldahl flask made
to fit a condensing tube with a ground glass joint; thus the diges-
tion and distillation were both made without a transfer of mate-
rial. Arsenic-free reagents, tested by means of suitable blanks,
were used throughout. The standard potassium bromate solution
was prepared of such strength that 1 cc was equivalent to 0.0005
gm, of arsenic pentoxide (As,O;).

The procedure in detail as used by us is as follows:

Arsenic in lime-sulphur solution (Solution A). Transfer 100 cc of the
solution to the digestion-distillation flask, add a few glass beads, 50 cc of
concentrated nitric acid and evaporate over a low flame until the volume
is reduced to about 25 cc. Cool, add 25 cc of concentrated sulphuric acid
and heat until fumes of sulphuric acid appear. From a suitable dropping
device add 50 cc of concentrated nitric acid dropwise, meanwhile boiling
the solution very gently. Continue the boiling until sulphuric acid fumes
appear. Cool, add 25 cc of saturated ammonium oxalate solution and again
boil until fumes of sulphuric acid are noticed. Cool, rinse the neck of the
flask with 20 cc of water and then add 2 grams of ferrous sulphate, 50 cc
of concentrated hydrochloric acid and 0.1 gram of potassium bromide.
(If any yellow or brown color appears at this point nitrogen acids are
present and the experiment must be rejected.) Connect the flask with the
condensing tube, adjust a receiving flask containing 150 cc of water, and
allow the condenser to dip about 1 cm. below the surface of the liquid
therein. Distill at such a rate that 20 to 25 cc of distillate are obtained
in about 10 minutes. Heat the distillate to 50° C., add three drops of
methyl orange and titrate at once with standard potassium bromate solu-
tion, adding this reagent very slowly as the end point is approached. The
end point is reached when the red color of the indicator is discharged.
Each cc of potassium bromate used corresponds to 0.0005 gram of As:Os.

Arsenic in Solution B. Transfer 50 cc of the solution to the digestion-
d‘ftﬂlatlon flask, add 50 cc of concentrated nitric acid and evaporate over
200w fzame until the volume is reduced to about 25 cc. Cool, add 25 cc of

ncentrated sulphuric acid and boil until sulphuric acid fumes appear.
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Cool, add 10 cc of concentrated nitric acid and again heat until fumes of
sulphuric acid are noted. Cool, add 25 cc of saturated ammonium oxalate
solution and from this point proceed as directed in the previous paragraph.

Total sulphur in Solution A. Total sulphur was determined substan-
tially according to the official procedure' except that oxidation of sulphur
was effected by means of hydrogen peroxide in alkaline solution as allowed
by a former optional method.*

Transfer 10 cc of solution A to a 250 cc beaker containing 10 cc of a
10 per cent solution of sodium hydroxide, 50 cc of water and 50 cc of
hydrogen peroxide. Cover the beaker with a watch glass and heat for
one hour on a steam bath. Cool, acidify with dilute hydrochloric acid
(1 to 1), and precipitate the sulphur as barium sulphate. Calculate the
percentage of sulphur from the weight of barium sulphate, using the factor
0.1374.

PRELIMINARY EX PERIMENTS

The adaptability of the method for the determination of arsenic
as described ‘may be illustrated hy the following experiments.
Blanks on the reagents, in the amounts used in the method,
showed titerable substances equivalent t6 0.3 cc of standard
potassium bromate and this correction was uniformly made in all
determinations.

————Arsenic, as AsyO

k Present Added Total Recovered

Material gm, gm. gm. gm.
100 cC water--I gm. SuUgar ...... ...... 0.01160  0.01I160  0.01160
Fpicc water 1 gm. SUZAT Tuie | aerass 0.01160 0.01160 0.01160
Lime-sulphur-Lead arsenate ..... 0.00013 0.01160 0.01773 0.01775

0.01160 0.01773 0.01773

INTERPRETATION OF RESULTS

_ In the analytical data herein reported total sulphur is expressed
in terms of grams per 100 cc of the lime-sulphur solution.
Arsenic is expressed in percentages of As,O, based on the amount
of lead arsenate, 2.4 grams, present in the mixture.

In the tables also abbreviations are necessary and the following
are used: L.A. = Lead arsenate; L.S.= Lime-sulphur; N. S. =
Nicotine sulphate; C.L.= Casein-Lime; L.= Lime; Blk. =
Black; G.= Grey; G.B.= Greyish-black. :
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DiscussioN

ErrEcT OF ADDING LIME-SULPHUR TO DIFFERENT INGREDIENTS
SEpARATELY AND CoMBINED (TABLES I TO 3)

It will be scen that addition of lime-sulphur to lead arsenate
brings about a tremendous increase in soluble arsenic,—nearly 136
times the original content of the lead arsenate alone. When
lime-sulphur is added to nicotine sulphate and lead arsenate in
combination there is likewise a great increase,—34 to 140 times,
while in the complete quadruple combination the increase is not
so great, due probably to addition of casein-lime in the mixture.
Tt is thus evident that there is an important reaction between lime-
sulphur and lead arsenate, but that this is not increased by nicotine
sulphate, and is lessened when casein-lime is added.

Arsenic, As:0s, per cent. .
Based on amount of lead arsenate used

»

TasLe 4. Errect or CoMBINING NICOTINE SULPHATE WITH LEAD ARSENATE AND LiMe-
SULPHUR
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ALrReADY IN CoMBINATION AND OF CoMBINING IT wiTH THESE
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TaBLE 9. Errecr oF CoMBINING CaASEIN-LiME witH Leap ARSENATE ANDp LiME-SULPHUR

Arsenic, AsyOs, per cent.
X Based on amount of lead arsenate used
Physical Characteristics A
5 I

zo§

Total Sulphur

fn L.-S.  Water-soluble Total\ In Lime-Sulphur

Exp. - = oa bl N 5 Color of Color of Filteral' solution in sediment soluble solution
4 No. 1 2 3 4 finished mixture sediment solution ) % 0 gm/100 cC =
727 S (e SRR 0.05 0.05 o
Bs LA Cls 0.28 0.28 é
B-6 C.L. L.A, 0.28 0.28 . =
e Lo Si s v Sty .023 q
Bg - I:S. Gl o 916 =
Bsio CL. L..S. Light .905 S
TaBLE 10. Errect oF AppiNGg CaAseiN-LIME To LeAD ARSENATE AND LIME-SULPHUR t;q
ALreaDY IN CoMBINATION AND oF ComBiNING IT witH THESE &
InGrEDIENTS IN OTHER WAYS =
1545 SN (. e 'S ) e s Light G. B. Clear 0.08 5.48 6.46 .90y 2
1L Tl (Pl i D B R o Light G. B. Clear 1.49 B 7.21 .800 g
C-8 LA L S Gl e Light G. B. Turbid 0.35 1.50 1.01 .016 &
Crg° 1.S: L.A. ClL Light G. B. Turbid 0.40 1.03 2.33 .020 =
C-7 NGl 1 S0 =1 Light G. B. Turbid 0.41 258 - 2.99 .15 ;
C-9 GLe LA L.Ss Dark L. G Clear 0.40 2560 2.06 .028 z
Crr - 1.8 CL LA Light G. B. Turbid 0.46 1.01 203 .020 =
Gz Gl L. §- LaA. Light G. B. Turbid 0.45 2,52 2.97 .022 2
4 TaBrE 11. ErreEct oF AppiNG CASEIN-LIME T0 LEAD ARSENATE AND NICOTINE SULPHATE
ArreaDY IN CoMBINATION AND oF CoMBiNING IT witH THESE
InGreEDIENTS IN OTHER WaAYS g
Baze T A N.S: o aies 0.06 0.00 =
B N, S TuA- 5.:a Vi 0.03 0.03 S
C-rg LA, NS, C.L. oo vs sivnie Turbid 0.20 0.48 0.68 H
C36- NS LA Cl. Clear e Turbid 0.23 0.40 0.63 2
Gy LA CL- NS Clear = Turbid 0.30 0.60 0.90 o
Cas. C.1L. LA -N°S. Clear s Turbid 0.31 0.56 0.87 =
C17 - NS C LA Clear e Turbid 0.25 0.04 i Ay
G180 G 1 N S I A, Clear = Clear 0.30 1.20 1.50

TasLe 12. ErrecT oF AppiNGg Casein-LivMe To LiMe-SULPHUR AND NicoTiNE SULPHATE IN
CoMBINATION AND oF COMBINING IT WITH THESE INGREDIENTS
N OtueEr Wavs
; Arsenic, As;Os, per cent.
2 Based on amount of lead arsenate used
: Physical Characteristics - S — Total Sulphur
Order of Mixing - A — In L.-S. Water-soluble Total In Lime-Sulphur
Exp. 7 A — Color of Color of Filtered , solution in sediment soluble solution
No. T 2 3 4 finished mixture sediment solution % % Yo gm/100 cc g 2
. Brres 15°5, "N.S: .933 =
= B8 NS LS .. e 028 =
Loy 1.5 NS CL : Dark 025 a
Czt N.S. LS CL . Dark = = 030 z
C2a - L. 8, CL. N.S > > s s ke .030 =
G2z CL, LS N,S. . .036 Z
Cz3 N.SWCL LS : 034 =
C-21 ~C. 1, NS LS. ; .935 %
TABLE.13. "ErrFect oF AppiNG CASEIN-LIME To LEAD ARSENATE, NICOTINE SULPHATE AND g
LiME-SULPHUR IN COMBINATION AND oF COMBINING IT =
" wiTH THESE INGREDIENTS IN OTHER WaAYVS é’
G A TS NS L = Light Blk. Clear < 374 0.52 2.26 .60. ]
£ LA L5 N8 &1, Light Blk. Turbid 0.71 1.62 233 827 o
I Cle LA T8 =0 § Dark G. B. Clear 0.69 2.60 3.29 .018 g
Gy SLASNS T8 5 Light G0 Clear 1.03 4.20 5.23 800 4
5 LA -N.S. 1.8, CL. Light Blk. Clear 0.81 0.20 1.10 716 =
8 Gl LA -NS 18§ Dark G. B. Clear 0.60 2.65 3.25 .016 =
C-3 Eis: LA NS = Light Blk. Clear 1.28 0.30 1.58 611 'y
B 1.8 LA N&E -CL Light Blk. Clear 0.00 041 131 678 e
B8 Gl GlSE LN NS Dark G. B. Turbid _ 0.50 2.80 3.30 .022 =
Ea LB NS LA ... Light G.B Clear L7y 4.63 6.40 820 g
16 - LS NoS - LA GO, Light Dark Clear -0:65 2.40 3.05 .838 «
2o Col LS NS ST A Dark G. B. Clear 0.50 2.60 3.10 .906
C-5 NESr AESa T A Light G. B. Clear 1.06 4.40 5.46 .884
NS LS A T, Light Bilk. Clear 0.55 231 2.86 .800
2N TE S A Dark G. B. Clear 0.41 2.54 2.05 913 3
C65= N8 A LS.~ -, Light G.B. Clear 1.06 3.78 4.84 873 98
o --N.S LA LS CIL. Light G. B. Turbid 0.29 1.33 1.62 012
14 G Lo NS LA LS Dark G. B. Turbid 0.33 2.77 3.10 .020
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g

ErrecT oF ADDING CASEIN-LIME TO DIFFERENT
INGREDIENTS SEPARATELY AND COMBINED

) (TABLES 9 TO 13)

It will be seen from Table 9 that the addition of casein-lime
increased the soluble arsenic and reduced the sulphur when mixed
with lead arsenate and lime-sulphur, alone. When added to lead
arsenate and lime-sulphur in combination, the amount of soluble
arsenic is greatly reduced and the-sulphur in'solution is increased.

When added to nicotine sulphate and lead arsenate in combina-
tion the soluble arsenic is distinctly increased, but when added
to lime-sulphur and nicotine sulphate the sulphur content of the
solution is not greatly altered. In quadruple mixtures, Table 13,
there seems to be, in general, an increase of sulphur in solution
where casein-lime is used over mixtures where this material is
omitted; and, in general, the soluble arsenic is reduced, but it
may sometimes be increased.

Errect orF REpLACING CASEIN-LIME WITH
Pure Livme (TaBLE 14)

In order to find out whether the casein or lime of the casein-
lime mixture was responsible for the results noted in Tables g to
13, a quantity of pure lime (CaQ), equivalent to the amount used
in the casein-lime, was substituted (D1). This amount was then
doubled (D2). It will be seen that the amount of soluble arsenic
is decreased as much or more by lime alone as by casein-lime
(Exp. No. 2); also that the amount of sulphur in solution is
not greatly reduced by the additional lime.

Errect oF DiFFERENT ORDERS OF MIXING ON
QuaprUuPLE MixTURES (TABLE 15)

It is easily demonstrated that different orders of mixing pro-
duce differently colored mixtures, but to determine if possible the
value of this criterion for judging spray mixtures Table 15 was
prepared. It will be seen that some of the mixtures are dark in
color while others are light. It was noted in the course of the
work that some of the blackness of the resulting spray was due
to the mixture of lime-sulphur and nicotine sulphate as well as
the formation of lead sulphide as noted by others. The actual
color of the sediment does not vary greatly, but there is a con-
siderable variation in the turbidity of the filtrate, certain ones
remaining clear, while others produce a decided murkiness. The
turbid filtrates were tested by chemical means and found to be
due to a very finely divided sulphur and not to lead, calcium or

.

\

Total Sulphur
In Lime-Sulphur
solution
gm/100 cc
890
021
915
-925

~

Total
soluble
%
5.24
1.52
0.52
3.30

on amount of\lead arsenate used
)
Water-soluble
in sediment

%

4.20

121

0.27

2.83

Arsenic, As,Os, per cent.

%
1.03
0.31
0.25
0.47

In L.-S.
solution

/i

Based

r |

Filtered
solution
Clear
Clear
Clear
Clear

Live witas Pure Live, EQUAL 1N AMOUNT AND

Re
Color of
sediment

Physical Characteristics

Color of
finished mixture

DouBLe tHE ORriGINAL CONTENT OF THE CASEIN-LIME

-

g
Tasre 15. Errecr oF DirrereNtT OrpErRs oF MIXING oN QUADRUPLE MIXTURES

A

TaBLe 14. Errecr oF RepraciNG CASEIN-

Order of Mixin

*0.3 gm.
k0.6 gm.
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nicotine. This fact is of some significance in spraying practices
since it has been demonstrated that colloidal sulphurs are impor-
tant fungicides.?® Whether such combinations as these, however,
contain enough colloidal sulphur to affect the efficiency of the
spray has not been determined. ]

It will be noted that combinations showing the lowest arsenic
in solution (Nos. 5 and 12) are both extremely low in soluble
sulphur and that both filtrates are clear. It would probably not be
wise to select merely on the basis of soluble arsenic and sulphur
content alone, although we.know: from the work of Saffro'® that
spray injury may be caused by calcium pelysulphides and to a less
extent by calcium thiosulphate (p.32). An attempt to avoid spray
injury would, therefore, include selection of mixtures low in
sulphur and arsenic in solution, but these would probably be
reduced in fungicidal action since the filtrates are clear and the
total sulphur, supposedly the active forms, is reduced 25% or
more (Nos. 5 and 12). It is important to note that in all cases
the greater part of the soluble arsenic is found in the residue
which emphasizes the necessity of cleaning the spray tank fre-
quently, in order to avoid accumulation of sludge from previous
tanks, and the importance of ample agitation to avoid this
difficulty. ‘

GENERAL CONCLUSIONS

(1) The Bramberg method of determining small amounts of
arsenic has been found adaptable to the determination of
soluble arsenic in spray mixtures.

(2) Lime-sulphur reacts strongly with lead arsenate* giving in-
creased soluble arsenic and decreased sulphur in solution.
It reacts similarly with lead arsenate and nicotine sulphate
in combination and with lead arsenate and casein-lime but
the reaction is not as great in the latter case.

(3) Nicotine sulphate does not react with lead arsenate or with
lime-sulphur so far as indicated by ‘the chemical data; a
color change is noted, the significance.of which is not
explained. When added to lead arsenate and casein-lime
together the soluble arsenic is increased; added to lead
arsenate and lime-sulphur together there is a marked
decrease- in soluble arsenic and also a ‘decrease in the
amount of sulphur in solution. When added to triple
combinations of lead arsenate, casein-lime and lime-sul-
phur, variable results are ngted.

(4) Casein-lime increases the soluble arsenic content of lead
arsenate when mixed with it alone. When mixed with

* Acid lead arsenate is implied wherever lead arsenate is mentioned.

(o

R

W i
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&
L

.4 U
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lime-sulphur alone the amount of sulphur in solution is
somewhat reduced. When added to nicotine sulphate and
lead arsenate the soluble arsenic is distinctly increased, but
when added to lime-sulphur and nicotine sulphate the sul-
phur content of the solution is not greatly altered. In
quadruple mixtures there is, in general, an increase of sul-
phur in solution due to the casein-lime and there is in
general a decrease in soluble arsenic. The latter, however,
may sometimes be increased.

(5) The lime in casein-lime is largely responsible for the decrease
in soluble arsenic where this material is used. ,

(6) Different orders of mixing quadruple mixtures give different
results, but so many factors are inyolved and the varia-
tions are so small that the selection of improved mixtures
seems an impossibility.

(7) Colloidal sulphur is sometimes formed in the spray mixtures.

(8) The color of the resulting mixture is not a satisfactory means
of judging a spray solution.

BisLiogrAPEHY

1. Association of Official Agricultural Chemists, Methods of Analysis,
1924. ;

2. Bradley, C. E. Soluble arsenic in mixtures of lead arsenate and lime-
sulphur solution. In Journal of Industrial Engineering Chemistry
1: 606-607: 1909.

3. Brad!ey, C. E,, and Tartar, H. V. Further studies of the reaction of
lime-sulphur solution and alkali waters on lead arsenates. In
Journal of Industrial Engineering Chemistry 2: 328-329: 1910.

4. Cook, F. C, and McIndoo, N. E. Chemical, physical and insecticidal
properties of arsenicals. U. S. Department of Agriculture, Depart-
ment Bulletin No. 1147, 1923.

5. Cox, H. E. In the Analyst, s0: 586: 3, 1924.

6. De Ong, E. R. California University Agricultural Experiment Sta-
tion Bulletin 338: 1921. Survey of waters made in 1919 and
found that many had a high chlorine content. Concluded that
basic lead arsenate should be used.

7. Ellett, W. B., and Grisson, J. T. The amount of arsenic in solution
when lead arsenate is added to different spray solutions. Virginia

_ Experiment Station Technical Bulletin 8: 160-164: 1015,
8. Fulmer, H. L, and Caesar, Lawson. Lime-sulphur wash, Ontario
_ Agricultural College, Bulletin 177: 1909.

0. Fields, W. S, and Elliott, J. A. Making bordeaux mixture and some
other spraying problems. Arkansas Agricultural Experiment
Station, Bulletin 172: 33: 1920. -

10. Goodwin, W, and Martin, H. In Journal of Agricultural Science 15:
307, 476-490: 1925. :

11. Haywood, J. K.- U. S. Department of Agriculture, Bureau of Chem-
istry, Bulletin 101. States that increase in fungicidal action of
mixture is due to formation of thiosulphate which later changes
to sulphites.

12. Harcourt, R. Lime-sulphur wash. In. annual report, Ontario Agri-
cultural College and Experiment Farm 36: 100-102: I19I0.

13. Journal Association of Official Agricultural Chemists, I: 75: 1015.



” i o e o . G T

508 CONNECTICUT EXPERIMENT STATION BULLETIN 278
o =
14. McDonnell, C. C, and Graham, J. J. T. The decomposition of dilead
; arsenate in water. In Journal American Chemical Society 29:
1012-1918: 1917.

15. Robinson, R. H. Beneficial action of lime in lime-sulphur and lead
arsenate combination spray. In Journal Economic Entomology
12: 420-433 1910. :

16. Robinson, R. H. The valuation of commercial arsenate of lead. In
Journal Industrial Engineering 7: 499-502: 1915,

17. Ruth, W. E. In Illinois Ho‘rticultur%l Transactions, new series 49;
393: -I0I5.

18. Ruth, W. E. Chemical studies of the lime-sulphur lead arsenate
spray mixture, lowa Agricultiiral Experiment Station Research
Bulletin 12: 400-419: 1013.

19. Saffro, V. I. An investigation of lime-sulphur injury; its causes and
prevention. Oregon Agricultural College Experiment Station,
Research Bulletin No. 2, 19g13. Page 32. Lime-sulphur injury is
caused by the calcium polysulphides and to a less extent by
calcium thiosulphate. Advised increased dilution. Increased hoil-
ing of the lime-sulphur affects burn. Density or specific gravity
not a good index of its value. :

20. Sanders, G. E., and Brittain, W. H. The toxic value of some poisons
alone and in combination with fungicides on a few species of
biting insects. In Proceedings of the Entomological Society of
Nova Scotia for 1916, No. 2: 55-64.

21. Smith, C. R. The determination of arsenic. U. S. Department of
Agriculture, Bureau of Chemistry, Circular 102: 1912

22. Thatcher, R. W., and Streeter, Leon R. Chemical studies of the
combined lead arsenate and lime-sulphur spray. - New York State
(Geneva) Agricultural Experiment Station Bulletin 521: 1924.

23. Van Slyke, L. L., Hedges, C. C,, Bosworth, A. W. A chemical study
of the lime-sulphur wash. New York State (Geneva) Agricul-
tural Experiment Station Bulletin 319: 4I0-411: 1909. Page
384, Effect of addition of lime-sulphur in sulphide sulphur form
decreased, thiosulphate increased. :

24. Vermorel, V., and Dantony; E. Composition chimique des Bouillies
sulfo-calciques employées contre les Insectes et les Maladies des
Plantes. Villefranche (Rhéne) Librairie Agricole du “Progreés
agricole et viticole” 1919. 3 :

25. Wallace, Errett. Spray injury induced by lime-sulphur preparations.
Cornell Agricultural Experiment Station, Bulletin < 288; 1910.
Page 107, “The active agent in causing lime sulphur injury is
doubtless the soluble sulphur in the form of a calcium sulfid and
is'applied as such.” : :

26. Wilson, H. F. Combination sprays and recent insecticide investiga-
tions. In Proceedings Entomological Society British Columbia
No. 3, n.s. 9-16: 1013. r flie ;

27. Wilson, H. F. Insecticide Investigations of 1914, in Biennial Crop
Pest and Horticultural Report for 1913 and 1914. Oregon Agri-
cultural Experiment Station, page 137. .

28. Young, H. C. Crop Protection Digest No. 3. 403-435; 1023.

Grateful acknowledgment is made to Dr. E. M. Bailey who has given
much aid both in the preparation of the manuscript and by criticism and
suggestions as the work progressed. The authors also wish to thank
Dr. W. E. Britton for advice and criticism during the course of the
investigation. 2 ‘ :

BurLETIN 279 JUNE, 1926

@onnectiont Agrirultural Exmrimmt Station

Newr Haven, Connerticnt

The Genetics and Morphology of Some
Endosperm Characters in Maize

P. C. MANGELSDORF

The Bulletins of this Station are mailed free to citizens of Connecticut
who apply for them, and to other applicants as far as the editions permit.



m%—wﬁq : " . e

CONNECTICUT AGRlCULTURAl EXPERIMENT 3 STATION
OFFICERS AND STAFF i

as of

June, 1926

BOARD OF CONTROL
His Excellency, John H. Trumbull, ex-officio, President.

Charles R. Treat, Vice President ........... gl ron MY e Db Orange
George A. Hopson, Secretary .........c.oeoiiveeienneianns .Mount Carmel
Wan: L Slate, Jr.. - Treasurer .« ysvesy s R R New Haven
Joseph W. AISOD eevuvevuevnennnnn A et e SRR .Avon
“Elijal ROGELS |ui's s imnbums s s s smsistsios o o Suioaainy s sl amesiardio $5304 Southington
BEdward: C. ‘SCHOCIASE .. v o ih s 5 mtsms S eleis st « #'s 5 saidinlioe Middletown
Trancis: B TANCOME i s /iane « b lommamsin i 4 e W dimitnsss & 3 5 s a0aa 2438 ..Cheshire
STAFF.

> E. H. Jexkins, Pu.D., Director Emeritus.
Administration, Ww. L. StatE, Jr., B.Sc., Director and Treasurer.
Miss L. M. BrRAUTLECHT, Bookkeeper and Librarian.
Miss J. V. BErGEr, Stenographer and Bookkeeper.
Miss Mary E. BrabLey, Secretary.
G. E. GrauAM, In charge of Buildings and Grounds.

Chemistry: E. M. BaiLey, Pu.D., Chemist in Charge.
Analytical C. E. SHEPARD
Laboratory. Owen L. NorLawn Assichinit: Chemiatsss

Harry J. Fisusr, A.B.

W. T. MaTuis

Frank C. SHELDON, Laboratory Assistant.
V. L. CHURCHILL, Sampling Agent.

Mi1ss MABEL Bacon, Stenographer.

Biochemical T. B. OsBorNE, Pu.D., Che;nist in Charge.
Laboratory. H. B. Vickery, Pu.D., Biochemist,
Miss HeLen C. Cannon, B.S., Dietitian.
Botany, G. P. Cuinton, Sc.D., Botanist in Charge.

E. M. Stopparp, B.S., Pomologist.

Miss FLorenceE A. McCorumick, Pu.D., Pathologist.
WritLis R. Hunt, Pu.D., Assistant in Botany.

A. D. McDonNELL, General Assistant.

Mgzs. W. W. KEeLsey, Secretary.

Entomology. W. E. Brirron, Pu.D., Entomologist in Charge; State
Entomologist.
B. H. WaLpeN, B.Agr,
_M. P. Zarrg, B.S. } Assistant Entomologists.
Purip GarmaN, Pu.D.

«“Roger B. Friexp, B.Sc., Graduate Assistant.
Joun T. AsuworTH, Deputy in Charge of Gipsy Moth Work.
R. C. BorsForn, Deputy in Charge of Mosquito Elimination.
Miss Grace A. Footk, B.A., Secretary.

Forestry. Warter O. Firrey, Forester in Charge.
H. W. Hicock, M.F., Assistant Forester. .
J. E. Ry, JR., M.F., In charge of Blister Rust Control.
A Miss PavrLiNe A, MErcuHANT, Stenographer.

Plant Breeding, Doxarp F. Jones, S.D., Geneticist in Charge.
P, C. MANGELSDORF, S.D., Assistant Geneticist.
H. R. Murray, B.S., Graduate Assistant.

Soil Research. M. F. MorGaN, M.S., Investigator.
GEORGE D. ScarsetH, B.S., Assistant.
Tobacco Sub-station Pavr J. AnpersoN, Pu.D., Pathologist in Charge.
at Windsor. N. T. Nruson, Pu.D., Plant Physiologist.

THE TUTTLE, MOREHOUSE & TAYLOR COMPANY

TABLE OF CONTENTS

PAGE

RO D TIONE S ot =t e S R e A s R A L TR B e S A 513
Befintionss sl it SN el N Ut o A vl & o e e 514
B I O EAITHENTS. | i o e o boe ATt o § e b wiians ¥ & &8 Sibidin 5 &3 g slwihss 514

PART I

D PRECTIVE SEEDS  hir 2 0 e i & 6 s SSIEraase & 8 §.8 WO « & ' carehds sa s & mvene 516
Widespread Distribution in Germplasm .......... S e 8 8 g 6 517
GR35 CNEHEATIONT racnmi % Baitiot b sbs & e BTN § 1 § ATERRNA 8575 555 518
Source of Material ........ T P R Lo DR P Y 521
Simple Mendelian ReCESSIVES «.vviveennsusmieesionans A1 b 523
GroSsmo: EEXDELIMENLS s newm ¢ L5 5 boeomng s e.5 Lo Gaume s tis s s § < sea 523
IMethOd™ Of VCTOSSING % osiionsnx s b Rmmisn i 55 5 5 GIoH b3 8 SR8 553 8 523
IREstiltsl of! Bresses. . . i o hheddabmben bl Elels o1 s el it U e 525
e D B o e e T e SO S S YA ST SO kv L L L L B 526
SHmMMary: of OTO58810: s wwames 6 Lusbaabis yatgeibies s gty bombbes 529
The Morphology of Defective Seeds ........cccceen i Y 531
The Cytologial Mechanism of Endosperm Formation .......... 531
Pevelopment. After Ferttlization .l . o0, Liieis o 3 sdbteisg o i s 532
Development of Defective Seeds ...covvvviieieiineeianinnns 533
Regular Development in Early Stages ............. ) BUCHATR et 534
The Pericarp LR T e T AT o e L Vol el el 30 EE
BHe IINUCEIIHST io i nen D08 aaieia T 505 Seale AR 15 s 203, S0, SRR 6 & 65 i 534
o B (e Vake) a5 11 e T A NSRS RG 0007 S0 L PMIET oy K e Moo e T A P 535
Starch Graint FOrmAation. s s e « Mbmass s vt aialsmi i skl 536
The Aleurone Layer ............. ot il oA B ol el o 536
AN B slchm raiaia AT P I A e ST e O ORI 537
Benerall DASPECES | |21 i b b iimats & 55 % B an 3 A eI 538
Bhysiology of Deteetive: Seets] i vseaians dinata dsssine oo s 539

Rate of Growth, Final Weight and Germination of Normal Seeds 3540
Rate of Growth, Final Weight and Germination of Defective

e e L L 541
The Influence of Lethal Factors in Heterozygous Condition .... 545
Effect upon the Gametophyte ................coooiiiiiiiiii, 546
TSl o s el T e A W N e AR R 548
Linkage Between Su-and de Factors Tu. s« sy o 55 s samco o s ass 550
Linkage of Defectives with Each Other ...................... 554
Linkage of Defectives with Growth Factors .................. 558
A Plant Character for Defective Seeds "..........ccooiiiannnn 550
10 e e ) A N 5= 00 e e e 0 o AU et 562
SUTTMANYE 5 Lo s o5 Dns vt s it al L 0 al B d 6 Witadinta e K aiv 562
1 PART 1II
NoN-HEREDITARY | DEFECTIVE ‘SEEDS &« siwmnisnis v ol ssincgn o oo slaitinlete st s 564
Parthenocarpic Defectives ..........cooiiiiiiiiiiiiiiiiii.il, 564
Some Conditions Which Influence the Frequency of Partheno-
; carpic Defectives, in MaiZe ... cosesmain o e imlisia  oi s 566
Tnfluence o PASEEOEIEHIS] fvnad s s 5 mmimmmintn » o Sidias FUESBABILTL 568
Influence of the Age 0f Pollen i v muhinmnic sunbouinlss s s 560
Arrested Develonmentio ke ooy snmmms o v s 2 oo S oGl o0 572
" Irregularities in the Fertilization Mechanism ................... £73
SHMOTATY . o 5o i AT - vione v 0 & 53 3 VR R T 3 <% 3 o 578



D ARAET

GeNETIC FAcToRs WHICH INFLUENCE THE TEXTURE OF THE ENDO-
e T Ca P S o R o b R I e T 570
BrittlerIEndosperm ot s b SUIE L 0 UL TS o L 579
Sugaty x aBeittlel Gl b b GO S O G A e sl bt D 580
Shetikent xUBrittle il coeeL s B R e b e SR TS 582
Brittle. Endosperm’ from Two 'Varieties ... vecds i v snanbibas 583
Shrunken Endosperm from Two Sources ..................... 584
Wiaxy Endosperm in China and AmErica,?. . cvwnnssss sinsss s 584
Constant Variation in the Storage Material of the Endosperm .. 3585
The Relative Development of Endosperm Characters .......... 586
[ 5V s Yo (5 1 O WA, SIS ol RAT 35 4 A e T ey e e Gy LI o 587
Strimanyw e S el RN, SN o & o RN e S 589

PART IV

PREMATURE GERMINATION OF MAIzE SeEps AND GeNErIC FAcTORS
NoEHIea [GOVERN [ DORMAN GV, .l i TR e L S e e ey 500
Complementany (Factors: it i bt dald e Ll IR NI 590
escrintion Sumtnanized’ el s s sy S s il er o TG 504
Phenotypical and - Getietic - Differenices” s wkia b L Soladi iy 504
Ddplicate: Bactorsy it Ll S g am Loy s s SURE BIE a. ali 506
Rettinsfor S thaned Wi T il 0l e d iy ke R s AL eI et 508
Summary  ofl ' Breeding’ Behavior : ks con L0 G0 SR il S 500
Finkage Relations /' vt o bl Sai Ol oy e b ol 500
Bp S St LTt e e SR S s e R L 600
Fre b e e R R B T AU R L 1) S g LIRS A L 601
Faeetet v M s PR i SRR s LR A RGBS 2o Z S 2, 2 601
Apparent Linkage with Endosperm Color Factors ............. 602
Premature Digestion and Pigment Formation ................. 603

The Relation of Premature Germination to Chlorophyll Develop-
FHETI i st SR Vs Wt s el i 4 T IR T RO TTOARL U T 604
Physiology of Premature Germination ...... IR LSRR e L 6053
The Effects of Premature Germination on the Growth of the Seed 605
Diisclssion, (o dliis te . s iitd S 2ad NSRS Ry R I T 607
SURTATLY, o s L L e Sk e sy Aatelions aipaninsel liaes Ul et (o e 607
CoNCLUSIONT & . & L I i & il LU, SRt Sl e N Tt s 608
TATERATURE. CITBIE | & 1od o bttty 4 hsostesstarstnaats 3 avhrosiia a4 1 tathoansie JUSIAT Los 610
EXPLANATION OF PEATES | 1 Lk bs (5 el de o vid Saviat L Salnasin, 10l 614

The Genetics and Morphology of Some
Endosperm Characters in Maize™

P. C. MANGELSDORF

.INTRODUCTION

When Nawaschin in 1898 discovered the phenomenon of double
fertilization in Lilium it was generally believed by botanists that
such a peculiar mechanism was confined to this species and per-
haps a few closely related ones. Later investigations have shown
that it is widely distributed and that the endosperm of angio-
sperms, with perhaps a few exceptions, is the product of a sexual
fusion, quite apart from that which gives rise to the embryo, and
differing from the latter in that one male nucleus combines with
two or more female nuclei, while the embryo results from a
fusion in which both parents contribute equally.

Thus the endosperm of angiosperms is unique in several
respects. It resembles’its near relative, the embryo, in its sexual
origin, but differs from the latter in structure, in capacity for
continued development, and in ability to reproduce.

This unique sporophyte, if indeed, it may be called a sporophyte,
achieves its highest development in the cereals, in which it con-
stitutes the part which makes these plants of such great economic
importance, and in which it gives evidence of its sexual origin by
the expression of the hereditary factors which it receives from its
two parents.

Mendelian characters which have their expression in the endo-
sperm have been found in wheat, rye, barley, rice and maize.
They are apparently most numerous in maize and a number of
characters which affect the color of the endosperm or aleurone
layer and the texture of the endosperm tissue of this species
have long been familiar, and have played an important part in
the researches leading up to the re-discovery of Mendel's Law

* Parts I-IV of a thesis submitted to the Faculty of the Bussey Institu-
tion of Harvard University in partial fulfillment of the requirements for
the degree of Doctor of Science, June, 1925. Part V, on “Genetic Factors
Which Affect the Development of the Gametophyte and Their Relation
to Some Endosperm Characters,” has been combined with researches by
Dr. D. F. Jones on the same subject and will appear in Genetics, Vol. XI,
u?dl\e; 'the”title “The Expression of Mendelian Factors in the Gametophyte
of Maize.



514 CONNECTICUT EXPERIMENT STATION  _ BULLETIN 279
in 1goo and in the accumulation of a vast amount of genetic
evidence since its re-discovery.

The endosperm characters of maize are of unusual value to the
geneticist because, like all endosperm characters, they are visible
sooner than those which affect other parts ot the plant, and because
they are readily studied in large numbers without the necessity
of devoting a great amount of land or labor to the purpose. The
average ear of maize bears from several hundred to a thousand
seeds and one pollination on a single plant produces a large popu-
lation which is readily classified because the environment has
been remarkably alike for-all its members.

In recent years the widespread application of a new method
of corn improvement which involves the extensive inbreeding of
this crop by artificial self-pollination, has brought to light many
new characters which influence the development of the endosperm.
Because of their possible phylogenetic significance, and because
they represent new material which may prove of value in charting
the germplasm of this important species, these characters merit
a thorough study. The following pages are devoted to the pre-
liminary investigations of a number of these new characters, their
breeding behavior, morphology, effect upon development, and
their relation to each other and to other characters.

DEFINITIONS

Two terms are used so frequently throughout the pages which
follow that they deserve to be defined and limited.

The endosperm generation is the period beginning with fertil-
ization and ending with the disappearance of the endosperm
through absorption or digestion. In the cereals, the endosperm
persists until the germination of the seed but in some plants it is

“almost completely lost in the early stages of development! This

period has also been termed the xenia generation by some writers.
In crosses the F, endosperm generation is borne on F, plants.

An endosperm character is any charaster which has its expres-
sion in the endosperm generation. The term does not imply that
the character in question affects only the endosperm, in fact some
of the endosperm characters produce their major effect upon the
embryo. :
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PART T
DEFECTIVE SEEDS

Defective seeds are lethal or semi-lethal characters which affect
the development of the endosperm and embryo between the time
of fertilization and maturity. These characters were first reported
by Jones (1920) who described them as “aborted seeds with either
entirely empty pericarps or badly shrivelled seeds, completely lethal
in some cases and partially so in others,” He found these char-
acters to be inherited as simple Mendelian recessives.

Previous to 1920 aborted seeds had frequently been noted on
open-pollinated ears of maize but had generally been regarded as
due to imperfect pollination or other external factors.

Self-pollinated ears in which approximately one fourth of the
seeds were aborted, had also undoubtedly appeared in the cultures
of many investigators before 1920 but these lethal characters were
not noted or were not regarded as heritable.

In an early edition of Bailey’s “Plant Breeding” appears a
photograph of two ears grown shortly after the re-discovery of
Mendel’s Law, illustrating the alternative inheritance of the
starchy and sugary conditions of the endosperm. One of these
ears is clearly segregating for defective seeds in addition to the
other two characters. The segregation is so well defined that the
normal and aborted seeds on three of the rows of grain can be
counted from the photograph. Seventy-five normal and 23 defec-
tive seeds are noted. The investigator who pollinated these ears
to prove or disprove to his own satisfaction the newly re-dis-
covered Law of Mendel, had more evidence of its correctness
than he probably realized.

Richey (1923) found several defective seeds on an ear of maize,
believed to be many centuries old, unearthed from an Indian
graveyard in Peru. He concludes from this discovery that defec-
tive seeds are characters of considerable antiquity. Although his
conclusion is probably correct, it is scarcely justified from this
evidence alone, since it is equally possible that the few aborted
seed on this ancient ear are of the non-hereditary types described
in Part II.

In the past few years many experiment stations in this country,
Canada, South America and Europe have undertaken projects for
the improvement of corn by the method outlined by East and
Jones (1919) and by Jones (1920) and known as “Selection in
Self-fertilized Lines.” Thousands of self-pollinations in many
varieties have been made every year, and this extensive inbreeding
of a naturally cross-fertilized species has brought to light many
recessive variations previously covered up by the remarkable
heterozygosity which exists in the average variety of maize.
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Among these variations have been a large number of defective
seed types. :

The writer (Mangelsdorf, 1923) has noted defective seeds in
self-pollinated ears of more than 30 representative American
varieties as well as several from Spain, Italy, China and Peru.
Since 1920, defective seeds have been reported under various
names by numerous investigators. Lindstrom (1920, 1923) has
described “abortive,” “flint defectives,” and “sweet defectives.”
Demerec (1923) has reported a condition which he calls “germ-
less,” Eyster (1922) a peculiar defect to which he gives the term

EIG. 51.—Self-pollinated ears of three New England varieties
which are segregating for defective seeds. The third, sixth and
seventh ears from the left represent the original ears of stocks des,
des and des respectively.

“scarred” and Wentz (1924) a type known as “miniature germ.”
Garber and Wade (1924) report a semi-lethal type of defective
seed in their cultures.

All of these characters may be considered as variations of the
“defective” condition since all of them represent a seed develop-
ment considerably below normal and most of them are lethal or
semi-lethal in a homozygous condition.

WIDESPREAD DISTRIBUTION IN GERMPLASM

Some conception of the frequency with which defective seeds:
occur may be gained from the following figures taken from self-
pollinations made in typical American varieties.
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Defective seeds were first noted in a lot of 86 self-pollinated
ears of four New England varieties. Thirteen of these ears, or
15.0 per cent, were segregating.

In 1922, 575 self-pollinated ears of six regional strains of

anford White Flint were examined for these variations. Nine-
teen of these ears, or 3.3 per cent, wére found to be segregating.

« Hutchison (1922), in making a systematic search for variations

of all sorts, self-pollinated 2,110 ears representing 468 different
lots of seed which had been ohtained from seed companies and
experiment stations. Tlhese lots contained most of the varieties
commonly grown in the Northern states and included sweet, pop,
dent, and flint types. Sixty-seven of these ears, or 3.2 per cent,
were found to be segregating for defective seeds.

The percentage of segregating ears, following the first self-
pollination, in the lot of 575 ears of Sanford White, agrees so
closely with the percentage found in Hutchison’s 2,110 ears, that
these figures, 3.3 and 3.2, probably represent the average condi-
tion of most varieties of maize. In other words, about one plant
in every 30 in the average variety is heterozygous for a lethal
factor which causes defective seeds. In some varieties this pro-
portion is probably higher, depending to some extent on the
amount of natural self-pollination which has occurred in past
generations. :
ORIGIN BY MUTATION

The relatively high frequency of these lethal characters in most
varieties suggests that maize, like Drosophila, is constantly under-
going factor changes at various points in the germplasm and that
a large proportion of these changes may be lethal in their effect.
Muller and Altenburg (1919), in a study to determine the fre-
quency of mutation in the X chromosome of Drosophila, find that
characters which are lethal or semi-lethal are the most frequent
to occur. They estimate that the X chromosome in Drosophila
produces a new lethal, on the average, about once in every I00
generations. Recent evidence from homozygous inbred strains
of maize indicates that the frequency of lethal mutations in this
species may be as high or perhaps considerably higher.

In 1921 an inbred strain of maize which had been self-polli-
nated for thirteen generations and which was apparently homozy-
gous for its genetic factors, as demonstrated by a test made by
Jones (1924), began to segregate for defective seeds. The sud-
den appearance of this new character was clearly due to a germ-
inal change since nothing of this kind had previously been noted,
although a careful search for new variations in all inbred strains
had been constantly maintained. Nor could this new character
have been the result of a segregation following accidental cross-
ing since outcrossing with unrelated stocks is immediately apparent
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by the increased vigor and productiveness of the hybrid plants.
With the exception of the segregation for defective seeds, the
mutant stock differed in no detail from the original inbred strain.

This new character originating by mutation in a homozygous
stock is a typical defective seed, is completely lethal in its effect

Fie. 52.—Ea}rs of a strain of Leaming which mutated to defective
seeds after thirteen generations of inbreeding. The ear at the right
is segregating for the mutant character.

and is inherited as a simple Mendelian recessive. Ears of this
inbred strain which are segregating for defective seeds are shown

in Fig. 52.

A sister strain separated from this one after seven generations
of inbreeding also showed defective seeds in the thirteenth genera-
tion when grown by H. A. Wallace at Des Moines, Iowa. This
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same strain, though of slightly different pedigree, produced defec-
tive seeds on two ears in 1924 after 17 generations of inbreeding.
The parental ears of both segregating progenies were normal in
1923 so two separate mutations must have occurred. In other
words, four separate mutations have appeared in the germplasm
of this strain in the past four years and-each time a lethal char-
acter, defective seeds, resulted. The pedigree, showing the genera-
tions in which the mutations were first noted, is given below :

i ;;_I_I_I_I_I<(I)seg. de.
4-4-2-17 S lrae g (2) seg. de.

1-6-1-3-4-4-4-
7l Pl S 5-5-2-1-1-(1) seg. de.

The two defectives which were noted in 1924 are similar in
appearance but both are quite different from the one found in
1921. Though no crosses have yet been made between these
four separate mutations, it is certain that they are of at least two
distinct types phenotypically and probably genetic differences will
be found as well.

In the past four years only a few ears have been self-pollinated
each season from this strain. The fact that four separate muta-
tions have been noted in this rather small sample indicates that
germinal changes are now occurring rather frequently. Previous
to 1921, however, no mutations in this stock had ever been noted,
though an active search for variations was constantly maintained
and in some seasons a large number of ears were self-pollinated.
The only other mutations ever found in inbred strains have been
red cobs in a white cob strain, dwarf plants in another strain and
a chlorophyll deficiency in a third.

_ From the limited experience with these long-inbred and rela-
tively homozygous strains of maize it is evident that germinal
changes do occur and, perhaps, very frequently. As in Droso-
phila, a high proportion of these changes probably result in lethal
factors. The dominant lethals, if they occur at all, are imme-
diately lost, because individuals which carry them do not live to
reproduce. The recessive factors, unless they have a marked
deleterious effect in the heterozygous condition, may be carried
along for generations. It is not at all surprising, therefore, to
find these lethal factors in almost every variety of maize. i
breedlpg brings them to light and demonstrates that about one
plant in every thirty is heterozygous for one or more of them.
How many genetically distinct lethal seed factors there are in
maize can not be estimated at the present time, but some indica-

tion of the enormous number which probably exist i
from the following pages. P i im0
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SOURCE OF MATERIAL

As already mentioned, defective seeds were noted by the writer
in more than 30 varieties of maize. It soon became ev%dent, that
in order to make a thorough investigation it would be impossible
to study the breeding behavior of more than half this number.
Accordingly only those stocks in which defective seeds had appeared
at least two successive generations, and in which the segregating
ears gave clear-cut 3:I. ratios, were continued. Fourteen stocks
met these requirements and were retained.

Tt is almost certain that, in confining the investigation to those
strains in which simple 3 :1 ratios were obtained, lethals which are
due to duplicate or triplicate factors were eliminated. « It was con-
sidered best, however, to study first the inheritance of the simple
recessives without the complications brought in by duplicate or
triplicate factors, especially since defectives which segregate in
15:1 or 63:1 ratios would be difficult to distinguish from the
various types of non-hereditary defectives which occur in small
numbers on almost every ear and which are discussed in some
detail in Part II.

The source of the fourteen types of defective seeds used in this
investigation is given below. The de numbers under which they
are discussed were assigned after all the types had been arranged
in a series on the basis of their “defectiveness.” Those with high
numbers such as de,; and de,, are the most defective in appear-
ance, while those with low numbers, such as de,, de,, and de, most
nearly approach the normal condition and are only semi-lethal in
effect, being sometimes obtained in a homozygous condition.

de,

This type appeared following the first self-pollination of
Gold Nugget, an eight rowed, large-eared, yellow, flint variety.
Twenty self-pollinated ears were obtained of which three were
segregating for defective seeds. Only one strain has been kept
heterozygous for defective seeds.

de,

This defective was obtained from a self-pollinated ear of an
eight-rowed yellow flint type grown by Dr. E. G. Anderson, then
at Cornell University. This is probably the same stock in which
Lindstrom found his “flint defective” and, if so, was obtained
originally from Dr. W. E. Castle of Harvard University.

de,

Defective seeds appeared on a self-pollinated ear of Century
Dent, a many-rowed, medium early, yellow, New England dent
variety. Five ears out of 18 which were self-pollinated, segre-
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gated for defective séed, but only this and one other, de,, have
been continued.

de,

This type was first noted in the third generation of inbreeding
in two ears of a strain of Beardsley’s Leaming, a many-rowed,
fairly late, yellow dent variety. No defectives had been noted
in this strain in the first two generations and their appearance in
the third may have been due to mutation.

i &des :

This stock originated from a segregating self-pollinated ear
of Reid’s Yellow Dent received from Dr. J. R. Holbert of
Bloomington, Illinois. '

deg

A self-pollinated ear of Luce’s Favorite, a large eared, New
England dent variety received from Dr. R. A. Emerson, segre-
gated for defective seeds of this type.

dey,

A mutation in an inbred strain of Chester’s Leaming which had
been self-pollinated for thirteen successive generations and was
apparently homozygous, gave rise to this defective.

deg
This stock originated from another ear of the same lot of’
self-pollinated ears of Century Dent as de,.
de,
This type was found on a self-pollinated ear of Cornell No. 12,
a selection of Funk’s go Day, obtained from Dr. R. A. Emerson.
dey,
This defective appeared in a stock of “fine striped” which had
been obtained some years previously from Cornell University.
deyy

The source of this stock was a self-pollinated ear of Clarage
Dent, a typical Western yellow dent variety received from
Professor M. T. Meyers, Ohio University.

dey,

I Seeds of, this type appeared in a self-pollinated ear of Burbank’s
Rainbow,” a novelty purchased from Peter Henderson Co.
New York. 3 ,
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degy

This type was isolated from a cross made by Mr. H. A. Wallace
of Des Moines, Towa. The seed parent was a hybrid combination
of four inbred strains; the pollen parent a plant of “Illinois Two
Ear” which Mr. Wallace believed to be homozygous for defective
seeds. ‘

deys

This defective appeared in the second generation of inbreeding
of a strain of Beardsley’s Leaming, the same variety which gave
rise to de,. Defective seeds were not noted in this strain in the
first generation of inbreeding.

SIMPLE MENDELIAN RECESSIVES

Except for the fact that there is often a slight deficiency of
recessives, whereas an excess might be expected because of the
regular occurrence of non-hereditary defectives on almost every
ear, all of these fourteen types appear to be inherited as simple
Mendelian recessives. -

CROSSING EXPERIMENTS

The first defectives studied, de,, de,, de,, and de,, showed slight
phenotypical differences, the first three being “partial” defectives;
the last a “complete” defective. Crosses of these four strains
made by Dr. D. F. Jones, the later generations of which were
classified by the writer, indicated that these four defectives were
genetically distinct. The next step was to determine the number
of factors involved in the remaining ten stocks.

METHOD OF CROSSING

Throughout the investigation the general method of crossing
two stocks has been as follows: A number of tassels, five or
more, of the strain to be used as pollen parent were bagged.
When pollinations were made the pollen from all of the bagged
plants was collected, combined and mixed.. Theoretically two-
thirds of the plants in any segregating stock are heterozygous for
the lethal factor and one-third are homozygous for the dominant
allelomorph. Half of the pollen grains of the heterozygous plants
should carry the lethal factor while the remaining half, as well
as all of the pollen from the homozygous plants, should lack the
lethal factor. Assuming an equal production of pollen by the
heterozygous and homozygous plants, a composite collection of
pollen made in this way should contain, on the average, one-third
of the pollen grains carrying the lethal factor and two-thirds
carrying its dominant allelomorph.
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The seed parent of the cross should, like the pollen parent, pro-
duce heterozygous and homozygous plants in the proportion of
2:1. When the composite mixture of pollen is applied to homozy-
gous plants, only normal seeds should be produced. When
applied to the heterozygous plants, of which half the ovules carry
the lethal factor, one-sixth of the seeds.should be defective if the
two stocks which are crossed are alike in their lethal factors, but
all of the seeds should be normal if«the lethal factors of the two
parental stocks are unlike.

Since on the average two-thirds of the plants of a segregating
stock are heterozygous for the lethal factor, the odds against
obtaining no heterozygous plants-when pollinations are made by
this method are as follows :

No. Ears Pollinated Odds
I 2%
2 8:1
3 26:1
4 8o:1
5 242501

In order to be reasonably certain of including at least one
heterozygous plant in every cross and to allow for failure to
secure seed, it was customary to pollinate five ears. The pollen
was always collected from five or more plants and it is practically
certain that some pollen from heterozygous plants was always
included in the mixtures."

This method of making the crosses between stocks, rather than
between individual plants, has the advantage of being very rapid,
a large number of pollinations being made from a single collec-
tion of pollen. !

In several cases in which crosses were made between strains
which regularly bear two ears, one of the ears was self-fertilized
to determine the composition of the plant, the other was crossed.
At harvest, only the crosses between known heterozygotes were
retained. This method requires so much additional time and
labor that its possible advantages are offset by the fact that only
a limited number of -crosses can be made in a season. The same
objections were found to the method used by Demerec (1923)
who, in making crosses between white seedling stocks, pollinated
the ears with a mixture of own and foreign pollen and separated
the selfed and crossed seeds by the effects of xenia. Only stocks
which differ in their endosperm color or texture can be crossed
by this method.

That the method of crossing at random without determining the
composition of the plants used, gives the results which are theo-
retically expected, is shown by the following experiment, which
incidentally shows that these lethal factors retain their genetic
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identity as do any other Mendelian characters. A stock in which
defective seeds had appeared for three successive generations was
crossed with another stock originally from the same source, but
which had been crossed with an entirely unrelated strain and the
defective seeds recovered in the second generation. The pedigree
of these two stocks is shown below :

1-1 = Stock A
105-9-7 <Cross-9—1 = Stock B

Six ears of Stock A were pollinated by a mixture of pollen
collected from six plants-of B. Four of the six ears proved to be
segregating for defective seeds. A count of the normal and
defective seeds on these four segregating ears is shown in Table 1.

TaBLE 1. Ratios Resulting when Plants Heterozygous for a Lethal Factor
are Pollinated with a Composite Mixture of Pollen from
Homozygous and Heterozygous Plants.

Ear No. Normal Defective
448 184 22
449 116 32
450 151 32
451 164 43
Total 615 129
Ex 501 620 124
Deviation 5

The agreement of the actual results with the theoretical expec-
tation is surprisingly good. Exactly two-thirds of the ears proved

‘to be segregating and exactly one-sixth of the seeds on these ears

were defective.

RESULTS OF CROSSES

It was believed that the most rapid progress in determining the
total number of lethals involved in the fourteen stocks, would be
made by crossing the first four, which were apparently all differ-
ent, with the remaining ten, on the assumption that some of the
untested stocks would prove to be carrying the same lethal factors
as the first four and these could then be eliminated from further
investigation. . L

Thirty-nine crosses were made in 1922 with the astonishing
results that the F, seeds were normal in every case. This indi-
cated that not one of the ten stocks carried the same genetic
factors for defective seeds as the four original strains by which
they had been crossed,
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*
The next step was to cross the stocks in all combinations among

: ) : i n'—n
themselves. This program involved a total of g1 crosses

of which 45 had already been made. Since the remainder could
not all be made in a single season, it was decided to cross first
only the stocks in which the defective seeds showed some resem-
blance. In appearance the fourteen types range from complete
defectives in which the caryopsis consists of little more than the
flattened, transparent, pericarp to’the partial defectives in which
the recessive seeds are about half the size of normal seeds.
Between these two extremes are all gradations and within each
type there is a certain amount of variation. Several representa-
tive types of defectives are shown in Fig. 53. The fourteen types
were arranged in a series on the basis of the average appearance
of the recessive seeds. The plan was to cross each type with the
two or three others nearest to it in the series. Although it was
realized that resemblance in appearance did not necessarily mean
genetic relationship, it seemed only reasonable to suppose that
types resembling each other phenotypically were more likely to be
alike genetically than those which were wholly different in
appearance. I ‘ . : T
 Twenty-seven crosses between types close together in the series
seeds. -

Four additional crosses were made in 1924 and eight more in
1925; these, with the six preliminary crosses of 1920 and 1921,
bring the total number to 84. Two of the crosses were recipro-
cals, however, so that the actual number of distinct combinations

were made in 1923 and again every cross produced only normal

is only 82. This leaves 9 of the possible 91 crosses which are not

_ yet made.

Of all these crosses, only one, a combination of de, and de,,,
gave defective seeds in F,. This shows that de, and de,, are
genetically identical, and that the results of any crosses made with
one of these stocks applies as well to the other. Taking this fact
into consideration only seven combinations remain to be made.

THE' F, GENERATION

In order to be certain that segregating plants had always been
included in making the crosses, and to obtain additional evidence
that the two types entering the cross were genetically distinct in
each case, F, progenies of a large proportion of the crosses have
been grown.

Since the heterozygous crossed ears could not be distinguished
from the homozygous ones, all of the ears of a cross were com-
bined by counting off an equal number of seeds from each. As
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one-third of the pollen grains of a composite collection of pollen
are expected to carry the lethal factor of the pollen parent, and

-

Fic. 53.—Six types of defective seeds showing the gradation from
complete to partial defectives. Normal seeds from same ears are
shown at left.

one-third of the ovules on a composite collection of ears the lethal
factor of the seed parent, then a mixture of seed obtained from
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such crosses would be expected to give on the average the fol-
lowing F, progenies:

4 Ears not segregating.

2 Ears segregating for defective of pollen parent.
2 Ears segregating for defective of seed-parent.
1 Ear segregating for both defectives.”

The di-hybrid ears are expected only once in nine times. How-
ever, if the defectives contributed by the two parents show slight
phenotypical difference, then the ‘reappearance of two distinct
types in F, may be regarded as fairly conclusive evidence that
heterozygous plants of both parents were included in making the
cross and that the parental types are therefore genetically unlike.

In order to have better than an even chance of obtaining di-

hybrid ears, it was customary to self-pollinate fifteen to twenty "

plants of each cross. Though this method of making crosses in
a wholesale manner and self-pollinating F, progenies on the same
prodigious scale, may appear to entail unnecessary labor, in
reality, it proved to be the most economical procedure. It is true
that by growing only the crosses between plants known to be
heterozygous, di-hybrid ears would be expected once out of every
four trials instead of once in every nine. Self-pollinating vigorous
F, plants on a large scale can be done very rapidly, however, and
it has been found easier to make the crosses at random and
pollinate twice as many F, progenies, than to make individual
crosses between numbered plants and self-pollinate fewer F,
progenies. 2l

A total of 1089 F, progenies of crosses made by this method
have been self-pollinated. The ratio of non-segregating to mono-
hybrid and di-hybrid ears is given in Table 2.

TaBLE 2. Non-segregating, Mono-hybrid, and Di;hybrid Progenies
Obtained in F. from Crosses Made at Random.

Found —~ Expected Deviation
Ears not segregating ............ 428 484 —56
Ears segregating one type ........ 552 484 - 68 7
Ears segregating both types ...... 100 121 —12

The number of dy-hybrid ears obtained agrees very closely with
the theoretical expectation. There is a significant eéxcess of the
mono-hybrid ears, however. These are expected only as fre-
quently as the non-segregating ears, actually they have appeared
in considerable excess. A greater production of pollen by the
heterozygous plants in some of the stocks, or the occurrence of
heterozygous plants more frequently than two out of three, might
account for this.
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SUMMARY OF CROSSES

The diagram in Fig. 54 gives a picture of the situation with
respect to these fourteen stocks.* Squares with vertical cross
hatching represent crosses in which the F, seeds were normal.
Those with horizontal cross hatching represent crosses in which

de; dez dey deg des deg dey deg deg dep dey dejo dey3 deyy

N
3 15 28 40 51 61 70 ¢ ] 85 91, 96! 100 103 \\ dey
N =
2 16 29 41 2 2 7L T9—=86: 920 7: 01=—104—} dez
3 1 \so 83 63 72, NN 98\N\102Y des
T =TENS NS ||| 64 || E=13=]|||8L|||| ®8 94 lsls dey
N[
5 19\N32 44| [ 35 65 82, \39 95||(| des
N\
6 20 33 45 56, 66 75 83 90 | des
il \
{ll
7. 21/ 46 7! 67: 76 84 de7
|
8 22 5. 47 68 77 des
1 e 23, 36/ 59 69 | deg
10 26N=37\49NY | {60 ||| e
.rl Seeds Defective N 30
1 25, deqy
” ¥, Seeds Normal N\ X
12 26 N dejz
Tw in F
SR 2 13 7|||| de1s
- : Il
x Di-hybrid Ears in Fp 14 | de1q

F16. 54—Diagram showing the crosses which have been made among
the fourteen defective seed stocks. The types were arranged in the order

- of their “defectiveness.”

the F, seeds were normal and two distinct types of defectives
appeared in F, though no di-hybrid ears were obtained. Squares
with diagonal cross hatching represent crosses in which the F,

*For reasons of economy the detailed data showing the segregation in
the individual ears of the fourteen parental stocks and their crosses are
not included. Any marked deviations from expectation are noted, however,
and are discussed in this and other papers.



530 CONNECTICUT EXPERIMENT STATION BULLETIN 279

seeds were normal and one or more di-hybrid ears were obtained
in F,, while the single case in which defective seeds appeared in
F, is shown by a solid square.

As has already been pointed out, the production of only
normal seeds in F, is fairly good evidence that the two types
entering the cross are genetically distinct providing that three or
more ears have been crossed. The reappearance of two distinct
types in F, is still better evidence, while the occurrence of one or
more di-hybrid ears may be safely regarded as conclusive proof.

The squares are numbered diagonally from top to bottom and
from left to right. Thus 1-14 represent self-pollinations: 15-27
the crosses between types immediately adjacent in the series;
28-39 crosses between types one degree apart in the series and
40-50 crosses between types two steps apart. In other words
the crosses 15-50 represent the most important combinations. It
will be noted that all of these 36 crosses have been made. In 27
of these combinations di-hybrid ears have been obtained in F,.
In five crosses, Nos. 18, 37, 40, 43, and 46, two distinct types of
defectives reappeared in F,, while three of the combinations,
Nos. 21, 33 and 41, have not been tested further than I;. Since
des and de,, have proven to be identical, the crosses 24 and 38
represent the same combinations as 65 and 89. This leaves only
7 distinct combinations which have not yet been made. There
is, however, some additional evidence in several of the untested
combinations which indicates that the defectives involved are not
alike. Crosses 88 and 94, representing combinations of de, by
de,, and de,, respectively, will certainly give di-hybrid segregation
in F, because de, is a ‘“‘germless” defective while de,, and de,,
both produce embryos. Crosses 75 and o, representing com-
binations of deg by de,, and de,, respectively, should also give de-
hybrid segregation because de, is linked with sugary, as recorded
later, while de,, and de,, are not. The same is true of the cross
100 between de, and de,,. The former is linked with sugary, the
latter not. This leaves only two combinations, 59 and 69, about
which there is any doubt. :

The evidence, then, is almost conclusive in indicating that thirteen
distinct genetic factors for defective seeds are involved in the four-
teen stocks tested. There is, of course, the possiblity that one of
the two doubtful combinations will reveal an additional case of two
stocks which are genetically identical, even though- these com-
binations are between defectives which differ decidedly in appear-
ance. It must be remembered that two characters may be
genetically identical in one main factor and yet differ pheno-
typically because of minor modifying factors. This is shown by
the cross between de; and de,, which proved these two defectives
to be identical although they were far apart in the arbitrary series
which had been arranged on the basis of external appearance.
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These results give some indication of the enormous number of
distinct defective seed types which probably occur in maize. A
sample of fourteen types was taken at random from the grab bag
which constitutes the germplasm of maize, and thirteen of these
proved to be genetically distinct. The total number of distinct
lethal seed factors in the germplasm of this species can only be
conjectured, but it probably equals or exceeds the number of dis-
tinct varieties of maize which are now grown.

THE MORPHOLOGY OF DEFECTIVE SEEDS

In order to determine the irregularities in development which
cause one-fourth of the seeds on a segregating ear to be defective
while the remainder are normal, and to find, if possible, constant
differences which distinguish some of the types from others, a
histological examination of all fourteen types, in various stages
of development, has been made.

The material was killed and fixed in Carnoy’s solution, a mix-
ture of three parts of absolute alcohol to one of glacial acetic
acid. Two other fixing agents, Benda’s solution and a concen-
trated solution of picric acid, were also tried. The former gave
excellent results, but was discontinued because of the high cost
of osmic acid, its most important constituent. The picric acid
solution proved to be very unsatisfactory because of the difficulty
of removing all traces of the discoloration from such large sec-
tions. All material was imbedded in paraffin, cut in sections of
ten microns and stained in Delafield’s haematoxylin. Some of the
sections were also stained in a dilute solution. of iodine and
potassium iodide to bring out possible differences in the starch
grains.

THE CYTOLOGICAL MECHANISM OF ENDOSPERM FORMATION

The cytological details of the mechanism leading up to the
formation of the endosperm in maize are fairly well established.
When Nawaschin, in 1898, made the discovery that the endosperm
of Lilium is the product of a sexual fusion entirely apart from
that which gives rise to the embryo, three investigators, DeVries
(1899), Correns (1899), and Webber (1900), simultaneously and
independently reached the conclusion that this mechanism was
probably responsible for the phenomenon of xenia in maize,
although it was not until 1901 that Guignard furnished the cyto-
logical evidence of double fertilization in this species.

More recently Weatherwax (1919) and Miller (1919) have
independently repeated Guignard’s researches and both have given
detailed descriptions and illustrations of the entire process lead-
ing up to fertilization. In most respects the accounts of these
two writers agree very well, though Miller believed that all four
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megaspores functioned while Weatherwax observed the disinte-
gration of three megaspores, with only one persisting. In an
earlier paper, however, Weatherwax (1917) also had made the
observation that all four megaspores functioned and his dis-
covery that only one persisted was made only after attention was
called to the disagreement between his earlier cytological observa-
tion and certain well established facts regarding the genetic
behavior of the endosperm. y

When the pollen tube enters the micropyle, two identical sperm
are emptied into the embryo sac. One of these fuses with the
egg and an embryo is produceds the other fuses with one of the
polar nuclei which lie close together in the embryo sac. Almost
immediately the fusing nuclei are joined by the second polar
nucleus, this process constituting the “triple fusion” characteristic
of many angiosperms. It is of importance to note, in connection
with the possible explanation of some of the forms of non-hered-
itary defectives described later, that both Weatherwax and Miller,
in repeated observations, never found the two polar nuclei fusing
before fertilization of one of them had occurred.

The endosperm of angiosperms is unique in that it is the product
of a fusion in which the two parents do not contribute equally.
Two maternal nuclei, with their assortment of chromosomes hear-
ing the hereditary factors, combine with one male nucleus. The
female parent, therefore, contributes two sets of chromosomes and
a double dose of the assortment of hereditary factors while the
pollen parent contributes only one set of chromosomes and a single
dose of factors. ‘

This peculiar situation enabled Hayes and East (1913) to
demonstrate the fallacy of the “presence and absence” conception
of dominant and recessive factors. These writers found that in
crosses between flint and flour varieties the inheritance was always
apparently maternal, a double dose of the maternal condition being
always dominant to a single dose of the alternative condition.
In other words, two “absences” were dominant to a single
“presence.” '

DEVELOPMENT AFTER FERTILIZATION

The general features of the development of the endosperm and
embryo in the cereals are fairly well established. Details of
development which distinguish maize from other grasses are
gradually being added as special phases are investigated. True
(1893) and Poindexter (1903) studied the general development
of the caryopsis. Reed (1904) has investigated the secreting
cells of the scutellum of maize. Sargent and Robertson (1905)
have made a very thorough study of the anatomy of the scutellum.
The aleurone layer has been the subject of cytological studies
especially by Liidtke (1890), Haberlandt (1890) and Groom
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(1893). The successive stages in the development of the embryo
have been described and figured by Weatherwax (1920).
The general development of the caryopsis in maize is briefly
as follows: The endosperm fusion nucleus begins division almost
at once and the rapidly growing endosperm soon fills the embryo
sac. The embryo nucleus does not divide immediately after
fusion and the first division usually does not occur until after the
nuclei of the endosperm number 20 or more. (Miller, 1919.)
The nucellus soon begins to disintegrate and is partly absorbed,
the remainder being compressed into a thin integument between

‘the pericarp and endosperm.

By the time that the early milk stage is reached, the endosperm

occupies the entire space within the pericarp and exerts consider-

able pressure. (See Plate XXI, Fig. 1.) The. embryo on the
other hand is still rather rudimentary. Fom this point on, the
embryo develops more rapidly than the' endosperm, the latter
undergoing only slight additional increase in size while the former
grows rapidly, pushing further and further into the endosperm
tissue, »

Small starch grains are found in the outer cells of the endo-
sperm in the early milk stage, which in the writer’s material
occurred at about 15-20 days after pollination. By the time that
the late milk stage is reached at about 25 days to four weeks after
pollination, the cells in the upper part of the endosperm are com-
pletely packed with starch grains, although those in thﬁ: lower part
are still relatively clear. In material fixed after this stage, the
contents of the cells drop out in sectioning and in most cases no
histological studies of further changes have been made.

The aleurone layer is present in most specimens in the eatly
milk stage, though no color can be detected in this layer in un-
sectioned material at this period. .

DEVELOPMENT OF DEFECTIVE SEEDS

In preliminary experiments of 1922, seeds were fixed at inter-
vals of 1, 2, 4, 7, 10, 20 and 30 days after pollination. The
defective seeds could not be distinguished from the normal seeds
in the early stages and it was necessary to examine sections from
a large number of seeds in order to be certain that defectives were
included. In 1923 no material was collected until the normals
and defectives on segregating ears could be distinguished from
each other. This point was usually reached in the blister or early
milk stage, or at about fifteen to twenty days after pollination in
most of the types. Some of the partial defectives, however, could
not be distinguished from normal seeds on the same ears until
later.

Defectives and normal seeds were always removed in pairs for
comparison and the seeds were usually taken from the middle of
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the ear to avoid differences due to unequal development at butts
and tips of the ears. Before dropping the seeds into the fixing
agent, as much tissue as possible on either side of the embryo was
removed to permit a more rapid penetration of the solution.

REGULAR DEVELOPMENT IN EARLY STAGES

The inheritance of all of the defective seed types as simple
Mendelian recessives pointed to a regular functioning of the fertil-
ization mechanism and the fusion of male and female gametes.
The specimens collected in the early stages bore out this assump-

tion. All of the types of whicH the early stages after pollination -

were studied showed the normal beginning of endosperm and
embryo formation and no marked differences between normal and
defective seeds were noted.

In specimens fixed after the blister or early milk stage, how-
ever, the differences between normal and defective seeds were very
striking. The various types of defectives differed from each
other, however, only in general development and, with the excep-
tion of one type, no specific morphological differences, which
always distinguish one type from another, have been found. A
general account of the development of these various types of
aborted seeds follows.

THE PERICARP

No matter how defective the endosperm and embryo may be,
the pericarp usually attains a normal or almost normal develop-
ment. This affords a striking illustration of the complete inde-
pendence of these two tissues which, though borne on the same
plant, represent distinct sporophyte generations. The pericarp is
maternal in its origin and with the exception of the stimulus from
pollination which sets off its development, it does not appear to
be influenced by the hereditary composition of the new sporophyte
which it encloses.

In normal seeds, the pericarp is constantly distended by the pres-
sure of the growing endosperm. 1In the defectives, there is always
a space between these tissues. In early stages this space is filled,
partly with nucellar tissue and partly with a clear watery solution.
In later stages the walls of the ovule are pushed together by the
pressure of the normal seeds on either side and the space dis-
appears as shown in Plate XXI, which shows three successive
stages in the development of the de,, type of defective seeds.

THE NUCELLUS

In normal seeds the nucellus rapidly disintegrates following
fertilization. = Part of it is probably absorbed while the remainder
1s compressed into a thin integument between the endosperm and
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pericarp and soon loses its identity as a separate tissue. -(Plat(eiz
XXI.) The nucellus, like the pericarp, is of maternal origin an
is not inflitenced by the sporophyte with which it is in constant
contact, except that in the absence of a vigorous and rapidly grow-
ing endosperm it is permitted to persist as a distinct tissue for
longer periods than it does in normal seeds.

THE ENDOSPERM

The endosperm of the defective seeds differs from that of
normal seeds in degree rather than in kind. In no case does it
attain the size of the normal endosperm, but in details of develop-
ment no marked differences are noted. With regard to the
development of the endosperm, the defectives of these fourteen
stocks form a continuous series ranging from the de,, and de,,

F1c. 55.—Three successive stages of development
of defective seeds of dewn. No aleurone layer is
found at any stage. (Figures 55-58 represent a
magnification of approximately 6.5 diameters.)

types in which only a small mass fo tissue is present, to the de,
and de, types, in which the endosperm is fully half size. |
With regard to the rate at which the endosperm increases in
size from week to week the same gradation is found. In the de,,
stock, for example, the defective seeds at the early stage have only
a small mass of endosperm tissue. At the late milk stage no
increase in size is noted, and at the early dough stage the develop-
ment of the endosperm still remains practically the same, as
shown in Plate XXI. In partial defectives, such as those of the
de; stock, for example, the endosperm gradually increases in size
from week to week though its rate of growth is considerably
retarded as compared to the endosperm of normal seeds and its

/
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e ~
férf’?:ltzlz}g }ésn?s)n&derably less than that of a normal endosperm.
The order of the fourteen stocks of defective seeds on the basis
of their endosperm development as shown by these histologica.l
studies is not exactly the same as the arrangement made on the
basis of exterdal appearance alone. In general, however, the two
series agree very well. :

STARCH GRAIN FORMATION

The same general differences noted in size of endosperm are
also found with regard to the formation of the starch grains. In
the defectives at the lower end of the series no starch grains were
found at any stage examined. Types further up in the series
produce small starch grains in the periphery of the endosperm in
later stages, while in the partial defectives, starch grains are found

S

Fi6. 56.—Defective seeds of dew at early milk g
stage; der, late milk; dew, late milk.

in every stage examined, and in later stages the cells of the endo-
sperm are packed with starch grains which are apparently normal
in size and structure.

No characteristic differences in the structure of starch grains
were noted with the exception of the defective seeds of de,, In’
the recessive seeds of this strain the starch grains have the appear-
ance of undergoing hydrolosis many of them being completely
broken up.

THE ALEURONE LAYER

The defectives at the foot of the series produce no aleurone
layer at any stage examined and this might be expected since an
aleurone layer is usually formed only in later stages of normal
development. Beginning with de,;, however, an aleurone layer

i
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is found in the later stages examined. In some cases this layer

extends only part way around the endosperm, in others it com-
pletely surrounds this structure except, of course, at the base
where no aleurone layer is found even in normal seeds. Draw-
ings in which the aleurone layer has been enlarged out of propor-
tion to the other structures are shown in figures 55-58. In
defectives higher in the series than de,,, an aleurone layer is found
in almost all stages examined.

THE EMBRYO

With the exception of de, all of the types were found to con-
tain embryos. This type is similar to the “germless” seeds
reported by Demerec (1923) which at maturity contain no embryo.

Fic. 57.—Defective seeds of deu des :imd des at approxi-
mately the same stage, showing difference in degree of develop-
ment of embryo, endosperm, and aleurone layer.

No paraffin sections of this defective were secured because the
recessive seeds are distinguishable from the normals only shortly
before maturity, at which time the seeds are too corneous to be
sectioned by the paraffin method. - Free-hand dissection in ‘early
stages of seeds from ears later proven to be segregating for this
character, showed that an embryo was present in all the seeds.
Apparently the embryo is digested and absorbed later. The cavity
which remains on the germinal side of the seed is partly filled with
a hard brittle mass of substance with no definite structure. As
already mentioned, the endosperm of this type also shows evidence
_of digestion.
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In general, there is a marked correlation between the develop-
ment of the embryo and that of the endosperm. The complete
defectives in which the endosperm remains practically stationary
have very rudimentary, undifferentiated embryos which show no
further develppment after the early milk stage. (Plate XXI.)
Defectives higher in the series show some increase in size from
week to week, but no clear differentiation of various parts of the
embryo is apparent though a “growing point” is indicated by a
greater concentration of nuclei in_certain regions. Beginning
vv_ltl} de,, a scutellum, coleptile andiseveral rudimentary leaves are
distinguished, while in some of the partial defectives the develop-
ment of the embryo is fairly normal.

The embryos of the defective seeds often show considerable dis-

Fic. 58—Three successive stages of des. No aleurone
layer is found in the early stage but a partial or com-
plete layer is formed later. Note the distortion of the
embryo in the final stage.

tortion in shape. In later stages this may be attributed to the
pressure exerted by the normal seeds on either side as shown
in Plate XXIII, but in some cases a distortion is noted even when
the defective seeds have not been under pressure. The embryo
tends to be short and “blocky” as shown in Plate XXII, which
may be compared to Plate XXIV which shows the successive
stages in the development of the normal embryo.

GENERAL ASPECTS

_ Aside from the interesting demonstration that the pericarp, once
its development is stimulated by pollination, proceeds quite inde-
pendently of the tissues which it encloses, the most outstanding

S
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feature of the morphology of the defective seeds is the marked
correlation between the development of the endosperm and embryo.

An external examination of some of the defective seeds had
led to the assumption that these, in many cases, contained no tissue
whatever. It was surprising, therefore, to find distinct, though
rudimentary, endosperm and embryo at some stage in every type
examined. It was even more surprising to find that the delete-
rious influence of the lethal factors, which they carried, affected
both of these structures to almost the same degree. It might be
supposed that some factors would affect specifically the embryo,
permitting the endosperm to continue in a more or less normal
fashion. Others might be expected to inhibit particularly. the
endosperm. This has not been found to be the case. Even in
the de, type, which lacks an embryo at maturity, the development
of both structures proceeds normally in the early stages and the
influence which later destroys the embryo also has a very marked
effect upon the endosperm.

Although there is still some difference of opinion among morph-
ologists as to the real nature of the endosperm in angiosperms,
from the standpoint of the geneticist it has always been considered
a sporophyte, differing from its near relative the embryo, in struc-
ture, in capacity for continued development, and in ability to repro-
duce. In the expression of the hereditary factors which they

receive, the endosperm and embryo are fundamentally alike and

eventually the morphologists, too, may come to regard the endo-
sperm of angiosperms as a modified sporophyte.

Tasre 3. Average Weight of Seeds from Ears Harvested at Successive
Stages of Maturity.

Days after ——Av. wt. in mg—— Relative
Pollination . 1 2 3 Av. Development
14 5 5 5 5 1.5
21 25 27 37 30 9.1
28 82 86 a1 8o 24.2
a5 111 97 126 111 33.6
41 150 166 189 i 51.8
51 234 252 226 227 68.8
75 374 319 306 330 100.0

PHYSIOLOGY OF DEFECTIVE SEEDS

Histological examinations of the normal and defective seeds
were confined largely to a rather brief period beginning with the
blister stage and ending when the seeds had reached the dough
stage. In order to determine the differences between normal and
defective seeds in later stages of development, a comparison of
their rate of growth, final dry weight, percentage of germination
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and effect upon the sporophyte and gametophyte in the haploid
condition was made.

’ -
-

RATE OF GROWTH, FINAL WEIGHT AND GERMINATION OF
NORMAL SEEDS

The rate of growth of normal seeds of maize was determined
as follows: A large number of plants of an F; hybrid of homozy-
gous inbred strains were grown under uniform soil conditions.,
These plants, all being genetically alike, came into silk and were
pollinated at about the same time. At two weeks after pollina-
tion, and at intervals thereafter until maturity, three ears were
taken at random from these plants. The ears were reduced to
an air dry condition after which the kernels were removed,
counted, weighed “‘en masse” and the average weight at each stage
determined by simple division.

It is quite possible that in ears harvested at various stages of
maturity in this way there is a transfer of materials from the cob
to the kernels during the drying out process. Such an exchange,
if it occurs at all, would probably be proportionate for the various
stages and is not regarded as a serious source of error.

TaBLE 4. Percentage Germination of Corn Seeds Harvested at Successive
Stages of Maturity.

Days After Pollination Relative Development Percent Germination

14 1.5 o
21 0.1 28
28 24.2 56
35 336 72
41 51.8 02
51 68.8 06
78 100.0 98

The average weights in milligrams and the relative weights, as
compared to the final weight at maturity, of these seeds harvested
at various stages of development, are given in Table 3. Figures 1
and 2 of Plate XXV show respectively a representative ear at each
stage and 50 seeds from each ear. ; ;

The 50 seeds representing each stage of development were
planted in sand in the greenhouse with the results shown by the
photograph in Plate XXV, Figure 3. Some germination occurred
in every lot except the first which was harvested at fourteen days
after pollination. The percentage of germination of each lot and
the relative weight of the seeds from which it was grown are
given in Table 4. g

The normal seeds of maize, like those of barley (Harlan and
Pope, 1922), are apparently capable of some germination at all
stages of development but the very earliest.
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RATE OF GROWTH, FINAL WEIGHT, AND GERMINATION OF
DEFECTIVE SEEDS

The rate of growth of defective seeds as compared to normal
seeds from the same ears was determined for one type, de,,.
Ears from an F, hybrid of this stock crossed with an unrelated
inbred strain were harvested when the segregation on the ears first
became apparent and at intervals thereafter until maturity. When
all the ears had been reduced to dryness, the kernels were shelled
off, the normal and defective seeds separated, counted and
weighed, and the average weight of each class determined. The
growth curves of the normal and defective seeds from ears segre-
gating for de,, are shown in Figure 59. Although the rate of
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Fic. 50.—Growth curves of normal and defective seeds from
the same segregating ears of the dew stock.

increase in dry weight is very low for the defective seeds, the
two curves appear to be of the same general type.

In determining the relative development at maturity of the four-
teen types, dry weight was used as a criterion. Obviously, the
relative development cannot be determined with any high degree
of accuracy because it is influenced to some extent by the environ-
ment and considerably by the hereditary constitution of the stocks,
certain of the types showing more development in crosses than in
inbred strains. In order to make the determinations as nearly
comparable as possible, the figures on relative development have,
with one exception, been taken from crosses which were all iden-
tical with respect to one of the parents, and all grown the same
season. In this way the defectives are compared under condi-
tions in which hereditary and environmental differences are
reduced to a minimum.
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The relative development of defective seeds at maturity of each
of the fourteen stocks is shown in Table 5.

TaBLE 5. Relative Development in Defective Seeds of Fourteen Stocks as
Compared to Normal Seeds on Same Ears.

Stock No. Ears 7 Relative Development
dex 6 50.4
des’ 3 588
des 3L F 20.9
des = 3. 373
des 2 18.0
dé‘a : 3 34.0
der 3 18.8
des 3 15.0
des 3 5.9
dew 2 13.7
deu 3 7:3
desw 3 4.0
dess 2 4.5
dexs 3 2.4

The types show a range in development from 2.4 per cent in
, the de,, type to 58.8 in the de, type. It is noted that the order
of these types based on their relative development is not the same
as that arranged on the basis of external appearance alone. This
is partly due to the fact that the original arrangement was based
on inbred strains while the relative development has been deter-
mined from hybrids. Even when all are crossed with the same
unrelated stock, some of the types, particularly 2, 7,'and 10, show
a greatly increased development after crossing. In some crosses
the de, type reappears in the second generation so altered in
appearance that it is scarcely recognized. The recessive seeds are
almost equal to normal seeds in size and weight, and differ from
the latter only in a paler color and a mottled appearance.

Whether this increase in development which follows crossing is
due to the greater vigor of the plants on which they are borne,
or to the action of modifying factors contributed by one or both
parents, is not known. That some of the defectives are influ-
enced by modifying factors, is almost certain. The de, and
de,, types, for example, are genetically alike, yet differed in
appearance, not only in the original stocks, but in hybrids in which
both were crossed to the same unrelated stocks.

Judging from the dry weight alone, the fourteen types of
defectives correspond to various stages in the development of the
normal seed. This is shown diagramatically in Figure 73 (Part
II1) in which the relative development of each type is represented

. by a point on the normal growth curve of maize seeds.

At first glance, the defective seeds are comparable to normal

seeds which have had their development arrested at an early stage,
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as has occurred in the ears harvested at successive stages of
development, shown in Plate XXV. When these various defec-
tive seeds are tested for germination, however, it is found that they
are by no means equal to normal seeds of the same relative
development. This is shown by the figures in Table 6, in which
the germination of each type of defective is compared to the
theoretical germination of immature normal seeds of the same
relative development. The theoretical germination of the normal

" seeds was determined by interpolation of the figures in Table 4.

It is noted that the defective seeds in every case show a much
lower germination than would be expected from normal seeds of

Fic. 60.—Seedlings from normal and defective seeds of de.. Only
rarely do the seedlings from the recessive seeds survive more than
a few weeks.

similar development. In fact, the types below de; showed no
germination whatever in this test with the exception of one seed
from a total of 131 seeds of the de,, type. Defective seeds of
deg have also shown slight germination in some cases, but in the
ears used in this particular test no germination occurred.

Not only are the defective seeds less able to germinate than
normal seeds of the same development, but those which do succeed
in sprouting produce very weak seedlings which are lacking in
vigor and soon die. Seedlings from normal and defective seeds
of the de, stocks are shown in Figure 60. By planting large
numbers of seeds in the greenhouse and transplanting ‘the most
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vigorous of the seedlings to the field, it has been possible to obtain

homozygous plants of stocks 1, 2, 3 and 6.

The behavior of the plants grown from homozygous defectives
is in striking contrast to those which result when immature normal
seed is grown. In appearance the two lots of seed are almost
identical, both being badly shrivelled and aborted. Both types
give a low germination and the seedlings are, in both cases, very
weak and spindling. The plants which are genetically normal,
however, soon recover from the handicap of the poor food supply
which the aborted seed affords, and by flowering time are fully
normal in stature, and yield practically as much grain as plants
which grow from well filled, mature seed. ~The homozygous
defectives, on the other hand, remain very weak and spindling
throughout the season, produce only a small amount of pollen,
and rarely any ears. At least one pure defective ear has been
obtained, however, from each of the four stocks mentioned above,
during the past five seasons. Figure 61 shows a normal and pure
defective ear from the de, stock.

TaBLE 6. The Percentage of Germination in Defective Seeds of Fourteen
3 Stocks Compared to the Theoretical Germination of Normal
Seeds of the Same Relative Development.

Stock Defectives Theoretical Normal
des 45.6 91.0
des 44.9 94.0
des 54.0 60.5
des 35 75:5
des 11.2 47.5
des 11.8 72.5
der 10.6 49.0

“des (o] 42.0
des 0 17.0-
dew 0 39.0
deu 0.8 22.0
des (0] 10.0
dess o 12.5
dew (6] 3.5

The fact that the germination of the defective seeds is con-
siderably lower than that of immature normal seeds of the same
relative development, that the seedlings of all types are extremely
weak, and that even the most vigorous ones which are able to
survive make a very feeble growth throughout the season, indi-
cates that these lethal and semi-lethal factors do more than merely
arrest the seeds at a certain stage; apparently these factors in a
homozygous condition have a deleterious influence on the sporo-
phyte at any stage in which they are given an opportunity for
expression. In most of the types the deleterious influence is so
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marked that the career of the new sporophyte is brought to an
end in the seed stage and the lethal factors have no opportunity
for further damage past this period.

~

Fic. 61.—Left; ear segregating des. Center; self-pollinated ear
from a plant homozygous for de:.. Right; open-pollinated ear from
homozygous plant.

THE INFLUENCE OF LETHAL FACTORS IN HETEROZYGOUS CONDITION

Since the effect of the lethals is so marked when they are in
homozygous condition, it might be questioned whether they have
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not a similar unfavorable influence, though in a smaller degree, in
the heterozygous condition.

The only evidence bearing on this question is that secured from
a comparison of the height of segregating and non-segregating
plants among the 1089 self-pollinated F, plants which were grown
in 1923 and 1924. In 1923 the height to base of tassel on 398 F,
plants was measured. The average heights of the plants which
later proved to be free of these lethal factors was 77.9 inches as
compared to 77.2 for those which segregated for a single type of
defective and 73.7 for those which segregated for two types. In
1924, 659 F; plants were measured. The non-segregating plants
averaged 73.9 inches in height as compared to 71.9 for the other
two groups. Though the difference in height is not significant
either year, the fact that the two groups of segregating plants are
somewhat lower both years than the non-segregating plants may
be of some significance. Table 7 gives the frequency distribution
of the segregating and non-segregating plants for these two years.

Tasie 7. Frequency Distribution in Height of F, Plants from Crosses of

Defective Seed Stocks.

————————Mid-Class Values in Inches

Type of Plant 42, ‘47 iig2 e s 62 . 67 g )80 m Total Mean
Segregating 3:1 3 ziag 22l e 2l i8h iTuaioR | Bat Taiia e 531 73.85 == 20
Seeregating 917 .o Lallirelie e 18l e don it o0 e e 100 73300 B
Total segregating §

3! Zirel 28l 60 87 1egidsyiTrs’ 61 1z e il 631 73.80 = .36
INot segregating |, 5 e8ia1 g 4pl @B UGG reg iyl kg 416 74.90 £ .33
Difference in favor of non-segregating plants ‘ 1.10 == .49

Although no data on the yield of segregating and non-segre-
gating plants can be secured because the ears are artificially polli-
nated and full ears are seldom obtained, it has often been noted
that the segregating ears have a tendency to be smaller than those
which are uniformly normal.

These results and observations cannot be regarded as more than
mere indications that the lethals do have an effect in the heterozy-
gous condition; they certainly do not afford conclusive evidence
in favor of such an assumption. The effect, if any, of the lethals
when in combination with their dominant allelomorphs is so
slight that it could be accurately detected only by a delicate test.
Such a test is now being made with the inbred strains which have
mutated to defective seeds, and which are presumably homozygous
for all factors with the exception of a single pair involving the
defective factor and its dominant allelomorph.

EFFECT UPON THE GAMETOPHYTE

The gametophyte generation is ordinarily assumed to be inde-
pendent of the influences of the genetic factors distributed on. the
chromosomes. which it carries. Recent evidence (Jones, 1924)

e S oo bty ot s
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(Mangelsdorf and Jones, 1926) indicates, however, that there are
exceptions to the rule and that in some cases, the gametophytes
from the same plant are not all alike in their ability to reach the
micropyle and accomplish fertilization. This brings up the ques-
tion of the effect of the lethal factors on the gametophyte genera-
tion. Since these factors have such a marked deleterious influence
on the sporophyte at all stages, might they not have some degree
of expression in the gametophyte generation as well?

It has already been noted that there is a deficiency of recessive
seeds on segregating ears of a number of these types and such a
condition might be explained by slower rate of growth of the
pollen tubes carrying the lethal factors.

In order to answer this question, a large number of segregating
ears of the de, stock which regularly shows a deficiency of the
recessives were divided arbitrarily into top and bottom halves
and the normal and defective seeds in each half were counted
separately. If there were a constant difference in the rate of
growth between pollen tubes carrying the lethal factors and those
carrying the dominant allelomorphs, then the greater difference
which the pollen tubes were forced to travel in reaching the ovules
at the base of the ears would act against those carrying the lethal
factors and cause a greater deficiency of the defective seeds in the
lower halves of the ears.

The results of making counts in the upper and lower half of
fifteen ears segregating for de, are shown in Table 8.

TABLE 8.‘ Normal and Defective Seeds on Top and Bottom Halves of
Ears Segregating des.

—— Top Half — ,— Bottom Half — ,~Percent Defective—

Ear No. Normal Defective Normal Defective Top Bottom
10 165 60 204 50 26.7 19.7
29 146 48 158 48 247 23.3
30 154 44 145 39 22.2 21.2
33 89 24 78 36 21.2 31.6
45 190 57 207 54 23.1 20.7
46 210 63 200 65 23.1 24.5
51 156 44 178 36 22.0 16.8
55 155 45 185 55 225 22.9
56 138 40 172 60 22.5 25.9
58 145 56 171 50 27.09 226
120 119 32 144 48 21.2 25.0
135 119 32 79 31 21.2 28.2
139 145 47 96 31 24.5 24.4
T 148 125 41 145 42 24.7 22.5
158 115 46 112 41 28. 26.8
Total 2171 679 2274 636 23.8 29,2
BEx 3.1 . 2I37iE BI2i5 | 2220 740
Deviations 33.5 46
P, E. 15.6 15.9
Dev./P. E. 22 2.9
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Although the percentage of recessives in the bottom halves of
these ears is lower than that in the top halves, the difference is
not significant. When the ears are examined individually it is
noted that the percentage of recessives is lower in the top half
almost as frequently as in the bottom half.

From these results it may be concluded that the lethal factors
have very little, if any, effect upon the rate of pollen tube growth.
Even very slight differences in the ability of the pollen tubes to
reach the micropyle would cause marked distortions in the ratios
and should result in different proportions of defective seeds in
the upper and lower halves “of the inflorescences.

LINKAGE RELATIONS

Although no special study of the linkage relations of these char-
acters has yet been made, it was to be expected that some indica-
tions of linkage would be encountered as by-products of the other
investigations. This proved to be the case.

The first linkage to appear was that between de, and a factor
for albino seedlings. This linkage has been briefly mentioned in
a previous paper. (Mangelsdorf, 1922.)

TaBLE 9. Seedlings from Normal and Defective Seeds Showing Linkage
Between de. and w.

———Normal—— —— Defective ——

Ear No, Green White Green White
2 126 15 30 20
4 158 19 23 19
5 79 19 o 19
7 130 20 I 39
8 119 I 28 32
Total 612 74 82 129

As already noted, the de, character is peculiar in that it is greatly
modified in certain crosses. In a cross between the de, and de,
stocks the recessive seeds of the latter reappeared, so altered in
appearance, and so well developed, that it was considered feasible
to plant. a row of them in the field in order to secure a stock
homozygous for this factor. A week later when the seedlings
had emerged, this row was easily the most conspicuous one in the
field. With one exception all of the seedlings were albinos, and
this solid row of pure white seedlings in striking contrast to the
normal green plants on either side furnished a most striking
demonstration of linkage.

The remaining ears of this cross were tested in the greenhouse
and the results are given in Table 9. Figure 62 shows the seed-
lings grown from the normal and defective seeds from one of
these ears. ;
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The amount of crossing over between de, and w is 18 per cent
as determined from the normal seeds and 21.5 per cent as deter-
mined from the recessive seeds.

These values are believed to be somewhat high because of pos-
sible inaccuracies in ‘the classification of normal and defective
seeds on these ears. A large number of F,; progenies were there-
fore grown. In these the development of the defective seed was
reduced, and the segregation so well defined that, it is believed,

Fic. 62—Seedlings from normal and defective seeds of de: show-
ing linkage between defective seeds and a factor for white seedlings.

a fairly accurate separation was made. The results of planting
the normal and defective seeds from 17 I, ears are given in
Table 10.

The amount of crossing over as determined from the normal
seeds is 11.7; from the defective seeds, 10.5.

As nearly as can be determined from the records the de, stock
is the same one in which the w, factor for white seedlings:was
found. (Lindstrom, 1924.) The w, factor is known to belong
to the second linkage group in maize and it is probable, there-
fore, that the de, factor is also a member of this group although
further tests are necessary to substantiate such an assumption.
Some additional evidence for it exists in the fact that Lindstrom
(1923) has also found a case of close linkage between w, and a
defective seed which answers the description of the de, type.
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LINKAGE BETWEEN S# AND de FACTORS

The relation between the factor for sugary endosperm, a repre-
sentative of the third linkage group, and the fourteen factors for

defective seeds, may be determined from the crosses between de.’

and the thirteen remaining types. The de, stock, originally
starchy, had been changed over to sugary before any crosses
were made.

TABLE I0. Se'edlings from Normal and Defective Seeds of F; Progenies '

Showing Linkage Between de. and w.

P Normal ~ r Defective: N

Green White Green White
84 3 5 28
89 5 16 22
79 17 o 12
83 9 2 32
o1 I 27 32
54 7 I 16
58 2 1 2
42 (o) o 6
8 3 0 2
63 3 I 25
21 2 3 2
84 8 I 26
81 12 12 33
51 6} o 4
74 9 I I
68 4 o 15
59 2 2 15
1089 87 7z 283

Since the defective seeds, with the exception of two or three
types, cannot be accurately classified with regard to their endo-
sperm texture, their linkage relations with sugary must be
determined from the normal seeds alone. Linkage of sugary
endosperm with any of the lethal factors would be indicated by a
distortion of the normal 3 starchy: I sugary ratio. An excess of
sugary seeds is expected when the sugary and defective seed
factors enter the cross from opposite parents and the recessive
factor of one is linked with the dominant allelomorph of the other.
With complete linkage between Su and de, 3374 per cent sugary
seeds in the normal class are expected. Thus the range in cross-
ing over from 50 per cent to o, corresponds to a range in per-
centage of sugary seeds of 25 to 33%3. This is shown diagram-
matically in Figure 63.

F, progenies of crosses between sugary endosperm and all of
the defective seed types have been grown. The results of sepa-
rating and counting the starchy and sugary seeds in the normal
class, on ears from all of these crosses, are shown in Table 11.
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Fi1c. 63—Diagram showing the theoretical distortion of the starchy:
sugary ratio among the normal seeds when a defective seed factor is
linked with the normal allelomorph of sugary. With complete linkage
3304 per cent sugary seeds are expected in the normal class,
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TABLE 11. Segregation of Starch
y and Sugary among the Normal S
of Ears also Segregating for Defecti%es. g

Cross Ear No. Starchy Sugary % Suéary

de: X su 947 71 36
- 951 213 F 8y
% 953 219 g 81
956 OBl 32

filt Total 601 < 238 28.4
de: X su 1024 2¥7 o1
; Tog4e L s ey 42
1035 g 52

Total 521 185 26.2
des X su 1013 255 08
- 1016 352 100
1017 223 89

Total 830 287 25.7
des X su 1045 185 75
0 1047 150 37
1049 244 87

Total 579 199 25.6

des X su 1056 334 97
) 1058 330 115
1068 421 128

U Total 1085 340 ;;;
des X su 1107 66 37
s 1108 138 55

Total 204 92 ;_1
der X su 1072 187 58
" 1073 26114 114
1084 ora 90

Total 730 262 20.4
des X su 2432 287 111
i 2433 252 75

Total 539 186 25.7
des X s 1096 200, - 62
b 1098 177 50
1102 242 72

Total T 610 184 22.0
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Tasre II (cont'd). Segregation of Starchy and Sugary among the Normal
Seeds of Ears also Segregating for Defectives.

Cross Ear No. Starchy Sugary % Sugary
dew X su 906 278 88 24.0
den X su 969 205 104

. 970 137 43

o 971 228 54
Total 660> 201 23.3

dew X su 037 306 95

ot 038 298 105

i 940 170 45
Total 774 245 24.0

deis X su 1075 222 70

e 1079 135 51
Total:n 357 ', y28 25.3

dews X su 981 162 55

3 938 345 111

b 002 231 83
Total 738 249 25.2

With the exception of the cross involving de;, the lethal factors
and the factor for sugary endosperm have been contributed by
opposite parents and linkage would be indicated by an excess of
sugary seeds. In the cross of de;, the de and su factors were
introduced by the same parent and linkage would be indicated by
a deficiency of sugary seeds.

The only crosses in which there is a noticeable distortion of
the starchy-sugary ratio are those involving the de; and des
factors. In the former 28.4 per cent of the normal seeds are
sugary. This is an excess of sugary seeds of 3.4 times the prob-
able error and indicates linkage with crossing over of 33.5 per
cent. Fortunately the defective seeds of this type can also be
readily classified as to their endosperm texture and this is done
in Table 12. '

Among the defective seeds there is a marked deficiency of
sugary individuals, only 20.6 per cent being found as compared to
28.4 per cent in the normal class. The amount of crossing over
as determined from the defective seeds is 39 per cent. This -
agrees very closely with the percentage as determined from the
normal seeds. The evidence is fairly good, therefore, that the
de, and su factors are linked. -
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TaBLE 12. Segregation of Starchy and Sugary among the Defective Seeds
from Ears of a Cross de: x su.

Ear No. Starchy Sugary % Sugary
047 42 10 19.2
951 75 2y 20.5
953 85 18 17.5
956 45 9. 4 16.7

Total 247 64 20.09
e alar 233 78 25.0
Deviation -

T4 ;14 4.4
Probable Error: s.15 .

In the cross of de; x su, 31.1 per cent of the normal seeds were
sugary. This is an excess of 3.6 times the probable error and
indicates linkage with crossing over of 26 per cent. Unfortu-
nately the defectives on these ears could not be classified with
regard to their endosperm texture and it is not so certain that
linkage between de, and su exists, although it is strongly indicated.
An excess of sugary seeds of 3.6 times the probable error would
be expected as a chance deviation only once in about 65 trials.

The cross between the de, and de, factors shows independent
inheritance of these two characters as is shown in Table 1 gaThis
would be expected even though both are linked with the su factor

providing that the loci of the two lethals were on opposite sides
of the su locus.

TaBLE 13. Segregation in F» of a Cross between de: and des Showing
Independent Inheritance.

Ear No. Normal Defective
166 124 103
168 117 83
175 161 142
178 . 105 ) 131

Total 597 459

Ex. 937 504 462

Deviation 3 =3

LINKAGE OF DEFECTIVES WITH EACH OTHER

In most varieties of maize there are ten pairs of chromosomes.
(Kuwada 1915, Kiesselbach and Petersen 1925.) Therefore, in
crossing thirteen different factors in all combinations some cases
of linkage are almost certain to occur. The difficulty lies in their
detection. With independent inheritance two defectives when
crossed give a 9:7 ratio in F,. With complete linkage these two
defectives should give a 1:1 ratio. Thus the entire range of cross-

ENDOSPERM CHARACTERS IN MAIZE 555

50

]

49

48 \

47

46

PERCENTAGE OF DEFECTIVE SEEDS

45

44 G S 7
P TR S e b ko il il

bi 0 10 20 30 40 50

PERCENTAGE OF CROSSING OVER

Fic. 64.—Diagram showing how linkage between two defective se;ed
factors would distort the normal 9:7 di-hybrid ratio. If each defectn_re
is completely linked with the dominant allelomorph of the other, a 1:1I ratio
is expected.

ing over from 50 per cent to o corresponds to a range of 43.75 to
50 in the percentage of defectives. This is shown diagrammatic-
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ally in Figure 64. Since deviations of two and three per cent are

expected to occur fairl

y frequently by chance alone, the difficulty

of detecting any but the closest linkages is at once apparent.

However, the f

act that defectives often show a deficiency and very
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the F, should produce an excess of heterozygous plants as we:ll
as an excess of recessive seeds on a majority of the di-hybrid
ears. In other words, when two defectives, whose factors occupy
loci on homologous chromosomes, are brought together, a condi-
tion of balanced lethals is automatically set up. With complete
linkage these two lethals, when once brought together, can never
be separated and only di-hybrid ears all of which give 1:1 ratios
will be produced thereafter. The diagram in Figure 65 shows
how, with such a condition of balanced lethals, the proportion of
double heterozygotes in F, is expected to increase with the
intensity of the linkage.

Balanced lethals were first suggested by Renner (1916) as a
possible explanation of some of the peculiar results from the
breeding experiments with Oenothera. De Vries (1916) adopted
the explanation to account for the production of twin hybrids
in crosses of this species, but he failed to appreciate the full signifi-
cance of the effects of lethals in a balanced condition. It
remained for Muller (1918) in his classic contribution on the
inheritance of the beaded wing character in Drosophila to show
the bearing of balanced lethals on'constant hybridity, the sporadic
appearance of certain “mutants” due to crossing-over, and the
production of twin hybrids.

Of the 59 crosses shown in Figure 54, in which di-hybrid ears
have been obtained, those which have given marked excesses of
defective seeds are shown in Table 14.

TaBLE 14. Crosses of Defective Seeds which Produced an Excess of

Recessives in Fs.

Cross Normal Defective % Defective
dew x des 418 376 47.4
des X des 270 235 46.5
dew x des 64 50 48.0
dew X deu 275 251 47.7

F, progenies of only one of these crosses, de,, x de,, have been
grown. Twelve self-pollinated F, progenies were obtained of
which five were segregating for both types of defective seeds.
Although the di-hybrid ears are not in excess, as would be expected
under balanced lethal conditions, the sample is too small to permit
any final conclusion on this point. When the normal and defec-
tive seeds on these five di-hybrid ears are counted, it is found that
there is again an excess of the recessive seeds as is shown in
Table 15.

When these five progenies are combined with the two F, prog-
enies already shown, making a total of 1060 normal to 916 defec-
tives, the deviation is 52 + 13. The average percentage of defec-
tive seeds is found to be 46.3, which indicates linkage with cross-
ing over of 38.5 per cent.
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TasLe 15. Normal and Defective Seeds from F: Progenies of a Cross
of dew x des Indicating Linkage between These Factors.

Ear No. Normal Defective % Defective
858 112 99 46.9
859 130 100 43.5
862 132 112 45.9
867 125 105, - 45.7
868 143 124 46.4

Total 642 540 45.7

Expected 605 517 43.7

Deviation —23 5

g ey

It should be mentioned, that with a condition of balance.d
lethals, occasional progenies are expected in F, in which there is
a deficiency of recessives instead of an excess. This condition
would be brought about through crossing over so that the two
lethal factors, originally on homologous chromosomes, are now
borne on the same chromosome. Thus unless the linkage between
the two lethals were fairly close, so that the excesses and deficien-
cies within each progeny were sufficient to permit a separation, the
two types of F, progenies would tend to balance each other and
linkage would be almost impossible to detect.

LINKAGE OF DEFECTIVES WITH GROWTH FACTORS

The method of improving corn by selection in self-fertilized
lines aims at the removal of all recessive abnormalities such as
. white seedlings and defective seeds. There seems to be a general
belief that these factors have a deleterious effect, even in the
heterozygous condition.’

Lindstrom (1920) suggests that these recessive abnormalities,
if they do have an unfavorable effect in the heterozygous condi-
tion, are permitted to persist in the germplasm only when they are
linked with particularly good growth factors, and that in remov-
ing them by inbreeding, some of the best germplasm is lost.
Jones and Mangelsdorf (1925) have shown, however, that inbred
strains from which all recessive abnormalities have been eliminated,
yield fully as well as sister strains which still carry one or more of
these abnormal characters. Apparently nothing of value was lost
through their elimination; neither was there any marked improve-
ment when their supposedly unfavorable influence’ was removed.
Still assuming that these factors have an influence in the heterozy-
gous state, a probable explanation of these conflicting results is
that the defective seeds and other lethal abnormalities are per-
mitted to persist and accumulate, not because they are linked with
especially good factors for development, as Lindstrom has sug-
gested, but because their presence tends to keep short sections of
the chromosomes which they occupy in a continued state of hetero-
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zygosity. The increased vigor which results from such enforced
heterozygosity of the accompanying growth factors enables the
recessive abnormalities to survive in the germplasm even though
they have an unfavorable influence in themselves.

Furthermore, when two .such lethal factors which occupy
homologous chromosomes are brought together, a condition of
balanced lethals is set up which may so increase the vigor of the
stock by keeping whole chromosomes or large sections of chromo-
somes in a continued state of heterozygosity, that the lethals are
actually given an advantage and are able to survive even though
they are linked with especially poor growth factors instead of
particularly good ones.

Shull (1923) has pointed out that varieties of Oenothera which
carry lethal factors are, in general, more vigorous than those
which lack these characters. The mechanism of crossing over in
Oenothera appears to be different from that in most species as is
shown by both cytological and genetic studies; Shull (1923))
Cleland (1925). All of the characters so far studied in this
species fall into a single linkage group and the amount of cross-
ing over between the members of the group is relatively low. It
is possible, therefore, that lethal factors in Oenothera keep all of
the chromosomes, with their hereditary factors for growth and
development, in a continued state of enforced heterozygosity. If
such is the case, then the increased vigor brought about in
Oenothera by the presence of lethal factors is probably more
marked than would occur in other species where there are as many
linkage groups as chromosomes,

A PLANT CHARACTER FOR DEFECTIVE SEEDS

In addition to the thirteen endosperm characters which cause
one-fourth of the seeds on segregating ears to be defective, a
plant character which causes defectiveness in all the seeds on
one-fourth of the plants has been found.

This character appeared in the de,; stock which was received
from Mr. H. A. Wallace of Des Moines, Towa. Mr. Wallace
had found among the plants of the variety “Illinois Two Stalk”
several which produced only aborted seeds, and which appeared
to be homogygous for defective seeds. Pollen from one of these
plants applied to a hybrid of inbred strains known to be free
of hereditary defectives produced only normal seeds. The F,
plants grown from these normal seeds were selfed and produced
some ears which were segregating for defective seeds of the type
which has already been described as de,;. Not all of the ears
were segregating, however, as should have been the case, had one
of the parents been homozygous for the defective factor. Nor
did the recessive seeds on the segregating F, ears resemble the



560 CONNECTICUT EXPERIMENT STATION BULLETIN 279
aborted seeds of the pollen parent. The extracted recessives on
the F, ears were completely aborted, appeared to have no endo-
sperm tissue and showed no germination whatever. It was diffi-
cult to understand how this type could have been obtained in a
homozygous condition, or why, if the pollen parent was homo-
zygous for defective seeds, only part-'of the I, ears were
segregating for the character.

This confusing situation was cleared up, however, when a large
number of F, ears, which had been grown for another purpose,
were harvested. A total of 201 F, ears were examined and of
these 51, or almost exactly onesfourth, bore only aborted seeds and
were identical in appearance to the ears of the grandparental
pollen parent. The other 150 ears were normal in appearance
although some were segregating for defective seeds and others
were not.

Apparently the plant of “Illinois Two Stalk” which served as
the pollen parent for this cross, in addition to being heterozygous
for a recessive endosperm character de,,, was homozygous for a
recessive plant character, to which the symbol de,; may be given.
On this hypothesis the genetic composition of the parental stocks
and the F, seeds is as follows:

Pollen parent De,, de,, dep dep

Seed parent De,, De,, Dep Dep
Delg Dem .Dfpl depl

F, Seeds De,, de,y, Dep dept

Half of the F, seeds when selfed should produce ears segre-
gating for the endosperm character de,;. The other half should
give only normal seeds. Apparently these conditions have been
met; of the five F, ears which had been selfed 3 were segregating
 for defective seeds and two were not. :

That the new variation de , is actually a plant character is
further demonstrated by the fact that the recessive plants produce
only defective seeds regardless of the pollen which they receive.
If it were an endosperm character cross pollination with normal
plants should give only normal seeds.

The seeds on the defective ears show considerable variation in
development, some being almost completely defective, others only
partially so. None, however, are as fully developed as normal
seeds, though many are capable of germination and when grown
produce fairly vigorous plants which in turn bear only defective
ears. Defective ears from such homozygous plants are shown in
Figure 66. ]

There seems to be no relation between the defective seed type

which appeared in the F, endosperm generation and the defective

ears which came to light in the F, plant generation. The fact
that both came out of the same cross is regarded merely as a
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coincidence. The two have now been separated and stocks segre-
gating for one and lacking the other have been obtained. )
This variation is of interest in connection with the defective
seeds because it produces practically the same effect in the individ-
ual seeds as do some of the endosperm characters.
The character of the endosperm is usually determined by the
genetic constitution of the zygote* which results from the fusion

Fic. 66.—Normal and defective ears of the depr stock. This fac’gor
causes all of the seeds on one-fourth of the plants to be defective
regardless of the genetic constitution of the endosperm.

of the endosperm nuclei with a sperm nucleus. The defective
ear, however, represents a condition in which the expression of the
hereditary factors of the new sporophyte is prevented. Appar-
ently there is present or lacking, in the recessive plants, something
which causes all of their seeds to be aborted regardless of the
genetic constitution of the seeds themselves. Such a situation
might be compared to a population of plants in which all the
plants were dwarfed because of a lack of moisture or fertility,

*To be strictly accurate, perhaps the term “zyg_ote” ought not to be applied
to the endosperm, but its use in this connection is probably less confusing
than would be the adoption of a new term.
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while in a better environment some of the plants would be tall
and others dwarfed, because of the hereditary factors which they
carried. '

DISCUSSION

The fact that defective seeds have been noted in almost every
variety of maize which has been examined and that only in one
case have two, from different varieties, been found which have
proven to be genetically alike, gives some indication of the enor-
mous number of these characters which probably exist. The
appearance of defective seeds”in a homozygous inbred strain, as
the result of mutation, four separate times in four years, furnishes
a hint as to their probable origin. The histological studies indi-
cate that these characters do not affect specifically the endosperm
or embryo. They are, apparently, merely variations which are
extremely deleterious in their influence and their major effect is
seen in the endosperm gemeration only because the period between
fertilization and the maturity of the seed provides the first oppor-
tunity for their expression. There is some indication that these
factors also have an unfavorable influence in the heterozygous
condition and the fact that they survive and accumulate in the
germplasm may imply that they tend to keep other factors, which
affect development, in a continued state of heterozygosity.

From the economic standpoint these characters are probably of
no direct importance. From the standpoint of the geneticist they
offer a vast amount of new material which may prove useful in
charting the germplasm of this species. ‘

SuMMARY Part I

I. Defective seeds are lethal or semi-lethal characters which
affect the normal development of the seed.

2. These characters have been noted in many varieties of
maize and it is estimated that one. plant in every thirty, on the
average, is heterozygous for defective seeds.

3. Defective seeds have been the most frequent variations to
arise by mutation in homozygous inbred strains of maize.

4. Fourteen stocks segregating for defective seeds have been
crossed in 82 combinations. Only two of these which are gene-
tically alike have been found. ‘

5. Histological studies show that normal fertilization appar-
ently occurs in the formation of these seeds, and that both endo-
sperm and embryo are produced. These structures develop very
slowly, however, and remain rudimentary. Both are affected to
almost the same degree by the influence of the lethal factors,

6. The relative development of the fourteen stocks of defec-
tive seeds as compared to normal seeds on the same ears ranges
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from 2.4 per cent to 59 per cent, based upon the dry weight of
the seeds.

7. The following indications of linkage have been encountered :

The de, factor with a 'factor for white seedlings, probably the
w, factor, which is a representative of the second linkage group.
Crossing over is about II per cent.

The de, and de; factors with the factor for sugary endospe‘rm
which is a representative of the third linkage group. Crossing
over in the first case is 39 per cent, in the second 26 per cent.

Linkage between two different defectives is indicated in four
Crosses.

8. In addition to the 13 endosperm characters which cause one-
fourth of the seeds to be defective, a plant character which causes
all of the seeds on one-fourth of the plants to be defective, has
been found.
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Nox-HEREDITARY DEFECTIVE SEEDS

Almost every ear of maize bears some aborted seeds. On most
ears only a few of these are found scattered at random through-
out the inflorescence; on others, entire regions of the ear produce
only defective kernels. These undeveloped seeds have commonly
been attributed to ‘“imperfect pollination” though it has never
been clear just what conditions were-included by this term. It is
now evident that many of these -abortive seeds are lethal or semi-
lethal characters, inherited as simple Mendelian recessives, but it
must also be recognized that there are, in addition to the hered-
itary characters, various other types of defective seeds which do
not appear to have an hereditary basis or at any rate are not in-
. herited as recessive endosperm characters.

These non-hereditary types are formed regardless of whether
the ear is self-pollinated or cross-pollinated. They are found in
all varieties and occur as frequently in homozygous inbred
strains as in ordinary heterozygous varieties. In appearance
they are practically identical to some of the hereditary types,
and in separating dominant and recessive individuals from
a segregating ear, they are included with the latter. Because they
sometimes represent a significant source of error in classification,
it has been considered important to determine the frequency of
their occurrence, the conditions causing their production and, if
possible, some means of distinguishing them from the Mendelian
characters which they resemble so closely.

A microscopic examination of sectioned material from various
sources showed that there are at least four morphologically dis-
tinct types of non-hereditary defective seeds and that -these are
probably produced as the results of the following conditions :

1. Stimulus resulting from pollination without fertilization.
(Parthenocarpy.)

2. Arrested development due to competition, dominance or
other physiological conditions.

3. Irregularities in the mechanism of fertilization.

PARTHENOCARPIC DEFECTIVES

The first of these four types was found on an.ear which had
been bagged as a pollination check. After a period of several
weeks, the silks grew to such a length that some of them pro-
truded from below the bag and became exposed to pollen. As a
result, a few of the ovules on this ear developed slightly. These
were not normal in appearance and contained, instead of the usual
milky fluid, only a clear watery liquid and a jellylike tissue.
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Microscopic examination of sections of these ovules showed
that their development was due entirely to a marked growth of
nucellus. The embryo sac was readily recognized, thc_)ugh it had
begun to disintegrate at the apical end and the antipodals had
moved into the nucellar tissue. Within the sac was found some
disintegrated granular material and, in several specimens, .the €8y
and polar nuclei were still visible. No indications of fertilization
were found in any of the sections and no remains of the pollen
tube could be distinguished, although these might have been
present and not have been clearly brought out by the stain used. .
In no case was there the slightest trace of endosperm or embryo.
The nucellus in maize is very distinct from the endosperm and
there is little danger of confusing these two tissues. In none of
the specimens examined did the nucellus show any indication of
starch grain formation. A photomicrograph of one of these
ovules is shown in Fig. 4, Plate XXVI. :

The natural conclusion is that no fertilization occurred in these
partially developed ovules. Either the pollen tubes failed to
reach the micropyle, or if they reached it, failed to accomplish
fertilization. Apparently, however, the tubes in growing down
the styles had in some way transmitted a stimulus to the ovule
which resulted in a marked growth of the nucellus and pericarp,
even though fertilization did not occur.

Though the nucellus of maize is of minor importance in the
mature caryopsis, becoming compressed into a thin integument by
the pressure of the growing endosperm, yet these partially
developed, though unfertilized, ovules are comparable in certain
respects to some of the seedless fruits which are produced in the
absence of pollination, and to which the term “parthenocarpic”
has been applied.

The term “parthenocarpy” was first used by Noll (1902) to
describe the situation in which certain plants, under exclusion of
pollen, are able to form fruits outwardly normal, or nearly so,
but in which the seeds are absent or aborted. Noll reported
this condition in the cucumber and Ewert (1909, 1910) has noted
it in other fruits.

Winkler (190o8) makes a distinction between “stimulative”
parthenocarpy in which the seedless fruits are produced only
after pollination with their own or foreign pollen or in conse-
quence of an insect prick- or other irritation, and “vegetative”
parthenocarpy in which the seedless fruits occur without the action
of pollen or other stimuli.

Wellington (1913) found that in Nicotiana species, capsules
were caused to swell by merely tickling them with a sharp-pointed
instrument. Abortive seeds, probably without embryos, were
produced by singeing the buds with a hot wire, by exposure of
the plants to chloroform gas, and by cutting away a portion of the
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pistil and pollinating the stub, or by grafting the stigmatic end of ]
another pistil to the excised one and pollinating the new pistil.
These abortive ovules of Nicotiana, as well as those of maize, 5l
if they can be legitimately termed parthenocarpic, fall into the '
category of “stimulative” parthenocarpy since they represent a
development brought about by stimuli other than fertilization.
An inflorescence of maize from which pollen has been excluded
throughout the season is shown in Fig. 67. Maize never produces
seeds of any description in the complete absence of pollen though
it may be possible to produce, with drtificial stimuli, such as used
by Wellington in Nicotiana, the same development of the ovules
which results when pollen tubes enter the style without accom-
plishing fertilization. : T
Parthenocarpy is not to be confused with parthenogenesis. In
the former no embryo is produced, in the latter normal seed for-
mation may occur. Parthenogenesis occurs regularly in some
plants but, so far as is known, has never been found in maize or
closely related species. Parthenocarpy, on the other hand, may be
widely distributed. In species such as maize, however, where
the stimulated parts are of little importance, parthenocarpy is of
significance only as it has a bearing on the physiology of pollina-
tion, or represents a source of error in genetic experiments.
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SOME CONDITIONS WHICH INFLUENCE THE FREQUENCY OF
PARTHENOCARPIC DEFECTIVES IN MAIZE

Several conditions noted in the experience of making artificial
pollinations in maize suggested the possibility that the frequency
~with which parthenocarpic defectives are produced probably
depends to a large extent on the age of the silks. As already men-
tioned, these seeds were first noted on ears which had réceived no
pollen until several weeks after the silks had emerged. An inbred
strain of flint corn in which the husks are extremely long, so that
the silks must attain a length of 50 cm. or more before emerging,
regularly produces a large proportion of parthenocarpic defectives.
This same strain bears normal seeds when the husks are cut back.
These conditions suggest that the silks may become of such a
length that the pollen tubes are no longer capable of reaching the
micropyle or that the embryo sac, after lying idle for so long a
period, becomes disorganized and is no longer capable of entering
into fertilization even though the styles still retain their recep-
tivity and furnish a medium for the growth of the pollen tubes. .
Parthenocarpic defectives are also frequently produced on ears
which have been artificially pollinated several days sooner than the
normal time. In making hand pollinations it is sometimes neces-
sary to use ears from which the silks have not yet emerged. Fic. 67.—An inflorescence from which pollen has been
The husks are cut back to the tip of the spike, exposing silks which excluded throughout the season, compared to an open-polli-

under natural conditions would not have been pollinated until ' nated ear from the same strain. No development of any kind
5 occurs in the complete absence of pollination.
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several days later. On ears treated in this manner it is not un-
common for the ovules at the tip to be parthenocarpic, suggesting
that the silks are capable of receiving pollen before the embryo sac
is ready for fertilization.

INFLUENCE OF AGE OF SILKS

To determine the influence of the condition of the silks on the
frequency of parthenocarpy, the following experiments were
made: The husks were removed from young ear shoots at
periods of about six, four, and two days before the time at which
the ears would normally have silked out. The removal of the
husks and the surrounding leaf sheath so weakened the stalk at the
ear-bearing node that it was necessary to brace the plants by
tying them to a thin strip of wood above and below this node.

These immature inflorescences were pollinated with normal
pollen from earlier plants and were covered with paper bags after
pollination to avoid further exposure. As a check, ears opened
at an early stage were covered with paper bags but were not polli-
nated until several days later, or at about the time that they would
have received pollen under natural conditions.

The spikes at six days before silking were very small, and had
only a few rudimentary silks, without lateral hairs, at the base.
Spikes at four days before flowering time had short but well
developed silks at the base and rudimentary hairless silks at the
tip. At two days before blooming time the spikes were well
covered with silks. -

The normal blooming time for all of these plants was deter-
mined from sister plants of the same first generation hybrid.
Throughout these experiments only plants of a first generation
hybrid between two inbred strains were used. These strains were
free from any types of hereditary defective seeds and were homo-
zygous for all visible characters. Consequently the plants of the
I, hybrid were, for all practical purposes, genetically identical
and any difference in the number of defective seeds was caused
by influences other than heredity. Under uniform soil condi-
tions all plants of this hybrid come into silk at about the same
time, making it possible to determine fairly accurately the normal
blooming time of the plants which were prematurely pollinated.

In addition to the ears which were pollinated ahead of time,
another series was bagged and pollinated at the normal blooming
time and at periods of 7, 17 and 25 days later. The results of
these premature and delayed pollinations are given in Table 16.
The seeds from only a single ear are counted in each case. In
the pollinations made at six days before blooming time no seeds

_were set and in that made at 25 days after silking all the ears
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TasLe 16. Influence of the Age of Silks uﬁon the Percentage of Parthe-
nocarpic Defectives.

- Days before or Total No. No. of Percent
after Silking of Seeds Defectives Defective
6 days before 0 o o
A o 237 85 35.9
Ze o 121 8 6.6
Normal time 783 8 1.0
7 days after 678 11 1.6
s o 382 83 217
2HI i 60 10 16.7

except one were barren. The one exception produced 60 poorly
developed seeds at the tip of the spike of which 50 contained
endosperm and embryo and ten were parthenocarpic. :
These results indicate that the silks are apparently receptive to
pollen for a period greater than that during which fertilization can
occur, and that pollinations which are made very early or very
late do not accomplish fertilization in many cases but succeed
merely in inducing a development of the nucellus and pericarp.

INFLUENCE OF THE AGE OF POLLEN

An experiment was also made to determine whether the condi-
tion of the pollen has any influence on the proportion of partheno-
carpic defectives which are produced. ,

This experiment was planned to test the pollen at regular inter-
vals of six hours after collection. In order to avoid the necessity
of making some of the pollinations during the night, two collec-
tions were made. The first, designated as A in the table, was
made at noon, the second, B, from the same plants in the evening,
about seven hours later.

The pollen was kept in a cool basement room where the temper-
ature and humidity were relatively constant. Pollinations with
the two lots were made every twelve hours on silks which were
trimmed off, as nearly as possible, to a uniform length, and a
supply of pollen ample to insure full ears under natural conditions
was applied. Three ears were pollinated for each six hour period
up to 44 hours, which, from previous experience, was considered
the maximum period of viahility for maize pollen.

When the ears were harvested a marked differerice was noted
in those resulting from the two lots of pollen. Ears produced
from pollination with Lot A were completely filled with the excep-
tion of those resulting from the 44 hour pollen. Ears from the
B lot were all poorly filled, the earlier pollinations showing a few
missing kernels, the later ones, many. Apparently the pollen
collected in the evening was injured in some way, perhaps by the
higher humidity of the atmosphere at that time. .



570 ‘CONNECTICUT EXPERIMENT STATION BULLETIN 279
st

One ear from each pollination was shelled and the normal and
defective kernels counted. The figures are given in Table 17.

Taste 17. Influence of the Age of Pollen upon the Percentage of Parthe-
nocarpic Defectives.

Hours after Total No. N8, of Percent
Collection of Seeds Defectives Defective
Lot A ‘
7 586 23 3.9
19 641 19 3.0
43T 718 14 2.0
44 585" » 46 7:9
Lot B )
ol 788 47 6.0
13 554 5I 9.2
24 543 57 ! 10.5
37 161 45 28.0

It is noted that in Lot A, where there was apparently an abund-
ance of good pollen at all periods, there is little change in the
percentage, of defective seeds, accompanying the increase in age
of the pollen. In the ears of Lot B, however, where the number
of viable pollen grains was never enough to ‘give completely filled
ears, the percentage of parthenocarpic defectives increased pro-
gressively with the age of the pollen, beginning with 6.0 per cent at
time of collection and ending with 28.0 at 37 hours.

There seems to be no question that the age of pollen has some
influence on the frequency with which the parthenocarpic defec-
tives occur. It is probable that in the older pollen many of the
grains are capable of germinating but are not vigorous enough to
reach the micropyle, and succeed merely in transmitting-a stimulus
which induces the development of the nucellus and pericarp.

Where there is an abundance of pollen these weakened pollen tubes.

produce no effect since fertilization can be accomplished by more
vigorous tubes growing in the same styles. Where the supply of
viable pollen is limited, however, so that in many of the styles there

is no such competition, the weakened pollen grains germinate but

succeed only in producing parthenocarpic defectives.

There are, no doubt, other conditions which influence the appear-.
ance of parthenocarpic defectives. Any unfavorable weather
conditions, for example, which might prevent the poller tubes
from reaching the micropyle, would probably result in the forma-
tion of parthenocarpic defectives. In artificially self-pollinated
ears where an abundance of pollen is applied to ears that are fully
silked out, the proportion of parthenocarpic seeds which are scat-
tered throughout the ear remains relatively constant. In ears in
which it is evident that a large number of these seeds are present
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F16. 68—FEars which haye been pollinated two separate times.
The first pollination resulted in normal seeds; the second, made
some days later, produced only “arrested” seeds.
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at the tip it has been the custom to discard this area of the in-
florescence in making a study of the hereditary defective seeds.

ARRESTED DEVELOPMENT

The second type of non-hereditary defective was found on ears
in a crossing plot where the pollen parent had been planted at
two different times. The first lot of plants to come into tassel had
provided pollen enough to fertilize only a few of the ovules on the
ears of the de-tasselled pistillate plants. When the second plant-
ing came into bloom and pollen .was again shed, the seeds result-
ing from these later pollinations were very small and abortive
and never attained a normal development. They differed, in gen-
eral, from the parthenocarpic defectives, in having a.milky opaque
appearance in contrast to the clear watery condition of the latter,
although this distinction is not marked enough to permit an accu-
rate separation of these two types on the same ear.

Sectioned material showed that these seeds, though abortive in
appearance, were quite normal in structure, having a well devel-
oped embryo and an endosperm- with numerous starch grains in
the cells. Instead of growing at a normal rate, however, these
seeds grew very slowly and in some cases ceased their develop-
ment at a stage which corresponds to that found in the normal
seed at about ten days or two weeks after fertilization.

Apparently these abortive seeds represent an arrested develop-
ment, caused by the presence of more advanced seeds on the same
inflorescence. This may be merely the result of a competitive
effect or it may be due to a sort of “dominance” which the earlier
formed seeds have over the physiological processes of the inflores-
cence, similar to the advantage which a growing tip has over the
lateral branches both in plants and in lower animals. “The latter
possibility is suggested by a condition which is sometimes found
on ears in which two separate hand pollinations have been made,
the first when only a few silks are out, and the second some days
later when the remaining silks have appeared. The first pollina-
tion causes the formation of normal seeds at the base of the ear,
while the second pollination often results in the production of

“arrested” seeds over the remainder of the ear. Such ears are

shown in Figure 68. Here the results do not appear to be due to
competition alone since the competitive effect would be expected
only where the two areas meet. Moreover, the same plant would
be capable of producing normal seeds over the entire ear had all
the silks been pollinated simultaneously.

In this case, apparently, the first seeds to develop so dominate
the physiological processes of the plant, that the later seeds are
deprived of normal nourishment. In fact it is not uncommon in
such ears for the area containing the arrested seeds to be com-
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pletely cut off so that the upper part of the spike disintegrates
and is finally pushed off completely.

Seeds of the arrested type are not an important source of error
in the defective seed studies, since they occur most commonly
when all the silks are not pollinated simultaneously. In some
strains, however, they occur regularly even when all the silks are
pollinated at once. In such strains due allowance must be made
for the disturbance which they cause in the ratios.

IRREGULARITIES IN THE FERTILIZATION MECHANISM

The non-hereditary defectives which are believed to be due to
irregularities in the fertilization process are morphologically of
two types. The first of these, designated as “germless,” contains
an endosperm but lacks the embryo, while the second type, termed
“miniature,” has both structures though these are greatly reduced
in size.

In the germless seeds the development of the endosperm varies
from a condition in which only a small mass of mealy tissue occurs
to one in which well defined floury and corneous regions are dis-
tinguishable. In the miniature type the endosperm and embryo
are both apparently normal, though the former is greatly com-
pressed by the pressure of the normal seeds on either side and the
latter is scarcely half the size of a normal embryo.

These types are found in small numbers on almost any ear of
maize. A count of the seeds on fourteen open-pollinated ears of
a hybrid between inbred strains known to be free from hereditary
defectives, gave total of 10,235 seeds of which 50-or approx-
imately one out of every 205 seeds was germless. The miniature
seeds on nine of these ears were also counted and fifteen were
found in a total of 6,245 or one in every 416 seeds. The germ-
less seeds apparently occur about twice as frequently as the
miniature type. :

The suggestion that these two types of non-hereditary defec-
tives, particularly the germless type, are due to irregularities in
fertilization, comes from a microscopic examination of sectioned
material. In specimens fixed at the early dough stage, it was
found that the germless seeds contained normal endosperm tissue
and an aleurone layer but that no trace of embryo tissue was
present. Opposite the micropyle was a cavity in the endosperm
and this appeared to be a remnant of the embryo sac. Within the
cavity was found, in two specimens, a single large nucleus, to all
appearances the unfertilized or undivided egg, or perhaps the
polar nucleus. A photomicrograph of one of these specimens is
shown in Figure 3, Plate XXVI.

Apparently this represents a case of single fertilization, in which
one of the female nuclei had never been fertilized or, if fertilized,
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had not divided. The other nucleus, after fusion, or as the result
of some other stimulus, had divided and produced an endosperm,
which, though greatly reduced in size, was normal in structural
details, the cells being packed with starch grains.

There is, of course, the possibility that fertilization did not occur
at all; that the aborted endosperm was produced vegetatively by
the division of the polar nuclei. The endosperm of maize is
usually the product of a sexual fusion in which one of the sperm
from the pollen tube fuses with the two polar nuclei of the
embryo sac. In gymnosperms, however, and in some angio-
sperms, the endosperm is formed independently of any fusion and
in some species, where fusion naturally occurs, endosperm forma-
tion may be induced by artificial stimuli.

From the experience of artificial pollinations in ‘maize it can be
positively stated that no development of the endosperm occurs in
the complete absence of . pollination. However, the -partheno-
carpic defectives, already described, show that the mere growth of
the pollen tube in the style, transmits a stimulus to the ovule which
causes the nucellus to expand and the pericarp to grow. It would,
therefore, not seem to be an impossibility for the same stimulus
of pollination to occasionally induce endosperm formation even
though actual fertilization did not occur. In other words, a con-
dition regularly found in the gymnosperms and some of the angio-
sperms, might be encountered occasionally as an irregularity in
this particular angiosperm.

That the endosperm of the germless seeds is not produced

vegetatively by the division of one or both of the unfertilized

polar nuclei, is shown by a series of pollinations in which domi-
nant aleurone and endosperm color characters are introduced by
the pollen parent. On ears of a variety with white endosperm
pollinated by one in which the endosperm is yellow, all of the
germless seeds with sufficient tissue to show any color, were
yellow. On ears of a strain with colorless aleurone, pollinated by
a type with purple aleurone, the most developed of the germless
seeds were purple. The appearance, due to xenia, of these dom-
inant characters from the pollen parent, leaves no doubt that the
male nucleus has taken part in the formation of the endosperm
tisste of these aberrant seeds and that they are not the result of a
vegetative division of one or both of the polar nuclei.

On the other hand, if the germless seeds are due to single
fertilization, as first suggested, it seems rather strange that seeds
containing an embryo, but lacking the endosperm, are not found
as frequently as the reciprocal combination. If only one fertiliza-
tion occurs, the fusion of egg nucleus and sperm might be
expected to take place as frequently as that of polar nuclei and
sperm, since under normal conditions the two usually occur almost
simultaneously. (Weatherwax 19109, Miller 1919.)
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There is the possibilit i
! y that seeds of this type do occur but that
’;Iﬁeter.nbt{yp is so dependent upon the endosperm for nourishment
a ltlt aflls to deve;lop in the absence of the latter, and seeds
iriesdu ing from a fusion of sperm and egg nucleus alone are classi-
eA as parthenocarpic defectives. ‘
i 1nother possibility is, that if single fertilization occurs at all
hz} \}zlvays results in formation of an endosperm regardless of
:‘i/t Jgtio?lf “’Elgekrinllacle} of, the embryo sac was fertilized. Such a
> ‘wou e in ifteresting contrast to other i
irregularities of this sort usuall i A
. ) y result in the productio
;:(r)nrgryos. In Naias major, for example, Guignardpfound -thgt ?rt;
e cases the second male nucleus fused with the synergid

S

Fic. 69—Four open-pollinated e

: > E ars of a homozygous inbred strai
shlgw}ing the varying proportions of non-hereditary defective Ssee(lirs1
which may occur under natural conditions.

instead of the primary endosperm nucleus. When this occurred
W,(f }fmbryqs and no endospérm were produced.

e %)ossmqlty that single fertilization always results in endo-
ﬁ)erm ormation in this species, is offered only as a suggestion.
b dseems more probable that seeds with embryos but lacking an
parf}fgr?;gr}?irce sod_p?o'rly developed that they are classed as

- and it is expected that such specimens will b
(Sezlacount(}rf(:id when more of the parthenocarpic defectives in earlfr
ges of development are examined microscopically.

U5
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In this connection it may be mentioned that Harlan and Pope presented considerable evidence indicating that the mosaic seeds
(1925) have recently described a number of defective seeds in . are the result of non-disjunction of single pairs of chromosomes.

barley, in part of which no embryo could be found, in the
remainder no endosperm, both types being attributed by them to
single fertilization. In . the so-called “endosperm deficient”
kernels, however, disintegrating masses of tissue whose cells show
early stages of starch grain formation are found. These writers
believe this tissue to be of nucellar origin.,

In the parthenocarpic defectives of maize, in which the nucellus
is stimulated to such a marked degree, no evidence of starch grain
formation has been found in*any stage. Though the possibility
of the nucellus assuming the role of an endosperm under some
conditions is not denied, it seems more probable, from the descrip-
tion given by these writers, and from their photomicrographs, that
the so-called endosperm deficient kernels of barley are not due to
single fertilization but are the result of some influence which
has arrested the development of embryo and endosperm alike.
The photographs show clearly that the embryo in these abortive
seeds of barley is by no means normal.

Since there is fairly good cytological evidence that the germless
seeds are the product of single fertilization, it is possible that the
miniature seeds are also due to some irregularity in the mechanism
of fertilization, perhaps to a failure of the antipodal polar nucleus
to fuse with the micropylar polar nucleus. Normally the sperm
fuses first with the one polar nucleus and almost immediately the
two are joined by the second polar nucleus, this process constitu-
ting the “triple fusion” characteristic of the formation of the
endosperm in many angiosperms. In maize the two polar nuclei
never fuse until after fertilization (Miller 1919, Weatherwax
1919). b !

It is conceivable that occasionally, as often as once in 416 times,
this exceedingly precise mechanism might show some variation
such that the second polar nucleus would fail to enter into the
fusion. Theoretically such a variation would result in formation
of embryo and endosperm, though the latter, being the product of
the fusion of two haploid entities instead of three would have the
diploid instead of the usual triploid number of chromosomes
and might be expected to be somewhat reduced in size, as a
consequence.

Such a condition is not to be confused with that suggested by :
Webber (1900) as a possible explanation of mosaic seeds in which
part of the endosperm shows maternal characters, the remainder

i

Fie. 70.~Erom top to bottom: normal, miniature, germless, and
parthenocarpic defectives from same ear. The miniature seeds con-

paternal. Webber thought that these seeds might be due to a tain both endosperm and embryo, the germless seeds only an endo-
fusion of the sperm with one polar nucleus while the second sperm, while the parthenocarpic defectives lack. both structures.
polar nucleus divided vegetatively, the two tissues growing side

by side. East and Hayes (1911) suggested that these seeds were ; The suggested expanation of the miniature seeds, on the other

due to a vegetative segregation, and Emerson (1921) has recently hand, is that one of the polar nuclei is fertilized but that the other,
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failing to fuse, does not divide and plays no part in formation of
the endosperm.

Whether or not the miniature and germless seeds are due to the
irregularities in the mechanism leading up to fertilization, which
have been suggested, is not of first importance. Such a precise
mechanism as is found in maize might be-expected to show occa-
sional accidental variations, and such variations would probably
result in defective seeds. The fact,of main importance, how-
ever, is that these two distinct types of non-hereditary defectives
appear with a regularity that makes them a small, though con-
stant, source of error in genetic studies of the hereditary types
which they resemble so closely.

SuMmMARY—PART II

1. Four morphologically distinct types of non-hereditary
defectives, which resemble in appearance certain of the hereditary
types discussed in Part I, have been found.

2. “Parthenocarpic defectives resemble complete defectives.
They contain neither endosperm or embryo and are the result
of a marked growth of the nucellus and pericarp following polli-
nation without fertilization.

3. The frequency of parthenocarpic defectives is influenced by
the age of silks, age of pollen, and probably by other environ-
mental conditions. :

4. “Arrested” seed contain endosperm and embryo but both
structures are retarded in their development due to competi-
tion or physiological dominance of normal seeds on the same
inflorescences.

5. “Germless” seeds contain endosperm tissue but no embryo.
Cytological examinations indicate that these seeds are due to
single fertilization instead of the usual double fertilization.

6. “Miniature” seeds are normal in structure though some- -

what reduced in size. It is suggested that they are the result of
irregularities in fertilization such that their endosperm is diploid
instead of triploid in its chromosome number.
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PART II1

GenEeric Factors WHIcH INFLUENCE THE TEXTURE OF
THE ENDOSPERM

In addition to the thirteen, and probably many more, genetic
factors which primarily affect the amount of endosperm pro-

. duced, there are a number of others which govern the chemical

or physical nature of the storage material and result in differences
in the texture of the endosperm.

Several of these factors are already familiar to geneticists.
Three of them, sugary, waxy, and shrunken, are inherited as
simple Mendelian recessives and are complementary in their
action, crosses between any two of these types resulting in starchy
F, seeds.

The texture of the endosperm of flint and flour varieties of corn
has also been found to show alternative inheritance in some
crosses. These characters differ from the other three in that a
double dose of one is always dominant to a single dose of the
other, with the result that the F, seeds of a cross are always
maternal in appearance no matter which way the cross is made,
while the F, progenies show a I:I segregation no matter which
type of F, seeds is planted. (Hayes and East, 1925.)

To these already familiar characters affecting the texture of
the endosperm, must be added another one, brittle, which has
appeared in the course of these investigations.

BRITTLE ENDOSPERM*

In 1922, in a lot of about 100 self-pollinated ears of Sanford
White, a typical eight-rowed, New England flint variety, were
found two ears which segregated for an endosperm character
which had not been noted previously. In appearance the reces-
sive seeds on these two ears were somewhat similar to the familiar
sugary seeds, being translucent instead of opaque and wrinkled in-
stead of smooth. They differed from sugary seeds, however, in
being generally less wrinkled and having a more shrunken appear-
ance. In fact, except for the translucent condition, they were not
unlike the shrunken seeds described by Hutchison.

On examination, the endosperm of these aberrant seeds was
found to consist of a mass of amorphous tissue, distinctly sweetish
to the taste and very brittle in texture. Because of this latter
feature the new character has been given the name brittle endo-
sperm and the factor symbol bt.

* Prof. J. B. Wentz, Iqwa State College, writes that he has recently sent
to the Journal of Heredity a manuscript in which he describes this same
character as concave.
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Some of the brittle seeds from one of these ears were planted
in 1923. Though the germination was poor and the plants lacked
somewhat in vigor, a few self-pollinated pure brittle ears were
obtained. The original segregating ear and one of the brittle
ears derived from it are shown in Figure 71.

When outcrossed to an unrelated stock the brittle seeds re-
appeared in the F, endosperm generation as simple Mendelian
recessives. A count of the normal and brittle seeds from five self-
pollinated ears of such a cross is given in Table 18,

TaBLE 18. Starchy and Brittle Seeds on Self-pollinated Ears.

Ear No. Starchy Brittle
1747 212 61
1748 349 o1
1749 273 03
1750 190 57
1751 335 104

Total 1350 406

BEx l2e1 1324 441

Deviation 35

PiE 122

Dev./P.E., 29

Because this new character resembled, in some respects, both
sugary and shrunken endosperm, it was crossed with both of
these. The F, seeds in both series of crosses were starchy, indi-
cating that brittle endosperm is a condition genetically different
from either sugary or shrunken.

SUGARY X BRITTLE

Although the brittle seeds on the original segregating ear were
similar to sugary seeds in appearance, the two types were dis-
tinguishable and could be separated with a fair degree of accuracy
when both occurred on the same ears. In addition to the general
differences already mentioned, it was noted that on ears of which
all the seeds were genetically white, the brittle seeds were char-
acterized by a faint yellowish cast, a sort of discoloration of the
endosperm, while the sugary seeds, like the starchy, were a clear
white.

Table 19 gives the results of separating the starchy, sugary,
and brittle kernels from three ears and Figure 72 illustrates the
P, F,, and F, ears of this cross.

Although the results fit a 9:3:4 ratio the deviation from
expectation is rather high, there being an excess of starchy and a
deficiency of sugary seeds greater than four times the probable
error. The deviation of the brittle seeds is within the limits of
random sampling. The marked deviation in the starchy : sugary
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F16. 71.—Original ear of Sanford White segregating for brittle
endosperm and a pure brittle ear derived from it.

ratio may be due to genetic factors affecting the rate of pollen
tube growth which are discussed in Part V, published elsewhere
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(Mangelsdorf and Jones, 1926). In spite of these deviations the
results show that sugary and brittle endosperm are due to two dis-
tinct genetic factors which are probably independent in inheritance,
no indications of linkage being shown in this cross.

TaBLE 19. Starchy, Sugary and Brittle Seeds in the F., Endosperm Gen-
eration of a Cross between Sugary and Brittle.

Ear No. Starchy Sugary Brittle
422 242 ‘ 61 78
1754 169 47 63
1755 166 - 43 72

Total 577 151 213

Ex. 9:3:4 530 176 235

Deviation 47 —25 —22

P.E. 9:7 ratio 10.26

Dev./P.E. 4.6

SHRUNKEN X BRITTLE

Only two segregating F, progenies of this cross were obtained.
A count of the seeds on these two ears is shown in Table zo.
Because of the variation in the translucent condition of the
brittle seeds, an accurate separation of brittle and shrunken in-
dividuals was not possible and these two classes have been
combined.

It should be mentioned that both of these ears were also segre-
gating for sugary seeds. These could not be classified accurately
with regard to the other characters involved in this cross and
since sugary is known to be independent of both shrunken and
brittle it was considered safe to disregard the unclassified sugary
seeds entirely.

TaBLe 20. Starchy, Shrunken, and Brittle Seeds in the F, Endosperm
Generation of a Cross between Shrunken and Brittle,

Ear No. Starchy Shrunken and Brittle
1756 1220 90
1757 119 61
Total . 241 151
Exiig:7 220.5 171.5
Deviation, 20.5 -
BPIE. 662

Deviation/P. E., 3.1

. Although there is a deviation of 3.1 times the probable error,
the results approach a 9.7 ratio. This indicates that brittle and
shrunken endosperm are due to two distinct genetic factors which
are complementary in their action and are inherited independently.
Linkage between the b¢ and sh factors would be indicated by an

I N T
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Fi6. 72.—Parental, F: and F. generations of a cross between sugary
and brittle endosperm.

excess of the recessive types; actually there is a significant
deficiency.
BRITTLE ENDOSPERM FROM TWO VARIETIES

In 1923, Dr. R. A. Emerson, in a letter to Dr. D. F. Jones,
wrote that wrinkled, translucent seeds had been found in an inbred
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strain of Improved Leaming. These seeds were first thought to
be sugary seeds segregating out from a previous accidental cross.
The recessive seeds, however, failed to germinate in an incubator
and heterozygous plants pollinated by pure sugary gave only
normal starchy seeds. These facts led to the conclusion that the
new character was a lethal, phenotypically similar to sugary but
genetically quite distinct from the latter.

Dr. Emerson very kindly sent seed of the original strain and of
the cross. Both lots were grown in 1923 and a number of self-
pollinated ears were obtained. Though the recessive seeds of the
original inbred strain failed tosgerminate, the extracted recessives
from the vigorous F, ears grew readily. When pollen from these
pure recessives of Emerson’s strain was applied to plants hetero-
zygous for the brittle factor, a 1:1 segregation of starchy and
brittle occurred, demonstrating that this new endosperm character
from Improved Leaming is genetically identical to the brittle
endosperm found in Sanford White. Improved Leaming is a
dent variety of Western origin while Sanford White is a New
England Flint type of long standing. :

SHRUNKEN ENDOSPERM FROM TWO SOURCES

In this connection it may be of interest to record that the char-
acter shrunken which Hutchison found in some ears of floury
corn from the Ponka Indian reservation has also appeared in a
Kansas variety of dent corn known as Pride of Saline. Open
pollinated ears with a few shrunken seeds were sent to the writer
by Professor J. H. Parker of the Kansas Experiment Station.
The recessive seeds from these ears were grown and crosses were
made between this strain and a shrunken stock secured from Dr.
Hutchison. The F, seeds of such crosses were all pure shrunken,
demonstrating the genetic similarity of the two parental types
with respect to this character.

WAXY ENDOSPERM IN CHINA AND AMERICA

Of even greater interest is the discovery in 1922 of waxy endo-
sperm in two self-pollinated ears of Sanford White, though of a
different strain from the one in which brittle endosperm was
found. ’

This peculiar endosperm texture had previously been found
only in three isolated localities in China, Burma, and the Philip-
pines. Collins (1920) failed to find a single waxy variety among
more than a thousand American varieties which he examined.

The waxy type isolated from Sanford White was crossed with
a waxy strain which had come originally from Shanghai, China.
This cross gave only pure waxy F, seeds, proving that the two
strains were genetically alike in their endosperm texture.
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So far as is known, the only waxy corn ever grown in Con-
necticut is the Chinese strain which has been used in genetic
investigation at the experiment station farm for a number of
years. No corn of any kind has ever been sent from the station
to_the locality from which the ears of Sanford White were
obtained, and it is scarcely possible that the appearance of waxy

“endosperm in this variety is due to previous crossing with the

Chinese waxy. Nor is there any indication that the strain in
which waxy has appeared has undergone any recent crossing with
such a widely different sort as the Chinese waxy. The strain
which carries the waxy endosperm is typical of the variety in
every respect, including number of rows of grain on the ear which
Collins (in a letter) suggests as the character which would be
most affected by crossing.

The origin in an American variety of this peculiar endosperm
texture, previously found only in several isolated Asiatic localities,
will probably remain a matter for speculation. It may have
arisen as a mutation in very recent years or it may have been
carried by the stock as a hidden recessive for centuries. Waxy
seeds are not particularly conspicuous in appearance and a few
such seeds on open pollinated ears would ordinarily escape atten-
tion, and the character might be carried along indefinitely.
Neither is a recent mutation from starchy to waxy an impossi-
bility, since mutations affecting the endosperm have appeared in
homozygous inbred strains of maize in at least four instances, as
noted previously.

CONSTANT VARIATION IN THE STORAGE MATERIAL OF
THE ENDOSPERM

The .finding of brittle endosperm in Leaming and Sanford
White, of shrunken endosperm in Pride of Saline and a variety
of flour corn from the Ponka Indians, of waxy endosperm in
China, Burma, the Philippines, and finally in New England, leads
to the conclusion that these recessive characters have a wide dis-
tribution in the germplasm of maize varieties, or that the germ-
plasm is constantly producing anew these variations which affect,
so profoundly, the nature of the food material stored in the endo-
sperm. Under domestication some of these variations, as for
example, sugary, offer economic advantages and are retained.
Others may have a survival value under certain climatic condi-
tions and are automatically sorted out. This may have been the
origin of waxy varieties in China, Burma, and the Philippines.

It is now generally agreed that maize was confined to the
American continent previous to the beginning of the sixteenth
century. ‘Why waxy varieties should have been developed in
these Asiatic localities and apparently in no other part of the
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world is difficult to understand, unless this peculia;iftype of endo-
sperm has natural advantages under the environmental conditions
obtaining in these regions, or unless waxy varieties were isolated
because of their economic superiority. Since the waxy corn is gen-
erally regarded as inferior to the starchy types for food purposes
where bo’gh are known, it seems more likely that the isolation.of
waxy varieties has been brought about by natural selection. This
assumption is substantiated by the discovery of waxy endosperm
in varieties of Coix and Andropogon sorghum from these same
regions. (Kempton 1921.)

©

THE RELATIVE DEVELOPMENT OF ENDOSPERM CHARACTERS

The fact that the brittle seeds show such a low percentage of
germination, in some cases none at all, suggests that these various
factors which affect the texture of the endosperm are not funda-
mentally different from the lethal and semi-lethal seeds described

.in Part I; that all represent “defective” conditions of the endo-

sperm, and that any distincti ich i i
e kind,y tion which is made is one of degree

It will be recalled that when both normal and defective seed
from segregating ears were weighed, the defectives showed a
development ranging from 2.4 per cent in the completely lethal
types to 59 per cent in the semi-lethal types.

The same method of determining the relative development of
these five endosperm characters has been followed. The domi-
nant and recessive seeds from segregating ears were separated
counted, and weighed. The average weight of each type was
determined by simple division and the relative development
obtained by a comparison of the two quotients.

- The average weights of the seeds and the relative devetopment
of each type of endosperm texture is shown in Table 21.

TaBLe 21. Average and Relative Weights of Dominant and Recessive
Seeds fom Segregating Ears.

Character No. of Av, Wt. Dominant A i
S(;]g\;egatmg, Ears Seeds in rl:;n V.SX(?S %zcers;ve %leé.cxti}‘e)g
axy 3 306 295
Floury 3 208 109 ggé
ghrunken - 37 ZogpkilE 91.0
Bu_galry g 255 226 885
rittle 2 230 143 62.3

_ It will be noted that in evesy case the recessive seeds were lower
in weight than the dominant seeds from the same ears. Hutchison
(1921) weighed a large number of individual starchy and shrunken
seeds from' segregating ears-and though the shrunken seeds

o G
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were lower in weight the difference was not significant when the
probable error was considered. He concluded, therefore, that the
shrunken seeds were equal to the starchy seeds in their develop-
ment. Although the method used here does not permit the calcu-
lation of probable errors it does give a very accurate average
weight of the dominant and recessive seeds. Of the many segre-
gating ears which have been used in these and other determina-
fions not one has ever been found in which the recessive seeds
were equal in weight to the dominant ones.

Apparently the seed of maize attains its maximum development
only when the endosperm is genetically starchy. Genetic factors
which cause the formation of other carbohydrates in the endo-
sperm, such as dextrose in the case of sweet corn, possibly some
other sugar in the brittle seeds, and perhaps erythrodextrin in the
waxy seeds (Weatherwax 1922), do so at the expense of total
dry matter laid down. Although the amount of dry matter is not
necessarily the sole criterion of endosperm achievement, it never-
theless appeats to be the most important one.

The waxy seeds most nearly approach the normal condition in
relative development, the floury seeds come next, followed by
shrunken, sugary and brittle in the order given. The germina-
tion of the seeds and the vigor of the seedlings is closely correlated
with the relative development of each type, the waxy and floury
seeds being almost equal to starchy in these respects while the
shrunken and sugary seeds are somewhat inferior and the brittle
seeds are very poor.

DISCUSSION

These five characters which influence the texture of the endo-
sperm and the thirteen factors which govern the amount of tissue
can be arranged in a series representing different stages of endo-
sperm formation. All of the factors result in a decreased develop-
ment of the endosperm as measured by the dry weight of the
seed. When the relative development of these six types is repre-
sented by points on the normal growth curve of the seed of maize,
together with the thirteen defectives, as shown in Figure 73, it
is noted that these 18 endosperm characters form a continuous
series ranging from the de,, type to waxy endosperm.

In other words, the seeds of maize, to attain a relative develop-
ment of 100 per cent, must pass safely through all the points
represented on the growth curve. This means that in order to

attain the normal or “starchy” condition a seed must be dominant .

for at least 18 genetic factors, any one of which in the homozy-
gous recessive condition would reduce its development.

The space on the curve between 50 and 9o is hot heavily popu-
lated and it is possible that characters which fall into this region

are still to be found.
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Hie,, 73.—.Diagram in which the relative development of endosperm
characters is represented by points on the growth curve of normal seeds
of maize. .

The characters which show a development of 50 per cent or
more are the most useful to the geneticist because there is enough
endosperm development for differences in texture to be apparent
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and in most cases these characters can be secured in a homozy-
gous condition. This latter feature constitutes an advantage
when linkage relations are studied because it permits the use of
backerosses.

SumMmMARY—DPArT II1
1. Brittle endosperm, a new character intermediate between

- sugary and shrunken in appearance, is inherited as a simple

recessive.

2. Crosses between brittle and sugary or brittle and shrunken
give starchy seeds in F, and 9:3:4 or 9:7 ratios in F,. No indi-
cation of linkage is shown in either series of crosses.

3. DBrittle, shrunken, and waxy endosperm have been found
in widely separated localities and in unrelated varieties indicating
their widespread distribution in the germplasm or constant
reappearance by mutation.

4. The endosperm of maize apparently attains its maximum
development when genetically starchy. The relative development
of waxy, floury, shrunken, sugary and brittle seeds is always less
than that of starchy seeds from the same ears.

5. The characters which affect the texture of the endosperm
are not fundamentally different from the defective seeds pre-
viously described, which influence primarily the amount. .

6. The maize seed in order to attain the normal or “starchy”
condition must be dominant for at least 18 genetic factors.
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P ARV

PrREMATURE GERMINATION OF MAIZE SEEDS AND GENETIC
Facrors WaicH GovERN DorRMANCY

In a paper on defective seeds, the writer (1923) mentioned
briefly a condition in maize in which thé seeds fail to go through
a resting period, germinating while still attached to the ear of the
growing plant and before the seed is mature. A similar condition
was reported simultaneously by Lindstrom (1923) who found
among the ears of a strain of Golden Bantam sweet corn, which
was being studied for defective endosperm, one ear which also
segregated for germinating seeds. ~ Somewhat later Eyster (1924)
described a similar character which he calls “primitive sporo-

phyte,”* and more recently, in another paper (Eyster, 1924), he

reports a second factor for premature germination.

Since 1921 a number of stocks which segregate for germinating
seeds have come under observation of the writer. Self-pollina-
tions and crosses in these stocks indicate that there are at least five
complementary factors and two sets of duplicate factors involved
in premature germination of maize seeds. A description of these
characters and an account of their genetic behavior is given in
the following pages.

COMPLEMENTARY FACTORS
gé

The first type of premature germination was found in 1921 in
a strain of Gold Nugget flint corn which had been twice self-
pollinated. The germinating seeds were not noted in the first
generation and either had not appeared, or the germination was so
slight as to escape notice. The ratio of dormant to germinating
seeds was approximately 3:I and the character has continued to
‘behave as a simple Mendelian recessive both in the original strain
and in crosses. A count of the dormant and germinating seeds
from eight ears of this stock is shown in Table 22.

Premature germination induced by the ge, factor begins at an

O | S *

*The term primitive sporophyte as used by Eyster in describing pre-
mature germination in maize, has not been adopted by the writer because
it is thought to be somewhat misleading. Eyster compares the condition
in maize to that found in Selaginelle ruprestris in which the sporophyte
develops while the egg is still attached to the female gameteophyte. The
resemblance between this condition and that found in maize is more super-
ficial than real. As a mere term to designate the character, primitive
sporophyte would serve as well as any, except for the fact that readers,
not familiar with the premature germination in maize, might draw the
conclusion that prematurely germinating seeds actually represent a rever-
sion to the primitive condition of the race and that a change in a single
gene can carry back the maize plant, phylogenetically, so to speak, to the
group in which the club mosses are found.
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early stage. The actual sprouting of the seed has usually occurred
when the seeds are in the late milk stage but the segregation is

'

F16. 74—Two ears segregating for germinating seeds of the ge:
type. Germination begins at an early stage. The ear at the right
shows the apparent linkage between endosperm color and premature
germination.

apparent at an earlier period because the recessive seeds are, with
few exceptions, white, while the dormant seeds on the same ear
are yellow. Eyster reports a similar association between pre-
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mature germination and the absence of color in the endosperm and
explains this on the basis of close linkage. Evidence presented
later suggests that this may not be the true explanation, but the fact
remains that the germinating seeds of this type are almost always
lacking in endosperm color at all stages and can be distinguished
from the dormant seeds as soon as the latter begin to show color.
When the seeds have reached the late milk stage, germination has
proceeded to a marked degree. The plumule, though well devel-
oped, is often unable to burst the pericarp because the endosperm
is still soft and no pressure is provided. Instead it winds aim-
lessly around the endosperm, giving the seed a peculiarly swollen
appearance. Later, as the endosperm tissues harden, many of the
plumules are able to rupture the seed coat and, often, well
developed roots and shoots are formed. i
Germinating seeds, removed from the ear and grown in sand
in the greenhouse, produce only albino seedlings which are
very abnormal in appearance and soon die. If such seedlings are
grown in complete darkness they develop a faint green color which
disappears immediately upon exposure to full light. The faint
green color is also formed when the seeds remain on the ear,

well covered by heavy husks, but disappears when the husks are-

stripped down.
geé;

Premature germination of the type caused by the ge, factor.

was found in an inbed strain of Golden Bantam sweet corn. This
type of germination is not nearly so complete as that caused by
the ge, factor. The recessive seeds are recognized by their smaller
size and pale yellow endosperm, but not all of them show well
marked indications of sprouting, and only occasionally is germina-
tion so advanced that the plumule ruptures the pericarp, and pri-
mary or secondary roots are formed. When these occasional
seeds which do show marked germination are removed from the
ear and grown in the greenhouse, they develop normally so far
as chlorophyll is concerned, but are considerably dwarfed in
appearance, growing more slowly than normal seedlings. Only
a few of them survive more than several weeks. !

The condition caused by the ge, factor is also inherited as
a simple recessive and a count of seven ears segregating for this
character is given in Table 22. '

TaBLe 22. Segregation of Dormant and Germinating Seeds in Stocks ges,
ges, ges and ges.

Type No. of Ears = Total ge Exs 343 Dev. Bl
ges 8 2220 528 555 —27 13.8
ge» &z 1928 500 482 27 12.8
ges 4 44 - 99 112 —1I13 6.2
ges I 169 44 42 2 3.8
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8¢

In 1924, Dr. Lindstrom very kindly furnished the writer with
seed of his strain which had been segregating for germinating
seeds. In some respects this type of premature germination,
designated as ge, in this series, 1s almost identical to ge,. The
germinating seeds are white, with few exceptions, while the
dormant seeds have a deep yellow color so characteristic of the
Golden Bantam variety. The plumules produced by the germi-
nating seeds are, like those of ge,, albinos. They differ from
the latter, however, in failing to form the faint tinge of green
which characterizes the ge, seedlings under certain conditions.

The processes of germination in the ge, seeds evidently begin
earlier and proceed further than in ge, seeds. When the dor-
mant seeds are mature, the endosperm of the germinating seeds
is almost completely exhausted and the pericarp is little more than
an empty shell containing the withered remains of the partly
grown seedling. This character is inherited as a simple reces-

sive as indicated by the counts of the seeds from four ears shown
in Table 22. :

£ey

Germinating seeds were noted on an ear of an eight-rowed,
yellow flint variety of the Longfellow type, received from Mr.
T. B. Macaulay of Montreal, Canada. No count of the seeds was
made on the original ear which was thought to Be open-pollinated.
When the dormant seeds from this ear were grown and the plants
self-pollinated, segregating ears were again obtained. The pro-
portion of dormant to germinating seeds on one of these ears is
given in Table 22. :

Germination in this stock does not begin until the seeds are
fairly hard. The premature germination is not associated with
absence of color in the endosperm as in the three stocks already
described, nor are the seedlings albinos as in the case of ge, and
ge;. Germinating seeds of this type, when removed from the
ear and planted. in the greenhouse, produce seedlings which are
almost normal in appearance. By growing a large number of
such seedlings it might be possible to mature a few homozygous
plants in the greenhouse during the winter months. This stock,
however, is the only one in which there seems to be any possi-
bility of ever attaining a homozygous condition. :

8¢e;

This factor evidently arose as a mutation in either the ge, or
ge, stocks. A cross between these two stocks, in addition to giving
the expected 9:7 and 3:I ratios, also produced a few progenies
in which the ratio was clearly 27:37, as the figures in Table 24
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indicate. Evidently three factors for germinating Seeds instead
of two were involved in this cross. It is not known which of
the parental stocks contributed the third factor but it seems fairly
certain that it arose in one or the other by recent mutation, since
both strains had previously given only mono-hybrid ratios and a
later generation has done the same. '

This new factor is almost identical to ge, in its effect. The
recessive seeds are completely lacking in endosperm color and the
sprouts are entirely without chlorophyll. The two types cannot
be distinguished from each other but both are separable from ge,
for a brief period during which the faint green color is visible in
the sprouts of the latter. :

DESCRIPTION SUMMARIZED

The chief characteristics of these five types of germinating seeds
may be briefly summarized as follows :

Approximate Time

Germination Color of Color of
Type - Begins Endosperm Plumule
ger late milk white white (green tinge)
ge: dough pale yellow green
ges early milk white white
ges hard dough " yellow green
ges early milk white white

It should 'be emphasized that all these stocks are genetically
yellow in their factors for endosperm color and genetically green
with regard to seedling color. The absence of endosperm and
chlorophyll color is apparently due to the physiological effects of
premature germination.

All these characters are fully as lethal in their effect as the
defective seeds described in Part I. Under field conditions the
growing seedling dies as soon as the plant matures and the mois-
ture supply is cut off.

PHENOTYPICAL AND GENETIC DIFFERENCES

The breeding program with these five types of premature ger-
mination involves crossing them in all combinations. Only seven
of the ten possible crosses have so far been made, but the dis-
tinct phenotypical differences between several of the types almost
precludes the possibility that they are genetically alike, and a
tentative conclusion has been reached that all five are probably
genetically distinct.

It is noted that the types fall into two distinct classes with
regard to plumule color, ge,, ge,, and ge, producing white sprouts,
ge, and ge, producing only green plumules. That the first three
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netically distinct is shown by the 27:37 ratios given in
:’}‘rfbl%ezz. Tge ge, and ge, types Zre considered to be distinct
from the remaining three because of the marked phenotypical
differences between the two groups, and crosses which have so far
been made confirm this assumption. The cross between ge, and
ge, has not yet been made and though these two differ in the
amount of endosperm color, the time at which germination begins,
and the vigor of the seedlings, these differences are all of degree

- and might result from the action of modifying factors. There

gel gez gex gey ges
\ \ gel
DM
ges
b3 Seeds Normal \\\\ dal
N
Two Types in Fp
gey
N gl
\ Di-hybrid Ears in Fy
N \
ges
Phenotypical Differences

Fic. 75—Diagram showing the crosses which have beer{ made among
the five stocks in which complimentary factors governing premature
germination are involved.

remains the possibility, therefore, that ge, and ge, are genetically
identical. | (s
The situation with regard to these five types is shown in Figure
75. Squares with vertical cross hatching represent crosses in
which the F, seeds are dormant and the F, has not yet been
grown. Those with horizontal cross hatching indicate the com-
binations in which both types were recovered in F, aljchough no
di-hybrid ears were obtained. Diagonal cross hatching repre-
sents crosses in which di-hybrid _ratios were found m.Fz, Whlle
two intersecting diagonal lines indicate marked phenotypical differ-
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ences between the types. The crosses in which di-hybri rs
were obtained are given in detail in Tables 23 and 24.y e

‘CABLE: 23, .Ears Segreggting for Both Factors in the F. Endosperm Gen-
- eration of a Cross of ge: and ge..

Ear No. Dormant i Germinating
711 149 i 99
712 -1 139 112
713 FAGI 118
714 168 130

Total " L602 450

Exlgr

Dev»957 597 . 464

P E. 509

TABLE 24. Mendelian Ratios Occurring in the F, Endosperm Generation
of a Cross Involving ge:, ges and ges. 5

Ear No. Dormant Germinating Types Involved Ratio Expected
2037 172 57 e '
2038 230 78 gei i
2040 216 22 ge: o

Total 618 157

Ex 3 582 104
2039 122 105 ges, ge :
2041 165 124 : Eea, ge: %7
2042 100 129 gex and ges or ges i
2043 131 83 ges, ges g
2044 212 Sz ges, ges %

o SR 126 ge: and ges or ges i
2046 128 113 ges, ges i
2047 171 128 ges, ges 5

Total 1303 935
Ex. 97 1259 979

2048 oI 178 ges, ges, ges 27:
2049 137 184 :ael: Eegz zes 7%
2050 04 125 ges, ges, ges i

Total 322 487 ‘
R Se e 341 468

The evidence so far as it goes indicates that these five types are
all different and that the plant must be homozygous for the domi-
nant allelomorphs of all five factors in order for all of its seeds
to remain dormant until maturity.

DUPLICATE FACTORS

Premature germination due .to the action of duplicate factors
was first found on the F, ears of a cross between two strains of

e e e P R

e

o

o
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Canada Flint which had been inbred for four generations. Ger-
minating seeds had never been noted in either of these inbred
strains nor did they appear among the F, crossed seeds. When
the F, plants were grown, however, a number of the ears bore
germinating seeds, scattered at random over the inflorescence.
These ears were open-pollinated, and no attempt was made to
determine the ratio in which the segregation occurred. Dormant
seeds from one of these ears were grown and five self-pollinated
ears were obtained. Three of these were clearly segregating in a
3:1 fashion. The fourth deviated from a 3:1 ratio by an amount
equal to ten times the probable error, but exactly fitted a 15:1
ratio. The counts on these ears are arranged in Table 25.

TABLE 25. Segregation of Dormant and Germinating Seeds when Dupli-
cate Factors ges and ger are Involved.

Nearest Deviation from
Ear No. Dormant Germinating Ratio Mendelian Ratio Nearest Ratio
2171 123 46 2,741 31 13/ timesdiR R,
2172 104 31 B4l 31 lonity, “
2173 121 43 28:1 31T Bl 5
2174 230 15 153 °T 15:1 i “

The appearance of germinating seeds in the second generation
of a cross between strains which had never previously shown
these characters and the 3:1 and 15:1 ratios obtained in F, can be
explained by assuming a pair of duplicate factors, one of which
was contributed by each of the inbred strains. These factors
are given the symbols ge, and ge, and the following genetic con-
stitution of the parents and F, plants is suggested:

Parents F, Plants
GesGegge.ge: GeggesGe.ge:
ge.ge.Ge.Ge,

The F, plants when selfed should give 15:1 ratios. Whether
or not they did could not be determined because the ears were
all wind-pollinated. The dormant seeds from these plants should,
when grown, give three types of progenies; (1), non segregating,
(2), segregating 3:1I, (3), segregating 15:1. Had the F, plants
been selfed these three types of progenies would be expected in
the ratio of 7:4:4 respectively. The non-segregating ears would
be expected when one or both of the recessive factors is lacking ;
3:1 ratios should occur when the plant is homozygous for one
and heterozygous for the other, while the 15:1 ratios are expected
on plants which are heterozygous for both factors.

It is noted that all three types of progenies have been obtained
although the number of selfed ears examined is too small to deter-
mine in what proportions the various types are appearing.



T T L R T L ywTTE v

M 0 L b

598 CONNECTICUT EXPERIMENT STATION BULLETIN 279

Apparently the two factors involved in this stock are indepen-
dent. Linkage would be indicated by a distortion of the 15:1
ratio, an excess of recessives being expected in the coupling phase,
a deficiency in the repulsion phase.

Premature germination in this stock is somewhat similar to that
caused by ge,. The plumules are green but the endosperm color,
instead of being pale yellow throughout, is affected only in the
regions adjacent to the embryo. The endosperm color of the
dorsal sides of the seed is, in most cases, full yellow.

RATIOS OF 8:I' AND 41 :I

Another stock in which the action of duplicate, or perhaps
triplicate, factors is suggested is the result of pollinating a chimera
plant which appeared in the third generation of inbreeding in a
strain of Sanford White, with pollen from an unknown yellow
stock. The chimera had produced a pure white ear shoot and it
was desired to obtain both selfed and crossed seeds from this
plant. Accordingly pollen from an F, hybrid of two inbred
strains of yellow flint corn was applied, but unfortunately no
record was made of the row from which the pollen was taken
and it is not known whether this particular hybrid had ever
produced germinating seeds. It is known, however, that the in-
bred strain of Sanford White in which the chimera appeared had
nevet shown germinating seeds.

TaBLE 26. Segregation of Dormant and Germinating Seeds when Dupli-
cate Factors ges and ges are Involved,

Nearest Deviation from
Ear No. Dormant Germinating Ratio Mendelian Ratio Nearest Ratio

2178 165 4 41.3:1 15:1 3.1 times P.E.
2179 163 22 24T 15:1 s #
2180 187 21 8.0: 4 &

i1 15:1 3.3

Four self-pollinated ears were obtained from the yellow seeds
produced by cross-pollination with the unknown pollen parent.
Three of these segregated for germinating seeds and the counts
on these ears are set forth in Table 26. Two of the ears gave
ratios a“proximately alike, the proportion of dormant to ger-
minating seeds being about 8:1. This ratio deviates from 3:1 by
more than nine times the probable error and from ‘15:1 by 5.6
times the error. The third ear, No. 2178, gave a ratio of 40T
which differs from a 15:1 by 3.1 times the probable error and
from 63:1 by an amount equal to 3.2 times the error.

These results may be explained on the basis of linkage between
the two members of a pair of duplicate factors. A ratio of 8:r
would be expected if the two genes were linked with crossing over
of approximately 34 per cent. The same two factors in the

I TR P Y T R T NN T T P ey wem——p s
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repulsion phase should give a ratio of 17:1. Ear No. 2178 may
represent the repulsion phase since it deviates from the expected
17:1 ratio by less than three times the probable error. K

It is also possible that three factors instead of two are involved.
Plants heterozygous for two of these and homozygous for the
third would be expected to give 8:1 ratios if the two heterozy-
gous factors were linked with crossing over of 34 per cent.
Plants heterozygous for all three, two of which are linked, should
give 35:I instead of 63:1 ratios. Ear No. 2178 fits such a ratio
very closely. The data, however, are not sufficiently comprehen-
sive to substantiate such an interpretation. If three factors are
involved with 34 per cent crossing over between two of them, the
following ratios are expected when dormant seeds from ear No.
2178 are grown; 3:1, 8:1, 15:1, 17:1, 35:1, and 71:1. Another
season’s results should show definitely whether duplicate or tripli-
cate factors are involved.

Premature germination in this stock is similar to that caused
by ge,. Germination begins at a very late stage and the endo-
sperm color is not greatly affected.

SUMMARY OF BREEDING BEHAVIOR

Tentatively, then, the genetic situation with regard to the stocks
which have been studied may be outlined as follows :

ge, | recessive condition causes premature germination.

il
S¢€s

ey

g,

o L —~ . 3 .

ge, Jr}* ive single factors, any one of which in a homozygous

e, |\ pair of indepéndent duplicate factors which cause pre-

ge, [ mature germination when both are present in the reces-
7 sive condition.

oo, | A pair of linked duplicate factors causing premature ger-

o fmination when both are present. Crossing over is about

©7%J 34 per cent. A third factor in this set, ge,,, is also
indicated.

LINKAGE RELATIONS

A detailed study of the linkage relations of these factors with
other well known characters has not yet been undertaken. Data
are available, however, to show the relation of the ge,, ge,, ges,
and ge; genes with the factor for sugary endosperm. In all
these cases the germinating seeds cannot be accurately classified
with regard to endosperm texture and linkage must be detected
by the distortion in the starchy : sugary ratio among the dormant
seeds. In the repulsion phase the percentage of sugary seeds in

Y ey
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the dormant class should vary between 25 and 333, depending on
the intensity of the linkage. This is shown diagrammatically in
Figure 63, Part I. - In the coupling phase, linkage would be
expected to cause a deficiency of sugary seeds in the dormant class,
the percentage ranging from 25 to o. :

ge, ¥ Su

The linkage relations of ge, with Su are determined from the

cross between the ge; and ge, stocks. The former is a yellow -

flint variety, the latter a yellow sugary. Eight ears which were
segregating for ge, were obtained from this cross and the propor-
tion of sugary seeds in the dormant class on these ears is shown
in Table 27.

TaBLE 27.. Starchy :Sugary Segregation in Dormant Seeds from Ears
Segregating ges. |

Ear No. Starchy Sugary _ Percent Sugary
710 ‘145 60 29.3
At : 150 61 2575
721 179 78 29.0
722 146 69 32.1
723 162 44 21.4
725 110 43 28.1
726 164 71 30.2
727 153 53 25.7

Total 1218 474 28.0

Ex. 31 1269 423 25.0

Dev. 51

BiE. 120

It is noted that there is an excess of sugary seeds, amounting

to 4.25 times the probable error. Such a deviation would be
expected by chance alone only once in about 250 trials. The
excess, though it occurs in all but one of the eight ears, would not

be regarded as significant if seeds from a smaller number of ears

were counted. When all the ears are combined, however, the
accumulation of small deviations is one direction results in a
total deviation which can scarcely be attributed to chance. The
excess of sugary seeds in this class can be explained by assuming
linkage between the genes ge, and Su with approximately 40
per cent crossing over. It is realized, of course, that linkage
values determined by the distortion in a single class necessarily
have a large probable error and the value given must not be
regarded as more than an approximation. »

That the excess of sugary seeds in the dormant class is due to
some relation with the ge, factor and not to errors in classifica-
tion or to genetic factors affecting the rate of pollen tube growth,
is further indicated by a count of the sugary seeds on eight ears
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from the same cross which are not segregating for ge;. On these
ears the percentage of sugary seeds is very close to expectation
and deviations are minus almost as frequently as plus, as is indi-
cated in Table 28.

Tape 28. Starchy:Sugary Segregation in Ears Not Segregating ge:
from Same Cross as Ears in Table 27.

Ear No. Starchy Sugary Percent Sugary
728 192 48 20.0
729 221 8o 26.6
730 211 65 23.6
731 204 69 25.3
733 163 57 25.9
734 185 . 82 30.7
735 227 68 23.0
736 175 79 3LI

Total 1578 548 25.8

Ex7 31 1504 532 25.0

Dev. 16

B B 135

ge, ¥ Su

The relation of ge, and su is shown by ears from this same
cross which are segregating for ge, and sugary but not for ge,.
The counts from seven such ears appear in Table 29. Linkage
in this case would be indicated by a deficiency of sugary seeds
since the two factors entered the cross in the coupling phase.
Actually there is a slight but not significant excess of sugary
seeds in the dormant class and it appears safe to conclude that
ge, and su are independent. ;

TABLE 20. Starchy:Sugary Segregation in Dormant Seeds of Ears
Segregating ge. from Same Cross as Ears in Tables 27 and 28.

Ear No. Starchy Sugary Percent Sugary
705 121 L 44 26.7
706 ‘ 172 59 25.5
707 146 67 315
708 158 52 24.8
716 134 41 23.4
717 155 54 25.8
718 152 64 20.6

Total 1038 381 26.8

Exlg:1 1004 355 25.0

Dev. 26

BiEiato

ge, and ges x Su

Five of the ears represented in Table 24 are segregating for
su, ge; and ge;. The two types of germinating seeds cannot be
distinguished but if either one is linked with sugary a distortion
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of the starchy : sugary ratio in the dormant seeds would be

expected. A count of the two types of seed in the dormant class

on these; five ears appears in Table 30. The agreement with
expectation on the basis of independent inheritance is very good
and it seems certain that both factors are independent of sugary.

TaBLe 30. Starchy:Sugary Segregation in Dormant Seeds of Ears
Segregating ges and ges.

Ear No. Starchy k Sugary Percent Sugary
2039 99 i 23 18.9
2041 1298 o 44 26.7
2043 96 35 26.7
2044 154 58 27.4
2046 90 .20 225
2047 124 47 27.5
Total 603 236 25.4
Bx.53:1 697 232 25.0
Dev. 4

P.E. 89

APPARENT LINKAGE WITH ENDOSPERM COLOR FACTORS

As has already been mentioned, there is a strong association
.between germinating seeds and absence of color in the endosperm.
In the case of ge,, ge, and ge, the recessive seeds are, with few
exceptions, completely white, while in the ge, strain the germinat-
ing seeds are a pale yellow.

TapLe 31. Apparent Linkage between ge: and White Endosperm.

Yell Whi

Ear No. 67 i —Q ée— i _?e
710 204 T I T 66
715 219 o 1 56
721 252 1 o 67
722 2130 1 2 74
723 205 0 1 62
726 i 234 o I 61
754 205 o i 74

Total 1532 3 7 460

Occasionally, however, germinating seeds with yellow endo-
sperm are found as well as white seeds which have not sprouted.
The frequency of these exceptions in stocks 1 and 3 is shown in
Tables 31 and 32. At first glance the situation represents a clear
cut case of close linkage with less than 1 per cent of crossing
over. Eyster (1924) has assumed this to be the situation in his
stock and has calculated the amount of crossing over as 1.26 per
cent. The writer (1923) had previously suggested physiological
correlation as an explanation of these results and the evidence
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indicates that this is probably the correct interpretation in the
stocks reported here. :

There are at least three series of facts which are not compatible
with a linkage hypothesis :

1. All of the stocks in which the association between pre-
mature germination and color of endosperm appears have
originated from varieties which were homozygous for yellow
endosperm. White seeds might be expected to arise occasionally
by mutation, but the appearanceof four genetically distinct factors
for white seeds, each one closely linked with a factor for germi-
nating seeds, cannot reasonably be assumed.

2. When pollen from plants which are segregating for germi-
nating seeds is applied to silks of a white variety, only yellow
seeds are produced. If the segregating plants were heterozy-
gous for endosperm color, as they appear to be, such crosses
should produce 1:1 ratios, providing that the white endosperm of
the germinating seeds has the same genetic basis as the white
endosperm of common white varieties.

3. The apparent cross overs, white seeds which fail to sprout,
should breed true if it is assumed that they are homozygous for
a recessive endosperm color factor. Only a small number of these
seeds have been available but all those which were grown pro-
duced only plants segregating for white seeds which germinated,
with few exceptions. i

TaBLe 32. Apparent Linkage between ges and White Endosperm,

— Yellow — —— White —

Ear No. Ge ge Ge ge
758 70 1 o 22
760 60 0 o 17
761 101 0 0 A2y
Total 231 I o 66

If the association between germinating seeds and endosperm
color is not due to linkage, to what may it be attributed? A histo-
logical study of the germinating seeds of the ge, stock has given

~ evidence which seems to have some bearing on this question.

PREMATURE DIGESTION AND PIGMENT FORMATION

Some of the white seeds were removed from the ear at an early
stage, killed and fixed, imbedded in paraffin, sectioned, and
stained. It was found that even at this early stage the processes
of germination had already begun. The ce;lls in the eplthehgl
layer of the scutellum had elongated and the invaginations of this
layer, so characteristic of mature seeds of maize, were already
apparent. Sargant and Robertson (1905) have made a thorough
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study of the scutellum of maize and are of the opinion that these
invaginations are glandular in nature and that their function is
the secretion of diastase. There is some appearance of digestion
in the cells of the endosperm of germinating seeds even at the
early milk stage, and in material gathered from the same ears a
week later, the digestion is quite marked.

It is possible that the normal production of color in the cells of
the endosperm cannot proceed while digestion is occurring in
these cells. The yellow color in the endosperm is found in the
matrix which surround the starch grains, and if this matrix is
being digested as rapidly, or more rapidly, than new material is
being supplied by the plant, it is hardly to be expected that pig-
ment formation would proceed in the normal fashion.

The apparent cross overs, the yellow seeds which germinate and
the white seeds which remain dormant, may be merely variations
of this condition.

Some of the germinating seeds probably remain yellow because
the digestion does not begin soon enough or is not rapid enough
to inhibit the formation of endosperm color. This would appear
to be the case in the stock where the duplicate factors ge, and ge,
are involved. In this stock the pale yellow is usually confined to
an area adjacent to the embryo and the dorsal side of the seed
retains the full yellow, color.

The other class of apparent cross overs, the white dormant
seeds, are more difficult to explain. The fact that all of these
seeds which have ever been grown have given ears segregating
for germinating seeds might suggest that this character occa-
sionally manifests itself in the heterozygous condition.

THE RELATION OE PREMATURE GERMINATION TO
CHLOROPHYLL DEVELOPMENT

Evidently there is also a physiological relation of some sort
between premature germination and chlorophyll development.
Types which begin germination at a very early stage, such as ge,
and ge, always produce pure white sprouts. The ge, type, in
which germination begins somewhat later, ordinarily produces
white plumules but occasionally these show a tinge of green.

‘The remaining types in which germination begins only after the

kernels are well developed, produce only normal green sprouts.
Apparently the premature germination, if it begins early enough,
completely inhibits the formation of chorophyll just as it pre-
vents the laying down of yellow pigment in the endosperm.

This association, too, is characterized by occasional exceptions.
Germinating seed of ge,, ge, and ge, are sometimes found which
produce sprouts of normal-green color, but dormant seeds which
give albino seedlings when germinated have never been observed.

-
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PHYSIOLOGY OF PREMATURE GERMINATION

Oppenheimer (1922) has found that in seeds of tomato, gourd,
cucumber and Nicotiana rustica, germination can be suppressed
by surrounding the seeds with crushed tissue of the receptacles
of the mother plants or by growing them on filter paper saturated
with an extract from these tissues.

The degree of suppression is approximately proportional to the
amount of tissue present or the concentration of the extract.
This suppression can be overcome by heating the tissue or extract
to 100° C. Apparently the mother plants of these species nor-
mally supply the growing seed with inhibiting substances which
prevent germination while the seeds are still attached to the plant.
Mazé (1910) is of the opinion, and presents some evidence in
favor of his view, that dormancy in seeds, buds, bulbs, and tubers
is due, in some cases, to the action of volatile esters which prevent
growth until they are eliminated.

Oppenheimer did not include seeds of maize in his experiments
but a test made by the writer, in an effort to determine at what
stage of development germination in the normal seed still attached
to the plant could be induced, may have some bearing on the
problem. An ear in the early milk stage was stripped down and
wrapped with cotton. Around this were wrapped several layers
of cloth. The ends of the cloth were submerged in a vessel of
water and served as a wick, keeping the cotton surrounding the
ear constantly saturated. The grains swelled considerably, indi-
cating that water was being absorbed, but no germination
occurred. A number of seeds which had been removed from this
ear and placed in an ordinary germinator at approximately the
same temperature and with the same moisture supply, began to
sprout after about ten days. This is much longer than the time
required by immature, dry seeds to germinate under the same con-
ditions and indicates that inhibiting substances were first elimi-
nated before germination could begin. :

THE EFFECTS OF PREMATURE GERMINATION ON THE
GROWTH OF THE SEED

An attempt was made to determine whether the germinating
seeds receive the normal amount of nourishment from the plant
while germination is going on or whether these seeds cease their
development after germination begins. FEars which were segre-
gating for germinating seeds (ge,) were harvested at three weeks
after pollination, and at intervals of one week thereafter, until
maturity. These ears were dried on a rack until thoroughly dry
at which time the kernels were shelled off, the dormant and ger-,
minating seeds separated, counted and weighed, and the average
weight of each class determined by simple division. The results
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are shown in two curves in Fig. 76. It will be seen that'already
in the early milk stage there was a noticeable difference in the
relative development of the two types as represented by their dry
weights. This difference increased in the second week under
observation and thereafter the germinating seeds no longer in-
creased in weight and actually fell off -somewhat during the last
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Fia. 76.—Growth curves of dormant and germinating (ge:) seeds from
the same segregating ears. The sprouting seeds do not receive enough
nourishment from the plant to replace the material lost in germination.

three weeks. The normal seeds on the same ears showed an
increase in dry matter during every week of the test. It is evident
from these two growth curves that the amount of nourishment
supplied to the aberrant seeds by the plant is not sufficient to
replace that consumed in germination. In fact, it is quite likely
that the germinating seeds become partially or wholly “physi-
ologically isolated” from the plant during the later periods. At
maturity the germinated seeds weighed only 51 per cent ‘as much
as the dormant seeds from the same ears.
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DISCUSSION

For a period of several weeks, while the seed is in the milk or
dough stage, natural conditions for germination are almost at an
optimum. The temperature is fairly high and the moisture
supply is abundant. The -embryos are sufficiently developed to
produce plants capable of surviving and the endosperm contains
enough food material to nourish the seedling until it begins to
manufacture food for itself. That this is true is shown by the
behavior of immature seeds harvested at these early stages when
many of them are capable not only of germinating but of produc-

_ ing almost a normal yield of grain. (See Part I.)

Why is it, then, that the partially developed seed ordinarily
never germinates while still attached to the plant? Apparently
the mother plant, though it provides conditions suitable for ger-
mination, at the same time supplies inhibiting substances which
prevent germination from beginning.

The physiological processes involved in maintaining a period of
dormancy, which permits the embryo to attain a maximum devel-
opment and the endosperm to accumulate a mass of food material,
are probably very complicated. It is not at all surprising, there-
fore, to find a number of distinct genetic factors operating during
this period. Every stage in the ontogeny of the sporophyte is
evidently controlled by many genetic factors and the maintenance
of a normal period of dormancy which prevents premature ger-
mination with its disastrous effects, and permits the sporophyte
to pass safely through unfavorable seasons, is no exception.
Nine Mendelian factors which govern this stage have already
been identified. Many others will undoubtedly be found as maize
is investigated more extensively.

SuMMARY—PART IV

1. Nine Mendelian factors involved in the maintenance of a
normal period of dormancy in maize seeds have been identified.
2. Five of these are complementary factors. When any one

of these is lacking the seed germinates prematurely. Plants

heterozygous for one, two or three factors give 3:1, 9:7, and
27:37 ratios respectively.

3. A pair of independent duplicate factors results in ratios
of 15 dormant: 1 germinating when plants are heterozygous fo
both. j
. 4. A pair of linked duplicate factors gives 8:1 ratios when
plants .are heterozygous for both. Crossing over is about 34
per cent. - »

5. The ge, factor appears to be linked with the gene for sugary
endosperm. ; Crossing' over is about 40 per cent. ge,, ge, and
ge; are found to be independent of sugary. ;
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6. An apparent case of close linkage between endosperm color
and several types of germinating seeds is probably due to the
phy51olog1cal effects of premature germination upon the accumula—
tion of pigment in the cells of the endosperm.

7. A similar association between germinating seeds and white
seedlings may also be due to physiological complications. Seeds
which germinate at early stage produce only white plumules;
those which germinate later have normal green sprouts.

8. Premature germination is apparently caused by the lack or
loss of inhibiting substances normally supplied by the plant to
the growing seeds.

9. Itis suggested that many genetic factors are involved in the
maintenance of a normal period of dormancy in maize seeds.

CoxcLusION

The mature, dormant seed of maize with its well developed
embryo and the cells of its endosperm packed W1th starch grains,
represents a real organic achievement.

Each ovule has its separate style; each style, in order for a
seed to develop, must receive a pollen grain capable of germinat-
ing and producing a tube sufficiently vigorous to reach the micro-
pyle. Failure of the growing tube to attain its goal results in the
- production of “parthenocarpic” defectives without endosperm or
embryo.

After the pollen tube has entered the micropyle, a very precise
mechanism- of fertilization begins to function. Failure of this
intricate mechanism in any detail may cause the formation of
“germless” seeds, lacking an embryo, “miniature” seeds in which
the endosperm is greatly reduced in size or perhaps aborted seeds
of several other types.

The fertilization mechanism having functioned properly, the
growing seed begins to receive the influence of various genetic
factors. Thirteen distinct factors have been found which arrest
the development of the seed and cause it to be defective and in-
capable of normal growth and germination. Five additional
factors may affect the nature of the stored food material to such
a degree that the seed is handicapped and cannot attain a maximum
~ development.

In addition to the 18 genetic factors so far found which retard
development to a greater or lesser degree, nine other factors have
appeared which stimulate certain functions prematurely, with
equally disastrous consequences. The seed, in order to reach
maturity and pass safely through unfavorable seasons must
remain dormant while still attached to the plant, even though it
is capable of germination at this stage and the conditions favor-
ing germination are almost optimum. Five complementary factors
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and two pairs of duplicate factors are involved in the mainten-
ance of dormancy during development. The loss of any one or
pair of these causes the seed to germinate prematurely with fatal

results.

A fully mature, normally developed, dormant, white, starchy
seed, then, represents the cumulative action of 27 Mendelian
factors of which we know the mode of inheritance. How many
additional factors are involved would be difficult to estimate, but
since all these permanent departures from the normal condition of
the germplasm have been found in a limited amount of material,
it is certain that many more hereditary factors of a similar nature
will appear. This gives some clue as to the infinitely large num-
ber of genes always working to produce a normal seed. The
majority of these can not be known because they do not vary.

All hereditary units here studied concern only the seed which
comprises a brief period betweeen fertilization and the resting
stage of the embryo. What, therefore, must be involved in the
ontogeny of the entire plant? The young seedling, the growing
plant, the chlorophyll processes, reproductive machinery and even
the gametophyte generation are all controlled by genetic factors
the tabulation of which has only been started.
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EXPLANATION OF PLATES.

Prate XXI. Longitudinal sections of normal seed and three successive
stages of development of defective seeds of dews stock. x 1rI.

Normal seed at early milk stage.
Defective seed, early milk*
Defective seed, late milk.
Defective seed, dough.

B Io

Prate XXII. Three successive stages in development of defective seeds
of the des stock. x 11I.

1. Defective seed, early milk.
2. Defective seed, late milk.
3. Defective seed, dough.

Prate XXIII. Three successive stages in development of defective seeds
of the des stock. x 1I.

1. Defective seed, early milk.
2. Defective seed, late milk.
3. Defective seed, early dough.

Prate XXIV. Successive stages in the development of the normal
embryo. x-I5..

1. Blister stage.
2. Early milk.
3. Milk.

4. Late milk.

5. Dough.

Prate XXV. 1. Ears of a uniform first generation hybrid harvested
at successive stages of maturity. From left to right the ears represent
stages of 14, 21, 28, 35, 41, 51 and 75 days after pollination.

2. Fifty seeds from each of the ears. In appearance and dry weight
these normal seeds harvested at successive stages of development resemble
various types of hereditary defectives.

3. The results of planting the fifty seeds shown in 2. In ability to
germinate the immature normal seeds are superior to hereditary defectives
of the same relative development.

Prate XXVI. Four morphologically distinct types of seeds which may

occur on any ear of maize. x IIL

1. Normal seed with well developed endosperm and embryo.
2. Hereditary defective with aborted endosperm and embryo.

3. Germless seed containing endosperm but no embryo. This type
is probably due to single fertilization.

Parthenocarpic defective with neither endosperm nor embryo.
This type is caused by pollination which fails to accomplish

fertilization.

* The relative stage of development, in every ‘case, is that of normal seeds
from the same ear, and not of the defectives themselves.

ot
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PLATE XXIII.

PLATE XXII




PLATE XXV.

PLATE XXIV.
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SAaMUEL WILLIAM JOHNSON

Professor Samuel W. Johnson may be well called the father
of the agricultural experiment station idea in this country. Begin-
ning in 1835, his writings for the agricultural press on the

rogress and results of scientific agriculture in FEurope, his
P S p >

reports on-commercial fertilizers as chemist of the State Agricul-
tural Society and later of the State Board of Agriculture, his
frequent addresses at farmers’ meetings in all parts of the state
and his papers on science as an aid to agricultural practice,
prepared the way and urged on the movement to found an Agri-
cultural Experiment Station in Connecticut. This was the first
Station to be established in America and so proved its value as to
encourage other states immediately to follow the example.

The portrait here reproduced was presented to the Station by
Professor Johnson’s daughter, Mrs. Thomas B. Osborne.
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Connecticut

Agricultural Experiment Station

1875-1925

Seventy-five years ago Samuel W. Johnson began his labors in
the interest of American agriculture. Through his contributions
to the agricultural press, his early analyses of fertilizers to expose
frauds, his addresses before agricultural societies, he soon became
a leader, especially in Connecticut, where he labored to improve
the status of the farmer and bring to him the teachings of science.
During these early years he never lost an opportunity to urge the
need of research and the propriety of maintaining an agricultural
experiment station at public expense. In 1875, after twenty years
of constant effort, Professor Johnson saw the fruit of his labors
in the establishment of this station. It seemed appropriate, there-
fore, that the semi-centennial of this station, which marks the
passage of fifty years in experiment station history in this country,
should he fittingly recognized.

The announcement on the next page was sent to all experiment
4 stations, to many scientific institutions and societies in this country
. and abroad and to the citizens of Connecticut. Following this

will be found a brief history of the station, its establishment and

government, its growth and some of its outstanding accomplish-
ments. There are also included the two principal addresses
: dehvergd on this occasion, and reproductions of the portraits and
memorials presented to the station at that time.

S



THE BOARD OF CONTROL

OF THE

CONNECTICUT AGRICULTURAL ExPERIMENT STtaTION

INVITE YOU TO BE PRESENT

AT THE EXERCISES TO BE HELD ON THE

TWELFTH DAY OF OCTOBER

NINETEEN HUNDRED AND TWENTY-FIVE

AT

NEW HAVEN, CONNECTICUT
IN CELEBRATION OF THE i
FIFTIETH ANNIVERSARY

OF THE FOUNDING OF THE STATION

JOHN H. TRUMBULL
GOVERNOR OF CONNECTICUT
AND
PRESIDENT OF THE BOARD

HISTORICAL SKETCH
OF

THE STATION

The Connecticut Agricultural Experiment Station dates its birth
early in 1875. At that time the General Assembly, voting that
the Trustees of Wesleyan University at Middletown had tendered
“the free use of laboratory and other facilities for establishing
and carrying on an Experiment Station for the general benefit
and improvement of agriculture and kindred interests of the State
of Connecticut,” appropriated $2,800 a year for two years for
its support. Prof. W. O. Atwater of Wesleyan University was
chosen director.

With very limited means at its disposal the Station’s efforts
were chiefly directed to the examination of commercial fertilizers
and the study of their adaptation to special local requirements.
But the director saw clearly the real purpose of an agricultural
station, declaring that “it will be worthy of the name in propor-
tion as it carries on accurate and thorough investigation and
experiment in agricultural science.”

The usefulness of the Station was made so apparent that at the
end of the two year period the State resolved to establish it as
a separate and independent State institution. This was done by
an act of incorporation approved March 21, 1877. The Station’s
purpose was declared to be, “To promote agriculture by scientific
investigation and experiment.” Five thousand dollars were
appropriated for its annual support and it was placed at New
Haven.

Unlike other stations, afterwards organized, it is not connected
with any other institution and has the corporate rights to receive
and hold real and personal property and to sue and be sued in
courts. It is managed by a Board of Control of eight members,
one each appointed by the State Board of Agriculture, the State
Agricultural Society, Wesleyan University and the Sheffield Sci-
entific School and two by the Governor. The Governor of the
Stfite and the Station director afe ex-officio members. Of the
original members four were leading farmers, one an agricultural
editor and one a professor in the State Agricultural College.
Prof. S. W. Johnson was chosen director.

The Station for a time occupied an office and laboratory in the
Sheffield Scientific School given by the School for its use without
charge, but in 1882 the General Assembly provided a permanent
home in New Haven, which the Station has occupied ever since,
with about six -acres of land, a dwelling house and barn. A
laboratory was also built for its use.

o
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Wireur O. Atwater, Pua.D., LL.D.
First Director, Connecticut Agricultural Experiment Station, 1875-1877.

Graduated from Wesleyan University (A.B.), 1865; graduate student,
Yale University (Ph.D.), 1869, Leipzig and Berlin, 1869-1871; Professor
of Chemistry, Tennessee, 1871-1873; Maine State College, 1873; Wesleyan
University, 1873-1907; First Director, Storrs Agricultural Experiment
Station, 1888-1902; Founder and Director, Office of Experiment Stations,
United States Department of Agriculture, 1888-1891; Established the
series of United States Farmers’ Bulletins, 188g; Special Agent, Nutrition
Investigations, 1891, Chief in 1893, and until some three years before his
death carried on the long series of dietary studies and investigations with
the respiration calorimeter; Honorary LL.D., University of Vermont,
1004; Recipient of the Elliot Cresson gold medal of the Franklin Institute,
and gold medal from the Paris Exposition in 1900, and other medals.
Fellow, American Association for the Advancement of Science; member
American Chemical Society, American Physiological Society, Washington
Academy of Sciences, and of many foreign societies. Born, Johnsburg,
N. Y., May 3, 1844. Died, Middletown, Conn., September 22, 1907. :

(Illustration by courtesy of the Wesleyan University Alumni Associa-
tion.)

SEMI-CENTENNIAL 3 623

Since then the Station has acquired from the income of the
Lockwood fund, to be noticed later, an experiment field and
orchard of 35 acres at Mt. Carmel; 13 acres of land with barns,
sorting and fermenting rooms and a small greenhouse for tobacco
experiments at Windsor ;* tracts of 150 acres in Windsor and
Granby and 4 acres in Enfield for experiments in forestry.

On the Station land in New Haven have been built, as the need
developed, greenhouses, a large fireproof laboratory (the Johnson
Laboratory) accommodating most of the departments, a smaller
laboratory for the soils work and the plant breeding department
and various small buildings for storage, etc. The original chemi-
cal laboratory has been made over for a library.

The steady growth and diversification of the Station’s work, as
they were made possible by appreciation of its service and by
federal and state appropriations, may be indicated as follows:

From the beginning, studies of fertilizers, seeds, feeding stuffs,

- of analytical methods were carried on. In 1882 began investiga-

tions in the interest of dairying; the examination of foods in
1885, a food law being passed in 1895; of drugs in 1907; a
department of economic botany was organized in 1888; investiga-
tions of the protein bodies followed in 18go. A department of
horticulture, soon becoming entomology, was established in 1896;
of forestry in 19or; of plant breeding in 1905 and of soils in
1023.

The Station has also been charged with much control work by
special statutes. For instance, the fertilizer control; the control
of foods and drugs, in codperation with the Dairy and Food Com-
missioner ; nursery and orchard inspection; control of insect and
fungous pests, in immediate charge of the State Entomologist and
Botanist, both members of the staff; the work of mosquito
elimination; blister rust eradication; and apiary inspection.

For years the State forester was also a member of the staff.
The Station forester, entomologist and botanist are an examining
board to examine and certify those who are qualified to practice
remedial treatment of trees outside their home towns.
~ What has the Station accomplished in these fifty years? It is
impossible here to answer in detail. The few items mentioned
below can only serve as examples of its work. It should be
remembered that at its beginning there was no telephone exchange
in the state, no radio, no trolley service, no automobile, no hardened
state roads. No one knew definitely about the nitrogen-fixing
habits of the legumes or fhe control of insects and fungous
diseases ; there was not a_spraying outfit in the state, nor a silo.

There was no efficient grange organization. The only farmers’
gathering of importance, outside of local farmers’ clubs, was the
annual meeting of the State Board of Agriculture.

* These last with the help of an association of tobacco dealers and growers.
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Samuer. W. Jounson, M.A.
Director, Connecticut Agricultural Experiment Station, 1877-1899.

Student, Yale University, 1840-1850; Instructor in Chemistry, Physics
and Human Physiology, State Normal School, Albany, N. Y., 1851-1852;
Student, Leipzig, 1853-1854, Munich, 1854-1855; Honorary M.A., Yale
University, 1857; Professor of Agricultural Chemistry, Yale University,
1856-1806; Emeritus, 1896; Associate Editor, American Jowrnal of
Sciences, 1869-1880; member National Academy of Sciences, American
Academy of Arts and Sciences, Society for the Promotion of Agricultural
Science, and American Chemical Society, of which he was president in 1878.
Author of “How Crops Grow,” 1868, translated into six other languages;
“How Crops Feed,” 1870, translated into four other languages. Born.
Kingsboro, N. Y., July 3, 1830. Died, New Haven, Conn., July 21, 1909.
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In its early days the Station staff was its own “Extension
Service” and went wherever its members could get a hearing.

‘explaining its work ; sometimes using its bulletins as a text, often

greatly encouraged and sometimes saying with the prophet, “Who
hath believed our report?” Personal relations with farmers and
the give and take of the discussions which such gatherings made
possible established a helpful relation and mutual understanding
which made an enduring basis for the Station’s usefulness.

Some illustrations of its work, as set forth in a History of
Connecticut, are the following:

“It taught and proved by field trials the value of spraying for
the protection of field crops and orchards from fungi and insects.

It has studied the life history of each new insect and fungus
pest as it has appeared and the best methods of fighting it: the
San José scale, the gypsy moth, the pine blister rust, the elm leaf
beetle, etc. It has directed the work of mosquito elimination and
accomplished much with the insufficient means at its disposal.

It substituted for the very unfair method of payment of cream
by the space, the Babcock method of determining and paying for
butter fat only, by adapting it for cream gathering creameries and
proving its value.

It made, at the request of dairymen, a comparison of economy
between the gravity and the separator systems of raising cream
for butter-making creameries.

By its inspection and reports it has exposed the frauds in foods
and fertilizers and driven most of them out of the State before
the Federal Government undertook any of that work. As a part
of that work it has examined all the special foods made and
recommended for diabetic patients and the reports on them are the
standard reference for specialists in the treatment of this disease.

The long continued and fruitful researches of Dr. Osborne have
identified and showed the ultimate and structural composition and
properties of the principal vegetable proteins.

An inquiry into their relative nutritive value led to extensive
studies in nutrition, has perfected a new and most fruitful method
of experiment in this field, has led to the discovery of vitamines
and studies of their function and to medical studies on the cause
of rickets, infertility, etc.

The study of plant breeding ‘here has shown -the futility of
certain recommended methods of breeding and selection and by
methods first adopted here has produced new and improved strains
of corn and tobacco and has demonstrated methods of developing
superior strains of field crops which have secured general
recognition. i

It introduced into the State the successful growing of shade
tobacco and the method of fermentation in bulk and by its very
elaborate field tests with fertilizers has greatly advanced the
tobacco-growing industry in the State.

FEYS,
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Epwarp H. Jenxkins, Pa.D. ol

Director, Commecticut Agricultural Experiment Station, 1900-1023;
Emeritus, 1923.

Director, Storrs Agricultural Experiment Station, 1912-1923; graduated
Yale University (A.B.), 1872; graduate student at Leipzig, 1875-1876, and
then at Yale, receiving the Ph.D. in 1879. Chemist, Connecticut Agricul-
tural Experiment Station, 1877-1900, Vice Director, 1884-1900, Treasurer,
1901-1923; Chairman, Connecticut State Sewerage Commission, 1897-1903;
Charter member and President, Association of Official Agricultural
Chemists and member of its first Committee on Food Standards; President,
1013, Association of American Agricultural Colleges and Experiment
- Stations; Fellow, American Association for the Advancement of Science;
member, Society for the Promotion of Agricultural Science; Author of
Agriculture in Osborn’s History of Connecticut, 1925. Born, Falmouth,
Mass., May 31, 1850, now lives at 108 East Rock Road, New Haven, Conn.
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The station established an experimental forest for the study of
forest problems, aided in the planting of private and corporation
forests, besides giving advice by-addresses and field demonstra-
tions in the management of the farmer’s wood lot.

These illustrations, by no means a summary, give some idea of
the range of the station’s work and show how it has gradually
become a public service agency. While designed solely for the
benefit of agriculture and while its main effort is directed to that
end, circumstances have drawn it in several directions into the
service of the whole community.”

The State has increased appropriations to the Station from time
to time, as its necessities required and the contributions made by
the Federal government, one-half of which go to this Station, are
known to all. :

Important individual gifts to the Station should be noticed.
Mr. William R. Lockwood of Norwalk, Conn., who died June 10,
1896, left half of his estate in trust to the Station and the other
half conditionally. This also eventually came into the trust,
the wholé¢ amounting to a little more than $200,000. The prin-
cipal was to be held intact and the income to be used “in the
promotion of agriculture by scientific investigation and experi-
ment and by diffusing a knowledge of the practical results thereof
among the people of the State of Connecticut” as the governing
body of the Station deem most useful. In case of misuse of the
trust, or if the Station ceases to exist, the trust terminates and the
principal is given to the Sheffield Scientific School. This wholly
unexpected gift has been a great boon and has made possible a
development of the Station’s usefulness which would have been
impossible without it. *

Prof. S. W. Johnson gave to the Station library, which now
contains more than 14,000 volumes, 500 books from his own
library, including very valuable series of agricultural and scien-
tific journals, not otherwise obtainable. More recently his son-
in-law, Dr. T. B. Osborne of the Station staff, has enriched the
library by a much larger collection of rare and valuable works.

This very brief sketch necessarily omits any detailed account of
ﬂ_’le many pioneer undertakings, ot the men who made them pos-
sible and of the present scope of the work. A complete history of
the Station may be presented latef. . ;
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ANNIVERSARY EXERCISES

>

. MONDAY AFTERNOON, TWO O’CLOCK

GREETING - Nt

William L. Slate, Ir., Director.

THE AGRICULTURAL EXPERIMENT STATION AND THE STATE

His Excellency, John H. Trumbull, Governor of Connect-
tcut. President, Station Board of Control.

RELATIONS OF THE FEDERAL GOVERNMENT AND THE STATES IN
AGRICULTURAL RESEARCH

Dr. E. W. Allen, Chief, Office of Expertment Stations,

United States Department of A griculture.

INFLUENCE OF EXPERIMENT STATIONS ON AMERICAN AGRICUL-
TURE &

Dy. R. W. Thatcher, Director, New York Agricultural
Experiment Stations.

PRESENTATION OF PoRTRAIT OF DR. JENKINS

Dr. Henry S. Graves, Provost of Yale University.

RESPONSE Director Slate.

ADDRESSES

The Relation of the Federal Government
and the State Experiment Station

By Dr. E. W. ALLEN.

The Department of Agriculture extends cordial greetings and

congratulations to this station on its fiftieth anniversary, an occa-

sion of national interest because of the very significant forward
step it commemorates. The station occupies a unique position as
the original ancestor of a large and influential family, the progeni-
tor ef a new race in this country.

Age itself entitles to respect; age with noteworthy accomplish-
ment brings honor and veneration. To be the forerunner of an
idea which has proved so sound and practical as to be propagated
in every State and Territory of the Union, and in the distant
islands of the seas, is just cause for pride and self-congratulation.

But modesty has always characterized this station, and it will be .

for its friends to bring the mete of praise it so well deserves.

In Washington we look with pride on the record of the Con-
necticut Station, and revere the names of its originators and
leaders: Johnson, who as teacher, writer, and advocate, occupied
a foremost position and wielded an influence exceeded by none;

. Atwater, who had the enthusiasm and persistence to impress others

and to carry him over periods of opposition and discouragement ;
Jenkins, whose whole career has been devoted to this institution,
and who for some forty years carried forward its high traditions
and created here, as he modestly puts it, “an atmosphere and a
somewhat comfortable place for research workers.” All honor
to them!

This station has served its State not only, but its country. It
long since ceased to be merely a State institution; it belongs also
to the Nation. As no man liveth to himself, so no such institution
as this exists merely for its own community. Its benefits and

‘relationships are limited only by the range and the application

of its work ; and in the sense that its work and influence have been
of country-wide importance, it has come to belong to American
agriculture. It is a worthy contribution of the State to the national
welfare through the advancement of sound knowledge.

- The Connecticut Station was one of the first to take a broad
view of research which reached into the fundamentals of science
as a means for understanding the common things in agriculture.



630 - CONNECTICUT EXPERIMENT STATION BULLETIN 280

It set a standard for work which reveals not merely the bare facts
but their real meaning and significance. It has dealt with simple
things in a large way. What it has undertaken has been done in
no superficial manner, but by digging deep to find out what lay
back of the things seen, realizing that these are not themselves
causes but manifestations. Its work has lived up to the declaration
in an early writing of Dr. Johnson, that “it is not the novelty
or the glory of discovery, but the genuineness of discovery that
is of first importance.” It was a bold stroke for a public institu-

OranGe Jupp Harr, WEeSLEYAN UNIvErRSITY, MIDDLETOWN.

This building housed the Station during the first two years, 1875-1877.
The Station quarters were on the ground floor in the southwest corner and
are shown at the right of the picture.

tion established with practical ends in view—a new demonstration
of what is practical. It has helped to show the impracticality of
half truths, and the permanent value of inquiry that is thorough-
oing.
v There used to be a homely saw that what man doesn’t know
doesn’t hurt him, or he does not worry about. Doubtless this
was never to be taken too seriously, but to an extent it expressed
an attitude at one time. The establishment of this experiment
station was a direct answer to any such philosophy, even as applied
to the backward art of farming. It was a response to a growing
conviction that what man does not know he ought to make an effort
to find out, and that in some things this is a just concern of the
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State. Mankind has learned by hard experience that lack of

knowledge or misbelief has been the greatest source of loss and
worries and mistakes, but the founding of this station was the
first public expression by any State of this conclusion as related
to the industry on which all depend. It was a recognition of the
power of research to free from error and guide to progress. It
is worth while recalling these facts as showing what this anniver-
sary really means.

Two great agencies have been set up in this country for the
advancement of farming—the Department of Agriculture at
Washington and the experiment stations in the States. They are
separate in organization but have a common purpose, and they
bear a relationship in many ways unique in the domain of research.

It is interesting to recall that the Department of Agriculture
and the agricultural colleges were provided for by Congress in
the same year, 1862. The establishment of the Department was a
realization of President Washington’s hope, and a response to
public opinion sponsored by the U. S. Agricultural Society. The
colleges were founded on confidence in science and the ability of
its teachings to advance the art and make it more self-reliant.
Both the Department and the colleges fostered research, although
they made relatively slow progress in it.

Farming in this country had depended largely on looking back-
ward, on following the experience and traditions of the past. In
contrast to this, the experiment station was a proposal to look
forward. To some extent the facts of science were being brought
to bear on agricultural questions, but they were mostly derived
from borrowed science developed under quite different conditions
and frequently misapplied. Here was a plan to anticipate practical
experience, to aid in its correct interpretation, and to get new
scientific facts applying to our own conditions. Public support
for it grew slowly until the State of Connecticut had the courage
and the vision to take the first step.

At that time the Department of Agriculture had a total appro-
priation of but little over $300,000, the largest items of which, aside
fr()m_ salaries, were for seeds, the collection of statistics, and
printing. There were allotments of $24,000 for the experimental
garden and grounds, $4,500 for the museum and herbarium, and
$I,309 for the maintenance of a laboratory. These represented
the scientific activities of this National Department whén the move-
ment in Connecticut was at its height, and nowhere else were any
public monies provided for agricultural investigation. Against
such a background, the establishment of this station and the win-
ning of support for this new idea stand out in their true
Significance. :

Once the example was set and the initial step taken, other States
%OUOWed one by one, and a movement was soon set on foot for

ederal aid to provide stations in all the States. In this Dr.
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Johnson was active. A bill introduced in Congress in 1833 was
without result, and in the summer of 1885 the Commissioner of
Agriculture called a convention of agricultural colleges and experi-
ment stations in Washington to promote the movement. The con-
vention endorsed a new measure which had been introduced, and
appointed a committee to follow it up; and two years later, in
1887, the Hatch Act was passed, which laid the foundation for a
national system with an annual appropriation of $15,000 to each
State. ;

SHEFFIELD LLABORATORY, YALE UNiveErsity, NEw HAVEN.

Here the Station was quartered for five years, 1877-1882. The rooms
used by the Station were on the ground floor of the wing and are shown
at the right of the picture.

This nation-wide subsidizing of research in agriculture was
evidence of the change which had come in the conception of the
relationship of the Federal Government and the States. It was
a recognition of a joint responsibility in developing the industry
of agriculture on a high stage of efficiency, and it was a new
expression of what the general Government may do under the
. Constitution for the promotion of public welfare. The appropria-
tion of money for use of the States was a new departure; and the
amount carried was considerably more than most of the dozen
existing stations were then receiving. Indeed only one had a
State appropriation equal to the new Federal grant; most of them
had less than half.
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The Hatch Act came twenty-five years after the Land-Grant
Act providing for agricultural colleges, and it was only a begin-
ning. Nineteen years later the Federal support was doubled under
the Adams Act, and in nineteen years more, in February last, the
then prevailing amount was trebled by the Purnell Act. When
this latest Act comes into full maturity each State will receive
$90,000 a year, or six times its original donation in 1887. It was
a very significant thing, as the Secretary of Agriculture remarked,
that “at a time when the Federal Government is working under an
administrative policy which calls for strict economy in the appro-
priation and use of public funds, both the President and the
Congress have given their support to a substantial increase in the
Federal funds for the use of the agricultural experiment stations
in all the States.” It was a fitting climax for this anniversary
year.

The official relationship between the Federal Department of
Agriculture and the experiment stations dates from the establish-
ment of the national system. Provision was then made for a
central office in the Department to aid and promote the work of
the stations in all possible ways. It is worthy of mention that the
first director of that office was Dr. W. O. Atwater, under whom
the station in this State was originally organized. His vision was
a broad one and his belief in the possibilities of the new system
was well-nigh boundless. His influence in advocating proper
standards and ideals was very large in those formative years.

The relationship of the Department has been progressive with
the growth of the enterprise. Naturally such sums of public funds
as were involved were found to deserve a measure of oversight
which would secure their adequate use in accordance with the
plans and purposes originally designed; and there were methods
and standards and policies to be established. One can not speak
of this official relationship without referring to the spirit and
purpose which have characterized it from all sides, for these have
been fundamental in preserving the harmonious, sympathetic feel-
ing which has prevailed. I remember the quite natural feeling of
uncertainty and apprehension which the more definite provision
for supervision in the early nineties caused in some quarters, but
this was soon allayed by the fair-minded, considerate \course
pursued by Dr. True, who had these matters in charge for so many
years. TER e :

The administration of the Federal funds has been actuated by
no desire of the Department to assume any of the functions
or responsibilities of the State in the management of the stations,
or to determine the lines of work to be followed. There has been
no suggestion of coercion or control, no purpose to dominate or
subordinate, no stipulation of State appropriations. The stations
are recognized by law as State institutions, and special effort
has been directed toward maintaining their individuality and
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strengthening their organizations. This policy of helpfulness and
co-operation has been the guiding motive through all the years;
and as one fully realizing the opportunity for misunderstanding,
may I say, to the credit of the experiment stations, that I can.
conceive of no finer relationship between the Federal Government
and the States. ,

In such a nation-wide system, with the varied conditions found
in the States, there are some things a central agency can do more
effectively than the individual institutions. One of these is the

_|

GENERAL OFFICE AND LIBRARY.

Director’s residence and office at right, General Library at left. Property
purchased in 1882. The brick building was erected in 1882, equipped as a
chemical laboratory and used for that purpose until the completion of
Johnson Laboratory in 1910. Then it was fitted with book shelves and
has since been used as the General Library of the Station.

shaping of policies and guarding from harmful interference. The
Federal laws and their interpretation have given a basis for sound

policies and practices, and have set off the field of research from.

other types of activity. While such interpretations carry no
authority beyond the funds from the general Government, the local
authorities have applied them in large measure to the entire institu-
tion. This served in the early years to build up a sentiment and
custom which have safeguarded the stations and their personnel.
Local politics, which for a time menaced the management in some
sections, have practically been eliminated. A power and authority
which have rarely needed to be invoked have had a steadying influ-
ence, exercised through counsel rather than force.
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The Federal relation also has been directed toward the develop-
ment of standards for the work of the stations, viewing it from a
broad viewpoint. This was especially the case during the forma-
tive period, when the local conception of their field and function
was less clear and when the methods were in an initial stage.
Much of the work was of elementary character, and sometimes
tarried unduly in that stage. There were few leaders and many
leaners, with the result that there was much imitation and duplica-
tion. Such duplication was frequently unwarranted because it
was not co-ordinated or correlated, and hence did not advance the
subject or lead progressively to the next stage as it should.

Duplication and repetition have been a frequent subject of
criticism from various sources. As distinguished from replica-
tion, there has been some ground for it. In a measure, it has been
difficult to excuse, because the means have long been at hand for
guarding against it. A review of the progress of agricultural
research throughout the world has long constituted one of the
Department’s contributions in aid of investigation, and latterly
lists of the projects of all the stations, classified and subdivided
by topics, have been prepared annually for circulation. Still work
has sometimes continued after it was calculated to add substantially
to what is known, beyond a further confirmation often amounting
only to a local demonstration. This, happily, is passing, and the
condition is one of the evidences of increased strength and
progress.

Furthermore, there has sometimes seemed to be a feeling that
agricultural science is different from other science, and that
research in agricultural subjects is different in quality and essen-
tials from that in other lines. This view affected much of the
earlier work of the stations—expressed in the attempt to get quick
returns by short cuts. Because the aim was immediately practical
there was sometimes a feeling that thoroughness and completeness
were not essential, and that superficial efforts were quite as appro-
priate to the subject as more profound ones which could not be
understood by the general public.

Empirical findings often served a temporary purpose at that
stage, but it was soon found that the end of borrowed science and
short-cut tests was reached, and many perplexing exceptions began
to arise. The need was evident for broad truths and a better
understanding of things observéd. It was discovered that the
farme_rs could not be given infallible rules and formulas, as had
sometimes been expected, but that the reasons and limitations must

¢ worked out to give an intelligent basis for individual judgment.
c’filslcerifa‘rme_r must be a mah of self-reliant judgmgnt, able to use
minatingly the tools which are prepared for him. He can be
taught new facts but he never can be freed from the making of the
aPphcatio_ns to his own case and conditions.
here is an important difference between reducing experimental

ek
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results to practice—testing their applicability and working out
their practicability, and the attempt to make rules and formulas
for general application. One is interpretation, the other is predi-
gested information without caution as to its use.

It is the glory of the experiment stations that their most scien-
tific inquiries have a practical objective, and their work does not
end until it has been shown how it fits into practice. But many
of their investigations will, for the time being, seem to be of a

JounsoN LABORATORY.

The present building occupied by the Departments of Analytical
Chemistry, Biochemistry, Botany, Entomology and Forestry. The easterly
wing was erected in 1903, and the larger portion of the building completed
in 1910.

theoretical nature, and require tolerance and confidence on the
part of the public.

Much that is designed to be strictly practical misses the mark.
The very directness of its aim runs it to the ground. One of the
things learned in these years of experience is that more often the
shot with the high trajectory makes the decisive hit.

We need to increase the product of research. Changing condi-
tions bring a constantly increasing group of problems which crowd
for solution. A scientific fact remains unchanged, but it may be
brought into new applications, and new facts will be needed to
add to it and increase its potency. What we do not understand
to-day we hope to understand to-morrow, through the agency of

SEMI-CENTENNIAL 637

new research, and this will make practice more enlightened and
effective.

This is the basis of the Purnell Act, and of responsibility for
the selection of live projects on the basis of permanent as well
as temporary and local needs. The feeling that research is a
creative function and not alone routine, and certainly not demon-
stration, finds general acceptance, and it is guiding the Department
and the stations in the development of plans under the new Act.
It constitutes a further enlargement of relationships, with new
standards and policies to be worked out.

The Purnell Act is designed to give further aid to a group of
institutions in existence from 35 to 50 years. It is to enable them
to build upon what has been done—to broaden and strengthen
the foundations where necessary, and progressively to carry the
superstructure higher. Usually it will be some years before
the roof can be put on, but the lower stories can be underpinned
to make the structure secure, and one story after another added.
The duplication of structures on an insecure foundation or accord-
ing to plans shown to be inadequate is of course to be guarded
against. y

All research, whether actively co-operative or not, needs to be
co-ordinated in the sense that it is planned and proceeds on the
basis of what others have done and are doing—i. e., in accordance
with the general status of the subject. If the work is construc-
tive it will be guided by a constructive purpose; the defects or
deficiencies or the limitations of what already exists will be the
basis for the further effort. This may mean the necessity for
laying the foundations deeper. It may mean rebuilding in part,
or remodeling—sometimes only renovating; but in any event it
will bear relation to what already stands, unless it be a new struc-
ture on a new site, in which case it will represent a new vision.

Despite all the uncertainties of research it is believed these
things can be largely determined in advance and stated in the
proposal. = Clearness about them is evidence of preparation, and
Justification for the new undertaking. These are first ste%s in
zi';lglsnli ?3 giw Eri?ijea; afld SO 1i)r_l passing upon such new proposals
A accoun'f b }?n G ear1 objective, a point of d@parture whlch
e ; gengra status of knowledge in the subject,
o oftcenls ?il e%uate at the start. :I‘hq point of view
T e will ¢ a?ge as the investigation progresses,
L e C?ems reasor.lable to expect that they should _be
| intereft 4 1§onstrvuct1ve. Such a standard of quality
responsibility wrich t% ; 1concemed. It will help to meet the high
e large sums of money received for research

In a further attempt to promote forward-looking and conclu-

. Sive i ioati i
.. V€ Investigations under this new fund, more extensive co-opera-

i
101 1n research has been strongly urged by Department and station
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people, and is more definitely in mind than ever before. The
Department has a great variety of work which needs to be brought
into harmony and relation with similar work in the stations. The
Secretary of Agriculture is anxious that this should be done. He
has declared his belief that “co-operation is good for research
people as well as for farmers. Waste and needless duplication
are just as reprehensible in research as in the handling of _farm
products, and the Department of Agriculture and the experiment
stations should set farmers an example in the elimination of
wasteful methods.”

Co-operation is not here used in the restricted sense of organized
effort under a definite agreement and assignment of parts, but to
refer to co-ordinated or correlated effort as contrasted with every
man for himself. Research is an individual product, true enough,
but in the experiment station it is a public enterprise, not a private
one. Without repressing individuality and without dampening the
incentive which comes from individual attainment—all highly
important, a good deal is believed to be practicable in arranging
co-operation on many-sided problems, in effecting an increased
measure. of co-ordination or correlation, and in bringing workers
into closer association.-

This view and objective have led to something of an extension of
the Department’s relations with the experiment stations. A num-
ber of subjects which lend themselves to co-operation have been
selected by the stations, and these have been outlined by com-
mittees of specialists. Most if not all of them involve lines in
which the Department is active, but this will not mean the assump-
tion of direction or leadership. Many workers already have set
up projects under these topics which will fit into the broader
inquiry. Similarly, more local or regional subjects have been
selected for co-operative or co-ordinated study. In the newer
fields of agricultural economics, home economics, and sociology,
in which there now is rapid expansion, the opportunity is especially
inviting.

Not everyone will care to join in such enterprises; many
workers already have lines of inquiry under which they will wish
to continue; others may prefer to do their work independently.
There will be no coercion—at least from the Department, anxious
as it is that co-operation should have a fair trial and that much
of its own work should be joined up with that in the States.

These things have no claim to novelty. They are only given a
new setting and a new emphasis by the advanced stage which has
been reached and the new epoch of expansion. They were more
or less definitely in the minds of the early founders, and they
were exemplified by them and by their successors. They are cited
to illustrate the close relationship of the Federal Department and
the experiment stations, and the common ends toward which they
are striving.

- COnstructive results of their efforts, there

Influence of Experiment Stations on
American Agriculture

By Dr. R. W. THATCHER.

Fifty years ago the first of this month the Connecticut Agricul-
tural Experiment Station was organized. Within the next ten
years, a dozen or more states had followed this example. The
success of these new ventures was so immediate and so generally
recognized that there was no very great difficulty in securing the
passage by Congress of the Hatch Act to provide Federal aid for
the establishment of similar stations in each state in the Union.
With the establishment of the station in Wyoming in 1891, only
sixteen years after the organization of the Connecticut station,
the chain of Federally-supported state agricultural experiment
stations was complete. I cite this familiar history of an almost
unparalleled development of a national policy for the promotion
of agricultural welfare, in order to point out and to emphasize
the wisdom of the founders of this Connecticut station and as the
starting point for this discussion of the influence of the experiment
stations upon American agriculture.,

In most of the states, these stations were organized as a unit of
the land-grant college and under the administrative supervision
of the same officers who administered the teaching functions of
the Institution. In a few states, there were organized experiment
stations which were entirely separated in their location, administra-
tion, functiops, and activities from the teaching service. These
Separate stations apparently reflect a recognition at the time of
their establishment of the need for agricultural research as a part
of the State’s agricultural development rather than as an adjunct
to the teaching of agriculture in the college. Such an individual
lllmctlon of the station is now very generally recognized in all of
tle states. But in most cases, the agricultural research work is
'Clos'elyl associated with the teaching duties of the faculty of the
;é’giu‘ tural ‘college, and in about one—ha}f of the states the college
o 1s an integral part of the state university, with its graduate
c I(J)Old which also has general reseatch possibilities.
diﬁerrlesziai}ée:ﬁafrlcukl;l;itances.hthere has often been a failure to
Coan univgrz‘ : ween 'th ef experiment station research func-
ol sity research function. Als;o, since the develop-
E eoe>t(ter‘151on SCI‘YICG has'tzillfen over, 1n recent years, most
o i PP rkumty and‘resp_on51b1h_ty for direct contact of the

workers at the stations with the ultimate users of the
is often a failure by the

general public to recognize the source of this new information and
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to “give credit where credit is due.” For this reason, it has seemed
to me that it is wholly fitting and proper to use this anniversary
occasion to point out just what is the contribution which the
experiment stations have made, can make and will make in the
future to agricultural welfare.

Reference has been made frequently to the fact that the earlier
activities of the first experiment stations were largely in connec-
tion with the securing of data which led to the passage of various
laws for the protection of farmers from fraud in the sale of

%

THEAXTER LABORATORY, GREENHOUSE AND HEATING PLANT.

The wood building at the right houses on the first floor the Department
of Soil Research and on the second floor the Department of Plant Breeding:
The building was erected in 1888 for the Botanical Department and later
the Entomological Department used the second floor, both Departments
moving into Johnson Laboratory on its completion in 1910. The greenhouse
was erected in 1895, and the central heating plant marked by the tall chimney
was constructed in 1917; this contains a small assembly room.

fertilizers, feeding stuffs, etc., and later in aiding in the enforce-
ment of these laws. Sometimes it has been said that these activi-
ties hardly justified the name “experiment station,” and in later
years it has become fairly customary to look upon these regulatory
activities of the stations as of a somewhat lower order of service to
agriculture than the research work of the station. But I am
inclined to think that this earlier type of service reflects an
attitude by and toward the station which we ought to cherish and
strengthen in every way; namely, the recognition of the station as
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an unbiased and unimpeachable fact-finding and truth-reporting
agency for agricultural and public welfare.

In the early days, there was also another aspect of station activi-
ties which has disappeared to a considerable degree with the
increasing efficiency of organization of land-grant college work
which yet had in it certain elements which we ought to cherish and
preserve as best we can. I allude to the fact that, prior to the
organization of the agricultural extension service, the scientists
at the experiment station were called upon to give both resident
and field instruction in agricultural practice, often to an extent
much beyond that which could be justified as the making public
or putting into effect of the results of their own investigations.
The sharper differentiation between the teaching and the research
function in recent years, and particularly, the organization of the
extension service, has diminished the demand upon station workers
for extraneous teaching services; but it has also shut off to a
very considerable extent the direct contact of these station workers
with the farmers of the state; and there is a real serious difficulty
confronting the station administration to keep alive any apprecia-
tive recognition of the source of the knowledge which is being
imparted through extension teaching. There is also a real loss
to the research worker if the lack of opportunity to present the
constructive results of his studies diminishes his sense of respon-
sibility to secure such results and of that achievement which comes
from the presentation of these results to appreciative audiences.

At the time of the preparation of this paper, I was not quite
sure what would be the nature of the audience to which it would
be presented. Hence, 1 was at a loss to know whether the most
effective discussion of the topic would be a presentation of a series
of striking contributions of experiment stations to agricultural
science and practice which would be interesting and perhaps con-
vincing to a farmer audience, but more or less stale repetition
of familiar material to other scientists; or whether a more
academic discussion of the place of station research in the public
economy would be of more interest and use to this audience. It
seemed to me, however, that there could be no question as to the
propriety of emphasizing on this occasion the place and importance
of the leadership which experiment stations have had and should
have in the agriculture of the state.and nation.

The retirement from active service during the past five years of
such imposing figures in American agricultural history as Experi-
ment Station Directors Woods of Maine, Brooks of Massachusetts,
Jenkins of Connecticut, Jordan of New York, Armsby of Pennsyl-
vania, Thorne of Ohio, and Davenport of Illinois has given excel-
lent opportunity for the evaluation of personal and individual
leadership in these fields. More than this, it has called attention
to the guiding principles upon which their unquestioned leadership
was based. It would be impossible, in the brief space of this
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paper, to adequately review the publicly expressed opinions of all

of these men concerning the service which they have sought to
have their institutions render to the cause of agricultural develop-
ment. But a few quotations selected at random from the many
gems of concise and illuminating statements which came from their
pens will serve to illustrate the viewpoints which these sages of
American agricultural research brought to their work. . '

Dr. Armsby is quoted as having said, after first pointing out the
purpose of the station to select for study problems which appear to

Tosacco ExperiMENT FarRM, WINDSOR.

Thirteen acres purchased in 1921,
house erected in 1924.

View showing laboratory and green-

be of most immediate practical importance: “It will seek to do
thorough, conscientious work; to do a few things well, rather
than many superficially.” Concerning the function of the ,Experi—
ment Station, he maintained that this is not the impossible task of
giving the farmer recipes suited to every conceivable emergency—
not a device to save the farmer the trouble of thinking—but rather
to enla‘nrge‘ the farmer’s knowledge, to make him think more: and
he malntalpeq that_ it is only to the extent that the farmer can by
his own thinking digest and utilize the Station’s help that the latter
may expect to assist him permanently and effectively ; he said “The
;E?igsf?’dd of the experiment station is the farmer’s,mind, not his
oDy Thqrne’s view may be fairly well summarized in the follow-
ing quotation: “The agricultural experiment station is a necessary
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and indispensable complement to the college of agriculture, for the
experiment station is both the crucible in which theories are tested
and the fine gold of truth is separated from the dross of error,
and the instrument of research by which further progress is made
into the realm of the unknown. After all is said, it is to the soil
and its secrets that we must turn for the material progress of the
race; and when material progress ends the intellect will also
stagnate.”

Dr. Jordan’s views are well known to most of you. They may
be summarized in the following sentences quoted from different
addresses made by him on several occasions: ‘“The greatest and
most permanent acquisitions that have come to agriculture as an
art during the past fifty years are the outcome of profound
scientific study.” “We should guard against centering an experi-
ment around facts or conditions which are of merely local or
temporary importance.” To this he added that agricultural litera-
ture “is already cluttered with so-called practical conclusions that
in a brief time will be swept into the rubbish corner.” He held
that experiments should “deal with matters of general and per-
manent utility,” and that the contributions which have really
enriched agricultural practice “are mostly those which have been
proclaimed from the inner temple of science,” and that “the dis-
coveries of scientific truth which are to-day blessing the farmer
in his daily toil are mostly those which have been reached through
the severest and most searching investigations.”

Expressed in other terms than those which I have just quoted,
I think that it may be said that it is the duty and the opportunity
of a state experiment station to contribute to the agriculture of
the State and nation such information concerning the problems of
agriculture as can be ascertained by the scientific method of investi-
gation rather than the results of practical experience in farm
operation. Presumably, it is not necessary to explain to this audi-
ence what I mean by the scientific method; but a word as to its
application to the problems of agriculture may not be amiss.

Briefly, it may be said that modern science seeks to understand
the laws of nature rather than simply to learn her facts. The
scientific method consists in bringing together as many related
facts or phenomena as possible in order to develop therefrom a
theory as to the probable cause forithe observed facts, then to test
this theory by every possible ¢ritical® analysis to the end that the
theory may finally be recognized and adopted as an hypothesis or
law on which later plans may be safely based. In substance, the
scientific method is to study facts with the view to the discovery
of fundamental laws, in erder that working practices may be based
on these laws, rather than upon empirical recipes or so-called
“rules-of-thumb.”

Of course, a knowledge of the facts themselves is a necessary
part in the development of agricultural practice, and the calls for
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information which come to the experiment stati 4
requests for such facts or for rules Ef practice vs;[hci)& 12?1 lézu?élly_
lowed without any particular thought concerning the fundamental
principle involved. While this kind of information may satisfy
the 1mme_dlate needs of the individual farmer or fruit-grower
progress in the devgelopment of a sound agricultural practice and
an intelligent farming population is much more to be expected
from a more fundamental and better established knowledge of

the la S f atur Ith I
f
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Station Farm, MounT CARMEL.

View during Field Day, August 1924. This farm contains thirty-five
acres, of which twenty acres were purchased in 1911, and fifteen acres in
1015. On this farm are conducted many experiments in plant breeding,
spraying and fertilizing of orchard, field and garden crops.

In the earlier stages of agricultural experiment station work,
before these principles were so well appreciated, the investigations
were largely elementary in character and based largely on observa-
tions, comparative trials, and simple field experiments which did
not seriously attempt to establish the underlying principles. The
results of these early experiments have been very useful and have
supphed a fund of information on which much of the successful
agricultural practice at the present time is based. There will
almost certainly continue to be need for carefully controlled experi-
ments of this kind in order to furnish accurate information to
farme‘zrs'concerning matters of farm practice about which their
own individual experiences lead them to be in doubt. But there
ought to be a continually increasing fund of fundamental knowl-
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edge of agricultural science going abroad in the land, so that there
will be steadily less and less of these questions which the intelli-
gent farmer is unable to understand and answer for himself.

Having dwelt thus at some length on the necessity for research
which shall be fundamental in character so that it will lead to
intelligent knowledge rather than “rule-of-thumb” recipes as the
basis for farm practice, I turn now to a consideration of the means
to be used, or the general method of attack'upon problems of this
kind. Here, I find myself apparently somewhat at variance with
the attitude which seems to have been taken by some of my illus-
trious predecessors in administration of agricultural research.
For a long time, there has been among university scientists a school
of workers who have held that real advance in human knowledge
can be made only by the study of purely natural phenomena.
These scientists have scrupulously avoided the study of plants and
animals which have economic uses and have confined their
researches to those phenomena which have had no artificial influ-
ences in their development. Such men will have nothing to do
with a study -of cultivated varieties of fruits, for example, saying
that the natural basis for their classification has been disturbed
by the domestication process. To men of this type, the so-called
“practical application” of science is a commercial, non-intellectual
process which is beneath the dignity of a true scientist. Such
conceptions used to be common and discussions of the relative
merits of so-called “pure science” and “applied science” were
numerous and acrimonious. I have thought that T have observed
an influence of the earlier academic viewpoint upon some of the
announced plans for the development of agricultural research.
Fortunately, however, Dr. Armsby’s statement that experiment
station problems must be those which are of most immediate prac-
tical importance has generally been the guiding principle in the
selection of the problem to be worked with and generally also
in the selection of the material with which the investigations are
to be made.

There are still many college faculties which insist on the preser-
vation of the A.B. degree as an insignia of true education and
culture and hold that the B.S. degree should indicate the comple-
tion of a course of vocational study which is in itself less intel-
1ectual or less cultural than the non-vocational arts course. These
ideas, which were more prevalent and*more pronounced twenty-
five years ago than they are now, have undoubtedly had some influ-
ence upon the minds of some of the men whose opinions with
reference to the character of the best research work in agricultural
science I have quoted abowe. Personally, I came up through the
Stience course of a university with a fixed conviction that all of the
Necessary elements of a real education can be obtained through
the study of the materials and facts of every-day life and sur-
roundings as well as, or better than, through the study of dead
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languages, ancient art, or foreign physical surroundings. I have
felt that the same powers of memory and of reasoning can be
developed through the study of current literature, laws and customs
as well as of those of by-gone ages. I have believed that just as
keen an appreciation of beauty of form, of expression and of life
can be developed through a sympathetic study of Nature as she
manifests herself in the forest, lakes, mountains and fields about
us and of the wonderful creations of men in our cities, transporta-
tion lines, etc., as by the study of the paintings of old Masters,

ExperiMENTAL Forest, Lockwoop FIeLp, WINDSOR.

This field was purchased in 1900, with additions in 1905 and 1908 totaling
about 100 acres. In background at left, red pine and at right Scotch pine,
seventeen years after setting. In foreground, white pine, six years after
setting.

the ancient cathedrals or the splendors of profligate civilization
of by-gone days. I have steadily held the conception that the
powers of accurate observation, logical reasoning, and sound
deduction can be just as well developed by the study of the
phenomena of nature with which we are surrounded and in every-
day contact as by any degree of profound consideration of those

things which are without any taint of economic use or practical

application. In short, I have grown up with the conviction that
a real education may be obtained using the facts, phenomena, and
materials of every-day life as the materials with which to illustrate
or from which to derive the principles which are to be learned.
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With these ideas in my mind, I naturally feel that the materials
with which we are to work at the experiment station should be
those which are of common occurrence and of practical use on the
farms and in the orchards, etc., of our own State. The study,
by the scientific method, of any problem in agricultural science or
practice will, I believe, be as certain of giving accurate data for
the solution of the problem in question and at the same time will
yield a fund of practical working information such as cannot be
secured if the materials worked with are foreign to our every-
day working conditions. For example, it seems to me that the
study of a problem in plant breeding may better be carried on with
wheat, raspberries, or some other economic crop and be so planned
that the results of the investigation may yield an improved new
strain of field or garden crops, than with larkspurs, sweet peas.
or skunk cabbage. Similarly, other things being equal, I should
prefer to use swine instead of guinea pigs for studies of animal

. nutrition, chickens instead of pigeons, for studies of deficiency

diseases, etc. To be sure, it is sometimes simpler and easier, and
often cheaper, to use non-economic plants or animals for studies
of general fundamental principles of heredity, nutrition, disease-
resistance, etc. But as a general principle, it seems to me to be
wise to have a definite economic improvement of the species, or
some profitable end in view, at the same time that the data neces-
sary from the establishment of the fundamental principle in ques-
tion is being sought.

In other words, I would have the Station worker seek to secure
fundamental scientific principles, but at the same time ‘“keep his
feet on the ground” in choosing his material and planning his
analytical studies.

Perhaps I can best illustrate the service which the station renders
to agriculture by using the simile of the doctor as an agency for
promoting human health. Each community needs to have its
local doctor who can be called upon at any time to give advice and
render assistance for immediate needs, bringing to the community
the best that is known concerning sanitation, campaigns against
communicable diseases, and the curing of the ills of his constitu-
eénts.  But the local practitioner is not a research investigator, the
latter is always located at some hospital or city laboratory where
the necessary clinical material and specialized equipment for the
study of new diseases or new methods of combating -known ones
are available. The medical research worker conducts his experi-
rOr;)eerit"lSt'Wlth all the scientific skill which he possesses, until the new
L colfon tl?l? new method of*treatment or the new plan of protec-
bidin public health is well established; then he publishes his
far asgtsh and intelligent citizens everywhere follow his advice $o
it ely are able to understand it and apply it. But wher} their
ability USI problem gets beyond the scope of their own learning or

» they call upon the local doctor, who brings to their service
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the results of the researches at as many laboratories as possible,
as well as those of his own experience in dealing with these matters
of health.

Now, if we apply this simile to agricultural needs, it is plain
that the local doctor represents the local agricultural extension
worker, the county agent, or his assistant. He ought to be near
at hand and always available with skillful advice and assistance as
needed. IHe should conduct demonstrations, give public instruc-
tion, and personal assistance in all matters which are sufficiently
established to be past the experimental stage. He may even con-
duct simple experiments of his own, provided he does not under-

A Group oF STATION DIRECTORS AT THE SEMICENTENNIAL.

take experiments which may result disastrously to his constituents,
or interfere with his readiness to render the service for which his
constituents call rightfully upon him. The research worker is
located at the experiment station where the clinical material and
right equipment for his study are available. The research worker,
if he is to render real service, must not let his investigations lead
him off into realms which have no connection with the agricultural
needs of his constituency, but he must be free to prosecute his
investigations without interruptions by calls to attend individual
needs for assistance. These latter ought to be provided for by the
local practitioners. But the research worker ought to be in close
enough touch with the people and conditions which his study is to
benefit so that he will not be led away from a constant attempt
to meet a definite need for fundamental, sound, and scientific
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information which will be applicable to the conditions which he is
seeking to alleviate or improve.

I am in doubt that this admittedly academic discussion of the
relation of experiment station work to agricultural development
has been altogether appropriate to this occasion. I was embold-
ened to undertake it because it seemed to me to be so clearly the
lesson of experience of half a century of experiment station work,
and that the historic figures of the Connecticut station were such
shining examples of the successful application. I know that I
have not done justice to the clear-minded convictions and brilliant
achievements of Johnson and Atwater, of Jenkins and Oshorne
and Mendel; but I have tried to raise aloft the lamp which it
seems to me has guided their feet and illumined their pathway
to noteworthy achievements and world-wide honor and respect.
I hope that T have been able to say some things which modesty
might have prevented their saying.

In closing, I wish to voice the debt of gratitude which we of the
next younger generation of station workers owe to the pioneers
in this field, mot the least of whom are the members of the staff
of this Connecticut station whose fiftieth anniversary we are to-day
celebrating. The earliest of our stations naturally had no other
experience to guide them. We have had their example. Fortu-
nate has it been for us that the standards which they set were so
high and the ideals which they cherished so noble. Our con-
tributions to the exercises of to-day are but a feeble attempt on
our part to recognize this debt. We salute you, we congratulate
you, we wish for you years of added success and achievement.



Epwarp Horkins JENKINS

PRESENTATION
OF -

PORTRAIT OF DR. JENKINS

By Dr. HENRY S. GRAVES

It is my happy privilege to speak on behalf of the friends of
Dr. Jenkins in presenting a portrait of him to the Agricultural
Experiment Station. This I am particularly glad to do, not only
because of my admiration for him and for his many public ser-
vices, but also because of our personal friendship of many years’
standing and an affectionate regard for him that is shared by a
great host of friends in this community and throughout the States.

It is in no sense of fulsome praise that I say that Dr. Jenkins
has made the greatest individual contribution to the economic
development of Connecticut. The very structure of Connecticut
Agriculture has been built upon the sound foundations laid
through his efforts and those of his associates.

His leadership has rested upon his ability as a scientist and
executive; but he has also been a great educator of the people of
the State. Tens of thousands of farmers and men connected in
various ways with the agricultural industry have been his pupils
and are applying in practice what they have learned from him and
those working with him.

Few men have had the opportunity to carry on a public work
for so long a period and to see their efforts crowned with such
success. Tew men have been able in so great a measure to coml-
mand the confidence of the community. A man of simple and
straightforward character, of rare judgment in public matters,
and seeking only what is in the interest of the community and
state, he has enlisted the support of the people in his work to an
extent possible only by a great public servant. Is it any wonder
that the legislature could not refuse his requests for the support
of his work or that the people could not fail to listen to his
instruction ?

His tact and fine judgment enabled him to bring together in
effective effort the two branches of the experimental organization
in Agriculture and to harmohize the research and educational
undertakings of the State.

Associated with the early research enterprises in Agriculture
with Professor S. W. Johnson, nearly fifty years ago, he soon
be@ar_ne a leader whose-influence was felt in the national work of
building up our agricultural experiment stations.

We love him for his service to the public, but even more for his,
personal qualities. Possessed of rare wit and felicity of expres-
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sion, he has always been under pressure to speak at public gather-
ings. Inspiring as a speaker and writer, with a broad vision in
public affairs and with a natural sympathy with the viewpoint of
the average man, he has unfailingly been able to command the
attention of those who have had the good fortune to hear him
speak or to read his written messages. It is quite characteristic
that after a half century of arduous work devoted to public ser-
vice he should continue his writing, as is illustrated by his admir-
able work on Connecticut Agriculture in Mr. Norris G. Oshorn’s
History of Connecticut. His influence continues, stimulating
those who have taken up his official work and those who are seek-
ing to measure up to his high standards of achievement in the
service of the State.

It is with a deep sense of appreciation of what he has accom-
plished and with warm personal affection for him that his friends
present this portrait to the Agricultural Experiment Station.

e

Memnrials



TO ALl ASSOGIATED SWITH . THE
CONNECTICUT AGRICULTURAL
EXPERIMENT STATION,

The Durector and Stff of the Rothamsted

Experimental  Station, destre to take the

opportunity presented by the oceasion of”
the Fq:twdv Annivessary  of the foundation
o(: the Connecticut Agricwttwrak Experiment
Station,; to wpress to all connected
tuwrewithy  the ﬁvlgh et v which
it 1 held among those  interested
in agrtcuibw'od scwence U this  country.
We recoll  withh nterest thatt (0 was
the f’ws‘c Agncu&lu'al/ Exlocri/m/znx:

Station. to be set wp i the United Stais

in those wrly days when Rothanmsted
was but  thuty two years oldl.

we st read withe ptwsuf@ the wrwmgs :

of- Us fust Director, 5 W. Johsusoru
Among the cheamists who have worked
there  stand out the nanws of,

H.R Armsby, Milton Whithey and T.8. Osborne
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who in their severod fuLds hooae
contributed  largdly to the advance o
sclenee oand  hawve br‘oughb muuch f—amz
not” oy to. the Thstitution — and
themsdves, but to their country. Tt will
abways  be remembered that Osborne’s
work. on proteins was cosrried  out
of the Connecticut Expuinment Station .
The work of the second  Director
b Junkins, m/dweLoP(/mg agrtculﬁwoat
resec-chy 8 oo well-known to need
comurunt. It would be invidious to

 particularise furthe; but we frevently

hope that yowr Station may in the

fwt:u/m maintain - and i~ possible
nhonce s high/ reputiotion
the sclentific and agriculturol world.,
Sgred. on behalf of the Rothamsted
Expertmental Station.

o

7th October; 1925 Director
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The Governing Board of the Sheffield Scientific School
of Yale University
extends its congratulations to the
Connecticut Agricultural Experiment Station

on the occasion of the celebration of the

Fiftieth Anniversary

of the founding of the Station, on Monday, October the twelfth, one thousand nine hundred and
twenty-five.

Itis a matter of no little satisfaction to the Governing Board to recall that it has played, through
the work and influence of a number of its members, an important part in the development of ag-
ricultural science in the United States and particularly the work of the Connecticut Agricultural
Experiment Station. Samusr WitLiam Jounsow, for fifty-four years a member of the faculty of
the Sheffield Scientific School, was a pioneer in agricultural science and was largely responsible
for the establishment of the State Board of Agriculture and the first Agricultural Experiment Sta-
tion, which to-day celebrates its semi-centennial. Joun Prrkin NorToN, Jorn Appison PorTer,
and WizLiam Henry Brewer are among those who took a keen interest in the work of the Agri-
cultural Experiment Station and rendered it valuable service. There are also among the members
of the Governing Board at the present time several who are in one way or another contributing
to the development of agricultural science. It is the wish and hope of this Board that the close
affiliation that has always existed between the Connecticut Agricultural Experiment Station and

the Sheffield Scientific School may continue in future years.

(J %MZVL Ml manen

N4 W)

Secretary

Printed at the Yale University Press, in New Haven, Connecticut, in the year of Our Lord the one thousand
nine hundred and twenty-fifth and in the year of Yale University
the two hundred and twenty-fifth.
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THE TRUSTEES AND FACULTY
of the

(onnecticut Agricultural (ollege

Extend their (ongratulations to the

(onnecticut Agricultural Experiment Station

on the occasion of the (elebration of the

FIFTIETH ANNIVERSARY

of the Founding of the Station :
on Monday, October the rwelfth, one thousand nine hundred and twenty-five

HE anniversary celebration of an institution that has completed fifty years of successful work is a just
reason for pride and satisfaction to its board.of control and to the members of its staff, but we feel that
there is a special honor due to the Connecticut Agricultural Experiment Station in having inaugurated

a movement for organized agricultural research that has been followed by every state in the nation.
.lt is our hope that the institution, so well founded as to become an example, and so wisely directed as to
attain such notable distinction, may continue its contribution for the future years.

Signed,
Charles L. Beach,

For the Trustees and Faculty
Connecticut Agricultural College.
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BOARD OF CONTROL
His Excellency, John H. Trumbull, ex-officio, President

Charles R. Treat, Vice-President ...... S M, e U Orange
George A Hopson, '\Secrefary b ln s i S Mount Carmel
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Miss Mary E, BrabLey, Secretary.

G. E. GrauawM, In charge of Buildings and Grounds.

Chemistry. E. M. Barrey, Pu.D., Chemist in Charge.
Analytical C. E. SHEPARD
Laboratory. OweN L. Noran 2 :
HArrY J. FisuEr, A.B. Assistant Chemists,
W. T. MarH1s
Frank C. SHELDON, Laboratory Assistant.
V. L. CuurcHILL, Sampling Agent.
Miss MaseL Bacow, Stenographer.

Administration,

Biochemical T. B. OsBorNE, PH.D., Chemist in Charge.
Laboratory. H. B. Vickery, Pu.D., Biochemist.
Miss Hreren C. Canwxon, B.S., Dietitian.

Botany. G. P. CrintoNn, Sc.D., Botanist in Charge.
E. M. Stooparp, B.S., Pomologist.
Miss Frorence A, McCormick, Pu.D., Pathologist. -
Wirris R, Hunrt, Pu.D., Assistant in Botany.
A. D. McDonNELL, General Assistant.
Mgrs. W. W. KzLsEy, Secretary.

Entomology. W. E. Britron, Pu.D. Entomologist in Charge; State
Entomologist,
B. H. WaLpEN, B.AGr. 1
M. P. Zarrg, B.S. Assistant Entomologists.
Pairip GarMan, Pu.D,, ]
Rocer B. Frienp, B.Sc., Graduate Assistant.
Joun T. AsuwortH, Deputy in Charge of Gipsy Moth Work.
R. C. Borsrorn, Deputy in Charge of Mosquito Elimination.
Mi1ss Grace A. Foors, B.A., Secretary.

Forestry. Warter O. FiLrey, Forester in Charge.
H. W. Hicock, M.F., Assistant Forester.
J. E. Rirey, Jr.,, M.F., In charge of Blister Rust Control.
Miss PauvrLiNe A. MERCHANT, Stenographer.

Downarp F. Jowes, S.D., Geneticist in_Charge.
P. C. ManGELspoRF, S.D. Assistant Geneticist.
H. R. MurraY, B.S., Graduate Assistant.

M. F. MoreaN, M.S., Investigator.
H. G. M. Jacosson, M.S., Assistant.

Tobacco Sub-station PavL J. AnpersoN, Pu.D., Pathologist in Charge.
at Windsor, N. T. NerLson, Pu.D., Assistant Physiologist.

Plant Breeding.

Soil Research.

THE TUTTLE, MOREHOUSE & TAYLOR COMPANY

REPORTS OF THE STATE ENTOMOLOGIST

The report of the State Entomologist has been issued each year, beginning
with the establishment of the office in 1901, Consequently the number of
each report is the same as that of the year which it covers, in this the
twentieth century. Thus the 1st Report covers the year 1901, and the 25th
Report the year 1925. For the sake of brevity the first two figures have
been omitted, thus ‘o1, 25. As the Annual Reports of the Station contain
the Reports of the State Entomologist, in this index it seemed best to cite
the number of the year instead of the report number, so that the index may
be used as well for entomological matter in the full Station Reports as for
the Reports of the State Entomologist.

As there are now many entomologists who keep files of these Reports,
and as certain scientific and public libraries bind them separately, though
each has its own index, a general index is a great help to ready reference
and will make the set far more useful. Nearly half of these Reports, particu-
larly the earlier numbers, are out of print and cannot be furnished except
as occasionally copies are returned. These are reserved to complete sets
for institutions and entomologists.

Acknowledgment should here be made to other members of the Ento-
mological Department, for assistance in planning this index and in preparing
the manuscript.

.

ERRATA

1903
Page 217, seventh line from bottom, for “Chinaspis” read Chionaspis.
Plate viii, b and ¢, show work and pupa of Sesia tipuliformis, Linn., instead
of Psenocerus supernotatus Say.

1904
Page 201, fourteenth line from top, for “20000” read 2000.

1005
Page 236, third line from bottom, and index, for “hamadryella” read hama-
dryadella. i -
1’906«

Page 223, second line, for “has” read have, and for “are” read is.
“ 240, second line, for “if needed” read where necessary.
243, sixth line, for “was” read were.
253, twentieth line, for “137” read 138.
301, twelfth line from bottom, for “850” read 350; fifth line from
bottom, for “were” read was.
“ 306, tenth line, for “larva” read larvae.

slak
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s

1007
Page 271, second line, for “weight” read weigh.

1008
Page 777, last line, for “Ridley” read R'iley.

1909
Page 674, sixteenth line from top, for “xxiii” read xxviii.
“ 678, seventh line from bottom, for “xxiii” read xxviii.
606, subtitle, and 607,. seventh line, legend under Fig. 18, page 608,
eleventh line, and legend under Plate xxix, c, for “Hemiscopis”
read Hemiscopsis.

13

) 1920
Pages 142 and 143, top of third column, for “average” read acreage.

! 1025
Page 228, seventeenth line from bottom, for “abbietis” read abietis.

“ 278, eleventh line from bottom, for “Toxoptera graminum, Rondani,”
read Rhopalosiphum prumifoliae, Fitch (Aphis avenae, in part,
of American authors).

321, tenth line, and in legend under Plate xvii, b, for “salicifolia” read
Thunbergi. :

“

INDEX TO ILLUSTRATIONS

| MAPS
Hartford, Conn., Map showing mosquito breeding areas, ’o4, facing page
Moszi(i)’.co breeding areas at mouth of Connecticut River, map showing, ’1g

facing page 154. . A ; ,
New Haven, Conn., Map showing mosquito breeding areas, ‘o4, facing page

)

204.
Stonington, Conn., Map showing area infested by gipsy moth, ’06, facing
page 236. ; .

TEXT FIGURES

Agrilus sinuatus, sinuate pear borer, 20, Fig. 11.

Agromyza simplex, asparagus miner, '06, Fig, 13.

Agrotis ypsilon, black cutworm, ‘06, Fig. 8.

Aleyrodes vaporariorum, white fly or plant house aleyrodes, ‘02, Figs. 6-10.
Alsophila pometaria, fall canker worm, 08, Fig. o.

Anarsia lineatella, peach twig borer, ’18, Figs. 10-11.

Anasa tristis, squash bug, 08, Figs. 14-16.

Anatis 15-punctata, fifteen-spotted lady-beetle, ’10, Fig. 21.

Anisota senatoria, orange-striped oak-worm, ‘0z, Fig. 18.

Anomala binotata, ’02, Fig. 10.

- Anomala orientalis, Asiatic beetle, '25, Figs. 46-47.
" Anopheles maculipennis, malaria mosquito, 04, Bigs. 12, 145155 23, Fig) 16.

Anopheles punctipennis, o4, Fig. 13.

Anuraphis roseus (Aphis sorbi), rosy apple aphid, ‘o9, Fig. 3.
Aphiochaeta rufipes, ’10, Figs. 15-17.

Aphis gossypii, melon aphid, ’08, Fig. 17.

Aphis pomi, green apple aphid, ’03, Figs. 34-36.

Aphis pseudobrassicae, turnip aphid, ’16, Fig. 2.

Aspidiotus perniciosus, San José scale, ‘o1, Fig. 1; ’03, Figs. 27, 32.
Autographa (Plusia) brassicae, cabbage looper, ’10, Fig. 22.

Beaver swamp, New Haven, Map showing mosquito breeding areas, ’08,
Fig. 10. : )
Bucculatrix canadensisella, birch leaf skeletonizer, ‘10, Figs. 19-20.

Caliroa cerasi, pear and cherry slug, ’20, Figs. 12-13.
Caterpillar brush, ’o2, Fig. 5.
Certificate of inspection, nurseries, ’25, Fig. 38.
Chilocorus bivulnerus, twice-stabbed lady-beetle, ’o2, Fig. 1.
Chionaspis furfura, scurfy scale, ‘03, Figs. 28-20.
Chloridea virescens - (Heliothis rhexiae), tobacco bud worm moth, ‘09,
Fig. 6.
Connecticut, Map showing area infested by brown-tail moth, ’11, Fig. 1;
’14, Fig. 3; 18, Fig. 7; ’10, Fig. 16,
Map showing area infested by gipsy moth, '14, Fig. 23idns,
Fig. 13 260l stz Fiel 15 18 Fig. 7; '10: Fig 16
’20, Fig. 4; ’21, Fig. 1; 22, Figs. 4-5; '23, Fig. 9; ’24, Fig.
75 25, Fig AT, S
Map showing area occupied by brood II of the periodical
cicada, 'T1,iRiot ol
and Rhode Island, map of, ’06, Fig. 2.
Conotrachelus nenuphar, plum curculio, ’o4, Fig. 10.
Crioceris asparagi, asparagus beetle, 21, Fig. 4.
Cryptorhynchus lapathi, willow curculio, ’o7, Fig. s.
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Culex cantator, brown salt marsh mosquito, ‘o4, Fig. 18; ’12, Fig. 1.
pipiens, rain barrel mosquito, ‘o4, Figs. 11, 16; ’23, Figs. 11-13.
pretans, ‘o4, Fig. 22.
sollicitans, banded salt marsh mosquito, 'o4, Figs. 17, 19 ;’12, Fig. 2;

20 B, T4

Diabrotica vittata, striped cucumber beetle, Jo8, Fig. 12; '17, Fig. 2.

Empoasca mali, apple leaf hopper, o4, Fig. 7.

Epilachna borealis, squash lady-beetle, *08, Fig. 13.

Epitrix cucumeris, cucumber or potato flea-beetle, 06, Fig. 9.

Eristalis tenax, '10, Fig. 23. i

Eulia velutinana, red-banded ‘leaf-roller, ’25, Fig. 45.

Euproctis chrysorrhoea, brown-tail moth, ‘02, Fig. 11; ‘o7, Figs. 1-4; ’10,
Figs. 10-14. . y

Euschistus variolarius, spined tobacco bug, '06, Fig. 10.

Formica fusca var. subsericea, a common ant, ‘22, Fig. 11.
Fumigating house for nursery stock, diagram, ’06, Fig. 1.

Galerucella xanthomelaena (luteola), elm leaf beetle, ‘03, Fig. 33.
Glycobius (Plagionotus) speciosus, maple borer, ‘07, Fig. 6; ’22, Fig. 10.

Habrobraconidea bicoloripes, '19, Fig. 19.

Halticus uhleri, garden flea-hopper, ‘04, Fig. 8.

Heliothis (Chloridea) obsoleta, corn ear worm, ‘21, Fig. 3.

Hemerocampa (Orgyia) leucostigma, white-marked tussock moth, ‘o5, Fig.
150, Higll 3

Hemerophila pariana, apple and thorn skeletonizer, ’20, Figs. 7-10; o1,
Fig. 6. .

Hemiscopsis cinerea, ‘10, Fig. 18.

Hylemyia (Phorbia, Pegomyia) brassicae, cabbage maggot, paper discs, '08,
Figs. 19-20; ’14, Figs. 4-6. ;

Imported nursery stock, diagram showing source of, 14, Figy 1.
Janus integer, currant stem-girdler, 20, Figs. 14-16.

Lachnosterna fusca, June beetle, ‘o9, Fig. o. I :

Lasioderma testaceum, cigarette beetle, 06, Figs. 11-12.

Laspeyresia molesta, Oriental peach moth, ’18, Figs. 8-9; ’25, Fig. 42.

Lepidosaphes ulmi (Mytilaspis pomorum), oyster-shell scale, ‘03, Figs.
30-31. !

Limax maximus, spotted garden slug, ’18, Fig. 13.

Limonius agonus, Eastern field wireworm, ’25, Fig. 48.

Lygus pratensis, tarnished plant bug, ‘o4, Fig. 0.

Macrophya simillima, ‘25, Fig. 49.
Macrosiphum solanifolii, potato aphid, '17, Fig. 3.
M%lgcosoma (Clisiocampa) americana, tent caterpillar, egg-mass, ’02,
12,3 { :
Melittia satyriniformis, squash borer, ’08, Fig. 11. {
Mosquito ditching, changes in vegetation in three years, ’15, Figs. 2-5.
larva, showing parts used in classification, ‘04, Fig. 2o.

larvae, showing position of Culex and Anopheles in relation to .

surface of the water, ‘o4, Fig. 21; ’23, Fig. 15.

N9rtheastern United States, map showing area infested by leopard moth,
11, Fig. 6. i

Orchard spraying experiments, plan of, ‘20, Fig. 5; ’23, Fig. 10.
Otiorhynchus ovatus, strawberry crown girdler, ‘o9, Fig. 8.
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Paratetranychus pilosus, European red mite, ’20, Fig. 6 (1-5).
ununguis, spruce mite, 22, Fig. 8.

Pentilia misella, ’oz, Fig. 2.

Permit, dealers’, ’25, Fig. 30.

shippers’, 25, Fig. 4o.

Phengodes laticollis?, a luminous insect, ‘03, Fig. 4I.

Phlyctaenia ferrugalis, greenhouse leaf-tyer, '09, Fig. 7.

Phorbia rubivora, raspberry cane maggot, ‘02, Fig. 12.

Photographing insects, hints on, '24, Figs. 8-15.

Phytophaga violicola, violet gall midge, 21y Hla 2

Pissodes strobi, white pine weevil, ’19, Figs. 17-10.

Plant zones of salt marsh, diagram, ‘o4, Fig. 23.

Plathypena scabra, green clover worm, ‘o8, Fig. 18; ’19, Fig. 20.

Plodia interpunctella, Indian meal moth, 'os, Fig. 7; ’17, Fig. 4.

Porthetria dispar, gipsy moth, ’os, Figs. 2-6; '06, Figs. 3-7; ‘09, Figs. 1-2.

Priophorus acericaulis, maple leaf-stem borer, ’11, Fig. 4.

Psenocerus supernotatus, native currant borer, ’03, Fig. 42.

Psylla pyricola, pear psylla, '03, Figs. 37-39; 25, Figs. 43-44.

Pteronus ribesii, currant worm, ‘o2, Figs. 13-17.

Pyrausta nubilalis, European corn borer, map, '18, Fig. 12.

Schizotetranychus schizopus, ’22, Fig. 7.

Scolytus quadrispinosus, hickory bark borer, injury by adults at axils of
leaves, ’o1, Fig. 2.

Sesia rhododendri, rhododendron borer, 22, Fig. 9.

Syrphus torvus, 25, Fig. s0.

Systena taeniata, banded flea-beetle, 15, Fig. 6.

Tetranychus bimaculatus, common red spider, '20, Fig. 6 (6-10).
populi, 22, Fig. 6. :

Thrips tabaci, onion thrips, ‘03, Fig. 40.

Tibicen septendecim, 17-year locust or periodical cicada, ’11, Figs. 2-3.

Tmetocera ocellana, bud moth, 'o9, Fig. 4. . ;

Toumeyella liriodendri, tulip tree scale, 21, Fig. 5.

Tree pruners, ‘02, Fig. 4; ‘o7, Fig. 4.

Wallingford, Conn., Map showing area infested by gipsy moth, ’09, Fig. 1. -
Zeuzera pyrina, leopard moth, ‘09, Fig. 5; ’11, Figs. 5-10.

BLATES

Acrobasis caryae, walnut bud moth, '12, VIII-IX.
Acronycta (Apatela) oblinita, smeared dagger moth, 19, XXVII.
Agrilus anxius, bronze birch borer, 22, X1V, c-d.

bilineatus, galleries of, ‘13, XII, b.

champlaini, galls of, '12, XVI, c.

viridis var. fagi, rose stem girdler, ‘25, XIX, a.
Agrotis unicolor, '25, XVIIL

ypsilon, black cutworm, ‘06, XV, b and c.
Alabama (Aletia) argillacea, cotton moth, AN d srios XIS,
Alaus oculatus, eyed elater, '16, IX, a. ,
Aleyrodes vaporariorum, white fly or plant house aleyrodes, ‘02, VIII-XI;

’06, XVI, a.

Alsophila pometaria, fall canker worm, O AR RV D . G AN
Altica (Haltica) chalybea, grapevine flea beetle, 25, IX, b.
Alypia octomaculata, eight-spotted forester, ’16, X—},(I.
Anaphothrips striatus, grass thrips, injury to corn, ‘19, XXIX, a.
Anarsia lineatella, peach twig borer, 18, XXX, a.
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Anasa tristis, squash bug, '08, LII, a, LIII, d.
Anatis 15-punctata, fifteen-spotted lady-beetle, ‘10, XXVII, a.
Anomala binotata, strawberry leaves eaten by, ’oz, XII, b.
orientalis, }?siatic beetle, *22, XIV, b; ’23, XX; ’24, XXIV-XXV,

a2 X
Ants, cartridge injured by, ’10, XXVIII, c.
Anuraphis roseus (Aphis sorbi), rosy apple aphid, ’og, XII-XIII.

tulipae (Aphis gladioli), tulip or gladiolus aphid, '19, XXXII.
Aphis pomi, green apple aphid, ‘03, VI, a. ;

pseudobrassicae, turnip aphid, ‘16, IV, b; V.
Aphrophora parallela, parallel spittle bug, ’16, XIII.
Apparatus for scoring fruit, 25, V, b.
Archips cerasivorana, cherry tent-maker, '11, VIL
rosana, ‘13, III-IV.

Argyresthia thuiella, arbor vitae leaf miner, ’21, III-V, /
Aspidiotus hederae, white or oleander scale, ‘o5, II, a. ¢

perniciosus, San José scale, ‘o1, I-VI; ‘oz, I-IV; ‘o3, III-V;

04 IN-IX 7 e, 1 IV s o0, <11 'atand 'b.

Asterolecanium variolosum, pit-making oak scale, ‘o5, III, a.
Aulacaspis pentagona, West Indian peach scale, ’13, VII, a.

rosae, rose scale, ‘o5, V.

Basilona imperialis, ’11, VIII, b.
Book injured by cockroaches, ’04, III, b.
Bruchophagus funebris, clover seed chalcid, ‘19, XXX, a.
Bruchus obtectus, bean weevil, 17, XXV,
; pisorum, pea weevil, ‘17, XXIV, e.
Bucculatrix canadensisella, birch leaf skeletonizer, ’10, XXXII.
Byturus unicolor, raspberry fruit worm, strawberry blossoms injured
by, 'z5, IX, a.

Calendra oryzae, rice weevil, '17, XXIV, c.
Callosamia promethea, promethea moth, cocoon, ’13, IX| c.
Calosoma scrutator, caterpillar hunter, ‘06, II, c.
Cecidomyia gleditchiae, galls on honey locust, ‘04, II, b.
Ceresa bubalus, Buffalo tree hopper, '15, XV, ¢ and e.
Cerotoma trifurcata, bean leaf beetle, ‘18, XXXI, c, d.
Chermes abietis, spruce gall aphid, 06, XVI, b; ’22, XX, a.
cooleyi, ’16, XV, b; ’22, XX, b.
pinicorticis, pine bark aphid, ‘19, XV-XVL.
Chionaspis euonymi, euonymus scale, o5, II, b; V21, X, c.
furfura, scurfy scale, ’03, I; ‘oz, IV, c.
pinifoliae, pine leaf scale, o5, II, ¢; ’21, XI, a.
Chrysobothris femorata, galleries of, '13, XII, b.
Chrysomphalus aonidum, circular or fig scale, ‘05, V, b.
dictyospermi, Morgan’s scale, ‘o5, VI, a.
Cimbex americana, elm sawfly, ‘12, IX, c.
Cingilia catenaria, chain-dotted geometer, ’23, XXIV, a-c.
Clastoptera proteus, blueberry spittle bug, 24, XXX, f.
Coleophora laricella, larch case bearer, 23, XIX.
Conistra indirecta, ’21, XIII, a.
Conotrachelus crataegi, quince curculio, injury to pears, 25, XX, b-c.
juglandis, walnut weevil, 12, IV-VII.
nenuphar, plum curculio, ‘o4, II, a.
Contarinia (Diplosis) pyrivora, pear midge, '13, VII, d and e.
Coptodisca splendoriferella, resplendent shield bearer, 21, XIV, b.
Corn-feeding larva (unidentified), '19, XXIX, c.
Crambus praefectellus, '19, XXV.
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Crioceris asparagi, asparagus beetle, ‘o2, XV ; ’21, IX.
I2-punctata, twelve-spotted asparagus beetle, ‘21, IX, e.
Cyllene robiniae, locust borer, 11, VIII, e.

Datana integerrima, walnut caterpillar, ’14, XIX, b; 17, XX, d, XXI.
ministra, yellow-necked caterpillar, ’o1, XI, b; ‘17, XXII.
Depressaria heracliana, parsnip webworm, '19, XXX, b-c.
Diabrotica 12-punctata, twelve-spotted cucumber beetle, ’08, LIII, a.
longicornis, Western corn root worm, '24, XXX, e.

: vittata, striped cucumber beetle, ’08, LI; LIII, b; ’17, IV, V.
Dgt{r}t{lg?nomyia hypogaea, chrysanthemum gall midge, 18, XXXVI, b; ’19
Diaspis carueli, juniper scale, 20, XIII, b.

echinocacti var. cacti, cactus scale, 15, XII, b.
Dichomeris marginellus, juniper webworm, ’15, XVI, b and c.
Dilophonota ello, '22, XIV, a.

Diorymellus laevimargo, orchid weevil, '18, XXXI, b.
Diplotaxis atlantis, '15, XV, a.
Diprion simile, imported pine sawfly, ’15, VII-IX; ‘17, VI-IX.
Dusting apple trees, 20, IV-V, a.

peach trees, 25, VI, b.

peas, ‘24, XXXI, c.

Elm twigs cut by grey squirrels, ’02, XII, a.
Emphytus cinctus, imported rose sawfly, '15, XIII, a.
Empoasca mali, apple leaf hopper, ‘o4, III, a.
Ennomos subsignarius, snow-white linden moth, '08, LIX, a.
Ephestia kuehniella, Mediterranean flour moth, ‘17, XXVI, c.
Epilachna borealis, squash lady-beetle, ’08, LII, b; LIII, c.
Epitrix cucumeris, cucumber or potato flea beetle, 06, XV, a.
Erannis tiliaria, lime tree span worm or winter moth, ’15, XV, d; ’24,
XXX, a-d. ‘ :

Eriococcus borealis, 25, XVII, b.
Eriophyes pini, European pine mite, ’25, XVII, a.

pyri, pear leaf blister mite, '10, XXVIII, b,
Eriosoma lanigerum, woolly apple aphid, '24, XXIX.:
Erythraspides pygmaeus, grape-vine sawfly, ‘16, XVI, b.
Eulecanium nigrofasciatum, terrapin scale, ‘o5, IV, e; ’21, X, b.
Eulia pinatubana, pine tube moth, '19, XXXII, a. .

velutinana, red-banded leaf roller, '20, VI, a.
Euphoria aurata, European green rose chafer, 09, XVI, c.
inda, bumble flower beetle, 21, XV, a.
Euproctis chrysorrhoea, brown-tail moth, ’o2, XIII; ‘o7, XIV; ’10, XXX,
XXXT s 11, 1L b s 73, T-1T:

Euvgmessa antiopa, mourning cloak butterfly, 06, XI.
Exhibit in éntomology at fairs, '11, L.

Feltia venerabilis, "2z, XVII. Yo
Fenusa pumila, birch sawfly leaf-miner, '24,"XXXV, a.
Fly trap, 24, XXI, a. ¢
Fumigating box, oz, III, a.
house for nursery stock, ’or, XI, a; ‘06, I, b.
tent, ‘oz, IV.
Fungus attacking San José scale, ‘oz, III, c.

Galerucella xanthomelaena (luteola), elm leaf beetle, '08, LIV-LVI.
Galls on gooseberry, ’13, XI, a.

Gelechi.a abietisella, hemlock webworm, 22, XVIII.

Glycobius (Plagionotus) speciosus, maple borer, *22, XI-XIT.
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Gossyparia spuria, elm scale, ‘os, III, c.
Grylius domesticus, European house cricket, '18, XXXIII, ¢; 23, XXIII, b.

Hadena fractilinea, lined corn borer, '19, XXI, a.
turbulenta, ‘14, XII, ¢ and d.
Halisidota caryae, hickory tussock moth, ‘o7, XV ; ‘08, LIX, b; 17, XIX-
X, avandic!
tessellaris, tessellated tussock moth, ‘17, XX, b.
Harpipteryx xylostella, '20, XV, b-c.
Heliophila (Cirphis) unipuncta, army worm, '14, XIII-XVII; ’19, XXVI.
Heliothis obsoleta, corn ear worm, ‘19, XXVIII; ‘21, VII-VIIL
Hemerocampa definita, '13, XII. :
(Orgyia) leucostigma, white-marked tussock moth, ’os,
VIII-IX; ’16, VI-VIL
Hemerophila pariana, apple and thorn skeletonizer, 20, X; ‘21, IV, b-c.
Hemiscopsis cinerea, ‘10, XXIX, c.
Homorus undulatus, ‘05, VI, ¢ and d.
Hylemyia (Phorbia) brassicae, cabbage maggot, ‘14, IX-XII; 15, VL
cilicrura, seed corn maggot, ‘21, VL :
Hyphantria cunea, fall webworm, o1, IX; ‘17, XVI-XVIIL
Hypoderma sp., ox warble fly, '20, XV, a.

Illinoia pisi, pea aphid, '24,. XXXI, b-c; 25, VII-VIIL.
Insectary, ‘16,1, a3 ’23, 1X.

Ischnaspis longirostris, thread scale, 'o5, V, c.

Ithycerus noveboracensis, New York weevil, 68, LIX, c.
Itycorsia zappei, ‘20, VIII.

Janus integer, currant stem girdler, '20, XTI, a.
Julus hortensis, garden millipede, '12, XV, a and b.

Kaliofenusa ulmi, elm leaf miner, 20, XIII, a.
Kermes galliformis?, oak gall scale, 'o5, VI, b. ¥
sassceri, oak gall scale infested with Euclemensia bassettella,
XII; ¢
Kerosene emulsion, preparation of, 18, XXVIIL

-

16,

Lachnosterna fusca, June beetle, 12, XV ; 15, XL
Lagoa crispata, crinkled flannel moth, ‘o2, XV, ds
Laphygma frugiperda, fall army worm, '12, XIV.
Lasioptera vitis, grapevine tomato gall, ’16, XVIL a.
Laspeyresia molesta, Oriental peach moth, 18, XXIX; 123, XVIIL; ‘24
XXVIXXVIIT:, 725, VI

Latreillimyia bifasciata, '11, VIIL, b.
Lecanium corni (Eulecanium armeniacum), apricot scale, ‘05, IV, d.
Lepidosaphes newsteadi, ‘15, XII, a.

ulmi (Mytilaspis pomorum), oyster-shell scale, '03, IIL;

V, b.
Leptobyrsa rhododendri, rhododendron lace bug, 21, XV, b.
Leucaspis japonica, '15, XII, c.
Lime-sulphur, outfit for making, ‘oz, III, a; ‘oz, IV 3104y Nyib, VL IX;
‘05, L. .
Lim?mius agonus, Eastern field wireworm, 25, XII,
Listronotus latiusculus, parsley stalk weevil, '13, XI, b.
Lygaeonematus erichsoni, larch sawfly, '15, 1V, &V,
Lygidea mendax, apple red bug, ‘14, XX; v, TI-I11; 20, VIIL.

Macrodactylus subspinosus, rose chafer, ‘05, XII, b; 16, VIII-IX.
Macronoctua onusta, iris borer, '15, XV, b; ’18, XXXIII, a-b.
Macrophya simillima, '24, XXXVI; ‘25, XIX, b.

Macrosiphum solanifolii, potato aphid, '17, X-XI.
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QMalacoIsoma (Clisiocampa) americana, tent caterpillar, ’o2, V-VII; ’13,

Marmara (Gracilaria) elotella, apple twig miner, ‘17, XXX, b-c.
Melalopha (Ichthyura) inclusa, poplar tent-maker, ‘11, VIII, a.
Melittia satyriniformis, squash borer, ’08, L.
Mineola indiginella, apple leaf-crumpler, ’11, II, a.
Monarthropalpus buxi, box leaf miner, ’23, XXIII, a.
Monophadnoides rubi, raspberry sawfly, 18, XXXIL.
Mosquito breeding areas, ‘04, X-XVI.
dikes, 23, XXII.
ditching, machine for, o4, XVI, b.
by hand, 'o4, XV, b; ’'12, XI-XII; '16, XIV; ’17,
XXVIII-XXX, a: 23, XXI; 24, XXXIII-XXXIV;
’25, XIV-XVIL ‘
wing showing scales, ’04, XIV, b.
wrigglers in water, ’04, XIII, b.
jar for exhibiting, ’o4, XIII, a.

Nephrotoma ferruginea, cranefly injuring tobacco, 25, XIIL
Noctua c-nigrum, spotted cutworm, ’22, XVI.
fennica, 25, XVIII. :
N(})(C%IIi(IiI caterpillars, injury to fruit trees and raspberry plants by, 28,
Nursery stock, fumigation of, o1, XI, a; '06, I, b-II, b.
inspection of, ’06, I.
imported, ‘09, I; 13, V, a.

Oiling mosquito breeding pools, ’12, IX, d; XIII; '13, X.
Olethreutes hebesana, '18, XXXI, a.

hemidesma, 17, XXXI, a-b.
Omphalocera dentosa, '11, III. }
Ormenis pruinosa and septentrionalis, mealy flatas, '21, XII.
Orthezia insignis, greenhouse orthezia, ‘05, II, e.
Otiorhynchus sulcatus, black vine weevil, '13, VIL
Oxyptilus periscelidactylus, grape plume moth, 14, XXIV, fa.

Paleacrita vernata, spring canker worm, ‘08, XLIV, b; XLVIL a
Pamphilius dentatus, blackberry sawfly, ’12, I-IIL.
persicum, peach sawfly, o7, I-VI.
Papaipema nitela, stalk borer, '19, XXIII-XXIV.
Papilio polyxenes (asterias), celery butterfly, '20, XI.
Paragrotis messoria, ‘22, 4
Parandra brunnea, parandra borer, "z1, XVI, b.
Paratenodera sinensis, Chinese mantid, egg-mass, 03, VI, c.
Paratetranychus pilosus, European red mite, '20, IX'= 7o X
ununguis, spruce mite, 22, X.

Pemphigus acerifolii, ’15, XVI, d.
Peridroma saucia, variegated cutworm,“o1, VII.
Phenacoccus acericola, woolly maple leaf scale, ’o5, VIL
Phlegethontius quinquemaculata, Northern tobacco worm, ’06, XII-XIV.

sexta, Southern tobacco worm, ‘06, XII-XIV.
Phlyctaenia ferrugalis, greenhouse leaf tyer, ‘09, XVI, b.
Phobetron pithecium, hag-moth caterpillar, ’o1, X, b.
Phorbia ceparum, onion maggot, 11, VIII, c. ;

rubivora, raspberry cane maggot, ‘02, XIV.

Phylloxera caryaecaulis and var. spinosa, hickory gall aphid, 16, XV, a.
Phytomyza chrysanthemi, marguerite leaf-miner, '15, XVI, a.
Phytonomus punctatus, clover weevil, ’13, VII, c.
Phytophaga violicola, violet gall midge, 21, II.

e,




670 CONNECTICUT EXPERIMENT STATION BULLETIN 281

Pinipestis zimmermani, pine tip moth, ’16, XII, a-h.

Pissodes approximatus, larger pine weevil, ‘17, XXI, ¢-XXXII.

i strobi, white pine weevil, ‘14, XVIII, a; ‘19, IX-XIV.

Plagiodera versicolora, European willow leaf beetle, ‘21, XIII, b.

Plant protectors, ‘16, I, b; 17, IV, c. ; :

Pléi(n\t/vsI Iof the salt marsh which are guides to mosquito breeding areas, ‘04,

Plathypena scabra, green clover worm, '08, LVII; ’1g, XVIII-XIX,

Plodia interpunctella, Indian meal moth, ‘o5, XI; ’17, XXVII, d.

Podosesia syringae, lilac borer, ’o5, XII, a.

Polychrqsig viteana, grape berry moth, 'z0, XII, b.

P‘olygoma Interrogationis, violet tip butterfly, 14, XXIIL

Pontia (Pieris) rapae, imported cabbage worm, ‘03, VII.

Porthetria dispar, gipsy moth, ‘o5, X; ‘06, III-X; ‘o7, VII-XIII; ‘08,
XLII-XLIII; ‘oo, II-XI; ’10, XXV-XXIX; ‘15, I-III, IV, b; 16, II-
IV, e o Iy a8  RIXT-XXVITTE (g XNITT i lax, [t 1o, Ve VI 225
X-XII; ’24, XVII-XX; ’25, I-V, a.

Priophorus acericaulis, maple leaf-stem borer, 11, VI.

Pseudococcus citri, common mealy bug, ‘o5, II, d.

sp., mealy bug on Taxus, ‘24, XXXV, b.

Pseudoneorrhinus setosus, 23, XXIV, e.

Psylla pyricola, pear psylla, eggs, ‘25, XX, a. ;

Pulvinaria vitis (innumerabilis), cottony maple scale, ‘oz, III, d; ‘21, XI, b.

Pycnoscelus surinamensis, greenhouse cockroach, 17, XII-XV.

Pyralis farinalis, meal snout moth, ‘17, XXVI, a.

Pyrausta ainsliei, smartweed borer, ’19, XX-XXII.

nubilalis, European corn borer, ’18, XXX, b; ’23, XIII-XVIII;
‘24, XXIXIXTIT i as: 1X, i

Rhizoglyphus hyacinthi, bulb mite, '15, XIV.

Saissetia hemisphaerica, hemispherical scale, ‘o5, III, b.
Sanninoidea exitiosa, peach borer, ‘09, XV,
Saperda candida, round-headed apple borer, ’o7, XVI.
concolor, poplar girdler, 18, XXXIV-XXXV.
vestita, linden borer, ‘15, XIII, b.
Sawfly larvae on ash, o4, III, c. 4
Schizura concinna, red-humped caterpillar, ‘o1, X, a; 17, XXIII. ;
Scolytus quadrispinosus, hickory bark borer, ’o1, VIII; ’14, XXI-XXII.
Sesia rhododendri, rhododendron borer, 22, XV.
tipuliformis, imported currant borer (erroneously labeled native cur-
rant borer, Psenocerus supernotatus), ‘03, VIIL
Sibine stimulea, saddle-back caterpillar, ‘14, XXIV, b. _
Silvanus surinamensis, saw-toothed grain beetle, ‘17, XXVII, b-c.
Sitodrepa panicea, drug store beetle, 17, XXIV, a.
Sitotroga cerealella, Angoumois grain moth, 17, XXVII, b.
Soluble oil, outfit for making, '08, LVIII, b.
Spraying apple trees, ’17, II, b; ’18, XXI; ’20, V, b.
beans, '1g9, XVIII, a.
onions, '13, VIIL,
peach trees, '03, V; ‘o4, IV, VIII, c; ‘o7, VI, a; ’25, VI, a.
pear trees, ‘04, V, a. ;
pine leaders ’19, XV, c.
potatoes, outfit for, *08, LVIIL, a; ’20, VI, b. :
shade trees, 08, XLII, b, LVIL; ’21, I; ‘25, IV, a.
snapdragon plants in greenhouse, 14, XVIII, b.
woondland trees, .gipsy moth, ’rs, III; ’16, IIL, b, IV, a; ’19,
XVII, b.
outfit for, 15, IV, b; ’18, XXII, a.
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Synanthedon (Sesia) acerni, maple sesian, '22, XIIL
Syrphus torvus, eggs, 25, XIX, c.

Tachina mella, ’10, XXIX,aand b. ~

Tarsonemus pallidus, cyclamen mite, '14, XVIIL, b; XIX, a; ‘21, XIV, a.

Tenebrio molitor, common meal worm, '17, XXIV, b.

Tenebrioides mauritanicus, the cadelle, 17, XXIV, d.

Termite injury to telephone wires, ’21, XVI, a.

Tetralopha robustella, '18, XXXVI, a.

Thrips tabaci, onion thrips, ‘03, VI, b; ’13, VIII-IX,

Tibicen septendecim, 17-year locust or periodical cicada, ‘11, IV-V.

Tinea granella, European grain moth, ‘17, XXVI, b.

Tmetocera ocellana, bud moth, ‘o9, XIV. ‘

Tortrix quercifoliana, oak leaf-roller, 24, XXV, a.

Toumeyella liriodendri (Eulecanium tulipiferae), tulip tree scale, 'os, IV, f;
21X Al {

Trogoderma tarsale, large cabinet beetle, ’17, XXVI, d.

Tyloderma foveolatum, ‘17, XXXI, d.

Vespa crabro, European giant hornet, "20, XIV.
Winthemia quadripustulata, ’14, XVI, b; ‘16, XI, b.
Wireworm injury to corn, '19, XXIX, b.

) tobacco, 21, VI, d; ’z5, XII.

Zeuzera pyrina, leopard moth, ‘o9, XVI, a; ’r1, IX-XVIL
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The principal references are indicated by bold-faced type.

Abbot sphinx, Sphecodini abbotti,
’02, 111; ’06, 299
Abbott’s sawﬂy Neodiprion pme—
tum (Lophyrus abbotti), ’24,
337
Abia americana, '24, 236, 341
inflata, ’24, 341
Acanthia hirundinis, ’03, 218
Acetylene, ‘08, 798
Acholla multispinosa, ‘03, 221
Achorutes nivicola (diversiceps),
| ania37
Acidia fratria, 24, 234
Acremoniella atra, ’17, 241
Acrobasis angusella, ’12, 257
caryae, '12, 253-258; 24, 336
Sp.itiz, 213
Acronycta americana, ’02, 110
oblinita (Apatela), '19, 186-187
rumicis, 17, 242; 25, 246
Act concerning insect pests, 01,
220-231

Actias luna, ‘o2, 112; 03, 218

Adalia bipunctata, ‘o2, 107, I00;
‘03, 262, 265; ’05, 211, 213, 215,
216 218, 258; ’006, 300; ’17, 208;
’19, 158.

Adelges abieticolens, ‘06, 303. See
Chermes

Adirus trimaculatus, ’22, 372
Adoretus tenuimaculatus, '22, 346

Aedes cantator, 17, 352; ’23, 298,
209
fuscus, ‘o4, 271
solhc1tans, T 142 TAZ 73528

’23, 298. See Culex sollicitans
Agalena naevia, '02, 113
Agamomermis culicis, ’04, 263 .
Agapostemon radiatus (Hahctus),

‘05, 213, 215, 217, 218
Agelast1ca alni (Galeruca), 12, 292'

13, 193; '16, 78; 19, 124
Ageratum, ‘o1, 271
Aglais antlopa See Vanessa and

Euvanessa
Agonoderus palhpes, ’06, 300
Agrilus anxius, ‘22, 278, 359;

236

bilineatus, ’ 13, 251
champlaini, ’12, 201

3,

24,

sinuatus, ’17, 361; 20, 193-196; ‘24,
231
viridis, var. fagi, ’25, 325
Agromyza aenelventns, ’05, 219
angulata, ‘05, 211
diminuta, ‘o5, 212
simplex, ‘06, 303-305
Agrotis unicolor, ’25, 324
ypsilon, ‘06, 265, 266
Alabama argillacea (Aletia),
267, 339-341; ’12, 217, 285; ’I9,
202; 23, 313
Alaria florida, 02, 112;
Alaus oculatus, ’02, I111;
’16, 140
Alcidamea producta, ’o5, 220
Alcohol-formalin, ’25, 291
Alder spittle bug, '22, 272;
Aleiodes terminalis, '14, 1
Aleochara anthomyiae, 14, 146
Aletia argillacea. See Alabama ar-
gillacea
Aleyrodes acteae, 05, 101
chelidonii, ‘02, 153, 158, 150
citri, ‘o2, 150
tabaci, ’06, 276
vaporariorum, ’o1, 238, 271, 272;
o2 I, T12. 103, Ta8-1hat o3
216, 223; 05, 255; '06, 275-276;
’08, 806, 815
Aleyrodidae, ’02, 150, 156
Allograpta obliqua, 17, 209
Alphitophagus bifasciatus, '18, 261

03, 221
‘03, 218;

'24, 308

Alsophila  pometaria (Anisop-
teryx), ‘a7, 207; '03, 778, 183-
785, 795-796; ’10, 663; ’12, 210;
21, 120; 22, 275; '23, 236; '24,
230, 235; 25, 221
" Altica chalybea, ’25, 221. See Hal-
tica
ignita, ’22, 369, "24, 338
ulmi, "18, 348; '22, 277, 360; '24,
338

Alypia octomaculata, ‘02, 1103 ’06,
208; ’16, 68, 118-122; ’17, 358
Alysia manducator, ’14, 146
Amara communis, '19, 124
Amaranthus retroflexus, ’15,
’18, 317, 320; ’19, 108

19135



674

Amblycorypha oblongifolia, ’19, 200
rotundifolia, '19, 200 )
Amblyteles flavizonatus, *14, 168
- suturalis (Ichneumon), ‘14, 168
Ambrosia artemisaefolia, ‘19, 198
beetle, 02, 111 .
Ameloctonus oedemisiae (Campo-
plex), ’17, 330
American Disinfectant, ’05, 261
Foul Brood. See: Foul brood,
American
roach, ‘21, 188
silk worm moth, Telea poly-
phemus, o4, 210; ’0s5, 257; ’06,
209
Amorphota orgyiae, '16, 100
Ampelopsis quinquefolia, ’16, 119
Amphicarpaea, ’18, 328
Anaphothrips striatus, ’19, 190
Anarsia lineatella, ’17, 318; 18, 299,
300, 306-311, 341; 23, 285
pruniella, ’18, 310
Anasa tristis, ‘08, 8os, 811-813; ’16,
1165 723,233 /25,1226
Anastatus bifasciatus, ’17, 250, 251;
T8y 276, 2005 “20,l163; 1122314
*24, 270, /2715 -’25, 270, 271
Anatis 15-punctata, ’05, 230;
663, 705-706; ’19, 158
Anax junius, ’o1, 238
Ancistrocerus tigris, ‘o5, 214
Ancylis comptana (Phoxopteris),
‘0z, 111; ‘03, 220, 278
nubeculana, ’08, 847; ’09, 353
Andrena bipunctata (Opandrena),
'05,.210, 214, 215, 2106, 217, 218,
210, 220, 222, 223
carlini, ’os, 210, 216, 217
macgillivrayi, ’o5, 218
mandibularis, ‘05, 212, 216
nasoni, ‘05, 210, 212, 215, 216, 217,
218, 219, 221, 222
salicacea, ’03, 210, 214, 215
vicina, ‘05, 210, 212, 213, 214, 215,
216, 217, 218; 221, 222
Andricus palustris, ’06, 300
seminator, '06, 300 ;
Angoumois grain moth, '17, 337-
338, 344
Anisocalvia 12-maculata, ’14, 187
Anisodactylus binotatus, 18, 261;
’19, 124
Anisopteryx pometaria. K See Al-
sophila pometaria
Anisota senatoria, ‘02, 112, 175; 03,
221; ’05, 257; ’06, 209
stigma, ‘02, 176 o

’
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Anomala binotata, ‘02, 110, 176
lucicola, ’23, 292
marginata, ‘23, 233
orientalis, ’22, 277, 345-346; ’23,
228, 233, 291-293; ’24, 294-299;
'25, 218, 227, 309-312
Anopheles, 08, 800, 8or1, 802, 804;
‘09, 325; ’12, 261, 269, 271; ’Is,
147, 159; '19, 196
punctipennis, ‘o4, 263; ‘05, 225;
'23, 208, 301
quadrimaculatus (maculipennis),
‘04, 263; ’23, 208
Anosia plexippus, ’04, 211; ‘06, 299;
’23, 310
Anthomyia radicum, ‘os, 212, 218,
223
Anthonomus quadrigibbus, ‘04, 219
signatus, ’08, 846
Anthophilax malachiticus, 16, 139
Anthracnose, raspberry, ’13, 188;
’25, 237
Anthrenus scrophulariae, ‘o5, 215,
219; ’06, 300; ‘25, 230
verbasci, ‘05, 191, 213, 210;
338
Anti-mosquito work, ’16, 126; ’17,
359; ’18, 337-340; ’19, 193-196;
’20, 208-210; ’21, 190-193; 22,
326-329; ’23, 300-310; 24, 33I-
335; 25, 315-321
Antispila nyssaefoliella, ‘22, 278,
369
Anith, P17, 312,330, gaqs Pap; 2784
oA 236
control, 11, 3163 ’22, 361-367 ;
Anuraphis roseus (malifoliae), 20,
17530722, 2755 '23; 2313124, 2308
'25, 222, 278. See also Aphis
malifoliae
Apanteles bedelliae, ’21, 150
congregatus, ‘06, 271; ’10, 664;
14, 168
delicatus, 16, 110
flaviconche, ’14, 168
fulvipes, ’22, 315
hyphantriae, ’16, 110; ’17, 323
lacteicolor;i 113,222 15, ¥135 17
250, 251, 323, 320; 20, 163; ’22,
316
laphygmae, ’12, 287
melanoscelus, ’22, 315;
271
militaris, ’14, 167, 168, 170
parorgyiae, ‘16, 110
Apatela. See Acronycta
Apatelodes torrefacta, ‘o5, 257
Aphelinus fuscipennis, ’21, 185

4

17,

'24, 270,
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Aphid on apple, ‘o1, 230; ‘oz, T13;
‘04, 206, 212; 05, 105; ’06, 234,
297; ’07, 267. See apple aphid

on gladiolus, ’19, 199
on larch, Chermes strobilobius,
’23, 235; ‘24, 235
on willow, ’23, 235
Aphididae, ’02, 150
Aphidius polygonaphis, 17, 299
rosae, ’17, 299; ’25, 208
Aphiochaeta nigriceps, 11, 328
rufipes, ’10, 693-696

Aphis betulaecolens (Calaphis), ’23,

235

brassicae (Brevicoryne), ‘o1, 111,
1133 13, 1'238%11°16; Too. See
Cabbage aphid

gladioli (Anuraphis tulipae), ’19,
199

gossypii, ‘08, 805, 813-814

mali. See pomi

malifoliae, pyri, sorbi (now An-
uraphis roseus), ’03, 259; ’os,
261; ’09, 343-352; 'II, 265; ’Iz,
215; 17, 259, 356; '20, 175; ‘22,
275; 23, 231; ‘24, 231

pomi, ‘02, 113; ’03, 216, 217, 219,
220, 221, 259-262; ’04, 2006, 212;
‘05, 195, 255; ‘06, 234, 207; ‘07,
267; °09, 344; ’10, 663; '11, 265;
‘12, 215; ’14, 192; ’17, 250; ’20,
175; 22, 275; 23, 231; ’24, 232;
’25, 222, 278

pseudobrassicae, ’16, 98-104, 137;
17, 358; ’21, 122; ’22, 276, 346-
347; 23, 232; ‘24, 234; ’25, 226

rubiphila, 24, 243

rumicis, ’15, 191; ’16, 104

Aphodius granarius, tor,1'236; ! /o5,
215; ’19, 124

Aphrophora eggs, '24, 308

Parallela, ’16, 125-126
phycu§ pulvinariae, '21, 180
biary inspection. See Inspection,
_apiary
Apis meilifera, ‘05, 207, 216, 217,
. 219, 220, 222

Apium graveolens, ’18, 320

Plodes mimosaria, ’21, 105

boria crataegi, ’23, 246; ’25, 246

bple and  thorn skeletonizer,
emerophila pariana, ’20, 1go-

193; ’21, 120, 186-188; ‘22, 273,
274; ’23, 230, 312; ‘24, 230; ’25,
220, 238

aphid. ‘See Aphid on apple
8reen, Aphis pomi, 03, 216, 217,

219, 220, 221, 259-262; 00, 344,
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’10, 663; ‘11, 265; ‘12, 2I5;
13, 2503 ’14,/'T92; 15, 181;

iy, 25060420, 1168, 171,173,
L7530 220 2y5. s, 23131 Y24,
232; 25, 222, 278
rosy, Anuraphis roseus, ‘09,
343-345; ’Io, 690-691, 705; 'II,
20501 lizizng s | otoy s,
181; 17, 259, 356; ’20, 173,
E755 ez tayss Whas oty oy,
231, 285; ’25, 222, 278
woolly, Eriosoma lanigerum
‘03, 12175 06, 279; 11, 343-
34455713, 188 g Sz oy,
232, 284, 286, 308-311
borer, ’03, 275
round-headed, Saperda can-
dida, ‘03, 274, 275; ’04, 208;
‘05, 258; ’07, 333-334
bucculatrix, Bucculatrix pomi-
foliella, ’05, 256; ‘06, 208; ’10,
701
curculio, Anthonomus quadrigib-
bus, ‘o4, 219
leaf crumpler, Mineola indigin-
ella, ’11, 341-342
leaf-folder, Ancylis nubeculana,
'08, 847; ’09, 353
leaf-hopper, Empoasca mali, ’o4,
216; 20, 172, 173; ’25, 237
leaf-miner, Tischeria malifoliella,
‘02, 112; 06, 234, 208; ’oy7, 267;
’08, 768
maggot, Rhagoletis pomonella,
‘03, 275; ‘05, 260; ’13, 182;
16, 138 '17, 261, 388: Yor
120; 0 a2 oynn 123! ey
222 !
on huckleberries, ’o5, 260
red bug, false, Lygidea mendax,
‘14, 197-198; ’15, 182, 183; 16,
138; ’17, 234, 235, 259, 356; 18,
341; ’20, 168, 172, 173, 175, 177-
1705 ‘21,1205, '22, 275; '23, 231}
oy o3y
sscab, 20; 171, 177
seed chalcid, ’21, 121, 199
tent caterpillar, Malacosoma
americana, ‘o1, 238; ‘o2, 139-
148; ’03, 212-217; 22I, 275;
‘04, 206; ‘06, 208; ’11, 342-
343; '13, 226-220, 250; ’I4,
179-180, 186; ’15, 181; ‘17,
252, 357, 358, 362, 363; ’18,
344; ‘22, 275; ’23, 231; ’24,
230, 235; ’25, 220
Egg contest, ’14, 179-180
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Apple twig miner, Marmara elo-

tella, ’22, 275
worm, lesser. , See Enarmonia

prunivora

Apricot scale, Lecanium (Eule-
canium) corni, ‘03, 212, 218,
219, 220; ‘o4, 208; ‘05, 237-238,
255; '06, 297; 13, 188

Aptesis nigrocinctor, '15, 131

Aquilegia canadensis, '15, 189

Araucaria, ’14, 125; ’15, 04

Arbor vitae leaf miner, Argyresthia’

thuiella, ’21, 121, 157-160;" 22,
27850 23, 23451124, 235

®

Archips cerasivorana, 06, 208; ’I1,

309-310
rosana, ’13, 185, 223-226; ’15, 185
Archytas piliventris, 21, 169
Arctium lappa, '18, 320
Argentine ant, Iridomyrmex hu-
milis, ’10, 609; ’22, 364
Argyresthia thuiella, ’21, 121, 157-
160 122: 2781 23,1234 1104, 1235
Army worm, Heliophila unipuncta,
’14, 157-173, 186; ’I5, 182; ’17,
359-360; ‘19, 185-186; ’25, 227
fall, Laphygma {frugiperda, ’12,
215, 284-287; ’14, 162
false, Heliophila pseudargyria,
. 05, 257
wheat-head, Heliophila (Leu-
cania) albilinea, '14, 162
Arsenate of lead, ‘o2, 147, 169, 173;
’03, 277; ’04, 221; ’05, 260-261;
’06, 301-302; ‘08, 767, 823, 843-
844
analysis, '07, 321-326
dipping plants, '05, 260-261; 06,
301-302
vs. Paris green, ‘o7, 326; '08, 843-
844 :
Arsenic, ‘03, 275
Asaphes sp., '06, 268; ’25, 313
Ascogaster carpocapsae, ‘18, 303
Ascomycete, ’17, 242
Asiatic beetle, Anomala orientalis,
‘22, 277, 345-346; ’23, 228, 233,
201-293; 24, 220, 294-299; 25,
218, 227, 309-312
camel cricket,
japonica, 25, 321
Asparagus beetle, Crioceris as-
paragi, ‘oz, 112, 172-174; ’03,
276-277; ’00, 299; ’21, 122, 171-
175; '24, 234; 25, 224-225
12-spotted, Crioceris duodecim-
punctata, ’02, 174-175; ’03, 213;
21, 173-175; ’24, 234; ’25, 224~
225

-
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miner, Agromyza simplex, ’06,

303-305
Aspidiotus abietis, ‘05, 241
ancylus, ‘o1, 236, 237; 702, I10;
’05, 2413 06, 297
cyanophylli, ‘05, 242
forbesi, ’02, 108, 177-178; '03, 223;
ok 06,1207 {18, 187
hederae, ‘05, 242, 256
ostreaeformis, ’05, 242; 13, 187
perniciosus, ‘01, 236, 237, 238, 239,
240-261; ’02, 108, 109, 110, 112,
113, I14-125, 130-138; ’03, 216,
221, 222, 223; ‘04, 200, 207, 208,
200, 210, 211; ‘05, 242-243, 256;
06, 208; | 111, :268; (12, 217; 13,
187118, 2rse oy 1205 22 276
23, 231; 24, 2865’25, 223.. See
San José scale
ulmi, ‘05, 243
Aspidistra, 14, 125
Assassin bug, ’03, 221, 222; ’08, 822
Asterochiton packardi (Aleyrodes),
’14, 188
Asterolecanium pustulans, ‘05, 255
variolosum, ‘03, 218; ’05, 235; '13,
187; 25228
Atropates collinsi, 21, 180
Atropos pulsatoria, ’19, 204-205
Attacus promethea (Callosamia),
’02, 109; ’03, 219; ’06, 299
Attagenus piceus, ‘04, 209; 05, 214;
’17, 339; '23, 236; ’25, 230
Aulacaspis pentagona, '13, 188, 240-
242. See Peach scale, West
Indian
rosae, ‘02, 109, 113; ‘03, 217, 219;
‘05, 241, 256; '13, 188, 241. See
Rose scale ]
Australian cockroach, Periplaneta
australasiae, ’17, 304
Autographa biloba, ‘o4, 215

brassicae, '10, 665, 706-707; ’17,-

358; ‘22, 376; ‘24, 234. See
Plusia
falcifera var. simplex, 19, 190
Automeris io, ‘04, 211; 06, 299
Azalea, ’13, 186, 194; ’14, 110, 120
indica, 14, 117, 125, 126; ’15, 30,
93, 94
scale, Eriococcus azaleae, ’I6,

138; 24, 337

Baccha fascipennis, 05, 230
Bacillus amylovorus, 13, 188
icteroides, ‘04, 258
larvae, 24, 248; ’25, 248
pluton, ’24, 2475 25, 247
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Bacon beetle, Dermestes lardarius,
17, 330 i
Bacterium tumifaciens (Pseudo-
monas), ‘13, 188; ’14, 124; ’15,
03. See Crown gall

Bag worm, Thyridopteryx ephem-
eraeformis, ’02, 108, 110; ‘06,
292; ’07, 337-338; ’23, 232; '24,

33
Banded flea beetle, Systena taeni-
ata, 15, 183
Barbarea vulgaris, ’14, 146
Barberry webworm. See Omphal-
ocera dentosa
Baris scolopacea, ’19, 109
Bark borer, ’13, 237, 251
louse, 05, 234
miner, ’17, 363; ’'24, 285 .
Barypithes pellucidus, ’19, 124
Basilona imperialis, ‘06, 299; ’1I,
341
Bassus sp., "22, 374
Bean aphid, Aphis rumicis, 15, 191;
’16, 104 )
leaf beetle, Cerotoma bifurcata,
’18, 327-329
maggot, Hylemyia cilicrura, ’21,
121,/161-163; '23, 2327’24, 315;
125,/325
weevil, common, Bruchus ob-
tectus, ‘o4, 206; ’'17, 333, 340,
343, 344
four-spotted, Bruchus quadri-
maculatus, ’17, 333
Bed bug, Cimex lectularius (Klin-
ophilos lectularia), ‘06, 291;
’09, 365
Bee inspection law, ’09, 332
moth, Wax moth; Galleria mel-
lonella, o1, 236
Beech leaf aphid, Phyllaphis fagi,
06, 207; 23, 235

‘Belostoma americana, ’05, 256

Berberis ilicifolia, ’06, 208
thunbergii, '13, 253
vulgaris, 13, 253; ’16, 119
Bermuda lily mite. See Lily mite,
Bermuda
Beta vulgaris, '18, 320
Betula populifolia, 19, 203
Bidens frondosa, ‘18, 320; ’19, 178
Birch aphid, Calaphis betulaecolens,
’19, 203; 23, 235, 293 !
borer, bronze, Agrilus anxius,
’22, 278, 359; 24, 236
bucculatrix, Bucculatrix cana-
densisella, ’10, 659, 664, 701-704;
‘12, 215; 13, 255; 18, 343; '22,

2775923, 235, 311; ‘24, 236; ‘25,
229

leaf-mi.ner, imported, Fenusa
pumila, ’24, 236/ 3413 25, 218,
229

leaf-skeletonizer. See Birch buc-
culatrix

twig gall, Neoclytus acuminatus,
’25, 321

Biting dog louse. See Dog louse,

biting.

Bitternut, ’12, 247
Black cutworm. See Cutworm
fruit or vine weevil, ’13, 231. See
Otiorhynchus sulcatus
grass, Juncus gerardi, ‘o4, 288;
112, 12655 A5 1146, 172
knog‘cé Plowrightia morbosa, ’13,
I
long-sting, Thalessa atrata, 03,
219; ‘o4, 208; ’06, 300
swallow-tail, Papilio polyxenes,
’20, 205 y
Blackberry, ’o5, 209, 220
orange rust, ‘13, 188
sawfly, Pamphilius dentatus, ’12,
213, 236-240
Blatella germanica, ’o4, 215; ’21,
188-189; ’25, 229
Blatta corticum, 17, 306
indica, ’17, 306
melanocephala, 17, 306
orientalis, ’04, 209; ’25, 229
punctata, ’17, 306
surinamensis, 17, 306
Blepharipa scutellata, 22, 316
Blissus leucopterus, ’11, 265; ’i4,
188; ’22, 360 :
Blister beetle, ash-gray, Epicauta
cinerea, ’o1, 238
black, Epicauta pennsylvanica,
’06, 200
striped, Epicauta vittata, ’o1, 238;
‘05, 258
Blueberry spittle-bug, Clastoptera
proteus, ’24, 307-308
Boletotherus bifurcus, ‘o7, 337
Boll worm, ’06, 277. See Heliothis
obsoleta -
Bombus americanorum, ’‘os, 217,
220
consimilis, ’05, 213, 217, 219, 222
pennsylvanicus, '05, 213
ridingsii, ’05, 216, 217, 220
virginicus, ‘05, 216, 217, 219
Book louse, ’17, 339, 344; ’19, 204-
205
‘Bordeaux mixture, '03, 239, 240,
243, 250, 256
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Bordered soldier bug. See Soldier
bug
Botys silacealis, ’18, 316-327. See
Pyrausta nubilalis
Box leaf-miner, Monarthropalpus
buxi, 13,/ 188; 18,2613 21, 121,
197-198; ’23, 237, 312; ’25, 230
Brachyacantha ursina, ’02, 111; ’04,
209; ’06, 300; '17, 299
Brachypterus, ’24, 339
Bradycellus rupestris, ’o5, 218
Brevicoryne brassicae (Aphis), '21,
12241723, 2335 24,1234, 13105 125,
226. See Cabbage aphid
Broad-necked prionus. See Pri-
onus, broad-necked
Brown-tail moth, Euproctis chry-
sorrhoea, ‘02, 165; ‘07, 313-
318; ‘09, 328; ’10, 664, 667-
668, 683-689; 11, 272, 281-286;
’12, 216, 229-236; 13, 185, 188,
204-223, 250; 14, 135-142;
15, 111-114, 182; ’16, 70, 33,
96-98; ’17, 234, 235, 246-248,
350; 18, 286-287; '19, 124,
135-136, 108; '20, 151; ’2I, 126,
133; 22, 274, 284, 290
¢ law, t07):308; 15, 108
Bruchophagus funebris,
’19, 201
Bruchus obtectus, ’o4, 206; ’17, 333
pisorum, '17, 332-333
quadrimaculatus, ’17, 333
Bryobia praetiosa, (pratensis), '04,
206; ’20, 185, 1865 25, 230
Bucculatrix canadensisella, 10, 659,
604, 701-704; ’12, 215; 13, 255;
°18, 3433 22, 277; 28, 235,:311;
‘24, 236; 1’25, 229
pomifoliella, ’05, 256; ‘06, 298;
’10, 701
Bud moth, Tmetocera ocellana, ’09,
353-355; '10, 650; ’11, 267; ’'20,
1721176, 2100 212 le2l 275t 28,
220
spruce, Tortrix ‘fumiferana, ’12,
291-292; ’I3, 251
walnut, Acrobasis caryae, ‘Iz,
213, 253-258; ’24, 336
Bud worm, false, ’09, 368. See
Heliothis obsoleta
tobacco or true, Chloridea vires-
cens, 06, 277; 09, 367-368
Buffalo bug, Anthrenus scrophu-
lariae, ‘05, 215, 219; ‘06, 300;
’25, 230 ¢
tree hopper, Ceresa bubalus, ’15,
184; 22, 275; ‘24, 285

s

10, 709;
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Bulb fly, Merodon equestris, ’19,
127
mite, Rhizoglyphus echinopus or
hyacinthi, ’15, 190; ’19, 117, 127
Bumble flower beetle, Euphoria
inda, o (201 R06, 130051 iT2;
216; /20, 214521, 197425, 221
Butternut, '12, 243, 247
Buxus, ’13, 194; °14, 125; ’15, 93,
04, 186; '16, 77, 78
Byturus unicolor, ’05, 220. 258; 18,
320521, T18: 22 ouot i iac 0o
302

Cabbage aphid, Brevicoryne
(Aphis) brassicae, ’02, 111, 113;
113, 233; "21, 1225 25,2385 124,
228, 234, 319; 25, 220
bug, harlequin, Murgantia his-
trionica, '14, 193
butterfly. See Pieris (Pontia)
rapae, ‘03, 271-272; ‘08, 768;
’12, 203
Southern, Pieris (Pontia) pro-
todice, ’12, 293
looper, ’10, 665, 706-707; 17, 358;
’24, 234. See Autographa bras-
sicae
maggot, Hylemyia brassicae, 08,
832-837; 13, 186, 232-233; '14,
117, 142-157; ’15, 87, 114-118,
225 “T7ige i At (reT L1602,
332-333; '24, 228, 233, 314-318;
’25, 225
plusia, Autographa (Plusia) bras-
sicae, ‘o1, 236; ‘10, 706-707; 11,
328; ’17, 358; ‘22, 376; ‘24, 234
worm, imported. See Pieris
(Pontia) rapae, ‘03, 271-272;
’13, 223; 17, 358; '22, 376
Cabinet beetle, large, Trogoderma
tarsale, '17, 338, 344
small. See Anthrenus verbasci,
’17, 338, 344 i
Cadelle, Tenebrioides mauritani-
cus, '17, 332, 343
Calaphis betulaecolens, ’19, 203;
‘23, 235,293 :
Calendra granaria, ’17, 335; ’25, 230
oryzae, ’06, 279; ’17, 335 |
California wash, '03, 256. See Lime-
sulphur
Caliroa cerasi (limacina), ’14, 187;
50, Togi20Ts’ 2, iisga i iSee
Eriocampoides
Callidium antennatum, ‘02, 176-177

_ Callipterus betulaecolens, ’05, 255;

’10, 705
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Callosamia promethea, ’06, 200; ’13,
254. See Attacus promethea

Calocoris rapidus, ’os, 256

Calophasia lunula, °21, 1265725, 246

Calophya flaveola, ‘oz, 109

Calosoma beetle, Calosoma syco-
phanta, ’14, 133; 17, 230

calidum, ‘08, 786; ‘12, 287; T
167

externum, ’14, 167

frigidum, 14, 16y; ’17, 265

scrutator, ‘o1, 237; ’06, 252, 262,
300; 08, 786; ’14, 167; ’17, 323

sycophanta, ’14, 167; ‘17, 250,
252; 18, 346; ‘20, 162; ‘22, 314

willcoxi, ’10, 663; ‘14, 167

Camel cricket, Ceutophilus grandis,
'05, 255

As}1at1c, Diestrammena japonica,
25, 321
Campon_otus herculeanus pennsyl-
vanicus, ’22, 365
penrésylvanicus, ‘04, 210; 05, 217,
25
Campoplex fugitivus, ’17, 323
oedemisiae, ’17, 330
pallipes (Limneria), 17, 323

Camptocladius byssinus, Y05 215,
223

Canker, poplar, ’17, 237; 23, 240,
241

worm, ‘03, 274, 275; ‘08, 769,
777-796; ‘09, 368; ’10, 650,
663; ’14, 165, 186; ’17, 357

fall, ’08, 777-796. See Alsophila
bometaria

spring, 08, 777-796. See Palea-
crita vernata

Capnodium, ’oz, 108, 130

Carabus, ‘14, 167

nemoralis, 19, 124 -

Carlzon bisulphide or disulphide,
[06, 204; ‘07, 272-273, 292-204;
08, 797-798

tetrachloride, ‘07, 272; ‘08, 798

Carnajion, cutworm injury, ‘o1, 261

Carol_ma locust, Dissosteira caro-
lina, ’06, 273

Carpenter ant, Camponotus her-

culeanus pennsylvanicus, ’og,
210; ‘05, 258; ’22, 365

worm, Prionoxystus robiniae,
05, 257 44

Carpet.beetle, Anthrenus scrophu-

}arlae, '05, 215, 219; ‘06, 300;
25, 230

black, ’17, 338, 344. See Attage-
nus piceus

Carphophiops amoenus, ‘03, 223
arpocapsa pomonella (Laspey-
resia), ‘o3ii274: " ‘o4, 207,210,
212; ‘20, 176; 25, 221
saltitans, ’03, 276
Carthartus advena, ’19, 127
Cartridge shells injured by ants,
’10, 698-699
Carya porcina, ’12, 257
Case bearer, European elm, Cole-
ophora limosipennella, ’16, 139
larch, Coleophora laricella, iine)
200-201; ’23. 234, 288-2091; ’24,
23551 25,1227
Catalpa, ‘o1, 246
Catocala cara, '06, 208
Cattleya, ’18, 344
Cecidomyia gleditchiae, ‘o4, 213
liriodendri, ’06, 299
Cecidomyidae, 13, 239
Cecropia moth, Samia cecropia, ‘02,
I12; o4, 211; ’05, 257; 06, 200;
3, 254 ;
Cedar bark beetle, red, Phloeosinus
dentatus, ’10, 708
boqet:, Hylotrupes ligneus; Cal-
lidium antennatum, ‘o2, 176-177
rust; ’23, 242
Celastrus scandens, ’19, 198
Celatoria diabroticae, 17, 267
Celery butterfly, Papilio polyx-
enes, '03, 221; ’20, 204-206
Cephus integer. See Janus integer
Cerambycidae, ’03, 273
Cerambycobius, sp., ‘17, 283; ’18,
303
Ceratina dupla, 05, 210, 2109, 220,
223
Ceratomegilla fuscilabris, ’21, 160,
174. See Megilla fuscilabris
Ceratomia undulosa, ’o5, 257
Ceratopogon fusculus, ’os, 211, 214,
215, 223
Cercopidae, ’13, 255
Ceresa bubalus, ’15, 184; 22, a7s

'Cerqtoma trifurcata, ’18, 327-329
. Certificate, nursery inspection, ’or,

233; ‘02, 105; ’03, 206; ’13, 180;
'25, 234
Cetonia aurata (Euphoria), ‘00, 374
Ceutophilus grandis, ‘oz, 255
Chafer, rose. See Rose chafer
Chaff scale, Parlatoria pergandii,
‘05, 245
Chain-dotte_d geometer, Cingilia
catenaria, ‘03, 221, 222, 277-278;
J04, 211; ’10, 200; ’23, 312-313
Chaitophorus sp., ‘03, 220
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Chalcid, clover-seed, Bruchopha-
gus funebris, ’10, 709; ’19, 201
Chalcis ovata, '16, 109
Chamyris cerintha, 18, 344-345
Checkered tussock caterpillar, 'o3,
222. See Halisidota tessel-
laris
Cheese skipper, 17, 339, 344. See
Piophila casei
Chelymorpha argus, ’17, 362
Chenopodium album, ’15, 191; ’18,
317, 3203’19, 178
Chermaphis. See Chermes il
Chermes abieticolens, now pini-
foliae, ’06, 303
abietis, ‘03, 222; ’04, 207; 05, 255;
'06, 297, 302-303; '13, 188; ’16,
139; '22, 357-359; '23, 240-241;
25, 2
cooleyi, '16, 139; ‘22, 358, 359;
'23, 240; '25, 22
var. coweni, ‘24, 235 |
laricifoliae, now strobilobius, ‘o4,
agy ) 3
pinicorticis, 'I1, 343; '12, 217; 19,
155-160
pinifoliae, 11, 343 !
strobilobius, ’23, 235; '24, 235 :
Cherry aphid, Myzus cerasi, 02,
111 703,i2205 125, 237

leaf roller, Archips cerasivorana,

’06, 208; ’11, 309-310 .
scale’, Agsfﬁdiotus forbesi, ‘02, 108,
177-178; '03, 223; 05, 242; '06,
297, ag, Aogl |\l )
slug, Caliroa cerasi, ‘06, 300; ’'14,
187; ’20, 199-201; ’25, 322
sweet, '05, 209, 215 !
tent-maker or tortrix, Archips
cerasivorana, ’06, 298; ’II, 309-

310
Chestnut blight, ’13, 188 1)
borer, two-lined, Agrilus bilinea-
tus, '13, 251 !
trees injured by beetles, ‘08, 845
Chilocorus bivulnerus, o1, 236; 02,
111, 127-128; 03, 220; '05, 2’58;
’06, 300; ‘09, 351; ’19, 158; ’2I,
8o

1
Chinch bug, Blissus leucopterus,
11, 263; '14, 1885 '22, 369

Chinese lady beetle, 03, 214
mantid, Paratenodera (Tenodera)
sinensis, '13, 104
privet, '13, 240
Chionaspis americana, ‘03, 222, 223;

'05, 239; ‘13, 188. See Elm .

scale, white
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corni, 05, 240
euonymi, ‘04, 211; ’'05, 240, 256;
006, 297; 13, 188; ’21, 185-186;
23, 236. See Euonymus scale
furfuraiior, 236, 237,238 1230
‘02, 108, 109, 110, 111, 112; ’03,
216, 217, 222, 225-229; '04, 200,
208, 209, 210, 211; ’05, 240, 256;
106,207 i 12,2175 T 3, (188 dleas,
223. See Scurfy scale
pinifoliae, ‘02, 110; ’'03, 223;
240, 256; 06, 297; '07, 335; 21,
181-182; ’23, 235; ’25, 228. See
Pine leaf scale
salicis, 116,'77; ‘18,261
Chironomus modestus, ’05, 217
Chloridea obsoleta (Heliothis), ’21,
122, 165-170; ’22, 276, 343-344;
1281 2azaiio 230 iles, o2 iiSee
Heliothis obsoleta
virescens, ‘09, 367-368
Chlorine, ‘o7, 277
Chlorops assimilis, ‘05, 2II, 2I3,
215, 219, 223
variceps, ‘05, 212
Chortophila brassicae, 21, 121, 162.
See Pegomyia and Hylemyia
brassicae
Chrysanthemum injured by Tar-
sonemus pallidus, '14, 178-179
aphid, black, ’o1, 271
fly, Eristalis tenax, ’10, 711
gall midge, Diarthronomyia hy-
pogaea, ‘18, 345-346; ’I9, 117,
161-165; 23,1236
leaf miner, Phytomyza chrysan-
themi, ’r1, 342; ’15, 188
Chrysobothris femorata, ‘o7, 333:
713,251 3
Chrysochus auratus, ‘o1, 238; ’03,
221
Chrysogaster pulchella, ’o5, 217
Chrysomela elegans, o1, 275-276
similis, ‘o1, 276 I
Chrysomphalus aonidum (Aspgdl—
otus ficus), ’05, 243-244; I3,
N
aurantii, 05,‘244
dictyospermi, ’05', 244 |
ficus (now aonidum), ‘oI, 239;
’05, 243 {
Chrysopa oculata, '03, 265; ‘05, 256;
’06, 303; ’21, 169
sp., 03, 262; ‘o4, 200; ’'08, 822;
11, 289; ’17, 200; ’19, 158
Cicada canicularis, '03, 274; '04, 210;
’05, 255 i
linnei (tibicen), ‘o2, 112; °03, 221
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periodical, Tibicen septendecim,
’11, 296-305
Cigar plant, ‘o1, 271
Cigarette beetle, Lasioderma ser-
ricorne, ’0s5, 258; 06, 264, 278-
. 279; 17, 339, 344; ’19, 205-206
Cimbex americana, '06, 300; ’I2,
. 294
Cimex. See Klinophilos
Cineraria, '01, 271
Cingilia catenaria, '03, 221, 222, 277-
278; ‘o4, 2115 ’19, 200; ’23, 312-
<1313
Circular  scale, Chrysomphalus
aonidum, 05, 243-244; ’13, 104
Cirphis unipuncta (Heliophila), 17,
359, 360; ’10, 185-186; ’25, 227.
See Army worm
Cistela melanocephala, 17, 263
Clastoptera obtusa, ’22, 272; ‘24,
.308 % fl
proteus, ‘24, 307-308
Clavate tortoise beetle, Coptocycla
clavata, '8, 342
Click beetles, ‘06, 268
Clisiocampa americana (Malaco-
soma), '0I, 238; ’02, 139-148;
103, 217, 221, 274; ‘I, 342-343.
See Malacosoma americana
disstria, ’02, 110. See Malaco-
soma disstria
Clivina fossor, ’19, 125
Clothes moth, ‘o5, 256; ‘22, 278,
377-378; ’25, 230
Clover mite, Bryobia praetiosa, ’20,
186; ’25, 230
seed chalcid, Bruchophagus fune-
bris, ‘10, 709; ’19, 201
weevil, Phytonomus punctatus,
’13, 255
worm, green, Plathypena scabra,
‘08, 760, 828-832; ’19, 165-170;
’20, 210
Cluster fly, Pollenia rudis, ’10, 710
Coccidae, ‘0z, 150; ‘03, 227; ‘o3,
234-245
Coccinella 7-punctata; 19, ¥25

9-notata or novemnotata, 16, 103y

'17, 208, 209
sanguinea, ’17, 208
transversoguttata (V-notata),”16,

103
Coccophagus flavoscutellum, ’z1,
177, 180 I
lecanii, ’21, 180
Coccus hesperidum, ‘osiiagyye 13
194; ’14, 125; 15, 93; 16, 77;
'19, 124, 125
liriodendri, 21, 177

o

Cockroach, ‘o4, 215; ‘o3, 255; ‘17,
234, 235, 302-313, 339, 344; '22,
278 i

Australian, Periplaneta austral-
asiae, ’17, 304

greenhouse, Pycnoscelus (Leu-
cophaea) surinamensis, ’17, 234,
302-313; I8, 253, 311-313; ’'24,
236, 337

injures books, ‘04, 215

Codling moth, Carpocapsa (Las-
peyresia) pomonella, ‘03, 275;
‘04, 207, 210, 212; ’17, 261; 20,
175, 1763, 25, 221

Coelichneumon fusiceps, ’15, 131

Coeloides pissodis, ’19, 150

Coelopisthis nematicida (Pteroma-
lus), ’15, 130

Colaspis, brown (Colaspis brun-
nea)ll ‘ar, |28 a3 1233

favosa, ’21, 105
Coleophora fletcherella, ’23, 288
laricella, ’19, 200-201; ’23, 234,
288-201; ’24, 235; 25, 227
limosipennella, ’16, 139

Colletes inaequalis, ‘05, 210, 214,

215
valida, ‘o5, 210, 212

Colletotrichum legendarium, ’17,
264

Colobopterus excisus, 05, 236, 262

Colorado potato beetle. See Po-
tato beetle, Colorado.

Compsilura concinnata, ‘13, 222;
50 IT3: Ty, (2500 (oo ithasl a2,
316

Comys fusca, ’21, 180

Confused flour beetle. See Flour
beetle, confused

Conistra indirecta, ‘21, 195

Connecticut Board of Agriculture
Reports (Insects), ‘03, 273-276

Conotrachelus crataegi, ‘o1, 230;
oz, a1t i2c) oo a0y

Juglandis, ’12, 213, 240-253
nenuphar, ‘o4, 207, 219-221; ’12,
- 245,246, 247: °10,1100; 20, 176;
* 22liogsy 133000, a3l od g0
’25, 221, 286-291

Conservatory cricket, Diestram-
mena’ japonica, ’25, 321

Contarinia pyrivora (Diplosis), ’13,
230-240

tritici, ’17, 357, 366-367

Convergent lady beetle, Hippo-
damia convergens, ’17, 208

Copidosoma truncatella (Litomas-
tix), ’11, 328

sp., '22, 374
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’

Copper sulphate, ’03, 239, 256;
306-307 . !

Coptocycla aurichalcea, Metriona
bicolor, ‘o2, 110; ‘05, 258

o4,

clavata, Deloyala clavata, w0z

II1:i703,.210: '00; 299; ’18, 342;
‘24, 233
guttata, Chirida guttata, ’o2, 110
Coptodisca splendoriferella, 21, 198
Coreopsis lanceolata, ’o1, 275
Coriscus ferus, ’21, 169
Corizus hyalinus, ’21, 180
Corn borer, European, Pyrausta
nubilalis, ’20, 196-198; ’22,
367-369; 23, 228, 230, 233,
277-284; '24, 229, 230, 277-282;
’25, 224, 303-308
lined, Hadena semicana, ’I9,
187-188
ear wotrm, Chloridea obsoleta,
"08, 847; ’'19, 188-189, 108;
100,21 1301 1o 192 T65LT 03 22,
276, 343-344; '23, 232; ’24, 233;
Do
maggot, . seed-, Hylemyia cili-
crura, '21, 121, 161-163; '23, 232;
‘24, 3155 '25, 325 !
rootworm, Western, Diabrotica
longicornis, ’17, 266; .’24, 233,
340 :
Southern, Diabrotica 12-punc-
tata, ‘06, 277; ’08, 805, 80g-
810; ’17, 260
webworm, Crambus caliginosel-
lus, ’19, 184
Corydalis cornutus, ’035, 256
Corymbites cylindriformis, ’02, 110
Corythucha ulmi, 25, 321
Cotton moth, Alabama argillacea,
11, 267, 339-341; ’12, 217, 285;
’109, 201-202; ’23, 313
Cottonwood leaf beetle, Lina
scripta, ’10, 707; ‘18, 256
Cottony cushion scale, Icerya pur-
chasi, ‘22, 371
maple scale. See Maple scale,
cottony
Crambus caliginosellus, 19, 184
praefectellus, ’19, 183-185; ’24,
233
Cranberry worm, Rhopobota vac-
ciniana, '02, 111
Cranefly larva on tobacco, Neph-
rotoma ferruginea, ’25, 325-326
Cratotechus orgyiae, '16, 110
Crematogaster lineolata, ’05, 211
Creophilus villosus, ’04, 211
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Crepidodera helxinus, ‘05, 214, 215,
216, 220
ruﬁpes, 25 22T
Cricket, ’17, 358, 364
Asxatlc camel, Diestrammena
japonica, ’25, 321
camel, Ceutophilus grandis, ’os,
255
European house, Gryllus domes-
ticus, 18, 313-316; 21, 188; ‘23,

236,311
Northern mole, Gryllotalpa bore-
alis, ’06, 297
tree, ’06, 297; on tobacco, 06,
274

snowy, (Ecanthus niveus, oI,
237, 277; ‘02, 100

Crinkled flannel moth, Lagoa cris-
pata, oz 177

Criocetis aspatagi, ‘02, 112, 172-174;
‘03, 275, 276-277; 06, 200; ’21,
122, 171-173; ’24, 234; 25, 224-
225

duodecimpunctata or 12-punc-

tata,'02; 174+175; 103213421,
173-175; '24, 234; ’25, 224-225

Croton bug, Blatella germanica,
‘o4, 215

Crown gall, '13, 188; ’14, 124; ’15,
O3By, 241 T8 202
20,140 21,1275 i 22, 270, o84S
'23, 247; 24, 245; ’25, 246

Cryptocephalus americanus, ’17,
263

Cryptocheilus conicus, ‘05, 212

Cryptorhynchus lapathi, ‘o7, 335;
'3, 1885125,/ 220

Cryptus minator, 15, 131

Cucumber beetle, spotted, Diabrot-

ica I2-punctata, ‘06, 277; ‘08,

805, 809-810; ’17, 266
striped, Diabrotica vittata, ‘o3,
211, 219, 220; ‘08, 805, 807-
80g9; ’16, 116, 137; ’I7, 234,
236, 262-273, 357; '18, 290-292;
’22, 276; 23, 233; '25, 225
Cucurbits, insects attacking, ‘o8,
805
Culex, ’09, 325
atropalpus, ‘o4, 269
aurifer, ‘04, 271
brittoni, ‘04, 271
canadensis, 04, 269; ’12, 280
cantans, ’04, 269; 13, 243
cantator (Aédes), ’o4, 268; ’12,
259, 260, 269, 278; 23, 209
curriei, ‘04, 271
discolor, ‘04, 274
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dupreei, ‘04, 274
jamacensis, ‘04, 274
melanurus, ’04, 274
perturbans, ’04, 270
pipiens, ‘04, 266 268; 12, 217, 267,
269, 282; ’13, 186 245, 248 T4,
183; 15, 143;.°10, 105; 22, 326,
327; 23, 2
pretans, '04, 271
restuans, '04, 274
salinarius, '04, 270
serratus, ‘04, 274
signifer, ’04, 274
: sollxc1tans (Aedes), 04, 267, 268;
05, lwon io26e s A1 20 2171 250, 261,
269; ‘23, 298
quamlger, ’04, 274
sylvestris, ‘04, 268
taemorhynchus (Aédes), ’o4, 270
territans, ‘04, 271
triseriatus, ‘o4, 269
trivittatus, ‘04, 269
Cuphea, 01, 271
Curculio, ’17, 261; ’20, 175, 176
Currant aphld Myzus r1b1s, ‘o1,
237; ‘o2, 110; '03, 220; '04, 209;
‘24, 232
black; ’os, 213, 221
borer, imported, Sesia tipuli-
formis, ‘03, 272-273 .
native, Psenocerus supernota-
tus, ‘03, 272 273
fruit worm, ‘03, 220
leaf hopper, Empoasca mali, ‘o4,
216
m1te, Eriophyes ribis, ’13, 254
red, ’o5, 211
span_worm, Cymatophora ribe-
aria, '10, 710
stem glrdler, Janus integer, ’20,
201-204; ‘24, 232
worm, Pteronidea ribesi, 02, 170~
1723 ‘03, 210; ‘08, 768; ’25, 218
Cuterebra cuniculi, ’07, 338
sp., ’20, 213
Cutworm, black, Agrotis ypsilon,
f 06, 265-266

spotted, Feltia venerabilis, ’22,

373 .

variegated, Peridroma saucia, ’01I,
261-264

w-marked or well- marked Noc—
tua clandestina, ’02, 110; ’14,
164 a

Cutworms ’06, 263-267;. ’10, 650;

o 216 YL, X061, 172, 180517,
310, 357; ’2I, 165; ‘22, 276; ’23,
232; ‘24, 232; ’25,/222, 223

on asparagus and raspberries, 22,
375
strawberries, ’22, 372-373
Cyanopterus sp., 19, 151
Cyclamen injured by mites, '14, 179
Cycloneda munda, ’17, 2
Cydonia, ’or, 246
Cyllene plctus ‘04, 206 207; ’06, 299
Tobiniae; 103,222 11, 245~ 346
Cymatophora rlbearxa, 10, 710
Cynomyia cadaverina, ‘05, 215; ’22,

373
Cynthia moth, Philosamia cynthia,
’17, 362

Dactylopius citri, Pseudococcus
citri, o2, 108, 111; ‘05, 236
Dagger-moth, smeared, Acronycta

(Apatela) oblinita, ’19, 186-187
Dahlia variabilis, ’18, 320
Darker meal worm, Tenebrio ob-
scurus, ’17, 332
Dasyneura rhodophaga, ’22, 372
Datana angusii, ’o1, 275
integerrima,  ’o1, 236, 275; 05,
257:0106, 208001 IT gL 10T 6,
140; ’17, 326-328, 358; ’23, 235
ministra, ’oI, 239, 274-275; ‘02,
112; 1’05, 257:700,12083 . 12, 216
‘14, 191; ’17, 328-329, 358
sp., '13, 223
Datura stramonium, ’06, 271
Deidamia inscriptum, ’06, 299
Delomerista sp., ’17, 283
Deloyala clavata (Coptocycla), ’24,

233
Delphastus pusillus, o5, 101
Dendroctonus simplex, ‘15, 128
Depressaria heracliana, ’19, 192
Dermestes lardarius, ’17, 339
vulpinus ’06, 279
Desmia funeralis, 17, 360
Desmometopa latipes, ’05, 211, 212
m-nigrum, ‘05, 211, 212
Diabrotica longicornis, ’17, 266; 24,
233, 340
12-punctata, ’06, 277; ‘o8, 8os,
» 809-810; ’17, 2
vittata, ‘05, 211, 219, 220; ‘08, 805,
807-809; ’16, 116, 137; ’17, 234,
236, 262-273, 357; '18, 290-292;
‘22, 276: '23/ 233: ’25; 225
Diacrisia virginica, ‘o5, 257; 06,
208
sp., ’19, 186
Diapheromera femorata, '02, 112
Diarthronomyia hypogaea, '18, 345-
346; ‘10, 11y, 161-1653 ’23,.236
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Diaspine scale, ’15, 04
Diaspis boisduvalli, ’05, 240-241
carueli, ‘20, 212
echinocacti cacti, 15, 140
Dibolia borealis, '06, 209
Dibrag:hoides verditer, ’17, 283, 284,
207
Dibrachys, boucheanus (Pteroma-
lus), ’17, 323; ’18, 303
nigrocyaneus, ’17, 283, 284, 287
Dichomeris marginellus, ’15, 137-
139; ’22, 278; ’24, 236; ’25, 230
Dictamnus fraxinella, ‘o1, 276
Dicyphus minimus, 06, 277
Diestrammena japonica (marmor-
ata), ’25, 321
Diglochis sp., 15, 130
Dilophonota ello, 22, 370
Dioctes obliteratus, ’20, 192
Dioryctria abietella, ’11, 341; ‘16,
123
Diorymellus laevimargo, ’18, 344
Diplosis nigra, ’13, 239
Diplotaxus atlantus, ’15, 190-191
Diprion abietis, 17, 360

" pini, '15, 110; ’17, 274, 276, 283, |

287, 288, 289, 200
simile (Neodiprion), ’15, 87, 8o,
118-125, 182; ’16, 67, 69, 7I;
'17, 234, 235, 273-290; ’23, 234;
’25, 229
Disonycha xanthomelaena, '19, 204
Dissosteira carolina, ’06, 273
Distichlis maritima, ’12, 265; ‘15,
172
Dog-day harvest fly, ‘oz, 112; ‘03,
221, ' 2745 To4,i210
Dog louse, biting, Trichodectes
latus, 24, 236, 336
sucking, Haematopinus pilferus,
’16, 142
Dolerus aprilis, ’os, 211
Doryphora decemlineata. See Lep-
tinotarsa decemlineata
. Doryphorophagadoryphorae (Phor-
ocera), ‘14, 186, 190
Dothichiza populea, ’23, 240
Dragon flies, o1, 238; ‘03, 219
Drone fly, Eristalis tenax, ’10, 711
Drosophila graminum, ’o3, 211
Drug store beetle. Sitodrepa pan-
icea, ’o1, 236; '06, 279; ’17, 334,
3435 '19, 1287’21, 10411725, 230
Dusting and spraying experiments,
’20, 168-177; ’23, 267-274; ’24,
286-294; ’25, 272-278
Dytiscidae, 16, 70
Dytiscus, ’o4, 262
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Eastern larch beetle. See Larch
beetle, Eastern
Echinocloa crus-galli, ’18, 317, 320
Ecpantheria deflorata, ‘o3, 257
Eight-spotted forester, Alypia oc-
tomaculata, ‘02, 110; ‘06, 208;
’16, 118-122; ’17, 358
Elachiptera costata, ‘03, 211, 223
longula, ‘04 209, 214
Elaphidion villosum, ‘02, 164; ’14,
194
Elm aphid, woolly, Schizoneura
americana, ‘03, 219; ‘o4, 208;
’06, 297
aspidiotus, Aspidiotus ulmi, ’os,

243

beetle, blue, Altica (Haltica)
ulmi, ’22, 277, 369; ’24, 338

caterpillar, spiny, Euvanessa an-
tiopa, ‘03, 219; ‘035, 257; ‘06,
260-263, 209; ‘07, 267; ’08, 768;
’11, 268; ’12, 216

leaf beetle, Galerucella (luteola)
xanthomelaena, ‘o1, 264; ‘o2,
109; ’03, 213, 218, 258; ‘03, 258;
’06, 200; ‘o7, 337; ‘08, 767, 760,
815-828; ’10, 658, 663; ’11, 268;
’12, 216; ’13, 256; 14, 186; ‘17,
357, 362; 18, 348; ’19, 197, 202;
'22, 277; °23, 234; ’24, 235, 339;
’25, 229 ;

leaf miner, Kaliofenusa ulmi, ’20,
212-213

sawfly, Cimbex americana, ’06,
300; ’12, 204

scale, Gossypatia spuria (ulmi),

‘o1, 238; ‘03, 218; ‘o5, 235-
236; 'I1, 344 P
white, Chionaspis americana,

‘03, 222, 223; ‘05, 230;. 13, 188

’18,.255; %21, 123
trees, municipal spraying, ‘09,
334-336
Emphytus canadensis, ’o5, 258
cinctus, 15, 94, 185: 716, 773\ 173
242; °18, 2613 ‘19, 124, 1255 2068

144; 21, 126; ‘22,284 23,2408

'24, 245; ’25, 246
maculatus, Empria, '02, 110
Empoa rosae, '20, 172, 173; ’23, 231
Empoasca mali, ’04, 216
Empretia stimulea, ’or 239, 273;
’02, 112, 113. See Sibine stim-
ulea
Empusa aphidis, 25, 206
aulicae, ’10, 689; ’13, 222
gryllii, ’17, 323
sp., '17, 200
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Enarmonia prunivora, 20, 176, 212;
121, 120
Enchenopa binotata, 05, 255; ’19,
198
Endothia gyrosa var. parasitica,
’13, 188
English ivy, imported, ’12, 292
Engraver beetle, Ips calligraphus,
21, 196
Ennomos subsignarius, ‘08, 842
Entomopthora aphidis, ’16, 103;
’17, 300, 301
sp., Empusa, ’17, 209
Ephestia kuehniella, ’17, 337; ’25,
230
Epiaeschna heros, ’03, 219
Epicauta cinerea, o1, 238
marginata, ‘22, 276
pennsylvanica, ’06, 209
vittata, ’o1, 238; ‘05, 253
Epidiaspis piricola, ’05, 241
Epilachna borealis, ’o1, 238;
217; ‘08, 803, 810-811
Epitrix cucumeris, ‘04, 208; ’05, 211,
288411706, eyt Ara e e bl oy,
198-199; 23, 233; '24, 233; 25,
224
parvula, '06, 272
Epizeuxis lubricalis, ’06, 208
Epuraea labilis, ’o5, 216
Erannis tiliaria, ’15, 184; ’24, 231,
311-314
Erax bastardi, ’03, 221
Erebus odora, ’06, 208
Eremotylus glabratum, ’17, 323
Eriocampoides cerasi (limacina),
’05, 258; ’06, 300; -’20, 199-20I.
See Caliroa cerasi

3

03,

Eriococcus azaleae, ’16, 138; ’24,
337 ;
_borealis, ’25, 321
Eriophyes pini, ’25, 322-323
pyri "o8, 770; ’10, 700-701; 23,

231; ‘25, 220
quadripes, ’06, 300; ’25, 229
ribis, ’13, 254 ;
ulmi, ’06, 300
Eriosoma lanigerum, ’24, 232, 286,
308-311. See Schizoneura lan-/
igera
Eristalis bastardi, 03, 211, 213, 223
tenax, 10, 711 i
Erythraspides caryae, ’18, 34
bygmaeus, ’16, 142
stigmene acraea, "o4, 208; 708, 843;
,185 342
Eubadizon sp., '22, 374; ’25, 281
Euceraphis deducta, 23, 235, 203
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Euclemensia bassettella, '16, 143
Eulecanium armeniacum _(cana-
dense, cerasifex, kingii), o3,
212, 218, 219, 220, 223; ‘04, 208;
’05, 237-238; ‘06, 297. Now Le-
canium corni
nigrofasciatum, ‘o3, 238, 255; ‘06,
297; ‘21, 183-185. Now Leca-
nium
tulipiferae, ’03, 216, 218; ’o4, 207,
210; 05, 239, 255; '00, 207; ’'I2,
204-295. Now Toumeyella liri-
odendri
Eulia juglandana, ’21, 194
pinatubana, ’19, 201; ’20, 210
velutinana, 20, 176, 212; ’2I, 120;
’25, 220, 298-301
Eumenes fraterna, 03, 220; ‘08, 786
Eunotus lividus, 21 180
Euonymus, ‘o1, 245 !
scale, Chionaspis euonymi, ‘04,
211; '05, 240, 256; ‘06, 297; '13,
188; ’21, 185-186; 22, 344; 23,
236
.Euphoria aurata (Cetonia), ’09, 374
inda, ‘o4, 211; ‘06, 300; ’I2, 216;
120, 2143, P21, 1975 1125, 221
Euphorocera claripennis, '16, 110;
21, 169
Euplectrus comstockii, ’12, 287
Euproctis chrysorrhoea, ‘02, 165;
‘07, 313-318; ’09, 328; ’I10, 664,
667-668, 683-689; ’II, 272, 281-
286; ’12, 216, 229-236; ‘13, 138,
204-223; 19, 124, I25; ‘21,
126; ’22, 284. See Brown-tail
moth
discovery in Connecticut, 10, 664, -
683-689
European corn borer, Pyrausta nu-
bilalis, '18, 316-327; ’10, 170-
173; ’20, 196-198; ‘22, 367-
369; ’23, 230, 233, 277-284;
'24, 277-282; ’25, 224, 303-308
discovery in Connecticut, 23,
230, 277 )
quarantine, ’20, 197-198; 24,
282 ;
fly, Muscina pascuorum, ’22, 373-
374; 24, 236
foul brood. See Foul brood,
European
giant hornet, Vespa crabro, ‘o1,
239, 276; '05, 258; 06, 300; 16,
144; ’20, 214
grain moth, Tinea granella, 06,
234, 294-295, 305; ‘17, 338, 344
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European house cricket. See
Cricket, European house. Gryl-
lus domesticus

lackey moth, Malacosoma neus-
tria, ’17, 241, 242, 362; ’19, 124,

125
pine mite. See Pine mite, Euro-
pean )
pine shoot moth. See Pine

shoot moth, European

red mite. See Red mite, Euro-
pean

sawfly, ’18, 255. See Diprion
simile

tent caterpillar. See European
lackey moth
Eurytoma pissodis, ’19, 151
sp., 17, 283
Euschistus servus, ’17, 323
variolarius, ‘05, 256; ‘00, 274-275
Euthrips nicotianae, ’06, 277
Euvanessa antiopa (Vanessa, Ag-
lais), ’06; 233, 260'2639 299; ,07)
267; ‘08, 768; ’11, 268; ’12, 216
Evetria buoliana, ’14, 193-194; ’I5,
80; 23, 235, 311; ’24, 236, 339
Exobasidium vaccinnii, ’17, 241
Exochus pallipes, ‘05, 219
semirufus, ’05, 211
Exorista ceratomiae, 21, 169
griseomicans, ’16, 110
petiolata; 15, 122; '17, 283
pyste, ’12, 258; ’13, 226; 21, 188
8D, 114, 16851715, 131
Eyed elater, Alaus oculatus, ‘o2,
11103, 218; '16, 140

Fall army worm. See Army worm,
fall
canker worm, Alsophila pome-
taria, 'o7, 267; ’08, 783-785, 795-
296: 1’10, 663; " iz, S216: 21,
120; ’22, 275; '23, 236; '24, 230,
235; ‘25, 221
webworm, Hyphantria cunea, ’o1,
230, 270-271; ’03, 212; ‘04, 210,
211, 213-214; ’05, 257; 06, 209;
’13, 223; ’17, 319-324, 325, 358;
'22 1077 23, agbie oy cagssiton,
228
False apple red bug.
red bug, false
bud worm. See Heliothis obso-
leta
Feltia venerabilis, ’22, 373
Fennel worm, Papilio polyxenes,
’20, 204-206

See Apple
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Fenusa pumila, ’24, 236, 341; 125
218, 229

Fern scale, ‘02, 110; ‘03, 239. See
Saissetia filicum

Fidia viticida, ’10, 709

Fiery ground beetle.
beetle, fiery

Fifteen-spotted lady beetle, 1o, 8
663, 705-706. See Anatis 15-
punctata

Fig scale, Chrysomphalus aonidum,
’05, 243-244; ’13, 104

Fir tree oil, ’02, 161

Fire blight, ’13, 188; ’22, 279

Fire worm, 03, 274 i

Fireﬂg}ré Photuris pennsylvanica, ’o4,
2

Five-spotted lady beetle, Coccinell
transversoguttata or V-notat
’16, 103

Flannel moth, crinkled, Lag
crispata, ‘02, 112, 177

Flat-headed borer, Chrysobothr
femorata, 07, 333; ’13, 251

Flea beetle, Oedionychis sexmacu-

lata, 06, 264, 271-273; ’16,
141; 19, 204

banded, Systena taeniata, ’I5,

See Ground

183 i
grapevine, Altica (Haltica
chalybea, "07, 337; ’25, 221
strawberry, Altica (Halt

ignita, ‘o2, 112; ‘22, 369;
338

tobacco, 06, 272 :
cat and dog, Pulex serratice ,
‘05, 257 L
hopper, garden, Halticus uh
‘04, 217-218 : 4
Flies, how to get rid of, ’11, 338-3
Flour beetle, confused, Tribo
confusum, ’17, 334, 343

rust red, Tribolium ferru
neum, 17, 334, 343 :
moths, 17, 335-337 s
Mediterranean, Ephestia kue
niella, ’17, 337, 344 |
Flowers and relationship to in
visitors, ’05, 221-224 :
Folsomia fimetaria (Isotoma), *

711

Forest tent caterpillar, Malaf
soma disstria, ‘oz, I1I0;

3; '13, 227 X
Foresster, eight-spotted, Al,ypla
tomaculata, ’02, 1I0; 14
’16, 68, 118-122; ’17, 358

i
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Forficula auricularia, 19, 125
Formica exsectoides, '22, 363
fusca var. subsericea, ‘o5, 214,
217, 219; 22, 362
Foul brood, American, ’14, 126, 129;
’15,1'95,99;:°16,! 709, 83; " ’1y,
243, 246; 18, 263, 269-271;
’19, 130; ‘20, 146, 150; ‘21,
128, 131; ’22, 286, 290; ’23,
248, 252; 24, 248-249, 253;
23, 248-249, 253
European, ’16, 670; ’11, 276;
T2 22351 13, 10y, 1108 1A,
120; ’15, 95, 90; 16, 79, 83;
17, 243, 246; ’18, 263, 266-
269; ’19, 130, 134; ’20, 146,
150321, 128) 13n i o0 iage-
286, 200; ’23, 248, 252; ’24,
247-248, 253; 25, 247-248, 253
Four-lined leaf bug, Poecilocapsus
lineatus, ‘o2, 111; ‘03, 219; ‘03,
256; ’06, 297; ’14, 189-190; ’23,
236 g
Four-spotted bean weevil, Bruchus
quadrimaculatus, ’17, 333
Fragaria virginiana, ’03, 200, 220
Fraxinus, ’16, 141
Frog-hoppers, ’13, 255
Frontina aletiae, 16, 110; ’21, 169
armigera, ’21; 169
frenchii, 12, 286; ’16, 110; BT
169
tenthredinidarum (Masicera), ’15
131
Fruit bark beetle, Scolytus rugu-
losus, ‘oz, 111, LLZ:), 703, #2006,
2§é, 222; ’05, 258; ’06, 290; '13,
) §

’

scale, European, Aspidiotus os-
traeformis, ‘o3, 242; ’13, 187
weevil, black, Otiorhynchus sul-
catus, ‘o9, 371; '13, 230-232; ’I9,
124, 125
Fucellia fucorum, ‘o3, 211, 212
Sp., ‘05, 223
Umago, '03, 264
Umlsgation for white fly, ’o2, 160-
163
of bﬁuildings, ’06, 291-295; 00, 365-
307 4
ofzgrsuit trees in greenhouse, ’03,
of grapery, 15, 136-137  .*
of nursery stock, or, 249-250; '02,
J26-127; ‘03, 209; '06, 227-233;
07, 270-285; ’08, 796-799
of orchards, ‘o2, 126-127
undulus, ‘o4, 262

Fungus-inhabiting beetle, Boleto-
therus bifurcus, ’o7, 337

Galeruca, ’17, 263
Galerucella xanthomelaena (lute-
ola), ’o1, 264-267; ‘02, 107, 109;
‘03, 218; 05, 258; 06, 200; ‘07,
337; ’08, 815-828; ’10, 663; ’II,
268; ’12, 216; 13, 256; ’18, 348;
‘22, 277; 23, 234; 24, 235, 238,
339; ’25, 229
Gall aphid, hickory leaf stem. See
Hickory gall aphid
spruce. See Spruce gall aphid
fly, Rhodites radicum, o1, 237
-making beetle, Agrilus cham-
plaini, ’12, 291
Galleria mellonella, ’o1, 236
Gambusia, ‘o4, 262
Garden flea hopper,
uhleri, ‘o4, 217-218
millipede, Julus hortensis, ’12, 205
slugs, ’18, 333-336
Gastrophilus equi, 20, 213
Gelechia abietisella, ’22, 374
operculella, now Phthorimaea,

Halticus

) 277
Geranium attacked by white ants,
’14, 196
German roach, Blatella germanica,
’21, 188-189; ’25, 229
Giant hornet, Vespa crabro, ‘o1,
239, 276; 05, 258; 06, 300; 16,
144; 20, 214
sawfly, Cimbex americana, ’o6,
300; ’12, 204
water bug, Lethocerus
canus, ’23, 310
Gipsy moth, Porthetria dispar, ’os,
246-251; ’06, 235-260; ‘o7,
300-312; 08, 772-777; ‘09,
336-343; ’10, 671-683; 11,
224-229; 13,

. 277-280; ’12,

198-204; ’14, 120-134; I,
99-111, 182; ’16, 83-96; ’17,
246-258, 359; 18, 272-290; 19,
135-144, 19?; ’20, 151-168; ’21,

ameri-

» 132-145; '22, “290-326; ’23,
253-267; 24, 254-276; ’25,
253-272

discovery in Connecticut, ‘o3,
246

legislation, ‘07, 307-311

parasites, 05, 250; ’06, 253; ‘07,
31I-312; ’17, 249-252; ‘18,
275-276; ’20, 162-165; ’2I,
143-144; °22, 313-314; ’23,
265-260; ’z4, 270-272; ‘25,
270-271
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Glacial lady beetle, Hippodamia
glacialis, ’17, 208
Gladiolus, ’18, 320
Gleditschia tricanthos, ’04, 212
Gloeosporium venetum, ‘13, 188
Glomerella cingulata, 17, 242
Glow worm, ‘03, 219. See Phen-
godes laticollis
Gluphisia severa, ’06, 208
Glycobius speciosus (Plagionotus),
22, 277, 351-355. See Plagio-
notus speciosus
Glyphe viridescens, ’14, 1638
Glypta rufiscutellaris, ’25, 281
vulgaris, '18, 303
Gold beetle, Coptocycla aurichal-
cea, '05; 258
Goldenrod eaten by beetles, ’08, 844
Gonia capitata, '21, 169
Goniomima unifasciata (Belvosia),
’14, 167 ;
Gooseberry, American, ’05, 209, 210
Gortyna nitela. See Papaipema ni-
tela
Gossyparia spuria (ulmi), ‘o1, 238;
'03, 218; ’05, 235-236; 'II, 344
Gracilaria elotella, Marmara elo-
tella, '17, 364; ’22, 275
Grain aphid, spring, Toxoptera
graminum, ’25, 278
beetles, 17, 331-335
saw-toothed, Silvanus surina-
mensis, ‘17, 334-335, 341, 344
moths, ’17, 337-338, 344
Angoumois, Sitotroga cerea-
lella, ’17, 337-338, 344
European, Tinea granella, ‘06,
234, 294-295, 305; '17, 338, 344
Granary weevil, Calendra granaria,
’17, 335, 344; ’25, 230 :
Grape berry moth, Polychrosis
viteana, ’20, 206-207
flea beetle, Altica (Haltica)
chalybea, ’07, 337; ’25, 221
plume moth, Oxyptilus peri-
scelidactylus, 06, 208; 14, 190
root worm, Fidia viticida, 10, 709
Grapevine beetle, spotted, Pelid-
nota punctata, '06, 300
sawfly, Erythraspides pygmaeus,
16, 142
tomato gall, Lasioptera vitis, ‘o4,
208, 200, 210; ’05, 257; '06, 209;
’16, 146; ’23, 232
Grapholitha sebastiniae, 03, 276
Grass, black spike, '12, 265
Grasshoppers, ’17, 358, 364-365
pink, 14, 187; ’19, 200
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red-legged, Melanoplus femur-
rubrum, ’06, 274; ’23, 233; ’25,
322
on tobacco, ‘06, 264, 273
Gratichneumon annulator, '15, 131
Gray hair-streak, Uranotes meli-
nus, ‘19, 202
Green apple aphid. See Apple
aphid, green
cabbage worm. See Cabbage
worm
clover worm. See Clover worm,
green i
peach aphis. See Peach aphis
green
rose chafer. See Rose chafer,
green
Greenbriar eaten by caterpillars,
Hadena turbulenta, ‘14, 183-
185
Greenhouse cockroach. See Cock-
roach, greenhouse
orthezia, Orthezia insignis, ‘o5,
235, 255
Ground beetle, fiery, Calosoma
calidum, 'o8, 786; ’12, 287; ’14,
167
large, Calosoma scrutator, ’17,

323
Grubs, white, ’09, 372-373; ’I0, 658;
12, 215, 288-291; ’13, 229-230,
250; ’15, 179-181, 182; ’16, 141I-
1423 '23, 233; 25, 227
Gryllotalpa borealis, ‘03, 223; ’06,
297
sp., ‘01, 239
Gryllus domesticus, ‘18, 313-316,
341; ’z1, 188;. '23, 236, 311
Gymnoconia interstitialis, ’13, 188
Gymnosporangium clavariaeforme,
, 13, 104
japonicum, ’11, 274; ’13, 188
Gypona flavilineata, '14, 192

Habrobraconidea bicoloripes, ’I9,
150, I5I
Hackberry leaf gall aphid, Pachy-
psylla celtidis-mamma, 03, 219
Hadena fractilinea, ’19, 187
semicana, ‘19, 187-188
turbulenta, ’14, 183-185
Hadrobregmus carinatus, ’22, 370
Haematopinus pilferus, ’16, 142
vituli, ’05, 255 y i
Hag moth, Phobetron pithecium,
‘o1, 238, 239, 273-274; '04, 211;
’05, 257
Hair worm, ’01, 237
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Halictus arcuatus (Evylaeus), ’os,
210, 213, 214, 215, 218, 221, 222
coriaceum (Lasioglossum), ’os,
219
fasciatus, ’os, 210, 212, 214, 215,
218, 219, 220, 221, 223
lerouxii, ‘05, 210, 213, 214, 215,
214, 210,6221
obscurus (Chloralictus), ’os, 216,
217, 210, 222 !
pectinatus (Evylaeus), ‘05, 210
pilosus (Chloralictus), ’os, 210,
213, 214, 216, 217, 219, 221, 222
sparsus (Chloralictus), ‘o35, 210,
212, 213, 214, 216, 217, 218,210,
220, 221, 222, 223
tegularis (Chloralictus), o5, 219
truncatus (Evylaeus), ‘o5, 210,
212,1213, 214, 25502171218} 20T,
222
versatus (Chloralictus), ‘o5, 216,
217, 219, 220, 223
zephyrus (Chloralictus), ’os, 210,
212, 213, 214,216, 217, 218, 210,
221, 202
sp., '18, 340 }
Halisidota caryae, ‘o1, 239; '06, 298;
‘07, 332; 08, 843; 17, 325-326,
35805
maculata, ’17, 325, 326
tessellaris, ’03, 222; ’08, 843; ’17,
325-326, 358
Haltica chalybea (Altica), o7, 337;
2511 227
ignita (Altica), oz, 112; ’22, 360;
24, 338
ulmi, ’18, 348; ’'22, 277, 360; 24,
338
Haltichella perpulchra (Hockeria),
14, 168
Haltictgls citri (uhleri), ‘o4, 211, 217-
21
Ham beetle, red-legged, Necrobia
rufipes, 17, 330, 344
Hamamelistes spinosus, ’03, 220
Harlequin cabbage bug, Murgantia
histrionica, ’14, 193
Harmonia similis, ’14, 187
Harpalus caliginosus, 04, 209
pennsylvanicus, 02, 110
Harg)iphorus maculatus (Empria),
03, 218; ’03, 258
Harpipteryx, xylostella, ’20, 214-215
sp., '18, 342 A
Harrisina americana, A7 30T
Harvest fly. See Cicada
Hedera helix., o5 202y 13, 103

Heliophila albilinea (Leucania),
14, 162
pseudargyria, ‘05, 257
unipuncta (Cirphis), ’12, 285; ’14,
157-173; ’17, 359, 360; ’19, 185-
186; ’25, 227
Heliothis obsoleta (armiger),
(Chloridea), 06, 277; ’08, 847;
"09, 368; ’18, 317, 318; ’I9, 188-
189; '20, 1906,(211;  ’21, '165-170;
‘22, 276, 343-344; ’23, 232; '24,
233; ‘25224
rhexiae (Chloridea), ’06, 277; ‘09,
68

3
Heliothrips femoralis (cestri), ’03,

2
Hellebore, ‘02, 172, 174;103, 272,
276
Hellgramite, Corydalis cornutus,
’0s, 256
Helophilus hamatus, ’os, 217
Hemaris diffinis, 06, 200
thysbe, ’06, 299
Hemerobia sp., ’19, 158
Hemerocampa antiqua (Notolo-
phus), 06, 235, 208; ’14, 126;
'24, 245; ’25, 246
definita, 13, 253-254
leucostigma, ‘05, 230-234, 257; 06,
235.1298: P12l 2165 116, | TO5-TTL}
’17, 326, 357. See Notolophus
leucostigma
Hemerophila pariana, 20, 190-193;
’21, 120, 186-188; ’22, 273, 274;
123, 23051 ‘24,2305 25] 220
Hemichionaspis aspidistrae, ’10,
710
Hemiptera of Connecticut,’16, 71
Hemiscopsis cinerea, ’10, 665, 668,
696-698
Hemispherical  scale, Saissetia
hemisphaerica, ‘04, 206, 207;
'05, 239; ’06, 297; ’14, 125
Hemiteles laticinctus, '14, 168
Utilist e T s i ioR e
Hemlock leaf scale, Aspidiotus abi-
etis, ’05, 241
webworm, Gelechia abietisella,
22, 374
Hessian fly, ’03, 274
Heterocampa guttivitta, ‘08, 848;
18, 343-344
Heterocordylus malinus, ‘14, 197-
198; ’17, 259
Heteropelma datanae, ’17, 320
Heterostomus pulicarius, ’24, 339
Hibiscus, ‘o01,:271;/1115, 04
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Hickory bark beetle, Scolytus
quadrispinosus, ‘o1, 267-270;
‘02, 169;'03, 213, 278; '11,/341;
'13, 237-239, 250; ’14, 186, 180,
198; ‘15, 182

borer, Cyllene pictus, ’o4, 206,
207; 00, 209

gall aphid, Phylloxera caryae-
caulis, ‘03, 218-219; ‘o4, 208;
'00, 297 "14,180;) 16, 1AB: 28,
228

trees dying, 13, 237-239
tussock moth, Halisidota caryae,
’06, 208; ‘07, 332; '08, 842-843;
’17, 325-326, 358
Hicoria ‘alba, '12, /247
lanciniosa, ’12, 253
minima, '12, 247
ovatas 112, en 7253
pecan, ’12, 254
porcina (Carya), ‘12, 257
Hilara leucoptera, ’o5, 214
Hippodamia convergens, ‘17, 298,
209; ‘21, 169, 174
glacialis, 17, 208
parenthesis, ’17, 208
-13-punctata, ’17, 208 y
Homalomyia scalaris, ’05, 211, 217
Hop hornbeam gall, 12, 201
Hop merchant butterfly, Polygonia
comma, ‘24, 337
Hormorus undulatus, ‘05, 259
Horn worm, ‘06, 264, 269-271; ’22,
370
Hornet, European giant, Vespa
crabro, ’or, 239, 276; ’‘os, 258;
’06, 300; ’16, 144; 20, 214
Horse bot, Gastrophilus equi, ’20,

213
fly, black, Tabanus atratus, 'o5,
. 257 :
Hose, spray, 04, 250
House centipede, 03, 222; ’23, 236
cricket, European, Gryllus do-
mesticus, '18, 313-316, 341; ’2I,
188: 7’23 236, AT
fly, common, Musca domestica,
’06, 221
European, Muscina pascuorum,
'22, 373
Huckleberries attacked by apple
maggot, ’05, 260
Hyalomyodes triangulifera, ‘o5, 212
Hydrocyanic acid gas, ‘o1, 249; '02,
127, 161; 03, 278; ’'06, 229, 201;
’07, 280; ‘09, 365-366; '15, 136-

137
Hydrophilus obtusatus, ’o4, 262
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Hyetodesia lucorum, ’0s5, 215
antiqua. See Pegomyia ceparum
Hylemyia antiqua. See Pegomyia
ceparum
brassicae (Pegomyia), 08, 832-
837; ’13, 232-233; ’14, 142-157;
'I5, 114-118; ’22, 332-333; ’24,
233, 314-318; ’25, 225
ceparum, ‘24, 314, 315, 316, 317.
See Pegomyia ceparum
cilicrura, ‘21, 121, 161-163;
232; ‘24, 315; 25, 325
cinerella, ’24, 315
trichodactyla, ’24, 315
Hylobius pales, ‘06, 200; ’24, 340
Hylotrupes ligneus, ’02, 108, 176-177
Hymenoptera of Connecticut, ’15, 88;
’16, 71
Hyperaspis signata, ‘05, 230
binotata, ’21, 177, 180
Hyphantria budea, ’17, 322
cunea ’01, 239, 270-271; ‘04, 210,
211; ’05, 257; 06, 200; 17, 310-
324, 358; '22,.277; '23,230; ‘24,
235; ‘25, 228
punctatissima, ’I7, 319, 322
textor, ’17, 319, 320
5P, 13, 223
Hypoderma bovis, ’20, 213
lineata, ’20, 213
Hypostena variabilis, 18, 303

)

23,

Icerya purchasi, 22, 371
Ichneumon flies, 02, 144; ’03, 274;
’13, 228; ’14, 168; ’16, 109

seminiger, '05, 211
subcyaneus, ’05, 211
utilis, 08, 786 .
Ichthyura inclusa (Melalopha), ‘11,
310-311

Illinoia pisi, 23, 233; ’24, 234, 319;

’25, 226, 227, 295-298. See Ma-
crosiphum pisi Y
Imperial moth, Basilona imperialis,
106, 2004 11, 341 !
parasite, Latreillimyia bifasciata,
’11, 341

Imported currant worm. See cur-

rant worm
pine sawfly. See pine sawfly

Indian meal moth, Plodia inter-
punctella, ’05, 252-254; '17, 335"
336, 344 ’

Insect notes, ‘o1, 273-278; ’02, 174~
178; ‘03, 276-278; 04, 212-210;
‘o5, 259-262; ’06, 301-306; "O7
334-338; 08, 842-848; ’09, 367-
374; '10, 706-712; 1II, 339-346;
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‘12, 291-206; ’13, 250-256; ’I4,
187-198; 15, 183-192; ’16, 137-
146; ‘17, 350-367; '18, 342-350;
19, 198-206; ’20, 210-215; ’2I,
194-202; ‘22, 369-378; ’23, 310-
314; ’24, 336-342; '25, 321-327
Insecticides, ’05, 194, 205; ’10, 6g0-
692
Insects in collection, ‘o4, 201
pollinating fruit blossoms, ’os,
104, 207-224
Inspection, apiary, ’o9, 331-334; ’I0,
669-671; ’11, 275-277; ’12, 223-
224; 13, 195-198; 14, 126-120;
15, 95-99; ‘16, 78-83; ’17, 235,
242-246; ’18, 262-271; ’19, 128-
134; '20, 145-150; ’21, 127-131;
‘22, 284-290; ’23, 247-253; ’24,
246-254; 25, 246-253
bulbs, imported, ’19, 126-128
nursery, ‘oI, 230, 232, 242; ‘02,
104; '03, 205-210; ’04, 202-205;
’05, 192-193;. '06, 223-226; ‘07,
268-269; 08, 770-771; ’00, 326-
;328; ’10, 665-667; ’11, 269-271;
12, 217-220; 13, 186-190; ’I4,
118-122; '15, 86, 88-91; 16, 72-
755 17, 236-239; °’18, 255-250;
’19, 118-122; ’20, 140-143; ’2I,
122-125; ‘22, 279-282; ’23, 239-
245; ‘24, 238-244; 25, 232-244
nursery stock, imported, 09, 328-
331; ’10, 667-669; ’II, 271-275;
'12, 220-223; ’I3, 1QI-105; ’I4,
122-126; ’15, 86, 91-94; ’16, 75-
78; ’17, 240-242; ’18, 250-262;
’19, 122-128; ’20, 143-144; 21,
125-127; ’'22, 282-284; ’23, 245-
247; 24, 244-245; 25, 244-246
Interrogation point butterfly, Poly-
gonia interrogationis, ’14, 187
Io moth, Automeris io, *04, 211; ’06,
209
IPgcalligraphus, 21, 196
pini, ’25, 229 :
Ir1dogqyrmex humilis, ’10, 699; 22,
364
Iris borer, Macronoctua onusta, ’06,
306; ’15, 189; ’18, 331-333
versicolor, 18, 332

weevil, Mononychus vulpeculus,,

21, 194; 22, 278
Ironwood, ‘12, 291
Isabella tiger moth, Isia isabélla,
"06, 208 3
Isaria farinosa, 15, I3T; 17, 250
schnaspis longirostris, '05, 245
schnoptera pennsylvanica, ’05, 255

?

| Ischnura posita, ’21, 174

Isia isabella, ’06, 298
Isotoma fimetaria (Folsomia), ’Io0,
s
Ithycerus noveboracensis, 08, 845-
846
Itycorsia zappei, *20, ’139, 179-182
sp.; '17, 3603 ‘19, 117

Janus abbreviatus, ‘17, 350; ’z5,
322
integer (flaviventris), ‘20, 201-
204; ‘24, 232
Japanese barberry, 13, 253
beetle (Asiatic beetle, Anomala
orientalis), ’22, 345-346;  ’23,
291-203; 24, 204-299; '25, 30Q-
312.
iris infested by maggots, Ela-
_ chiptera longula, ’o4, 214
juniper rust, ‘13, 188
weevil, Pseudocneorrhinus seto-
sus, 23, 313-314
yew, '13, 230
Juglans australis, ‘12, 253
californica, ’12, 253
cinerea, ’12, 243, 247
cordiformis, ’12, 243, 244, 247,
253, 254
mandshurica, 12, 247, 253
nigra, ‘12, 244, 247, 253
regia, '12, 243, 244, 247, 253, 254
rupestris, ’12, 253
sieboldiana, ’12, 243, 244, 247, 253
Julus hortensis, ‘07, 337; ‘12, 295
Juncus gerardi, ‘o4, 228; ‘12, 265;
L e
June beetles, ’035, 258; ’13, 229, 230;
‘25, 207
defoliating poplars, ’10, 709
Juniper rust, ’r1, 274; 13, 188, 104
scale, Diaspis carueli, 20, 212
webworm, ‘12, 295; ’15, 137-130;
‘22, 278’24, 236: 128 230
Juniperus communis, ’Is, 137
_ var. hibernica, 13, 194

., Dfttzeriana, 20, 212 -

. virginiana, ’20, 212

Kaliofenusa ulmi, ’20, 212-213
Katydid, ’03, 274; ‘06, 207; ’'14, 18
Texas, ‘06, 274 1 i
Kermes andrei, ‘03, 235
galliformis, ‘03, 235
sassceri, '16, 143
sp., '16, 143; 24, 230

LR e e
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Kerosene, ‘02, 114, 115, 122, 161-162
emulsion, ‘o1, 258; ’03, 232, 252,
257; 04, 219; ‘00, 352
Klinophilos lectularia (Cimex), ’06,
291; ‘09, 365

Lace bug, elm, Corythucha ulmi,
’25, 321
rhododendron, Leptobyrsa rho-
dodendri (explanata), ‘1o
708-709; ’21, 200-201

\
i
|
\
|
i
|

Lacewing, Chrysopa oculata, _163,

299
Lachnosterna, ’16, 141-142. See
Grubs, white
crenulata, ’12, 289; ’15, 181

fraterna, ‘05, 258; ‘12, 289; ’13, |

2300/ T8 T&T 4
fusca, ’09, 373; ’12, 280; ’13, 230;
’15, 181
chirticula, *12, 289; ’15,.181
noyva,iire 2R0 rc 787
tristis, 13, 229
Lachnus abietis, ‘02, 110. See
Chermes abietis
platanicola, ’06, 297
strobi, ‘03, 222
Sp. '13, 103
Lackey moth, European, Mala-
cosoma mneustria, ’17, 241, 242,
362; ’19, 124, 125
Lady beetle, ‘04, 200; ’06, 300; ’17,
208, 299; 20, 183; ’22, 371
Chinese, ’03, 214
convergent, Hyppodamia con-
vergens, ‘17, 208
fifteen-spotted, = Anatis 15-
punctata, ‘05, 230; ’10, 663,
705; 19, 158
five-spotted, Coccinella trans-
versoguttata or V-notata, ’16,
103
glacial, Hippodamia glacialis,
(17,208 L
nine-spotted, Coccinella no-
vemnotata, '16, 103; ’17, 208,

209

parenthesis, Hippodamia par-
enthesis, ’17, 208

red, Cycloneda munda (Coc-
cinella sanguinea), ’17, 208

spotted, Ceratomegilla (Me-
gilla) fuscilabris (maculata),
‘04, 206; ‘06, 300; ’17, 208;
‘19, 158; ’21, 160, 174

squash, Epilachna borealis, ’o1,
238: 1 '03,. 217¢) 708, 8ok 8104
811

265; ‘o4, 200; ‘05, 256; 17,208, |

L
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thirteen spotted, Hippodamia
xiii-punctata, ’17, 208

twice-stabbed, Chilocorus bi-
vulnerus, ‘o1, 236; ’02, 111,
127-128; ’03, 220; 05, 258, ’06,
300; ‘09, 351; ’I9, 158; ‘21,
180 :

two-spotted, Adalia bipunctata,
‘02, 107, 109; ‘03, 262, 265;
‘o5, 20T, 2131 218 216, 218,
258; ‘06, 300; ’17, 208; ’I0,
158
Laemophlaeus pusillus, 17, 335
Laetilia coccidivora, 21, 180
Lagoa crispata, oz, 112, 177
Laphygma frugiperda, 12, 215, 284-
287; 14, 162
Larch beetle, Eastern, 15, 128
case bearer, Coleophora laricella,
'10, 200-201; ’23, 234, 288-201;
'24, 235; ’25, 227
leaf aphid, Chermes strobilobius,
'23, 235; '24, 235
leaf miner. See Larch case
bearer
sawfly, Lygaeonematus (Nema-
tus) erichsoni, ’15, 125-134, 182
Larder beetle, Dermestes lardarius,
’17, 339, 334
Larix americana, ’13, 127
europaea, ’15, 127
leptolepis, ’15, 127
sibirica, ’15, 127
Lasioderma  serricorne (testa-
ceum), ‘05, 258; ‘06, 278-279;
’17, 339; ’10, 205-206
Lasioptera vitis, ‘04, 208, 209, 210;
'05, 257; ’06, 200; ’16, 146; 23,
232
vitis-pomum, ’16, 146. Now Schi-
zomyia pomum
Laspeyresia molesta, ’17, 315-310,
359; '18, 252, 254, 255, 256, 208-
306; ‘19, 119, 108; ’21, 120; ‘22,
275; 23, 230, 232, 284-287; ’24,
230, 286, 299-303; ’25, 219, 280-
286

Lathrobium brunnipes, 19, 125
Latreillimyia bifasciata, ’11, 341
Lathromeris cicadae, ’11, 303
Laurus nobilis, ’13, 194
Law, apiary inspection, ‘09, 332;
'13, 105
registration, ’19, 128; ’23, 253;
’24, 253 .
European corn borer, ’19, 172
gipsy and brown-tail moth, ‘o7,
307-311; ’I5, T0I-III

INDEX TO REPORTS OF

insect pest, ’o1, 229; ‘0z, 100; ‘03,
200 :
mosquito elimination, ‘15, 141;

§17.1845 110, 104 21723, 13035112,
335
nursery registration and inspec-
tion, ’25; 232
Lead arsenate. See Arsenate of
lead
Leaf bug, four-lined. See Four-
lined leaf bug
folder, apple. See Apple leaf
folder
on privet, Archips rosana, ’13,
185, 223-226; ’15, 185
hopper, currant. See Currant
leaf hopper
grapevine, Typhlocyba comes,
‘04, 216-217
on apple. See Apple leaf-hop-
per
on Japanese barberry, Gypona
flavilineata
midge, boxwood. See Box leaf-
miner ;
roller ’20, 214
cherry. See Cherry leaf roller
oak. See Oak leaf roller
strawberry. See Strawberry
leaf roller
on honeysuckle, Harpipteryx
xylostella, ’20, 214-215
on privet, Archips rosana, ’13,
185, 223-226; ’15, 185
on spiraea, Olethreutes hemi-
desma, ’17, 350, 364
on Virginia creeper, Desmia
funeralis, ’17, 360
red-banded, Eulia velutinana,
120,170, 2123 '21,/120; 125,220,
298-301
tyer, Tortrix albicomana, ’1s,
189; ’18, 343 g
greenhouse, Phlyctaenia fer-
rugalis, ‘09, 369-370; 16,
141
Leather beetle, Dermestes vul-
pinus, ’06, 279
jacket, ’25, 325
Lebia grandis, 08, 844
Lecanium corni (Eulecanium ar-
meniacum, canadense, cerasi-
fex, kingii), ’03, 212, 218, 219,
220, 223; ’04, 208; ‘05, 237-238;
i00,.207y)°13,: 188
hemisphaericum, ’o1, 236; ‘02, 110
juglandis, ’o2, 111
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nigrofasciatum, ‘oz, 238, 255; ’06,
297; ’21, 183-185
tulipiferae, Toumeyella lirioden-
dri, ‘o1, 238, 277; ‘oz, 108, 111,
112, 113; ‘03, 216, 218; ‘o4, 207,
210; ‘03, 239, 255; '06, 207; ’12,
217, 294-295; ’13, 188; ’14, 187;
‘21, 176-178; ‘25, 227 ¢
Sp., I2, 295
Lema trilineata, o8, 844; ’18, 342-
343
Leopard moth, Zeuzera pyrina, 08,
847; ’00, 356-359; ’10, 664;
’11, 266, 317-338; '12, 216; ’13,
188; ’19, 199; ‘24, 235
great, Ecpantheria deflorata,

05, 257 :
Lepidosaphes beckii (Mytilaspis
citricola), o3, 244
newsteadi, ’15, 140
var. tokionis, ’15, 140
ulmi (Mytilaspis pomorum), ‘o1,
236, 237, 238, 239; 0z, 108, 100,
110,/ 151,703, 216,(217,1218, 205,
223, 225-232; ’04, 207, 200, 210,
211; 05, 245, 256; '06, 208; ’12,
2175113, 188, 1942\ "14, 1255 15,
9351718, 255 Manlitay s a3, o34,
240; ’25, 223
Leptinotarsa decemlineata (Dory-
phora), 03, 212, 275; ‘o4, 212;
’08, 768; ’11, 311-313; 13, 250;
114,186, 1903 .18, 341; ’22, 276:
‘25, 224
Leptobyrsa rhododendri (expla-
nata), ’10, 708-709; ’2I, 200-201
Leptocryptus lacustris, ’25, 246
Lespedeza, ’18, 328
Lesser apple worm, Enarmonia
prunivora, 20, 176, 212; ’2I,
120
prionus, Orthosoma brunneum,
’01,.238: Y02, T1T; 03} 221; ‘04,
209; ‘05, 258
Lethocerus americanus, 23, 310
Leucania unipuncta, 14, 162
Leucaspis japonica, ’15, 139-140
Leucophaea surinamensis (Pyc-
noscelus), 17, 234, 302-313; 18,
253, 311-313; ’'24, 236, 337
Leucopis nigricornis, ‘09, 331; ’21,
180
Leucotermes flavipes (Termes,
Reticulitermes), ‘09, 373-374;
’14, 196-197; ’I5, 187; ’16, 143-
144; 21, 200; 22, 365-366; '23,
2375 ‘25,230
Ligustrum ibota, ’13, 240
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Lilac borer, Podosesia syringae,
‘05, 260
Lily of the valley attacked by bee-

tle, Hormorus undulatus, ’03,

259
Lily mite, Bermuda, Rhizoglyphus
hyacinthi, ’15, 190; ‘19, 127

Limax campestris, ‘06, 277
maximus, '18, 334-336
ILime and potassium sulphide, ‘03,
240, 243, 246, 248, 250, 256
Lime-sulphur, ’02, 114, 120, 122, 124,
126; '03, 237, 238, 242, 244, 246,
248, 249, 250, 251, 252, 256, 257;
’08, 840-841
Lime-tree winter moth, Erannis
tiliaria, 15, 184; 124, 231, 235,
311-314
Limneria dubitata, ‘12, 287
pallipes (Campoplex), ’17, 323
valida, ’16, 110
TLimonium griseus, ‘06, 268, 300
Limonius agonus, 25, 312-314
Iimothrips allii, Thrips tabaci, '03,
213, 266-268; ’06, 277, 297; 13,
233-235; '24, 234, 320; 25, 220
Lina interrupta (lapponica), ’I0,
" noy; 18, 256
scripta, 10, 707; ’18, 256
Linden borer, Saperda vestita, '13,
256; ’15, 186
moth, snow-white, Ennomos sub-
signarius, ‘08, 842
Lined corn borer, Hadena semi-
cana, '19, 187-188
red bug. See Apple red bug,
false i
Listronotus latiusculus, ’13, 252

Lithocolletis hamadryadella, ‘o5,
256; ’10, 203
Litomastix truncatella (Copido-

soma), 11, 323
Locust borer, Cyllene robiniae, '03,
222511, 345-346

Carolina, Dissosteira carolina,
‘06, 273 : :
gall, honey, Cecidomyia gle-

ditchiae, ‘04, 212
Lonchaea rufitarsis, ’o3, 218
Lonchoptera lutea, ’05, 211, 223
riparia, '05, 211, 223
“London purple, '03, 275
Long-horned beetle, ‘03, 221; ’16,
I39
Long sting, black, Thalessa atrata,
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Lophyrus abbotti, Neodiprion pine-
tum, 24, 337; ’25, 229
pini, ’15, 120
similis, Diprion simile, ’15, 87,
89, 118-125, 182; ’16, 67, 69, 71;
17, 234, 235, 273-290; 23, 234;
y257 229
Lopidea confluens, '0s, 256
Louse, long-nosed ox, Haematopi-
nus vituli, ’o5, 255
sucking dog. See Dog louse,
sucking
Lucanus dama, '06, 300
Lucilia caesar, ’05, 212, 213, 217, 223
Lucius americanus, ’04, 308
Luminous insect, Phengodes lati-
collis, '03, 268-271
Luna moth, ‘o2, 112; 03, 218
Lycopersicum esculentum, 18, 320
Lycosa scutellata, ‘02, 112
Lyctus unipunctatus (striatus), o6,
234, 300
Lyda sp., ’06, 305
Lygaeonematus erichsoni
matus), 15, 125-134
Lygidea mendax, ’14, 197-198; ’I5,
185; ’16, 138; ’17, 259, 356; ’20
172, 177-179; 21, 120;’22, 275;
23, 231; '24, 231
Lygocerus niger, 25, 208
sp., '17, 299 i
Lygus pratensis, *04, 209, 210, 218-
219; ‘05, 211, 213, 250; '00, 2768
’13, 250; ’16, 140-141; ’23, 231;
P25 s 206
Lysiphlebus
<l
myzi, 09, 351
testaceipes, '16, 103
sp., 15, 191

(Ne- _

-

cucurbitaphidis, ‘09,

Macrocentrus ancylivora, '25, 281
sp., ‘18, 303; ’22, 349 :
Macrodactylus subspinosus, ‘05,
258, 259; ’06, 300; 12, 216; '16, =
111-115; '18, 342; ‘22, 276, 3743
375; '23, 231 ;
Macronoctua onusta, 06, 306; ‘IS5
189; ’18,331-333
Macrophya simillima, ’25, 323-324
Macrosargus cuprarius, 'I4, 191 i
Macrosiphum pisi (Nectarophota;
Tllinoia), o1, 238, 276; '03, 2125
’13, 235-237; 10, 200; ’'22, 2705
'23, 233; '24, 234, 319; '25, 2
227, 2095-298

i\
\‘

’03, 219; ‘o4, 208; 06, 300
lunate, Thalessa lunator, ‘06, 300

solanifolii, *12, 204; ’I5, IO1; 16,
104; ’17, 290-302, 357; '18, 253
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294-297; 19, 100; 20, 182-183;
21, 122; ’22, 276; ’23, 233; '24,
234, 243; ’25, 226
Macrosporium, ’17, 241
Magdalis olyra, ’13, 238; ’14, 108
Malacosoma americana (Clisio-
’campa), ‘oL, 238 lo2 120-148%
03, 217, 221, 274; ‘04, 200; ’06,
208; 'IT, 342-343; ’13, 226-220;
17, 252, 357, 363; '18, 344; ‘22,
275; ’23,-23T; '24, 230, 235; 25,
220
disstria (Clisiocampa), ‘o2,
L3433 13,02
neustria, ‘17, 241, 242, 362; ’Ig,
124, 125
Malaria, ‘o4, 254-257
Mamestra dissimilis, 13, 194
picta, 'o4, 208; ‘o3, 257; ’I9, 191
subjuncta, ’19, 190
Manetti rose, ’15, 93, 94, 185
Mantis, praying, Stagmomantis
cgrolina,‘ (0BN822: V17 303
Chinese, Paratenodera sinen-
sis, '03, 213-214
European, Mantis
‘03, 214
religiosa, ’03, 214
Maple aphid, Chaitophorus sp., 03,

110;

religiosa,

220
bladder gall, ’25, 229
borer, ' Plagionotus (Glycobius)
speciosus, ‘01, 278; ‘o2, III;

‘03, 221; ‘07, 336-337; ’IO, 650,
664; ’22, 277, 351-355
leaf scale, woolly, Phenacoccus
acericola, ‘04, 210; ‘03, 226-230,
236, 255; 06, 221, 207; ’10, 664;
1, 268, 3a5% Araliovy . Yopliouy.
23, 234; ’25, 228
leaf’spot gall, Sciara ocellaris,
04, 207
stem borer, Priophorus aceri-
caulis, ‘06, 221, 295-296; ‘07,

208; ’10, 708; ’11, 266, 305-307

scale, cottony, Pulvinaria vitis
Imnumerabilis), ‘05, 237, 255;

06, 297; ’13, 188, 252; 21,
. 179-181; ‘25, 227
sesian, Synanthedon acerni

(Sesia), ’22, 355-357

arguerite fly, Phytomyza chrys-

" anthemi, ’r1, 342; ’13, 188
armara elotella (Gracilaria), T
364; ’22, 275
Maswera myoidea, '19, 182
assospora cicadina, ’11, 304

£l
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Meal moths, ‘17, 335
In’dian, Plodia interpunctella,
05, 252-254, 250; ’17, 335-336,

344 J
snout, Pyralis farinalis, ’17,
337, 344

worm, common, Tenebrio moli-
tor, ’17, 331-332, 343
darker, Tenebrio obscurus, ’17,

332
Mealy bug, ’oz, 108, 111; ‘03, 236;
‘15, 136-137; ‘24, 338

long-spmed, Pseudococcus lon-
gispinus, ’05, 236
flatas, Ormenis pruinosa and
septentrionalis, ‘21, 189-190
Mediterranean flour moth, Ephes-
tia kuehniella, ’17, 337, 344; ’25,
230
Meibomia sp., 18, 328; ’19, 167
Megilla fuscilabris (maculata), 03,
217; 04, 206; ‘06, 300; ’17, 208;
G, 158
Megorismus fletcheri, ’09, 351; ’23,
208 ;
| Melalopha inclusa (Ichthyura), ‘o3,
257; 0410, 7105 11,/310-311
Melanactes piceus, ‘03, 268
Melanoplus femur-rubrum, ’06, 274;
‘23, 233; ’25, 322
Melanostoma mellinum, ‘o3, 212
Melanotus communis, 06, 300
cribulosus, 06, 268
sp., /25, 313
Melanoxantherium sp., '23, 235
Melittia satyriniformis, ‘08, 8os,
806-807; ’16, 116-118; ’23, 233;
‘25, 224
Meloe angusticollis, ‘o4, 211
Melon aphid, Aphis gossypii, ‘o3,
255; ‘08, 803, 813-814
Mermis albicans, o1, 237
Merodon equestris, ’19, 127
Mesochorus vitreus, '14, 168
Mesogramma marginata, ’05, 219
Mesoleius tenthredinis, ’15, 130

, Mésostenus, ’18, 303 -
Metachaeta helymus, ‘o5, 218
Meteorus communis, 16, 109; ’17.
328
hyphantriae, '16, 109; ’17, 323
versicolar, ‘I8, T13;/°17, 2515 ‘20,
163; ‘22, 317
Mgzxican jumping seeds, ’03, 276
Mfcrobracon nanus, ’19, 151
Mgcrocentrum retinervis, ’o2, 108
Microcryptus labralis, ’rs, 13T
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Microgaster militaris. See Apan-
teles militaris
sp., 08, 786; ’'15, 130
Microplitis nigripennis, ’21, 169
sp., ’14, 168
Microrhopala vittata, 08, 844
Midge, gooseberry gall, Rhopalo-
myia grossulariae, '13, 254-255
pear, Contarinia pyrivora, I3,
239-240
rose, Dasyneura rhodophaga, ’22,

372
violet gall, Phytophaga violicola,"
’21, 152-156
wheat, Contarinia tritici, ’17,
357, 366-367 /
Milkweed butterfly, Anosia plexip-
pus, ’o4, 211; '06, 209; ’23, 310
Mineola indiginella, ’11, 342
Miner, asparagus, Agromyza sim-
plex, ‘06, 303-305
bark, Marmara elotella (Graci-
laria), ’17, 363-364
chrysanthemum leaf, Phytomyza
chrysanthemi, 11, 342; 15, 188
peach leaf, ‘17, 237
sour gum leaf, Antispila nyssae-
foliella, ’22, 278, 369
Miris affinis, ‘o5, 218
Mites, ‘08, 770; ’17, 339, 344; ’I0,
I

on ash, Tetranychus bimaculatus,
’12, 2063 '20, 184
Bermuda lily, Rhizoglyphus hya-
cinthi, '15, 1903 ’I0, 127
on California privet (Phyllo-
coptes), 14, 192-193
on chestnut leaves, Tetranychus
bicolor, ’06, 234, 300; 305-306;
‘08, 770
on chrysanthemum, Tarsonemus
pallidus, ’12, 296; ’14, 176-179;
‘21, 1065 ('23,i237
on snapdragon, Tarsonemus pal-
lidus, ’14, 176-179
Mocha-stone = moth, Melalopha
(Ichthyura) inclusa, ’1o, 710;
’I1, 310-3II
Mockernut, 12, 247
Mole cricket, ‘01, 239
Northern, Gryllotalpa bore-
alis, ’03, 223; ‘06, 297
Mompha eloisella, ’19, 199
Monarch butterfly, Anosia plexip-
pus, ’04, 211; '06, 200; 23, 310
Monarthropalpus buxi (flavus), '13,
188; ’18, 261; ’21, 121, 197-198;
’23, 237, 3123 25, 230 ‘

BULLETIN 281

Monoctenus juniperinus, '24, 336

Monodontomerus aereus, 'I5, II3;

‘20, 163; 22, 315
dentipes, ’17, 283, 284, 287

Monohammus titillator, '17, 360

Monomorium pharaonis, ‘17, 234,
235, 300, 314-315; '22, 364

Mononychus vulpeculus, ’21, 194;
22, 278 ?

Monophadnoides rubi, ‘08, 846; 18,
329-331

Monophadnus, ’18, 345

Morellia micans, ‘05, 219

Morgan’s scale, Chrysomphalus
dictyospermi, ‘05, 244

Mosaic, raspberry, 24, 243; ’25,
237, 242

Mosquito, banded salt marsh, Cu-
lex sollicitans, ’o4, 267, 268;
‘03, 225, 226; ’12, 2509, 201, 260;
'13, 244; ’23, 298

brown salt marsh, Culex can-

tator, ’o4, 268; ’12, 259, 260,
269, 278; ’23, 299

malarial, ’o4, 263; ‘12, 261, 260; .

’13, 244, 249
rain barrel, Culex pipiens, ’04,
266-268; 12, 217, 267, 260, 282;
'13, 186, 245, 248; 14, 183; '15,
143; 19, 195; ‘22, 326, 327; '23,
206
control. See
work
Moth traps, ’o1, 278
Mourning cloak’ butterfly, Aglais
(Euvanessa, Vanessa) antiopa,
‘03, 210; ‘05, 257; ‘00, 233, 260-
263, 200; ‘o7, 267; 08, 768; ’IT,
268; ’12, 216 : ]
Murgantia histrionica, ’14, 193
Muscina pascuorum, ‘22, 373-374;
’24, 236
stabulans, '14, 167
Mycetaea hirta, ’19, 125
Myriapod, 03, 218; ‘07, 337
Mytilaspis citricola. See Lepido-
saphes beckii

Anti-mosquito

pomorum. See Lepidosaphes
ulmi ‘
Myxococcidium stegomyiae, 04,
260

Myzus cerasi, ‘02, 111; '03, 220
persicae, ’15, 101; '16, 99, 104; T
203; ’25, 222, 327
ribis, ’o1, 237; ’02, 110; '03, 220;
‘04, 209; 24, 232
rosarum, ‘05, 255
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Nantucket pine moth, 14, 104
Necrobia rufipes, ’17, 339
Necrophorus americana, ’03, 258
Necgarophora cucurbitae, ‘08, 8os,
. .14 .
pisi, Illinoia (Macrosiphum) pisi,
oL, 238, 276; ‘03, 212; 13,235
237; '19, 200; '22, 276; 23, 233;
248, 234, 319; ’'25, 226, 227, 295-
29 ‘

rosae, ‘04, 208 }
rudbeckiae, '03, 220; ‘04, 200; ‘05,
255
solanifolii. =~ See Macrosiphum
solanifolii
tabaci, ’06, 275
Nematus ventricosus. See Ptero-
nidea ribesi
sp., ‘02, 177
Nemopoda cylindrica, ’o5, 212, 213,
219
minuta, ’05, 214
Nemoraea leucaniae. See Winthe-
mia quadripustulata
Neoclytus acuminatus, ’25, 321
Neodiprion pinetum, 24, 337; ’25,
229
simile (Diprion), 15, 87, 89, 118-
125, 182; ’16, 67, 69, 71; ’17, 234,
235, 273-290; 23, 234; ’25, 229
Neoprociphilus aceris, ’25, 228
Nephrgtoma ferruginea, ’25, 325-
32
New York plum scale, ’03, 223;
238. See Lecanium corni
weevil, Ithycerus novebora-
d censis, '08, 845-846
Nine-spotted lady beetle, Cocci-
nella novemnotata, ’16, 103;
‘17, 298, 299
Noctua clandestina, %02, 110; 'I4,
164; 25, 324
c-nigrum, ’22, 373
fennica, ’25, 324
lubricans, ‘o2, 111
Noctuid larvae on apple, 25, 324
Nodon6ota puncticollis, ‘08, 845; '23,
23
Nomada imbricata, ’05, 210
Nothrus ovivorus, ’08, 786
Notolophus antiqua. See Hemero-
campa antiqua
Ieucos_tlgma, Hemerocampa sleu-
costigma, ‘01, 239; ‘02, 100, 110,
165; ’05, 230-234, 257; 06, 235,
208; ’12, 216; ’16, 105-111; ’17,
326, 357

)

05,

Novius cardinalis, ’22, 37T

Nur}sery firms receiving certificates,
OI, 232; ‘02, 104; '03, 205; ‘04,
203; 05, 102-103; ’00, 224-225;
‘07, 269; 08, 771; ’09, 327-328;

‘ 10, 666-667; 11, 270-271; ’12,

218-2{9; ’13, 180-100; ’14, 120-
122; °15, 90-01; ’16, 73-75; 17,
237-239; 18, 257-259; ’19, 120-
122; °20, 141-143; ’21, 123-125;
22, 280-282: ‘23, 243-245. ‘24,

. 240-242; 25, 238-242

inspection. See Inspection nurs-

ery

Oak, gall scale, Kermes galliformis,
05, 235
leaf-miner, Lithocolletis hama-
dryadella, 05, 256; ‘19, 203
leef -roller, Tortrix quercifoliana,
23, 234; 24, 235, 336
pruner, Elaphidion villosum, ’14,
194
scale, Asterolecanium variolo-
sum, ‘03, 218; 05, 235; 13, 187;
25, 228
trees dying, ’13, 250-251
worm, orange-striped, Anisota
senatoria, '02,(\112, 1755 03,

221; ‘05, 257; ‘06, 209
spiny, Anisota stigma, ’02, 175-

17
Oberea bimaculata, ’22, 276
tripunctata, 17, 361
myops, ‘17, 361
Odontomyia pubescens, ‘05, 214
Odynerus campestris (Ancistro-
cerus), ‘os, 219
pennsylvanicus, ’05, 220
Ecanthus fasciatus, ‘06, 274
‘niveus, ‘01,1237, 277+ 02,100
quadripunctatus, ’06, 274
CEdemasi.a concinna. See Schizura
concinna
Edionychis sexmaculata, ’16, 141
(Enothera biennis, ’19, 199
Oestrus ovis, '20, 213
Ogdoconta cinereola, 08, 828

+0il, erude, ’o1, 248, 252, 253, 258;

‘02, 114, 115, 117, 120, 122; ’03,
239, 240, 243, 248, 250, 25I, 256
kerosene, ‘02, 114, 115, 122, 161-
162 ;
O11n;1g of mosquito-breeding pools,
12, 266-267, 275-276
Ole%nder scale, Aspidiotus hederae,
05, 242, 256
Olethr_eutes hebesana, ’18, 349
hemidesma, ’17, 350, 364
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Oligonychus americanus, '22, 340
Omphalocera cariosa, '1T, 204, 295
dentosa, ’r1, 260, 263, 267, 292-
296; 13, 253; '12, 196-197
Onion maggot, Phorbia ceparum,
‘04, 214; 11, 286-292; ’21, 162
seed infested by Phorid, Aphio-
chaeta rufipes, ‘10, 693-696
thrips, Thrips tabaci, ‘03, 213,
266-268; '00, 277, 207; '13, 233-
235; 24, 228, 234, 320; 25, 22
Ophion purgatus, ‘14, 168
Ophyra leucostoma, ’05, 212, 219
Orange dog caterpillar, Papilio

cresphontes, o1, 238, 230, 276;
‘02, 176

_striped oak worm. See Oak
worm

scale, red, Chrysomphalus au-
rantii, ’035, 244
Orchid weevil, Diorymellus laevi-
margo, ‘18, 344
Oregon wash, '03, 248, 250, 257
Orgyia. See Hemerocampa
Oriental cockroach, Blatta orien-
talis, ’o4, 209; ’25, 229
peach moth, Laspeyresia molesta,
17, 315-310; '18, 254, 255, 256,
298-306; '19, 1109, 198; ’20, 2I1;
21, 120; 22, 275; 23, 284-287;
‘24, 229, 230, 286, 290-303; 25,
218, 219, 280-286
Ormenis pruinosa, '21, 189-190
septentrionalis, '21, 189-190
sp.; 24, 285
Orthezia insignis, ‘05, 235, 255
Ortho-arsenite of zinc, ‘11, 346
Orthosoma brunneum, oI, 238; 02,
T11: 103, 221; 04, 200; '05; 258
Oscinis coxendrix, ‘05, 211, 212
Osmia lignaria (Ceratosmia), ’05,
217, 219, 222
pumila, ‘05, 220, 223
Osmoderma scabra, ‘05, 258
Ostrya virginica, '12, 291
Othius fulvipennis, 18, 261
Otiorhynchus ovatus, ‘09, 370-372;
A3 23l
sulcatus, ‘09, 37I; ‘13, 230-232;
10, 124, 125
Oyster-shell scale, Lepidosaphes
ulmi (Mytilaspis pomorum),
‘01, 236, 237, 238, 239; ‘02, 108,
100, 110, I11; '03, 216, 217, 218,
222, 223, 225-232; '04, 207, 209,
210, 211; ’05, 245, 250; 00, 208;
'12, 217; ’13, 188, 104; 14, 110,
125; 15, 03; 16, 775 '17, 242;
18, 261; ’19, 124, 125; 1T T
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'23, 234, 240; '24, 284; ’25, 223,
23

Ox louse, long-nosed, Haemato-
pinus vituli, ‘035, 255

warble, Hypoderma bovis and

lineata, ‘20, 213

Oxyptilus periscelidactylus, 06, 298;
’14, 190 :

Oxystoglossa similis, ’035, 212

Pachyneuron aphidivorum, ’17, 299
nigrocyaneus (Dibrachys), ’is,

1225 17, 283
sp., ‘05, 230
Pachypsylla celtidis-mamma, 03,
210

Paleacrita vernata, ’08, 777-796
Pamphilius dentatus, ’12, 213, 236-
240
persicum, ‘o7, 285-300; ‘08, 767;
10, 664; 11, 314-315; 12, 238,
239
Panchlora celebesa, ’17, 306
occipitalis, ’17, 306
submarginata, ‘17, 306
surinamensis. See Pycnoscelus
surinamensis
Panzeria radicum, ‘035, 211, 212, 215,
223
Papaipema nebris, ‘19, 182
nitela, ‘04, 208; 03, 257; '06, 277;
’14, 195-196; ‘18, 318, 346-347;
’19, 180-183; ’20, 196, 210; ’2I,
1045 '22, 2765 123, 232; 24, 233:
’25, 224 , '
Papilio cresphontes, ‘o1, 238, 239.
2763 ‘02, 176 5
polyxenes (asterias), ‘03, 221; ’20,
204-206
Paradichlorobenzene, ’22, 331-332
Paragrotis messoria, '22, 375
tesselatus, ’22, 375
Paralictus cephalicus, ’05, 214, 218
Parallel spittle insect, Aphrophora
parallela, ’16, 125-126
Parandra borer, Parandra brunnea,
21, 20I-202
brunnea, ‘05, 258; ’21, 201-202
Parasa chloris, '02, 112
Paratenodera sinensis, '03, 213-214
Paratetranychus bicolor, 22, 338
340
pilosus, ’20, 184-189; ’'2I, 118, 146-
1523 22, 273, 275, 333-338; '23,
228, 231; ’24, 231, 2806, 304-305;
28, 220
ununguis, ‘22, 273, 338, 340-342;
’25, 229
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Parenthesis lady beetle, Hippo-
damia parenthesis, ’17, 208
Paria aterrimus, ’21, 195 ;

canellus, Typophorus canellus,
‘04, 216; ’2I, 195
gilvipes, 21, 105
quadrinotatus, '21, 195
Paris green, ‘o1, 263, 270, 273, 274;
‘o2, 147, IUB T 72, 173 103, 275
’07, 321, 326-331; ‘08, 767, 824
Parlatoria pergandii, ‘05, 245
Parsley stalk weevil, Listronotus
latiusculus, 13, 252
Parsnip leaf miner, Acidia fratria,
‘24, 234
webworm, Depressaria heracli-
ana, '109, 192
Pea aphid, Illinoia (Nectarophora,
Macrosiphum) pisi, ‘o1, 238,
2765 1o3, B 21a 2965011713, 1185,
235-237, 250; ’10, 200; ’22, 276,
‘23233 "2, 228, 234, 31gs 25,
226, 227, 295-298
weevil, Bruchds pisorum, ’17, 332-
333, 343, 344

‘Peach, ‘o5, 200, 216

aphid, Myzus persicae, ’I5, IOT;
’16, 09, 104; ’17,293; '25, 222, 327
borer, Synanthedon (Sanninoi-
dea) exitiosa, 03, 217, 221, 274;
’09, 359-362; '13, 188; ’17, 353;
21, 120; 22, 331-333; '23, 220,
276-277
moth, Anarsia lineatella, ’17, 318;
’18, 299, 300, 306-311, 341; ‘23,
285
Oriental. See Oriental peach
moth
sawfly, Pamphilius persicum, 06,
235, 305; J07, 285-300; ’08, 767;
10, 664; 11, 314-315; ‘12, 238,
230 .
scale, West Indian, Aulacaspis
pentagona, ’13, 188, 240-242
twig borer, Anarsia lineatella,
’17, 318, 350; ’18, 299, 306-311,
341; ’23, 285
yellows, 13, 188
Pear borer, sinuate, Agrilus sinu-
atus, ‘17, 361; ’20, 193-196; ’24.
231
common, ‘05, 209, 218
injured by weevil, ’08, 845
leaf blister mite, Eriophyes pyri,
’08, 770; ’10, 700-701; ’23, 231:
f24, Sed o900 L oR T
midge, Contarinia pyrivora, ’13,
230-240
psylla, Psylla pyricola, ’o1, 277;

»

’03, 212, 220, 221, 222, 262-266,
275; ‘04, 200, 208, 213; '06, 207;
‘14, 195; ’22, 276; '23, 231; ’24,
232, 280; ’25, 221, 292-295
slug, Caliroa cerasi, Eriocam-
poides limacina, ‘06, 300; ’20,
199-201; 25, 322
Pegomyia brassicae (Phorbia). See
Hylemyia brassicae
calyptrata, '22, 370
ceparum (Phorbia). Now Hy-
lemyia antiqua, ‘o4, 214; ’II,
286-292; ’21, 162
cinerella (Phorbia), Hylemyia
cinerella, ’os, 212, 218; ‘24, 315
fusiceps  (Phorbia) Hylemyia
cilicrura, ’o5, 211, 212, 213, 215,
216, 218, 210, 223; '2I, 121,361~
163; ’23, 232; ‘24, 315;. '25, 325
hyoscyami (vicina), oz, 174; ’2I,
‘162 24, 2335 ‘25] 2206
rubivora (Phorbia), ’oz, 110, 167-
168
Pelargonium zonale, '14, 106
Pelidnota punctata, ’06, 300
Pemphigus populicaulis, ‘04, 209
tessellatus (acerifolii) (Proci-
philus), ’03, 219; ‘05, 255; ’IS,

18750 (23, 235
Pentacnemus bucculatricis, ‘21, 158-
159

Pentilia misella, ’02, 113, 128-129
Peridroma saucia, ‘01, 261-264
Perilampus hyalinus, ’21, 169
SP.; ‘L5, 130
Periodical cicada, Tibicen septen-
decim, ’03, 214; ‘11, 296-305;
20, 21T
Periplaneta americana, ’21, 188
australasia, ’17, 304 4
Peronoplasmopara cubensis, ’17, 264
Pestalozzi guepini, ’15, 93; ’16, 77;
‘I7y 2i2
Pests found in nurseries, ’13, 187-
188; 'Is, 80; 16, 72; 17, 237;
18, 255-256; '10, 110; ’20, 140;
2a1bireo-Taadiiooal Bang et iag,
N a 242: ‘a4, 238 28000 0251237
ont imported nursery stock, ’10,
668;° 'IT, 2745 I3, I03-104:
’14, 124-126; 15, 03-04; 16,
26-78; 17, 241-242; ’'18, 261-
262; ’19, 127-128; ’20, 144;
21, 126-127; ‘22, 284: 23,
246-247; ’24, 245; ’25, 246
Pezomachus minimus, '14, 168
Phaeogenes, ’18, 303
Phalonia rutilana, ’12, 295; ’15, 138
Phanerotoma tibialis, ’12, 25
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Pharaoh’s ant, Monomorium pha-
raonis, ’17, 234, 235, 300, 314-
315; ‘22, 364

Phaseolus, 18, 320

Phasgonophora sulcata, ’22, 361

Phenacoccus acericola (Pseudo-
coccus aceris), ‘o4, 210; ‘03,
226-230, 230, 255; ‘00, 297; ’I0,
664; 11, 268, 345; ’'12, 217; 22,
2775 23, 2341 25, 228

Phengodes laticollis, ’03, 219, 270

sp., ‘03, 220, 268-271

Philosamia cynthia, '17, 362

Phlegethontius  quinquemaculata,
’06, 269-271

sexta, ‘06, 269-271, 200

Phloeosinus dentatus, ’10, 708

Phlyctaenia ferrugalis (rubigalis),
’00, 369-370; 16, 141

Phobetron pithecium, ‘o1, 238, 239,
273-274; ’04, 211; ’05, 257

Pholisora catullus, ‘o4, 209 i

Phorbia brassicae. See Hylemyia
brassicae

ceparum. See Pegomyia ceparum
rubivora. See Pegomyia rubivora

Phormia regina, ‘05, 212, 215

Phorocera claripennis, ’25, 324

Photuris pennsylvanica, ‘04, 208

Phoxopteris comptana. See An-
cylis comptana

Phthorimaea (Gelechia) opercu-
lella, '06, 277 ;

Phyllaphis fagi, ‘03, 218; ‘06, 207;
'23, 235

Phyllocactus, ’15, 140

Phyllocoptes, '14, 192-193 :

Phylloecus integer (flaviventris).
See Janus integer

Phyllophaga (Lachnosterna) sp.,
‘25, 227

Phyllosticta aucubicola, '16, 77
sHLti7 odorota8, oh2

Phyllotreta sinuata, ’05, 211

Phylloxera caryaecaulis, ’03, 218,
219; ’04, 208; ’06, 207; ’14, 189;
16, 1455 025,5228

vastatrix (Grape phylloxera), ‘o5,
255

Physostegia, attacked by borer, 18,
348-349 i

Phytomyza chrysanthemi, ‘11, 342;
15,188

Phytonomus punctatus, ‘13, 255

Phytophaga violicola, ’21, 152-156

Picea excelsa, ’10, 147

rubens, '109, 147
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Pieris napi oleracea, 03, 271
protodice, ’12, 293
rapae, ‘03, 271-272; ‘08, 768; ’10,
70051 [112,12035 17, 3E8u1T8,
2013 122,396 ‘24, 23451 795,224
Pigeon horntail or tremex, Tremex
columba, o2, 10857 22,1353
Pike fish, Lucius americanus, ‘o4,

308
Pimpla conquisitor. See Scambus
conquisitor
inquisitor. See Scambus inquisi-
toriellus

Pine aphid, Lachnus strobi, '03, 222
woolly, Chermes pinicorticis
and C. pinifoliae (Pine bark
aphid), '11, 343; 'f2, 217; 19,
155-160
blister! tust;y 13,0188 17,1236
’18, 256
leaf scale, Chionaspis pinifoliae,
’02, 110; '03, 223; ’05, 240, 256;
‘06, 297; '07, 334-335; ’'21, 181-
182 ‘23, 2353125, 228
mite, European, Eriophyes pini,
'25, 322-323
moth, Nantucket, ’14, 194
sawfly, imported, Neodiprion

(Diprion) simile, ’15, 87, 80,

118-125, 182; ’'17, 273-290; ’23,
234, 242; '24, 236; ’25,:229
shoot moth, European, Evetria
buoliana, ’14, 193-194; ’15, 89;
’23, 235, 311; '24, 230, 339 3
tip moth, Pinipestis zimmermani,
’16, 122-125; ‘19, 148 i
tube moth, Eulia pinatubana, ’19,
201} 20,/ 210
weevil, red, Pissodes approxi-
matus, '17, 365-366; 19, 146
white, Pissodes strobi, ’oz, 112;
‘05, 258; ’11, 263, 268, 307-
3003/ T12di21as Frgias6y g
173-176; ’15, 87, 134-136; 16,
123; ’10, 144-155; ’23, 234;
‘24, 239; ’25, 237, 238
Pinipestis zimmermani, ‘16, 122-
125; '10, 143
Pinus cembra, ’15, 121; ’'16, 124;
‘17,278
densiflora, ’15, 121; ’'17, 278
divaricata, ’19, 147
excelsa, ’15, 121; '16, 124; ’17, 278
flexilis, ’15, 121; ’17, 278
Koraiensis, ’15, 121; ’'17, 278 :
laricio Austriaca, ’15, 12I; ’17,
278
montana, *15, 04, 121; ’17, 278
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ponderosa, ’17, 278
resinosa, ‘16, 124; ’17, 278; ’19, 146
tigida,idrpiias8 o, 147
rubra, ’16, 124 :
strebusiiSmsiiior: 16, 1245 17,
278; ’19, 147
sylvestris, ’15, 121; ’16, 124; ‘17,
278;, 719, 147
Piophila casei, 05, 212, 213, 215,
216, 218, 219, 223; ’17, 330, 344
Pipiza albipilosa, ‘o3, 212
femoralis, ‘035, 212
Pissodes affinis, ’19, 146
approximatus, ’17, 365-366; ’I19,
146
strobi, ‘o2, 112; %05, 258; 1 ’11,/263,
268, 307-309; ’I2, 213; ’14, 173-
176; 15, 134-1365 16, 123; 'I9,
144-1553 '23, 234
Pith worm, ’06, 277
Pit-making oak scale, Asteroleca-
nium variolosum, ‘03, 218; ’os,
235; 13, 187; ’'25, 228
Pityophthorus ramiperda, ‘22, 369
Plagiodera versicolora, 21, 196; '22,
277511123, 234s o5 200
Plagionotus speciosus (Glycobius),
‘o278 o2, Wiy 03, 221; Yoy,
336-337; 10, 664; ’22, 351-355
Plant bug, tarnished, Lygus pra-
tensis, ‘o4, 209, 210, 218-210;
‘05, 211, 213, 256; ‘06, 276; ’13,
256211710, (T40-TA1 3 123, 12315 125,
226
Plasmodium malariae, ’o4, 254
Plathypena scabra, ‘08, 769, 828-
832; ’19, 165-170; 20, 210
Platychirus hyperboreus, ‘o5, 215,
218
Platygaster, 08, 786
Platynus placidus, o2, 110
punctiformis, ‘08, 822
Platyphyllum concavum, 03, 274
Plesiothrips perplexus, ’19, 190
Plochionis timidus, '17, 323
Plodia interpunctella, ‘05, 252-254,
2565 ’17, 335-336
Plowrightia morbosa, 13, 188
Plum curculio, Conotrachelus nen-
uphar, 03, 274; ‘o4, 207, 219-
2215 'I2, 245, 246, 247; ’19, 199;
‘20, 1963 22,2755 ‘23 528, 2o,
231; ’24, 229, 232; ’25, 221, 286-
291 A
Japanese, ‘05, 200, 214
scale, New York, ’03, 223; ’os,
238. See Lecanium corni
wild, ‘o3, 214

3

Plusia brassicae, (Autographa),
‘o1, 236; ’10, 706-707; ’10, 663,
706-707; 11, 328; ’17, 358; ‘22,
376; ‘24, 234

Podabrus basilaris, '06, 300

Podisus maculiventris (spinosus),
‘08, 769, 822; ‘17, 323; ’21, 174

Podosesia syringae, ‘o4, 211; ‘03,
260

Poecilocapsus lineatus, ’o2, 111; ’03,
219; 05, 256; ‘06, 207; 14, 180-
Tg0: 123 236

Polistes pallipes, ’21, 174

Pollenia rudis, ’10, 710

Polychrosis viteana, ’20, 206-207

Polydesmus canadensis, 03, 270

Polydrusus impressifrons, 15, 188

Polygonia comma, 24, 237

interrogationis, ‘14, 187

Polygonum persicaria, ’18, 320; ’10,

77
sp., '19, 175, 176, 177, 178, 187

Pontia. See Pieris

Popillia japonica, '22, 345; 23, 203;
25311

Poplar beetle, Plagiodera versico-
lora, 21, 196522, 207:1°23, 234
125,220

borer, Saperda calcarata, ‘o7, 336

canker, ‘23, 240, 241; ’25, 237, 238

curculio, Cryptorhynchus lapathi,
'07, 335; ’25, 229

girdler, Saperda concolor var.
unicolor, ’18, 347

leaf beetles, Lina interrupta and
L. scripta, 10, 707; ’18, 256

mocha-stone moth, Melalopha
(Ichthyura) inclusa, ’10, 710;
LT, 3T0-311

sawfly, Trichiocampus viminalis,
’13, 256 !

stem gall, Pemphigus populi-
caulis, 'o4, 209

weevil, Cryptorhynchus lapathi,

Jsto, (3357 g, 1884 Tasl 200

. Pofthetria dispar, ’05, 246-251; 06,

235-260; 07, 300-312; ‘08, 772-

777; '00, 336-343; ’I0, 671-683;

‘11, 277-280; ‘12, 216, 224-229;

'13, 188, 198-204; ’14, 129-134;

‘15, 99-111; ’'16, 83-96; ’17, 246-

258; 18, 272-290; '19, 135-144;

’20, 151-168; ‘21, 132-145; ‘22,

290-326; 23, 253-267; ’24, 254-

276; ’25, 253-272
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Potassium sulphide, 03, 255
Potato aphid, Macrosiphum (Nec-
tarophora) solanifolii, '12, 294:
‘15, 191; ‘16, 104; ‘17, 236, 290-
302, 357; 18, 253, 294-297; IO,
197, 199; ’20, 182-183; ’21, 122;
‘22, 276; 23, 233; '24, 234, 243;
’25, 226
beetle, Colorado, Leptinotarsa
decemlineata, ‘03, 212, 275; ‘04,
212; ‘08, 768; ‘11, 311-313; ’I3,
2504 14, 186 1905 I8, 341; 122,
276 ‘2t 224
beetle, three-lined, Lema trilin-
eata, ‘08, 844; ’18, 342-343
flea-beetle, Epitrix cucumeris,
204 208; o5, 211, 258; 00, 272;
’18, 342; ’10, 197; ’21, 198-199;
'23, 233; 24, 233; '25, 224
stalk weevil, Trichobaris trino-
tata, '06, 277
Potter wasp, Eumenes fraterna, ’o8,

»

o
Powder post beetle, Lyctus uni-
punctatus (striatus), ‘06, 234,
300
Praying mantis, Stagmomantis car-
olina, 08,'822; “17, 323
Prenolepis imparis, ’05, 220
Prionidus cristatus, ‘09, 35I; ’I7,
323
Prionoxystus robiniae, ’05, 257
Prionus, broad-necked. See Pri-
onus laticollis
laticollis (brevicornis), ‘02, III;
‘05, 258; ‘06, 300
lesser, Orthosoma brunneum, ’oT,
238 Yoz, TI1; 1 03,2213 04,200;
‘05, 258
Priophorus acericaulis, ’'06, 221,
295-296; ‘07, 208; 10, 708; ’
266, 305-307
Pristiphora grossulariae, ‘0z, 170
Privet injured by lilac borer, ‘o3,
260
Prociphilus tessellata, (Pemphi-
gus) (acerifolii), ’03, 219; ‘05,
255; '15, 187; 23, 235
Promethea moth, Callosamia (At-
tacus) promethea, ‘02, 109; ’03,
2105 06, 200; 13, 254
Prosopis affinis, ‘05, 220
pygmaea, ‘05, 220
Prospaltella perniciosi, ’15, 184
Proteosoma, ’o4, 256
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Protoparce quinquemaculatus (ce-
leus), (Phlegethontius),’06, 269-
271
sexZa (carolina) (Phlegethon-
tius), ‘02, 112; ‘06, 269-271
Prunus avium, ’05, 209, 215
cerasus, ‘05, 243
persica, 05, 209, 216
triloba, 05, 209, 214
sp., 13, 240
Psenocerus supernotatus, ’03, 272-
273
Pseudaonidia paeoniae, '16, 77
Pseudocneorrhinus setosus, ’23,
313-314
Pseudococcus aceris. See Phena-
coccus acericola
citri (Dactylopius), ‘02, 108, 111;
‘05, 236
kraunhiae, ’24, 338
longispinus, ’05, 236
Pseudomonas tumifaciens, ’17, 241.
See crown gall
Psylla buxi, 15, 186
pyricola; i otiiey7; 1703, 212,220,
221, 222, 262-266; ’04, 206, 208,
2133 700, 297; 14, 1953122, 270;
'23, 231; ’24, 232, 286; ’25, 221,
292-295
Psyllids, ’15, 186
Pterodela pedicularis, '17, 361
Pteromalus boucheanus (Dibra-
chys), '17, 323; 18, 303
cuprmdeus, ’16, 110
egregius, 20, 163, 02 13T
verditer (Dibrachoides), 17 283,
284, 287
Pteronarcys nobilis, 04, 210
Pteronus. See Pteronidea
Pteronidea ribesi (Pteronus), L
170-172; ‘05, 210; ‘08, 768; ’25,
218
Pterostichus Iucublandus, 05, 258
08, 844
ulgams, 19, 125
Pulex serraticeps, 05, 257
Pulvinaria acericola, ‘05, 237
vitis' (innumerabilis), ‘05, 237,
255; ‘06,:207; 13, 188, 252; ’21,
179-181; ’25, 227
Pumps, spray, ’or, 248 2532 103,:203)
232, 239, 243; ’04, 247-252
Purple scale, Lepldosaphes beckii
(Mytilaspls citricola), ’oz, 108;
‘05, 244
Putnam s scale, Aspidiotus ancylus,
’01, 236, 237; ‘02, 110; ’03, 241;
06, 207
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Pycnoscelus obscurus, 17, 306
surinamensis (Leucophaea), a7,
234, 302-313; ’18, 253, 31I-313;
‘24, 236, 337
Pyralis farinalis, ’17, 337; ’19, 127
Pyramidal caterpi]lar Pyrophila
pyramidoides, 08, 848
Pyrausta amshex, 19, 172, 173-180,
197
nubilalis, ’18, 316-327; ’19, 118,
170-173, 174, 175, 176, 179; ’20,
196-198; ’22, 367-369; ’23, 230,
233, 277-284; ’24, 277-282; ’25,
224, 303-308
penitalis, ’19, 172, 176, 177
Pyrethrum, ‘o3, 272; ‘o4, 215
Pyrophila pyramidoides, ’08, 848
Pyrus communis, 035, 209, 218
malus, ’05, 209, 217

Quarantines, brown—tail moth, ’13,
221; ’14, 135; 15, 111; *18, 275;
’10, 143; ’20, 165-166

European corn borer, ’20, 197;
’23, 280-281; ’24, 281
gipsy moth (Federal), ’15, 100;
‘18,0 2755119, 11435 '20, 165-
16035 foT, B 30 T s 000,53 10,
320; 23, 254; '24, 272-275
(State), 20, 165-166; ‘21, I45;
’22, 318-320; ’24, 272-275

Quedius molochinus, ’08, 822

Quercus robur, ’05, 235

Quince, ‘o5, 209, 219

curculio, Conotrachelus crataegi,
‘o1, 239; ‘o2, 111; ’25, 221, 324

Rabbit bot fly, Cuterebra cuniculi,
o7, 338
Railroad worm. See Apple maggot
Raspberry anthracnose, ‘13, 188
beetle, American, Byturus uni-
colot; o8 L2001 558 N2TR 4 30"
2%, 1183 ‘22, 272;" 25, 222 ‘302
cane borer, Oberea bimaculata,
22056
maggot, Pegomyla (Phorbia)
rubivora, ’02, 110, 167-168
fruit worm, Byturus umcolor, 05,
220, 3 2E80 U1K 326 YT EliT S 123
228; ’25, 222,:302

mosaic, ‘23, 242; ’'24, 230, 243y

’25, 242
moth, Synchlora orlaucarla, 2oz,
112

red, ’o5, 209, 220
sawﬂy, Monophadnoides rubi,
’08, 846; ’18, 329-331
Raupenlelm ’18, 2709, 282, 284

Recurvaria piceaella, '23, 235, 311
Red ant, little. See Pharaoh’s ant
-banded leaf roller, Eulia veluti-
nana, ‘20, 176, 212; ’2I, 120;
’25, 220, 298-301
bug, apple. See Apple red bug,
false
cedar bark beetle, Phloeosinus
dentatus, ’10, 708 .
-humped caterpillar, Schizura
concinna, ’oI, 238, 274; ‘02, 112;
‘05, 257; ‘00, 208; ‘12, 216; ‘17,
329-330, 358; ’23, 232; 25, 220
lady beetle, Cycloneda munda
B (Coceinelladi sangiiinea) o i1y
208
-legged grasshopper, Melanoplus
femur-rubrum, ’23, 233; ’25, 322
ham beetle, Necrobia rufipes,
17, 339, 344
mite, European, Paratetranychus
pilosus, ’20, 184-189; ’21, 118,
146-152; 22, 273, 275, 333-338;
'23, 228, 231; 24, 231, 286, 304-
305; 25, 220
pine weevil, Pissodes approxi-
matus, ‘17, 365-366; 19, 146
spider; ‘o1, 271 273 '03,216; 04,
200, 210; ’'I4, 125, 192; ’20, 184
-tailed fly, Winthemia quadripus-
tulata, ’12, 286; ’14, 167, 168,
170516,/ 110, 1225’21, 160
weevil or Wheat midge, Conta-
rinia tritici, 17, 357, 366-367
Reduvius novenarius, 08, 822 .
| Resplendent shield bearer Copto—
disca splendoriferella, 21, 198
Reticulitermes flavipes (Termes,
Leucotermes), ‘21, 200; 22, 365,
366; 23, 237; ’25, 230
Retinospora ericoides, ’13, 230
Rhabdophaga salicis, '22, 284, 370-
371
Rhagoletls pomonella (Trypeta)
‘05, 260; ’16, 138 17, 358 21
120lia2) a7y dog 231; '25, 222
Rhamphomyla brevis, ‘o5, 212
nana, ‘05, 211
Rhizobius ventralis, 21 180
Rhlzoglyphus hyac1nth1 (echino-
DUE)ATE Irg0s 1 i10, il 7) 127
| Rhodites gracilis, ’15, 184
radicum, ’o1, 237
. rosae, '04, 210
Rhododendron, ’13, 231; ’14, 117,

125, 126; '15, 03, 94
borer, Sesia rhododendri, ’22, 278,

347-351; ’23, 237
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Rhododendron lace bug, Lepto-
byrsa rhododendri (explanata),
’10, 708-709; ’2I, 200-201
Rhopalicus suspensus, ’19, 151
Rhopalomyia grossulariae, 13, 254-
255
Rhopalosiphum violae, Myzus vi-
olae, ‘03, 216
Rhopobota vacciniana, 02, 111
Rhyssematus lineaticollis, 24, 336
Ribes nigrum, ’os, 209, 213
oxyacanthoides, ‘05, 209, 210, 221
rubrum, ‘05, 209, 211; ‘20, 203
Rice weevil, Calendra oryzae, ’06,
279; 17, 335, 344
Roach, = American,
americana, ’21, 188
German, Blatella germanica, 21,
188-189; ’25, 229
Robber fly, Erax bastardi, ’03, 221
Romaleum atromarium, ‘03, 221
Root, hairy, ’15, 93
maggot, cabbage.
maggot
Rosa carolina, ’15, 183
rubiginosa, ’15, 93; ’'16, 78
Rose aphid, Nectarophora rosae,
‘04, 208
chafer, Macrodactylus subspino-
sus, ‘05, 258, 259; '06, 300;
deilen bl e e S
3573118134231 F22. 246, 374
375; ’23, 231
green, Euphoria aurata, ’09, 374
gall, mossy, Rhodites rosae, 04,
210
wild, Rhodites gracilis, ’15,
183-184
leaf beetle, Nodonota puncticol-
lis, '08, 845; ’23, 236
folder, Archips rosana, '13, 185,
223-226; ’15, 185
hopper, Empoa (Typhlocyba)
Tosae, ‘o4, '208: 20172173
123ioar 4
midge, Dasyneura rhodophaga,
'22, 372
scale, Aulacaspis rosae, ’02, 109,
113; ’03, 217, 219; '05, 241, 256;
'06, 207; ’13, 188, 241, 242
stem borer, Adirus trimaculatus,

Periplaneta

‘22, 372
girdler, Agrilus viridis var. fagi,
’25, 325
Rosy apple aphid. See Apple
aphid, rosy

Round-headed apple borer. See
Apple borer, round-headed

See Cabbage’
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Rubus nigrobaccus, ‘05, 200, 220
strigosus, ‘05, 209, 220
Rudbeckia aphid, Nectarophora
rudbeckiae, ‘03, 220; ‘04, 209
Rumex, ’18, 320
Rush salt grass, ‘o4, 289
Rust on juniper, 11, 274; ’13, 188,

104
Rust-red flour beetle, Tribolium
ferrugineum, ’17, 334, 343
Rusty tussock moth, Notolophus
(Hemerocampa) antiqua, ‘06,

235, 208; 14, 126

Sacbrood or pickled brood, 11, 276;
A G U (el 1 o T
97, 100: C16183 11 1. G118

5’19, 13435 °20,'150; 721, 131;
‘22, 2005 23,2523V ou) aEg s iton

249

Saddleback caterpillar, Sibine (Em-
pretia) stimulea, o1, 239, 273;
‘02, 112, 113; '03, 221; ‘o4, 210;
‘05,2575 14 188

Saddled prominent, Heterocampa
guttivitta, ’18, 343-344

Saissetia filicum (hemisphaerica),
‘04, 206, 207; ‘05, 239; ’06, 207;
'14, 125

nigra, ’15, 94
Salicornia herbacea, ’15, 172 .
Salt marsh area in Connecticut, ’12,

261-263
caterpillar, Estigmene acraea,
18, 342 '
grasses, ‘o4, 288-290; ’15, 172-
179

Samia cecropia, ‘02, 108, 112; ‘04,
211; ‘05, 257; ‘06, 209 .
San José scale, Aspidiotus pernici-
osus, 'o1, 236, 237, 238, 239,
240-261; ’02, 100, 101, 103,

106, 108, 109, 110, 112, II3,
114-125, 130-138; ’03, 216, 217,

221, 222, 223, 233-257, 258,

275, 276, 278; ‘o4, 206, 207,

208, 209, 210, 211, 22I-253;

'05, 196-207, 242-243, 256; ’00,
279-291, 298; ‘08, 768; ’1o,

658, 665, 691-692; '11, 268; ‘12,

217;  '13, 187, 2545 ‘14, 110}
188; ‘15, 182, 184; ’21, 120;
‘22, 276, 320-331; °23, 231; 24,
286; ’25, 223, 238
Discovery and distribution in
Connecticut, '01, 240-241
Sanninoidea exitiosa. See Synan-
thedon exitiosa
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Saperda calcarata, ‘07, 336
candida (bivittata), ‘03, 274, 275;
‘04, 208; ’05, 258; ’07, 333-334
concolor var. unicolor, 18, 347
vestita, ’13, 256; ’15, 186
Sarcophaga helicis, ‘o5, 212, 217,
223
Sawfly on arbor-vitae, Monoctenus
juniperinus, ’24, 336
ash, ’o4, 217
birch, ’02, 177;. 24, 236
cherry, 05, 258; 06, 306
honeysuckle, Abia americana,
24, 236, 341 :
rudbeckia, Macrophya simil-
lima, ’24, 342; ’25, 323-324
Saw-toothed grain beetle, Silvanus
surinamensis, 17, 334-335, 341,
344 :
Sayomyia americana, '04, 271
Scale insects of Connecticut, ‘o3,
234-245 ‘ !
Scalecide, ‘06, 222, 281, 285 286,
287, 280, 290; 07, 282
Scambus conquisitor (Pimpla), ‘13,
2287 ’16, 100
inquisitoriellus (inquisitor), ‘oz,
144; ’16, 109
marginatus (annulipes), ’16, 109
Scatophaga stercoraria, ‘o5, =2II,
212, 213|215 o18 1253
Schedius kuvanae, ’17, 250; 21, 143;
‘22, 314, 315; 24, 270, 271
Schizomyia pomum, 16, 146
Schizoneura americana (Eriosoma),
‘03, 210:/ ‘o4, 2081 ‘o5l orEs P06,
297
lanigera. Now Eriosoma lani-
gerum, 268, 217 00,207 11,
343-344; ’13, 183; ‘24, 232, 286,
308-311
pinicola, ’0s, 255
Schizotetranychus schizopus, ’22,
339-340

Schizura concinna (Edemasia), ‘o1, .

238, 2745 02, 112; o5, 257: 706,
208; ’I2, 216; ’17, 329-330, 358;
’23, 2350 ios0
unicornis, ’03, 220; 18, 343
Schmitt boxes, ’03, 202
Schreineria zeuzerae, ‘11, 328
Sciadopitys verticillata, 15, 140
Sciara ocellaris (Cecidomyia), ‘o4,
207
Scirpus, 135, 146
Sclerotina fuckliana, ’14, 125
colia manilae, ‘22, 346; ’23, 203

3

Scolytus quadrispinosus (caryae)
(Eccoptogaster), ‘o1, 267-270;
102,11605 /08,1278 *11, 3415 13,
237; ’14, 198

rugulosus, ’oz, 111, 112; 03, 220,
221, 222; ’05, 258; 06, 299; I3,
188

Scopelosoma moffatiana. See Co-
nistra indirecta

Scudderia curvicauda, ‘o5, 255

furcata, ’14, 187; ’19, 200
septentrionalis, '06, 274
texensis, ‘06, 274

Scurfy scale, Chionaspis furfura,
‘o1, 236, 237, 238, 239; ‘0z, 108,
TOOFT 1O T T 102, 1130103, 216,
217, 222, 225-229; ‘04, 200, 208,
209, 210, 211; ’05, 240, 256; ‘06,
2075’12, 217; °13,188; 25, 223

Scutigera forceps, ‘o1, 239; '03, 222;
231236

Searcher, Calosoma scrutator, ’o1,
237; 06, 252, 262, 300; '08, 786;
'14, 167; ’17, 323

Seed corn maggot. See Corn mag-
got

Selandria cerasi, '03, 274

obsoletum, ‘o7, 286

Senator moth, Anisota senatoria,
‘02, 112, 175; 03, 221; '05, 257;
'06, 200

Sepsis violacea, ‘o5, 212, 215

Sesia acerni. See Synanthedon
acerni

pyri, ’20, 211
rhododendri, ’22, 278, 347-351;
'23y 237
tipuliformis, ’03, 272
Setaria glauca, 18, 320
italica, 18,320

Seventeen-year locust, Tibicen sep-
tendecim, ’11, 296-305; '20, 211

Sheep bot, Oestrus ovis, ‘20, 213

Shell-bark hickory, ’12, 247

Shield bearer, resplendent, Copto-
disca splendoriferella, '21, 198

 Shot-hole borer, Scolytus rugulo-

sus, 13, 188

Shrimps and mosquito larvae, ’o4,
307

Sibine stimulea (Empretia), ’or,
230, 2y3¢ o212, 113403, 221
‘04, 210; ‘05, 257; ’14, 188

Silk worm, American, Telea poly-
phemus, ‘04, 210; ‘05, 257; ’06,
209

Silvanus surinamensis, ’09, 365; ’17,
334-335
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Silver fish, Thermobia domestica,

’16, 139-140

—str1ped webworm, Crambus
praefectellus, ‘19, 183-185; ’24,
233

Sinuate pear borer. See Pear
borer, sinuate
Sisymbrium officinale, ’14, 146
Sisyropa, ’16, 110
Sitodrepa panicea, ’or, 236; ’06,
27048015 13345 AT, Fe8 PaT gqs
‘25 020
Sitotroga cerealella, ’17, 337-338
Skeletonizer, apple and thorn. See
Apple and thorn skeletonizer
birch leaf. See Birch bucculatrix
Slug caterpillar, ‘o2, 112
Slugs, garden, ’18, 333-336
Smerinthus jamaicensis, 06, 299
Smicra albifrons (Chalcis), ’14,
168
Smilax rotundifolia, ’14, 183
S T16,LTI3
Sminthurus hortensis, ’22, 376-377
Snapdragon injured by mite, 14,
176-178
Snout beetles, '13, 232, 238
~Snow-white linden moth, En-
nomos subsignarius, '08, 842
Snowy tree cricket, @Ecanthus ni-
veus, ‘ol, 237, 277; ‘02, 109
Soap as insecticide, ‘o1, 253, 271,
7o ooy AN 1525, 162:°03,
232 :
whale oil, 'o1, 247, 251; ‘02, 122,
161; ’03, 232
Soit scale, Coccus hesperidum, ’os,
237; '13, 104; 14, 125
Solanum tuberosum, ’18, 320
Soldier beetle, Telephorus caroli-
nus, ‘03, 222
bug, Euschistus servus, ‘14, 167;
{17,823
bordered Stiretrus anchorago,
2T, T
spmed Podisus maculiventris
(spinosus), ’08, 769, 822; ’zI,
174
Solidago sempervirens, '08, 844
Soluble oil, o7, 282; ’08, 837, 840
Sorrel leaf-miner, Pegomyia ca-
lyptrata, ’22, 369-370
Sour gum leaf-miner, Antispila
nyssaefoliella, ’22, 369
Southern . corn root worm. See
Corn root worm, Southern
Span worm, currant Cymatophora
rlbearla, 10, 710
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lime—tree, Erannis tiliaria, ’13,
1845 24, 231, 311-314
Spartina glabra p1losa, TEIUTS2
patens (juncea), ‘o4, 289; ‘15,
146, 172
stricta, ‘o4, 289
Spathius brachyrus, ’10, 151
Sphaerophoria cyhndnca, 17, 200
Spharagemon saxatlle, 03, 255
Sphecius speciosus, 11, 303
Sphecodina abbotti (Thyreus), ‘oz,
111; 06, 299
Sphenophorus sculptilis, 14, 189
Sphinx chersis, 06, 299
drupiferarum, 06, 299
luscitiosa, ‘04, 208
Spike grass, ’12, 265
Spilocryptus incubitor, ’15, 131
sp., ‘18, 303
Spilog:onga virginica. See Diacrisia
virginica
Spmach or green peach aphld
Myzus persmae, 15, 101; 716,
00} TO "I 2035 s o0 a0y
leaf-miner or maggot, Pegomyxa
hyoscyarm (vicina), ‘oz, 174;
‘o1 162slony x| 226
Spinacia oleracea, ’18, 320
Spined tobacco bug, Euschistus
variolarius, 06, 264, 274-275
Spiny elm caterpillar. - See Elm
caterpillar, spiny ;
oak-worm, Anisota stigma, ‘oz,
175-176
Spiraea, 01, 245, 246; ‘14, 126
Spirobolus marginatus, 03, 218
Spittle insects, ’13, 255; ’22, 272; '24,
307-308
parallel Aphrophora parallela,
’16, 125-126
Split worm, Phthorimaea opercu-
lella, ’06, 277
Sporotrichum globuliferum (ento-
mophilum), ‘08, 821
Spotted lady beetle, Ceratomegilla
(Megllla) fuscilabris (macu-
lata), ’04, 206; 06, 300; 17, 208;
‘19, 158; ’21, 160, 174
Spray formulas, ‘o1, 248, 249, 253;

‘04, 224, 240-247; 05, 196-197, -

205
Spraying costs, '03, 235; ’05, 205-
206 :

elm trees, ‘00, 334-335

experiments, ’01, 252-261; ’20, 168-
1775 ‘23, 267-274; '24, 286-204;
’25, 272-278
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Springtails, 10, 712; ’22, 376-377
Spruce bud louse or gall aphid,
Chermes abietis, ’02, 110; ’03,
222; ) ’04, 207; 05, 255; 06,
207, 302-303; ’'13, 183; ’I6,
139; '22, 357-359; '23, 240-241;
124,123831 725, 528, 5357
moth, Tortrix fumiferana, ’12,
291-202; 13, 251
leaf-miner, Recurvaria picea-
ellakos 235  axy
mite, Paratetranychus unun-
guis, ’22, 273, 338, 340- 342,
23, 229, 237
Squash aphid, Nectarophora cucur-
bitae, 08, 803, 814
borer, Melittia satyriniformis,
’08, 805, 806-807; ’16, 116-118;
123, 233; P25, 224
bug, Anasa tristis, ’08, 805, 811-
813 I6,IT16; ¥17, 3570223, 233
25, 226
lady beetle, .Epilachna borealis,
‘o1, 238; ‘03, 217; ‘08, 805, 810-
811
Squirrels injuring elms, ‘o2, 163-
164 {
Stag beetle, Lucanus dama, ‘06,
300
Stagmomantis carolina, ‘08, 822;
1713238
Stalk borer, Papaipema nitela, ‘o4,
208; ‘05,/257;. '06, 277; '14, 195-
196; ’18, 318, 346-347; ’19, 180-
183; 20, 106, 210; ’21, 1043 ’22,
2761 23 iogosiiad, 2333125, 221
Statice limonium var. carolinianum,
‘IElige
Stegomyia fasciata, ‘04, 250
Stenolophus skrlmshlranus, ’18, 262
Stiretrus anchorago, ’21, 174
Stratiomyia dlSCallS, ’05, 214

. Strawberry, ’05, 200, 220; ‘12, 295

crown borer, Tyloderma fra-
gariae, 12, 295

girdler, Otiorhynchus ovatus,

‘09, 370-372; ’13, 231 ;
flea beetle, Altica (Haltica)

ighitalloz, 112:%22, 360:°24,:338

leaf roller, Ancylis (Phoxop-
teris) comptana, '02, I1I; ‘03,
220, 278

root borer or root worm, Typho-
phorus (Paria) canellus, ‘o4,
215-216; ’15, 186

sawfly, Empria (Emphytus, Har-
piphorus) maculata, ’o2, 110;
03, 218; ‘oz, 258

weevil, Anthonomus signatus,
’08, 846
white fly, Asterochiton (Aley-
rodes) packardi, 14, 188
Striped crioceris, Diatrotica vittata,
’17, 263
cucumber beetle. See Cucumber
beetle, striped
Strongylogaster pinguis, ‘06, 300,
306
Sturmia nidicola (Zygobothria),
17,1250 20,5064 ;1 1220 316
Suck fly, Dicyphus minimus, ’06,

277
Sucking dog louse, Haematopinus
piliferus, ’16, 142
Sulphide of potash, ‘03, 255
Sulphuretted hydrogen ‘o, 275, 277
Sulphur flour, 03, 254
flowers, ‘03, 2
Surekill, ’06 222 281 285, 287, 2809,
200
Sycamore aphid, Lachnus platani-
cola, ’06, 297
Synanthedon acerni (Sesia), ’22,
3531135535701
exitiosa (Sanninoidea), ‘03, 217,
221; 09, 350-362; J13, 1885 ‘21,
120; '22, 331-333; '23, 276-277
Synchlora glaucana, ‘o2, ni2
Synhalonia atriventris, 05, 210217
Syntomaspis druparum, 22T,
199
Syntomosphyrum esurus, ‘17, 323
Syritta p1p1ens, ’05, 219
Syrphid flies, ‘03, 262; ’17, 298, 299;
'25, 326-327
Syrphus americana, '17, 209
torvus, ’25, 326-327
sp., 19, 158
Systena taeniata, '15, 183

Tabanus atratus, ’05, 257
Tachina clisiocampae, '16, 110
larvarum, ‘06, 259
mella, ’10, 680; ’16, 110
sp., '17,.323
Ta(ltjhlnld flies, 12, 25800 28651 113,
222, 2206, 228 18, 321
Tachydrorma pusﬂla, 105 1i208,: 210,
223
Tarache erastrioides, ’05, 257
Tarnished plant bug, Lygus pra-
tensis, ‘04, 209, 210, 218-219;
’05, 256; ’06, 2763 ’13, 256210,
T40-141; '23,231; 25, 226
Target brand scale destroyer, '07,
282
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Tarred paper disks, ’08, 835-837; 14,
147-150
Tarsonemus pallidus, ‘12,206 P14
176-179; 21, 106; ‘23, 237
Taxus cuspidata var. brevifolia, ’13,
230-232
Telea polyphemus, ‘04, 210; ’03,
257; 06, 299
Telenomus bifidus, ’17, 323
graptae, ’06, 262
heliothidis, ’21, 169
orgyiae, ’16, 110 i
Telephorus bilineatus, ’o3, 218
carolinus, ‘03, 222 !
Tenebrio molitor, ’17, 331; ’I0, 128
obscurus, ’17, 332
Tenebroides mauritanicus, ’05, 252;
16, 1445’17, 332
Tenodera sinensis (Paratenodera),
13, 194
Tent caterpillar, apple. See Apple
tent caterpillar
egg contest, ‘14, 179-180
European. See  European
lackey moth
Forest. See Forest tent cater-
pillar
Tent-maker, poplar. See Mocha-
stone moth
Tenuipalpus lineola, 22, 339
Terastichus, ’os, 230
Termes flavipes. See Leuco-
termes flavipes
Termites or white ants, Reticuli-
termes flavipes, ‘oo, 373-374;
‘14, 196-197; '15, 187; 16, 143-
144; ’21, 200; 22, 365-366; ’23,
Ll asaniiiagy 220
Terrapin scale, Lecanium nigrofas-
ciatum, ‘o5, 238, 255; ‘06, 297;
’21, 183-185
Tessellated tussock moth, Halisi-
dota tessellaris, ‘03, 222; ‘08,
843; ’17, 325-326, 358
Tetralopha robustella (diluculella),
18, 349-350
Tetranychus bicolor, ’06, 234, 300,
305-306; ‘08, 770
bimaculatus, ’12, 296; ’20, 184
bioculatus, Tenuipalpus lineola,
‘22, 339
populi, ‘22, 339
salicicola, 22, 339
telarius, '03, 216; ‘o4, 209, 210
Tetrastichus asparagi, 21, 174
xanthomelaenae, 08, 821-822
Thalessa atrata, ‘03, 219; ‘04, 208;
’06, 300

>

€
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lunator, ’06, 300
Thea japonica, ’15, 140 :
Thermobia domestica, 16, 139-140
Theronia fulvescens, ’16, 110
Thirteen-spotted lady beetle, Hip-
. podamia xiii-punctata, ‘17, 208
Thistle butterfly, Vanessa cardui,
’05, 260
Threagl scale, Ischnaspis longiros-
tris, '05, 245
Three-lined potato beetle. See Po-
tato beetle, three-lined
Thrips tabaci (allii), ’03, 213, 266-
268; 00, 277, 207; ’13, 233-235;
'24, 234, 320; 25, 22
grass, Anaphothrips striatus, ’19,
190
on corn, ’19, 189-190
grape, '03, 274
tobacco, Euthrips nicotianae,

‘06, 277
Thyreus abbotti. See Sphecodina
abbotti
Thyridopteryx  ephemeraeformis,

‘02, 108, 110; ’06, 208; ‘07, 337-
338; ‘23, 232; ’24, 338
Thysanurids in seeds, ’10, 711
Thysbe clear-wing, Hemaris thys-
be, ’06, 209
Tibicen septendecim, ’11, 296-305

Tinea granella, ’06, 234, 204-295,

305; 17, 338
pellionella, ’22, 337-338
sp., ‘03, 218
Tineola biselliella, ‘o5, 256; ‘23, 230
Tip borer, Olethreutes hebesana,
‘18, 348-349 :
Tischeria malifoliella, 'o2, 112; 06,
234, 208; ‘o7, 267; ’08, 768
Tmetocera ocellana, ‘09, 353-355;
’10, 659; ‘11, 267; ’20, 176, 210;
*22, 2755 '25, 220 :

‘Tobacco bud worm, Chloridea vi-

rescens, ‘09, 367-368
bug, spined, Euschistus variola-
rius, 06, 264, 274-275
flea-beetle, Epitrix parvula, 06,
272
for fumigating, ’02, 160-161
insects, ‘03, 210; '05, 193-194; ’06,
263-279
key to injuries, ’06, 263-264
leaf miner, Phthorimaea (Gele-
chia) operculella, ’06, 277
stalk weevil, Trichobaris muco-
rea, ’06, 277
thrips, Euthrips nicotianae, ’06,
277

INDEX TO REPORTS OF

worms, Northern, Phlegethon-
tius quinquemaculata, ‘06,
264, 269-271 ; ]
Southern, Phlegethontius sexta,
’06, 269-271, 209

 Tolype velleda, ’06, 208; ’12, 293-

294

. Tomato worms, ’02, 112; 04, 210;

’06, 269-271

. Tomostethus inhabilis, '24, 342; 25,

323-324 .

r: i 4
 Tortoise beetle, ’02, 110, 11I; ’03,

210;. 24, 233

VTortrix albicomana, ’15, 189; ’I8,

343 5 N
fumiferana, ’12, 291-292; )13, 251
quercifoliana, ’23, 234; ‘24, 235;

336 b b
. Toumeyella liriodendri, ’12, 217,

294-295; '13, 188; ‘14, 187; 18,
256; 21, 176-178; ’'25, 227
Toxoptera graminum, 25, 278
Trachandrena claytoniae, ‘035, 214,
216, 217, 218, 220
crataegi, '05, 210, 212, 214, 216,
B17,0218,- 210, 222
forbesii, ‘05, 210, 212, 214, 216, 218
hippotes, ‘05, 216, 217

- Tree cricket, ’06, 297

~ hopper, buffalo. See Buffalo tree
hopper

- Tremex columba, o2, 113; ’22, 353
- Triaena plebeja, 19, 125

‘Tribolium confusum, ’17, 334
ferrugineum, ’17, 334

Trichiocampus vimina,lis, ’13, 256
~ Trichobaris mucorea, '06, 277

_trinotata, ’06, 277
Trichodectes latus, '24, 236, 336

i Trichogramma minutum, ’18, 303;

2 1005723 287

. Triodonta curvipes, '05, 214, 217,

B 223 '
- Triphleps insidiosus, 21, 169

Trirhabda canadensis, ’08, 844-845

. Troctes divinatorius, ’17, 339
- Trogoderma tarsale, '17, 338
- Trombidium sericeum, ‘02, III

__sp., ‘14, 146

" Tropidia quadrata, ‘05, 219
. Trybliographa, ’14, 146 : ]
Tulip tree leaf gall, Cecidomyia

liriodendri, ’06, 299 i

scale, Toumeyella liriodendri,
‘0T, 238, 277y 502, 1081 111,
TI2, V1350 f03,11216: 218; 104,
207, 211; 05, 239; 06, 297;
’12, 204-295; ‘13, 188; ‘14, 187;
’21, 176-178; ’25, 227
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Tupelo leaf miner, Antispila nys-
saefoliella, ’22, 278, 369
Turnip aphid, Aphis pseudobras-
sicae, 16, 98-104, 137; 17, 358;
’19, 197; 21, 122; ’22, 276, 346-
3473 123, 232; .24, 234; 1125, 226
Tussock moth, 13, 223, 253 i
hickory, Halisidota caryae, ‘oL,
239; (106, 208; ‘07, 332;. 08,
842-843; 17, 325-326, 358
rusty, Notolophus antiqua, ‘06,
235, 208; ’14, 126; ’24, 245;
125216
tessellated, Halisidota tessel-
laris,lo3, 222; 108, 8430 "7,
325-326, 358
white-marked, Hemerocarr,lpa
leucostigma, ‘05, 230-234; '06,
eaniliooB iite,l 2161 (113, 253,
’16, 105-111; ‘17, 237, 325, 326,
357;. 19,4107
Twelve-spotted asparagus beetle.
See (‘Asparagus | beetle, | 12-
spotted |
Twic}:—stabbed lady beetle, Chiloco-
rus bivulnerus, ‘o1, 236; ‘o2,
111, 127-128; ’03, 220; ’05, 2’58;
'06, '300; ’09, 351; ’19, 158; 21,
180 i
Twig borers, Oberea tripunctata,
11754360/ (i
Two—s7p03tted lady beetle, At}aha bi-
punctata, ‘oz, 107, 109; ‘03, 262,
265; ‘o5, 211, 213, 215,1216, 218,
258 %06, 300; 17, 208; '10, 158
Tyloderma foveolatum, '17, 361
fragariae, ’12, 105
Typhlocyba comes, ’04, 216-217
rosae. See Empoa rosae
Typhoea fumata, 19, 128 ;
Typophorus canellus (Paria), ‘o4,
211, 215-216; ’15, 186-187
Tyroglyphus farinae, ’19, 198
longior, 06, 300
sp., 17, 339

Uhler’s plant bug, Halictus citri
(uhleri), ’04. 211 i A

Unicorn caterpillar, Schizura uni-
cornis, ’03, 220; ’I8, 343

Uranotes melinus, '19, 202

Vanessa antiopa, '03, 219; as, 257,
See Euvanessa antiopa
cardui, ’05, 260 !
Variegated cutworm, Peridroma
saucia, 01, 261-264
Vegetable insects, tests in control,
'13, 232-237
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Vespa crabro, o1, 239, 276; 05, 258;
’06, 300; 16, 144; ’20, 214
diabolica, ‘o5, 215, 217
germanica (Vespula), ‘o5, 213;
20, 144 :
maculata, ’05, 217
Viburnum, ’14, 126
Vine fretter, ’03, 274
weevil, black. See Otiorhynchu;
sulcatus
Violet aphid, brown, Rhopglo-
siphum violae, ’03, 216 i

gall- mrdge, Phytophaga . violi- 3

cola, 21, 152-156
sawfly, Emphytus canadens1s, 03,
258

25
-tip butterﬂy, Polygonia interro-
gationis, ‘14, 187
Virgin moth, D1acr1sxa (prlosoma)
virginica, ’03, 218; ’05, 257; ‘00,
208

Walking stick, Diapheromera fem-
ofata, ‘02,112
Walnut bud moth, Acrobasis
caryae, ‘12, 253-258; '24, 330
caterpillar, Datana mtegerrlma,
01, 275; ’05, 257; ‘06, 208; ’14,
101 '16,7405 ‘17, 326-328, 358;
123, 235
curculio or weevil, Conotrache-
lus juglandis, ’12, 213, 240-253;
53, 186
English, 12, 243
Japanese, ‘12, 243
Persian, '12, 253, 254
Wax moth, Galleria mellonella, ’o1,
236
Webworm, corn. See Corn web-
worm
fall. See Fall webworm
Western corn rootworm. See Corn
rootworm, Western
West Indian peach scale. See
Peach scale, West Indian
Wheat midge, Contarinia tritici,
’17, 357, 366-367
Wheel bug, Prionidus cristatus, ‘09,
aoniiiTzdzes
White ants. See Termites
arsenic, ‘03, 275
blast of onions, ’03, 266-268
blotch oak leaf-miner, Lithocol-
letls hamadryadella, ’o3, 256;

’19, 203
fly, Aleyrodes vaporarlorum, ‘o1,
238 Hagrliioha: (o2 iy, (112,

113, 148-163; ‘03, 216, 223;
05, 255; "06, 264, 275-276; "08,
806, 815; ’14, 125
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strawberry, Asterochiton pack-
ardi, ’14, 188
grubs. See Grubs, white
-marked tussock moth. See Tus-
__sock moth, white-marked
,pme weevil. See Pine weevil,
white
scale, Aspidiotus hederae, ’os,
242, 256
| Whitewash, 03, 239, 241, 243, 244,
245, 248, 240, 250, 256
| Willow curcuho, Cryptorhynchus
lapathi, '07,i335
sawfly, Cimbex americana, ’06,
3007 '12,2043 °23, 242
Winthemia quadripustulata, ’12,
286; ’14, 167, 168, 170; ’16, 110,
122: ‘23, 160
Wireworms, ’06, 263, 268-269; ’14,
156, 157, 185, 186; ’17, 357; 10,
1007 /21, 163-165; 123,232 ‘25,
227, 312-314
Eastern field, Limonius agonus,
'25, 312-314
Woolly aphis, 03, 217, 218, 219; ‘04,
207

Xantholinus cephalus, ’03, 215
Xenoglossa pruinosa, ‘06, 300
Xiphidium brevipenne, ‘06, 274
fasciatum, ‘06, 274 ;
Xyleborus caelatus, ’o5, 258
celsus, ’03, 222, 278
dlspar ‘04, 207; ’16, 140
pyri, ‘02, 111
Xylocopa virginica, '05, 217, 222
Xylina, ’16, 139
Xylophasia arctzca, ’04, 209
Xylota ejuncida, ’o5, 216

Yellow—necked caterpillar, Datana
mimstra, ‘o1, 239, 274-275; ‘02,
112; ’05, 257; 06, 208; ’12, 216;
SLATOTs 7, 328320, 358

Ypsolophus. See Dichomeris mar-
ginellus

Zea mays, 18, 320

Zebra caterprllar Mamestra picta,
’04, 208; ’05, 257; ’I9, 19T

Zeuzera pyrina (aesculr) 08 847;
’09, 356-359; 10, 664; 11, 266,
317-338; 12, 216 ’13, 188; ‘19,
109; ’24, 235

Zinc arsenite on potatoes, ’14, 190

Zizania aquatica, ’15, 146

Zodion fulvifrons, ’05, 214

Zygobothria nidicola. See Sturmia
nidicola
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Bay State Milling Co. feeds
Beach Soap Co. feeds
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.................................................
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Clark Seed CO ---------
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Eastern States Farmers’ Exchange .......... 10, 19, 20, 32, 34, 41, 54, 66 Grasshopperskion #ebacco . ... 4 iiiiie Bisiss i S0 00 T 02
Eastern States Farmers Exchange, feeds ....... 402, 433, 438, 439, 450, 474 Greenticlowesawarmlii Ut U0 LRI e L S e 104
feooplant, iusect iand dungnsipestsief Ll 0Ll LGl LUl S BT Ay Gren saniibiin 0L G e Tt e 79
Eggs L B AR S S A S S e B T o 3490 Green sand marl as tobacco fertilizer ........ooonooeoinn T 30
Elm, insectnand ifunous pests) ofill Ly s DR DR IR U 112 Goosehert el i Fimgiis | peste OF i Lol LT 113
Elmore Milling Co. feeds ................coooie. 403, 423, 439, 452, 457 Halesi®Hitniten @oiiteeds v ol b bk, Sl B e i e 404, 459
Entomologist, report of ARl L SR D S 215 Hall's Nicotine Sulphate Solution, analysis of .........ooveeire.. 147
Entomologist, summary of inspection and office work ............ 216 Hanibubgstealeto i o DLl L e e el oo i Bt S 359
Erratalidishied sl Chiae o NG Rl e el Sl gl il ST 661 Hamilton, Wm. & Qon! teads L uw i il e Ol 404, 421, 424
Eshelman, J. W. & Sons, feeds ............... 403, 433, 430, 448, 457, 480 ElAnilin Coul L Iwlaht fosds ... 0o onn i s SN0 ARG o g 404, 434
Essex Fertilizer Gt i a b D el S T R 10, 54 Herler HLGEN0 Sieaados . T T o 405, 434, 449
Fuonymus, ansect and) FUNgUs Dests OF o o iisn iy iiais s 112 Hecker-Jones-Jewell Milling Co. £66dS. . .vsivsineossss 405, 421, 424, 426
European corn borer .......... L e OB 104 Hewna, ahslvadlag U= N T At e SRR 146
Ruropean covn boreriin (Connectiput Wl L0 Lo i i Ll il i 303 Hickor’y insect and fungus pests Of .. ...oovvevosmneeii 115
amnseVillines Coultecd st oG erl I E SIREIREH Sie it I ) 403, 430 Higgins’lnc., R SRR P D Y 11, 23, 54
Everett, Aughenbaugh & Co. feeds ........cciiviiniiiieinin. 493 Hifst' & BesleyiLinseed Works feeds i dllebp v o i duamad s ol 405, 420
Fairchild Milling Co. feeds ..........coieiiiiiiiiiniiiiin 403, 028 Hollow ! stalli6f itobaces bl SREE W i SRR L Jmigo
Fairmont Mﬂlmg Golisfeeds it sl ol D0 SIS 403, 474 Hollyhock, insect and fungus Pests Of ... ovomssonoosseinin, 118
Eoveral Ml and Bilevaron S0, Heeds ooncooo irehvnbinite s 403, 423, 420 Horsechestnut, insect and fungus pests of .................. i 115
Feeding stuffs, inspection of ............oooiiiiiiiiiiiii 416 Horseradish/linseetiand fungus pests of il dis b Al wb Aol 115
list of registered ..........c.ooiiiiiiiiiiiii 399-415 Hubingeri Bros i@ oufeeds!t 00 L atn il e Sy sl bl 8o 408, 429
; OO PR e e Faotoie el K 3 Hiud BRI e o oL L Rl 405, 459
Eerngdnseotiand fimens ipestsiof o Lo abe s LGt Do 112 Hitrphreys- Godwin Co. T06. e os s bl o 11, 24, 25, 26
" Fertilizers, deficiencies in money value of ............coooiu.... 45 Humphrevs-Godwin (Co, feads. i st Wl bl i 405, 410, 420
IR CHON O TINE. e e e s b 3 Tee eream i alt o VR S LSRR, L vt e S R o 358
BOMEIRCd, F i s ent st nonenn b i) s il o Imperial Grain and Milling Co. feeds \.......uivuuuiunieuiiiin 403, 434
MEBECHION OF .o v nvi s o bt sl pshigme dionil 1 Index to reports ‘of ‘state entomologist wiui it il ol ol 650
New England standard nifte .........ocooeniinnene 49 Inpersoll i ZmEhpteeds W o lanhetl agslinn 0 lin e Sy 405, 450, 482
TEDOTE OFF e Bt e G e [ 3 Insectproblemst ool Nl e AT - el ettt g 200
requirements of sellers of ............oociieriinnn 4 Insecticidesiidealorsin. . st Wil d RHOA ot e il B Sy 138
tables of analyses of mixed ............cocoiieneen. ahtr i oAl dnalyses S0 ol o Sl L 151
Figures in reports of State Entomologist, index to .............. 663 oA fo e O RCREU S e ot 03-04
b ed st eroand v L I i I SR e T 35 BETORE G RAIVEES 10T ok s AL o 143
Fish oil soaps, analyses of ..o, 149 Inscety, honsehold d Lol AR WG e L St VB o s U il 229
leagheetlesiionstabaceoin. oy Ila s UL DL R T 83 ’ noted in reports of State Entomologist, index 0 ........ 673
glmay Mc;lilmg Co. feteds ...................... 404, 423, 433, 449, 457, g,gfsi Intertiational Apricultiral: Corp'n, 11, 10,23, 26, 20,132,:33, 30, A1y 45, 34, Sg
D00 DROGRUL, TRDOTE DAL on e i e S pg i T e : nternational Milling (CouiFeedsilin . IaL ARt s EELIL s 405, 422, 42
Forbes, A, W., feeds ............ AR v e 404, 430, 440, 458 %oéeingat;&ciure e g .......................... BTN ot 369
ar selmtuence) of isoill ey bl I LS Ui R smietes s nk 197 Tris, indect B Euns [Bebts oF . Lo, mos b e S B 116
Branlaiankely SR b e e D e e 359 Tvy, insect and fungus pests of . ..v.rs DG e 116
Wrenic ot idohaseonol L L L CA S LR il TamesiH nep & Son Feeds L b b W S e 405, 476
Erishie CouiLe T vrornenveinivnsiiiiiieniane e, 11, 38, 39, 41, 54, 56 Jenkins, E. H., biographical notes concernin® ,................ 626
Frisbie Co.,, L. T, feeds 404, 475, 476 Jenkins, 'E. H., presentation of portraitof L., .o il 652
Fruit isects ..........coiieiiiiiiiiiiiiii Johinsond S W 1 s b RO R R R Al e GO b b Dt 621, 627
Hungieidesiedeatersiamsy albe oSt s il R Johnson, S. W., biographical fiofes fONCOrING e txxrs s xss 617, 610, 621, 624
index to all analyses of ...........cooiiiiiln Johnsen S WL portraiti i s ARt A0 G R e 617, 624
preparation of ... Jopht; a0t Tee sl C LA LR S A 11,071
i report of analysis of ... Katheattbaont o il I Ul ) LT et MR CVLC SR 3 ) 337
GadUOL .+ o vt thne et DA PR e LR e I L o 31
Galt Elonr MilllCollfeeds | sl bt iodnd S sUlel Gl il el 404, 421, 4§g ] Toale iistior anit BRGNS DERIEOf oo o £16
Garden)springtailiion tobacco) ., sses s L aibee Sac LI s R 5 4 e S e e I s e 149
Golgnn. o U SRR TR R S S e O g e e e et SO e AR

Geranium, insect and fungus pestsiof .. . ilaan e o h
"
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Kell Sales Co. feed i
ellagpnsalest@od Feadsr o L e e I
e llomor &t Sons il Iney e e Rl e SR TT, 23/ 7;05’6 4;7
Kellgas ISnenter & iSons, feads ) oo L aTE G A 405, 420
King, H. H., Flour Mills Co. feeds ....... T R e R AT 4006, 427
Krause, Chas. AN inp i Go. Teeds| o Lt b sl i el 406, 450
TLambert  Lictonic Ca.'s fLictonic” o/l € do s vl s i it (B L ote 486
Larch b inscotiand runous spesteilof o LEd S GE I 116
iy e It e AT e i S SR e R e S R ) S DER e 350
Larkspur, insect and fungus pests of .......................... 116
Larrowe Milling Co. feeds ..... ARt R 400, 432, 440, 4509, 460
Teaf mineri 0l 0i00a LG e LB e e e 103, I
Leggett, Francis H., Co Felde o 400, 434, 440, 450, 460
leftion sexetract. oD B EO el et Shol A oy s S S 352
Lettuce, insect and Tungus pests of .0l v daids il e sa s da i aleianl 116
Lilac, insect and TUneHs pests of 0 Dl T 117
lialysinsectiand | Tinglis pests ol ol ool Livaia Bl s S 117
I andilimestotiel Wb oot b s T R T 75-77
Tuime=stiphise, analvses|of 00 i 0D den (UL SGHTIIENT, Sllgals S 147
feaction i spray Mixtires Lol us g il  boa il 506
Tirne water woo ot te L e B e b s e 369
diinden, insect and Tungus pests of o d. o o b iy il e 117
Lines, C. W. Co., s e TR R R T e 406, 440 460, 482
Litehfield County Cooperative Assh feeds . .....:uiicai il 406
Tackwood WL IR oo Dol 0 00T Ll ol Sl sl ain ) el SR 627
Locust, insect and fungus pests ot s se s bl ool L 34 4
Lovitt & St el D R SR G L BT L R G s LR e 12
dievitt & o Ly B L deeds (0 100 0L i L e LR DS e e 419
Lowell Fertxhzer Co ......................................... 12, 45, 56
Maize, see also Corn.
conclusions on defective, seeds of ...ibmes il aiiiaiid sy 562
defertivalldoadelior VbWl Sl LR e Al e ) 510
genetics and morphology of endosperm characters of .... ' 513
genetic factors which govern dormancy .................. 590
genetic factors which influence texture of the endosperm of 579
non-hereditary defective seeds of ...ccousinonaseiibnin 564, 578
premafure cgermination of . Jodlu o0l L e Sl e 500
Manchester, B, and |Sons, feeds | 1. : fo. cuedioig (3 406, 427, 440 441, 461
Mangel, insect and fungus pests of . wlvs oL e dOme il o 118
IMann | Brost Col feeds o vn it Ui g sl Sl e L o iagre Ve 406, 420
Mapes Formula & Peruvian Guano Co. ..oeevetinnnunannliv i, 12, 50
Maple, insect and fungusipests of lutnie il cuiiis ta wi v st b 118
Mapl-Flake iMillsh feeds (00 Gat i ool s 406, 431, 434, 441, 450, 401
Maps in reports of State Entomologist, index to ............... 663
Marguerite, insect and fungus pests 0f ....oviieeinneiiiiiiiians 119
Maritime Milling 1Colfesds | f s ol Satine i 407, 427, 441, 461
Markham I ACG S Go.) feeds ol Laliye, Lot B kil S e 407, 477
Marshi: G B Co.,ifeeds  Lsis chis sa s daibn v sbiBiSle Sonds M, 407, 477
Martenis, G LT Graim Cos Teedaiims i ailntoe el s Sl LN E 407, 432
Meech and Stoddard feeds ..407, 427, 434, 441, 442, 450, 461, 462, 480, 481
Melon(musk); insect and ‘fungus pests of .o dai i oy ol 119
Memphis Cottonseed. Products: Colini i sovktn bt s S0k i 12, 71,78
Memphis Cottonseed Products Co. feeds .......ooivuiiiiiiunnnn 407, 419
Middlesex  Refning Coll feeds | Lo ia Jilos chli ool Gl e 407
Wi condensed bt IS GO o L G 361
uman 364
malted 363
market 360
Millet, insect and fungus pests of 119
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Vignec-FHhllard "Col Heeds e oo 0 o o anhe v SeaR i hnetas: 407, 429, 431, 462
Whiced ferfilizers o h e i s s e R 43
SUATANTEER YO s s e U e Tl b g S 44
EGTG R OB Eo feeds iy oo s e i LR 408, 427, 434, 463
B an Patlon Co. Feeds L 408, 463
B e B CleEeads ol Dolias st G v 408, 435, 442, 463, 480, 481, 482
Mosaic of P NG s R e T2
Mo2quito 'elimination, expenses of: (L., i v Jdie bu by i i viii
mlsanice o e s s e e T el s s b o194
I G eliheld ) dayhos 0D L e Snl et b s b e 203
RN reraon Milling {Co. iTeeds s UL s Bl WG T e 408
By seic \Vhlling and Beed (Co:feeds -0, i sn ol satllan o il 408, 463
jldsturtium, insect and fungus pestsiof .. oL o b D0 e Ll Uil 110
i itona]liCottonseed) ProductsiCorp. il anadc i Ll 3 12
S el Gnano Col L0000, Be i Dol s e L s s 12,92
IRt anal Ml line o cfeeds oy .0 iy e b0 Shalal Ui e s 408, 427
JEESINREN R Co ) [ feeds u Tl e S e e i 408, 419, 420
i 'Encland |By-Products iCorp, U : e sl vl d o sl i caiia s 12, 41
ilew: Encland Bv-Products Corp, Teeds ovsi iy se i vsbislinne, 408, 477
B W inoland 'Fertilizer Co: i s imiahini o S s g Laielib | 12, 58
Piewsome Feed & Grain Colifeeds Wiy woladily (ohlo gl 408
I gearas A ' Dust lanalysis doflL U i LR LDl s 147
lioara BFalls Milling 'Coliteeds oo v il duidl i 408, 421, 424, 427
biiaoa . Pomodst vanalysisior i ale D Woane b e S 146
e Hiime  antilyses on s o o nnilie SR b in e 0l el e Ut 147
B0 e dist analysisiions Sl et oo elion e kel e i 148
Nicotine sulphate reaction’ in spray miIRtUEES L oo s dews s 500
ilrate " Agencics Gog o 2ol U Ty DALl e 13,1205 330435 W30
B ote o soda D0 e BT R s e TR T 18
Nitrogen, quality ol tnsplithle or ganicaow it ol ie il 47
Northwestern Consolidated Milling Co. feeds ...... 408, 422, 424, 427, 428
Bilorton 'Tallow ol Teedsiai. ot iion i oo ialn i iy o e iy 408, 477
Nowak Milling Corp'n feeds ........ .. ... 408 435, 442, 450, 463, 464
Bliirseries, dnspection o« 1 Joh LSl LI Sl S D L 232,230
Nurseries, law concerning inspection of «u. il ovliviie i, ki, 232
I irsory 'certiheates oot oo FaC L e T G e e 233
firms receiving certificates, list of . Liiiibaii i 238
stock, 'inspection’iof tmported | Cu i i ST B il 244
Qats, insect and Tungus pests ot o WAL LU LA R Il B 120
Officers and staff of station, bstiofrLLC oot e Jiisld e il
Ogilvie Flour Mills Co. TR T i D 409, 422, 424
Olds & Whipple, Inc. ........ 13, 18, 20, 23, 27,130,223, 34, 30iM37: AT A3 B8
Wileomaroarine. L in L L. s S LR R R 350
(BHI Ve 1 ol e o O e b RN RO B 351
Onion, insect'and fungus pests of . ... . oiu L ls LUl RiE T 120
" Ontario Milling Co. feeds .......... LR s T 409, 443
Wikanvel/lextracts. oo ool DL UL EUE Sl S o S T 353
Qshorn, 5. V., Estate of, feeds ... uieainiiiiaisaiciibaiion. 409, 435, 404
cborne, (BB s e S e T S 627
Pacific. Manure & Fertilizer Co. . co.v.nvsabiah il g Gl I 72
Palms, insect and fungus pests of .......c.oociiiiiiiiiiiiiiiy 121
Park & Pollard Co. feeds .. .:....0.... 400, 424, 428, 430, 435, 443, 450, 465
Parmenter & Polsey Fertilizer Co. ....ooviveniiiieiiennnn. 13, 58
Parsley, insect and fungus pests of .....cooiviiiiiiiiiiiiiin 121
Parsnip, insect and fungus pests of .........c.o.iiiiiiiiiiity 121
Patent Cereal Co. feeds ' ... v.isueamsiisessaermbidasabealdas 410, 431
Pea, insect and fungus pests of .......ccoiiiiiiiiiiiiiiii 121
Peach insect and fungus DESES O iiiwnis o nme veltie ot th L 122
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Peach orchards, general treatment of ............cviiinunn... 123
Pear, - ihsect and Tuhgus pests 0f . daoitii s vabatelin§ e s bidis o 124
Penick & Ford feads vl vs wstmsas s Son s ols 5 o5 S aimns 410, 429, 430
Peoty; 'inseet And ungus - Dests: OF1 5 (lsaanin s« s s o iaie 125
Peppermmint, | eSEeHEe 0F it ilinn dh ey S i e e e e Wi 260
Peters) MG Milling (€. $eeds 4 .uvudevld it ia sl KNee ot b 410, 435
Peterson-Hendee Coy deeds i iilvliumastds dumnbis £ s it dal s 410, 465
Phlox; 'insect and Tunous Pests Of waiess s vsoniin v seatia 0 125
Piedmont-Mt. Airy Guano Co. .....oovvvivnnn... 13, 19, 30, 41, 45, 58, 60
Pillsbury Flour Mills Co. feeds .........coovunnn.. 410, 422, 425, 428, 443
Pine;sinsectiand: fungus pests) of ‘gl dow S G o Ul BITAS. 13 125
Plates in reports of State Entomologist, index to ............... 665
138 o W S S - o St R R SIS O 12 S SO U AT ADICE Y A 13, 60
PlattiCo (Reanlky S feeds naivlr, oo s DL S L gl Res 410, 466, 483
Plum, insect and fungus pests of ............. TG B S 126
Poplar;iinsect iand’ fungus pests ©F o s wamamas b S hl ML 127
Pohpy.sinsect and  fIRGUS PESTS OF wvvsiv s smnin b s 15 5 st ash 127
Potldsausacary. IwatsSe o v abndd 2w W ule Sealaehn s €A b (3R 360
Postum: Ceredl. Couifeeds vil. buendill s SIS DU v .. .410, 431, 444
Potash and magnesia, double sulphate of ....................... 31
catbofatelof: (e b oo dlied Tomeas e s Sl EHERR e 2o JENR G 31
high'igrade: siflphate OF (oo dons e e BTN A 31
PatashaMAr vIHE - Lok S Ml S 2 RS Lo L (AR CASEEhs i3
Potashiimuriate of s ised s i ¢ bt i @ onteame it G B LSRRGS 3
TPRONG ) sl S s e M s a2 e e TG ol 79
Potassium A0dide : o o Gt o bl m s due sis s i b A 370
Potato)ansect: and: fangls. pests 6 Sur, (I I U S oI Yoy
Precipifatedbone phosphate .. s < ids eidasd vis smiduins oo i hoa ot 27
Premier Poultry Manure Co. ...... et G BT G e NI 14, 72
{5 Zotersiety) GRS R e SO B SRR S I S T 3 U 376
Proprigtanyiremediess oo, SO Lokl SRR s Tl SR L 383
Protargentum ]’ bbbl A e iR el o el S T 376
Protargol il iy bt S R A i L s alh O AL s A 378
Pratt B ood- oy feers: - i i air s th s i 110 ¢ AU 411, 451, 466
Privet, insect and fungis pests iof el el SR T L A 128
Proteins, ‘the wegetable e i i sl s s e dvnga s ai cbmails oo S SN G 196
Piaftery H. Gy Colydeedsivisnsd aai 84, IOl U0 Sl o) 411, 444, 460
Pulverrzed Manure Crpmh At e AR SRR T TSR Tl g AR Y ailiatas 14, 72
Pumpkin, insect and fungus pests S PG N ES R T S 132
Pytox ianalysisaolsslikmintle o teatin = G T als e Bat. Gule ol Bl el 146
Quaker Oats: Co. feeds i Lo bl 411, 422, 425, 431, 435, 444, 451, 467
Quarantines on nursery and forest products. ................o... 236
Quince, insect;and TENSHS PESES OF (o bl E e ands s d Gana 04 129
Rackliffe Bros. Co., Inc. ...................................... 14, 60
Radish.: insect-and  fuhous - pests off wivaivs s PN Ll IR GE
Ralston Purina: Co. feeds v vovss 411, 435, 444, 451, 452, 467, 468
Raspberty,  insectiand Fungus Pests 105 /s aws oy S sidinhl dum snmat s 129
plantations; spection o /va.e. P00 LAk e, ‘ 242
Rauh i, & iSonsefieads s mall S era il Al ss dilan b SRt b alais o0 412, 477
Reardon, T & SonsliColifecds @ o i las bl dah wots du s sl 412, 477, 478
Red Wing Milling' Co. feeds i il vaiosls oi 8 sbiaisah s a2l 412, 422
Reports of State Entomologist, index of ...........coviiiinnn, 659
Rhododendron, insect and fungus pests of ............cooiiiiiin 130
Rockville Grain' & ‘Coal Co. feeds " tvi u. io i dlio s st 412, 468, 482
Rogers & Hubbard Go. s whbionsets 14, 10, 23, 26, 27, 30, 35, 36, 42, 60, 66
Rose, "insect anid; TUNgUS PEstsS OF "L iiiicus soonasnsanes sam ot 130
Rosenbauin: Bros) feeds: . ohammmps doskainik bl 412, 436, 445, 451, 468, 469
Rothamsted Experiment Station, greeting of ...................
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Roysted Guaner Co,, B 1S . phweitit HEE ST ¢ g faig It 14, 19, 30, 33, 42, 45, 60
Russell Miller M111mg Goy: feedspiat i SuEl il el 1) 4 ..?.4312 %{3224242§§ 428
RussiaiCement €0, Teeds ;s mmniih b bavaie Sedall gl " il o 412, 478
Rutabaga (see turnip).
Isiye,A{gsect énd fuéxgusf p(ei:sts of: duleiateipienes ar Ll L s 131
t ans Grain Co. feeds ...... 413, 425, 428, 431, 446, 451, 452, 470, 471
St. Lawrence Flour Mills Co. feeds 5443444545 3?3, 2;2
Salsify, anseetiand ifungus pests OF 1L bl i AL e 131
Sanderson Fertilizer & Chemical Co. ...... T4y 151100 23,4305 36, 42, 62,72
Sehiwantz, Paty:iCe., feads | . ociSHErniEi i an SR i 412, 445, 451, 469
Seedsgorniimaggoet on tohacee Lo s Lal Ahe L L S G T T8
Seymour Grain and Coal Co.,, feedsiitar T Bk Ji. it 413,443, 469, 470
Sheeprmanre i ol bt e R Of e AR ol D g374
ShicetslElevator (Go. (a2 Lo s N e lee Bz ol Bl sl s U e o8 413
Sheffield 'Elevator Co.. feeds| 0 il Lo S8l e uli e b 413, 420
Shefficld Scientific. School,  greeting 0f iyt b ot oo bn s iostii 656
Shelton, Heed  Co: Feed s 050 C iy a2 b 8 e Tl ity 413, 470
Shoemaker, & $Co,,;Fae s o0 e nen ity S IS e T 15,:42, 43, 62
Silver, "colloidal prepacations of s sl Gt L S SR I B0 oo s i 375
Smith; "Winchell " ifeeds) e Ualuerl b Qo il kb e 413, 445, 470
Snapdragon, insect and fungus pests of ............c..iiiinn.. 131
Snowball, insect and, TUNGUS PESES1OE ! 1iikniliihoaitie v vion s vis o olimiomsis o s e 131
Soil acidity, influence on the forest ............... e v ) 197
method of measuring by hydrogen ion ............. T 61
Soilgro, tests O Lot csaian ahfe sogmilliiinio oy s o s Sl m s hosisiada s s T 17
Soils and their response to fertilizers .........oeeivienenencenss - 200
Solargentirn s {as. Sl s ROl R Sl LBt § L e o etui 376
Soy bean, insect and fungus pests of .....ciecumaiins dann e o 132
Spinach, insect and Tungus Pests OF «ouni cvrsameanns sbunsmmisss 132
Spiraea, insect and TURSHs PeSIS IO sl s shel s bos Gayeismie sass 132
Spiay apparatits: and stipplies, dealers TH %0 e e vnd tV s o buiis s 138
bulletinnrt et i OO e S el e bl e 02
.mixtures, investigation of methods of preparing ........... 491
“0il.. soluble, Analysis OF s o i ss subsns as b s ety 148
Sprayigg wvs. dustmg ....... LR AR St e S S, 201
Sprmg%eld RendesmoliCod s bl s, o L ot 15, 62, 413, 478
Spruce; insect and fueus pests OF Ll e el e il s« wilnbei: o 132
Squash, insect and TUNgus: DESES OF wewiies vesinivio s s siebwms psws 132
Staley, A, B Mio Co, Heeds: it hssmms s s b s oaie a5 o0 413, 429
Stanley, J. T Coh eadsl o N et e S sl e 413, 478
Station, chancres srbotATE e o LAl DR B Rl N sl 204
contrlbutrons t0 JoNals wanie o Sus st mackekie ¢ braia 209
COnEEoll WO 0T .0 s sl 18 55 s Mietals 5 &' § SETORIIS 88 3 % 5% 102
AEHTEEh ANTIVOESAEN OF, . tonieiin s s oo binsbmeid isilliasson blaTbter solaia s 191
inspection of orchards and nurseries ...........cceuens 103
physical equipment OF :.uues oV sssmmies o f bamsmisy o smton 204
program of fiftieth anniversary .............oooiniinn 628
projects during the year ..... L e s e 206
PUDHCHHONS 08 ottt ois o sissibisinse. o n Bacspindor o ad abidindare P P o 208
relations with the federal® government ................ 629
semicentennial (0f ... uoidnes 5s smmae ¢ ves sy § s mwie 619
what it canido Tor Farmers o s . aismes s s s is s s S 204
Stations, influence on American agriculture of .................. 630
Stott, Da.v1d BIGUE IMALIS TEER. | . ooinivse o n smoniinte, o s 0 s sibsliin & 5505 Gias 413, 431
Strawberry, insect and FUNEHUS PESES OF .. v . uvennssonivsmmiinsnnss 133
S U A TEOf ATITIONIA L ie Pl oiors o steiofiliio, a0 s o ebire s o s brgmonc ot s lopate 20
I 3 VST s i oy ol A S e T me SO S R A (RN 146
Sulphur- Arsenate disthonalyvees Sof . lmpn s Gl oot e Ll iy 147
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Salphur dush - aifalysis JoFh v b & suaioenisn o wembiouns s b de Sisstbiy 147
Sweet pea;inséct and. fungus pests OF . uedidallld s W8 el 98 saieatd 134
Sicamore, insect: and. fungus ‘pests of & .usseves s daniicit i 134
Syracuse Milling Co. feeds .....ccvvievnennnnennnn 414, 446, 452, 471, 472
Tablets from physicians’ stock, medical o..iu. 03 ii SVl Jile. 365
Tankage Glilios 18 Siiedin, THfeet b delbenidios fa il o d o W 38
en s i £1a % 5rvicetersin s whbbrits +9 s wrin i LELELE, S 364
‘Bhomas & Sons- 1Cou 1 I P v eminds s v e ds $ains 15, 19, 28, 30, 33, 39, 42, 62'
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Report of Tobacco Station—1925

P. J. ANDERSON, ET AL.

INTRODUCTION

When the writer assumed charge of the work of the Tobacco
Station, April 1, 1925, there were certain old lines of investiga-
tion which had been in progress for one, two or three years.
Most of these were planned as long time experiments and in the
main have been continued with but slight modification. Several
new lines of work have been started and the old projects expanded.
There are so many unsolved problems in the growing, curing,
and fermenting of tobacco that it is obviously impossible with
the present resources at our disposal to work on all of them.
It is better to concentrate on a few than to do a little on all.
Therefore a few of the problems, the solution of which seemed
to offer most hope of permanent benefit to the grower and for
which there was the most insistent demand were selected. It is
realized however, that there are many other important ones and
these will be undertaken as fast as time and resources will permit.

In the following pages, progress of the work up to date, on
each line of investigation, is described in some detail. Few of
these projects are complete and the present should be considered
only a report of progress. It has seemed best to make these
reports annually rather than to wait until the conclusion of each
project because a part of the findings are immediately applicable
and because a full discussion of the work while in progress invites
suggestion and criticism which is helpful in further planning.

A list of the lines of investigation which are now being carried
out at the Station is included here. This is followed by a detailed
discussion of each one which has progressed far enough to
Wwarrant a report., :

LIST OF TOBACCO STATION PROJECTS.

1. Fertilizer Experiments. A continuation of the old project but with
some modifications and additions. Fully explained in the follow-
ing pages except for the experiments on the effect of magnesium,
chlorine and sulfur which are in codperation with the United
States Department of Agriculture,

2. Strain tests of Havana seed and Broadleaf tobaccos. Second year
of these tests. Fully discussed in the following pages.

3 Imp(pvement of Shade Tobacco by breeding and selection. In
codperation with’ Dr. D. F. Jones of the Plant Breeding Depart-
ment. Partly an old project, partly new in 1925,

4. The walue of cover crops for tobacco. New project begun in 1025.
Since the cover crops were not planted until the fall of 1925,
there are no results to report,
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5. Brown Rootrot. In cobperation with Dr. G. P. Clinton of the
Botany Dept. and Mr. H. F. Murwin of the U. S. Dept. of
Agriculture. Results not reported here, but a general statement
of the problem on page 66.

6. Relation of soil reaction to black rootrot and optimwm growth of
tobacco. In codperation with Prof. M. F. Morgan of the Soils
Department. Fully discussed in this report. Started in 1925.

7 Inzrjgsltligation of cigarette types of tobacco for the Commecticut

alley. !

8. Use of artificial light in the growing of Shade tobacco. In its
second year. Completed in 1925.

0. Tests of chemically treated shade cloth. Project in its third year.

10. The role of humidity and temperature in curing. This project was
started in 1025 late in the season because of delays in installing
the Carrier curing chambers. Not discussed in this report.

11. The role of witrogen and sulfur in the metabolism of the tobacco
plant.

12. Topping and suckering experiments. Effect on yield and quality.

13. Relation of acid and alkaline fertilizers to Black Rootrot. Project
of the Botany Dept. under Dr. Clinton with field plots at the
Tobacco Station. Not reported here.

14. Control of wireworms. In codperation with the. Dept. of Ento-
mology and with the American Cyanamid Co. Emergency pro-
ject begun in June, 1925. Preliminary report on page 74.

15, Miscellaneous tobacco disease investigations. This is a general
project flexible enough to permit investigation of outbreaks of
diseases which cannot always be predicted.

In addition to the above there are two lines of investigation of
tobacco diseases undertaken by the botany department inde-
pendent of the tobacco station, but of vital interest to the tobacco

rower. These are the cause of the mosaic disease by Dr. Clinton
and the life history of the black rootrot fungus by Dr. McCormick.

The function of the Tobacco Station is twofold. In the pre-
ceding paragraphs we have been considering only the first and
primary function, viz., the research work, which attempts to find
out something new and helpful to the grower, improve the quality

~or yield, or cut the cost of production. The second function is
to carry the results of this investigation, augmented by all the
information we can secure from other sources, directly to the
grower. The first method of putting the information at the dis-
posal of the farmer is through publication of results. Since the
establishment of the Station, five bulletins have been published
and the reports have been necessarily brief. This report is as
complete as possible at the present time and covers all projects.
Later bulletins dealing more fully with specific lines of investiga-
tion are also planned: :

The fourth annual field day, attended by over four hundred
growers, was helpful in bringing the growers and the Station
into closer contact. Results of the investigations have been pre-
sented to gatherings of growers in a number of other public
meetings. Many growers have visited the Station for personal
consultations and many more have asked that members of the
Station staff make visits to their farms. No request of this kind

REPORT FOR IQ25 5T

has been refused during the year. Such personal visits and con-
sultations are, we believe, generally more helpful than public
meetings, not only to the grower but to the station members who
thus gain valuable first-hand knowledge of field conditions which
1s important if our work is to keep in vital touch with the grower.
In this field work we have had the close codperation of the Hart-
ford County Farm Bureau and the Field Service Department of
the Connecticut Valley Tobacco Association.

Considerable time has also been spent in more direct personal

&

Fi1c. 1.—Long tobacco on the “hurdles.”

Bk ertilizer plots on station

1925. This tobacco never touches the ground after spearing.

service such as testing and separation of seed, testing soil samples
diagnosis of diseases, and the like. :
~The work has been made possible not only by the appropria-
tions of the State Legislature, but also by the generous support
ot the Connecticut Valley Tobacco Improvement Association and
the Connecticut Valley Tobacco “Association. Both of these
Organizations, because of their loyal support, deserve great credit.
hrowe_rs and dea'lers, too numerous to mention by name here,
f611Ve aided by their cobperation, support and kindly advice. The
0 IOW{ng farmers codperated during 1925 by growing tobacco
8;} \t}\l]ﬁ;ll‘ farm for the strain tests described later: J. B. Stewart
S indsor, Stanton Brown of Poquonock, Howard Ensign of
\{/yer Lane, Ed. Handel of Glastonbury, Horace Vibert of South

indsor, Albert Oakes of Windsor, L. A. Bates of East Granby
and W. W. Sanderson of South Deerfield. j
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FERTILIZER EXPERIMENTS
P.J. Anderson and N. T. Nelson

TueE OLp NITROGEN SERIES

This is a continuation ‘of the series which has been in progress
since 1922. For a detailed description and the results of the first
three years the reader is referred to Bulletin 5 of the tobacco
station. The objects of this series were to compare the yield and.
quality of Havana seed tobacco when:

One-fifth of the nitrogen is supplied in mineral carriers.
One-half the nitrogen in mineral carriers,

None of the nitrogen in mineral carriers.

One-half the nitrogen in dry ground fish.

. One-half the nitrogen in high grade tankage.

The other carriers of nitrogen are cotton seed meal and castor
pomace, which are considered standard.

e

Although the experiments were on the same plots as during
the preceding three years, a few modifications were made for
1925 as follows: '

1. The plots on which all the nitrogen was supplied in mineral =

carriers have been discontinued because the results of the preced-
ing years showed that the tobacco grown with this fertilizer

ration is so coarse and inferior in quality as to discourage further =

trials.
2. Nitrate of potash has been omitted in 1925 because the
supply on the market seems to be limited and uncertain and it

is questionable whether results obtained would be of practical

benefit to tobacco growers.

3. Instead of combining nitrate of soda and sulfate of ammo-
nia in one mixture as sources of mineral nitrogen, the two have
been used independently on different plots. In this way the =

effects of each may be observed independently.
4. Acid phosphate has been omitted from the formula and the

~ extra phosphoric acid supplied from precipitated bone which is =
considered a better source in tobacco fertilizers because it con- =
tains little if any sulfate. This also has the advantage of simpli- =

fying the formula. -

5. In the preceding years, the acre applications of the three =
fertilizer plant nutrients have been: ammonia, 260 lbs.; phos-
phoric acid, 225 lbs.; and potash, 240 lbs. In 1925 this was
reduced to 200-160-200 respectively. This was done first because =
the amounts previously applied were considered excessive on this =
land and it was feared that the effects of one nitrogen carrier

would be masked by the excessive amount of another and
secondly, because the adopted rates correspond in amount of plant
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nutrients to the standard 5-4-5 grade used at the rate of two
tons per acre.

6. The potash was supplied equally from carbonate and high
grade sulfate instead of all from the latter as previously. In
this way the amount of sulfate in the mixtures was again reduced.
_ The composition of the fertilizer ration for each plot is shown
in the following tables.

N1rROGEN SERTES—FERTILIZER APPLICATIONS, I025.
Plot N1. 1/5 ammonia in nitrate of soda.

CaTrrier Lbs. per Cost an Lbs. plant nutrient per acre
Name acre acre NH, P05 Ko MgO
Cottonseed meal ...... 1,463.4  $36.50 120 42.4 21.9 10.2
Castor pomace ;....... 588.2 8.82 40 10.6 5.9 4.7
Nitrate of soda ....... 212.7 7:23 40 L bt 20
Precipitated  bone ...... 277.9 8.34 ol 107.0 I
Sulfate of potash ..... 172.2 4.74 y e 86.1
Carbonate of potash ... 132.3 0.04 Ll 86.1
Totaliid oo on . 2,846.9 $75.66 200 160.0  200.0 14.9
Plot N2, 1/2 ammonia in witrate of soda.
Carrier Lbs. per Cost an Lbs. plant nutrient per acre
Name acre acre NH; 205 K.0 MgO
Cottonseed meal ...... 014.6  $22.87 75 26.5 13.7 6.4
Castori pomace Felics ... 367.7 5.52 25 6.6 3.7 2.0
Nitrate jof soda ....... 531.4 18.00 100 L e Al
Precipitated bone ...... 320.6 0.89 S 126.9 s
Sulfate of potash ..... 172.0 4.73 Al L 86.0
Carbonate of potash .. 1323 0.02 et 86.0 Fieh
Double sulfate ........ 40.7 i il LA 10.6 4.6
Totaleliy il il 2,483.3 $71.70 200 160.0 200.0 14.9
Plot N3. 1/5 ammonia in sulfate of ammonia.
Carrier Lbs. per Cost an Lbs. plant nutrient per acre
Name acre acre NH;g P,05 K.0 MgO
Cottonseed meal ...... 1,463.4 $36.59 120 42.4 21.9 10.2
Castor pomace ........ 5838.2 8.82 40 10.6 5.9 4.7
Sulfate of ammonia ... 160.0 6.00 40 e A e
Precipitated bone ...... 277.9 8.34 107.0
Sulfate of potash ..... 172.2 4.74 A i 86.1
Carbonate of potash ... 132.5 9.94 86.1
Totalil)s o auemalton, 2,704.2 $74.43 200 160.0 200.0 14.9
Plot Ny, 1/2 ammonia in sulfate of ammonia.
Carrier Lbs. per Cost an Lbs. plant nutrient per acre
Name acre acre NH; 205 K20 MgO
Cottonseed meal ....... 014.6  $22.87 75 26.5 13.7 6.4
Castor pomace ........ 367.7 Eg2 25 6.6 317 2.9
Sulfgtg of ammonia ... 400.0, 15.00 100
Precipitated bone ..... 320.6° o8e IV diyogln
Sulfate of potash ..... 172.0 4.73 il 0 86.0
Carbonate of potash .. 1323 0.02 ik R 86.0 o R
Double sulfate ........ 40.7 71 N ol 10.6 4.6

Totalfietimaeiiitne 2,356.0  $68.64 200 160.0 200.0 14.9
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Plot N5. All ammonia in cottonseed meal and castor pomace.

Carrier Lbs. per Cost an Lbs. plant nutrient per acre

Name acre acre NH; P.05 K0 MgO

Cottonseed meal ....... 1,820.3 $45.73 150 53.0 27.4 13.0

Castor pomace ........ 7anin 11.03 50 1312 7.4 5.8

Precipitated bone ...... 243.7 .31 Lo 03.8 Ll
Sulfate of potash ...... 165.2 4.54 ki arals 82.6
Carbonate of potash ... 1271 0.53 vl R 82.6

rotal s mat i 3,100.6 $78.14 200 160.0 200.0 18.8

Plot N6. 1/2 ammonmia in dry ground. fish.

Carrier Lbs. per Cost an Lbs. plant nutrient per acre

Name acre acre NH; 505 5 MgO
Cottonseed meal ...... JAT7 $18.30 60 20,2 10.9 5.1
Castor pomace ........ 204.1 4.41 20 53 2.9 2.3
Dry ground fish........ 057.8 35.92 100 o
Nitrate of ‘soda @840 . 106.4 3.61 2Rl
Precipitated bone ...... .158.0 4.74 et 60.8 A
Sulfate of potash ...... 160.0 4.65 R Fling 84.5
Carbonate of potash .. 130.0 9.75 S S 84.5 S
Double ‘sulfate .0l 66.4 1.16 W s 17.2 7

$8254 200 = 1600 2000 149

Plot N7. 1/2 ammonia in tankage.

Carrier Lbs. per Cost an Lbs. plant nutrient per acre

Name acre acre NH; P.0s K,0 MgO
Cottonseed meal ...... 7317 $18.29 60 212 10.9 5.1
Castor ‘pomace’ SN L 2041 4.41 20 5.3 2.9 2.8
Nitratefofsodar il o0, 80.0 3.00 20 kit el 19
ankagein 4 769.2 21.15 100 £33
Precipitated bone ..... 208.3 6.25 R
Sulfate of potash ...... 169.0 4.65 oy 84.5
Carbonate of potash ... 130.0 9.75 L s s 84.5 <
Double sulfate .. 00! 66.4 1.16 172 7:58

Tl Bt bl i 2,487  $68.66 200 1600 2000 = I4.9°%

All treatments were in triplicate on the same 1/40 acre plots as
in preceding years. Fertilizer was spread by hand in the early
morning of May 22, when there was no wind to blow it, and
harrowed in immediately. On May 27 the entire field was set "
with Havana seed plants of the Duncan Bros. strain. All plots &
were cultivated alike throughout the season, were topped July
20, and harvested August 10, 11, 12. Cutworms were a little{
worse on the first of the three series of plots and necessitated
more restocking there. Otherwise the field was very uniform
throughout the season. The N5 plots, however, appeared to be
somewhat more backward than the others. Also, plots N3 did not
grow quite as well as those adjacent. : ;

All the tobacco in this and the following series was assorted -
and sampled in the Tobacco Station shop and graded on basis of
selected samples by the grading department of the Connecticut
Valley Tobacco Association. The price per pound for each plot -
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was calculated by the accounting department of the Association
from the sorting records and the grading. Since the loan value
is estimated at one half the value of the tobacco, this figure was
doubled for all grades except the dark stemming stock (1 14 cents
per pound) and brokes and fillers (9 cents). Twelve cents per
pound was deducted for sorting, packing and overhead charges on
the better grades and 3%% cents for the dark stemming, brokes,
and fillers. i

The sorting records of the 21 plots are presented below in
Table I. The calculated yield per acre, pool record, and net
return per acre are given in Table II.

TaBrE I. PERCENTAGE OF GRADES IN THE NITROGEN SERIES, 1025.

Light Medium Long Dark Long férpit 157
Plot  wrappers wrappers darks stemming seconds seconds seconds Brokes Fillers

N1 12 2
Nt 14 I% 29 g ig ‘3‘ g g .
N 8 9 34 6 25 i 0 13 451
Nz 9 12 35 5 20 2 0 11 6
N2* 8 25 35 4 18 1 0 141
Nt 12 35 20 I 8

4 3 4
N3 10 12 36 5 20 2 o 10 5
N3§ 12 77 32 5 17 2 o 1
N 23k 4
%3 : 8 I 32 6 19 o () 11 5
N4 (6} 12 3 5 20 2 o 11 5
f\;41‘* 4 7 37 4 26 1 o 17 4
Nt 5 5 42 4 25 2 o 14 3
7‘\}5* 7 11 34 6 27 1 [0} 14 6
Ns i 8 36 5 20 1 o Toll ik
N B s el s e
N 20 1 0 3
N6* 7 9 33 6 23 1 o} 16 5
Nex= iy 11 34 4 21 = o} 11 3
N7z 4 14 28 6 20 1 o 12 E
N7 6 0 38 6 22 2 0 I1 6
Nkl 14 30 5 19 I (o} 15 5

* = first replication.
** — second replication.

Discussion of results. The value of any fertilizer ration is
measured by the net return per acre after deducting price of the
fertilizer, sorting, packing and overhead charges. (It is assumed
that no other expenses vary with the fertilizer used although the
labor item must be somewhat larger for stripping a higher yield-
Ing plot.) Therefore, the value of these seven treatments may
be compared by reference to Table II.

. When nitrate of soda is used as the mineral source of nitrogen
It seems to make little difference whether it furnishes 74 of the
nitrogen or 2 of it. The differences in acre yield, price per
pound, percentage of grades and net return are too small to be of

-significance. All six plots were graded in Pool A. On the other
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SmowiNG Acre Yierp, Ner Price PER PouNp AND NET RETURN PER Acrg, 1025,
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TH ‘ hand, the final figures in the N1 and N2 plots do not show that
SE M 5 T ; : ;
£F i b i Vgt et e g any significant financial saving resulted in 1925 from the sub-
) stitution of a larger amount of nitrate. The difference was some-
sl 2 what larger in 1924. In comparing yields for the four years we
FE O oy g 8 38 3 S 2 find that it has been 60 Ibs. less on the N2 plots than on the N1
g x k @ 3 2 S = 5 8 plots. Neither the sorting records nor the notes which were
b} g taken during the sorting indicate that there was any difference
£ s in quality between the two. The same was true for the 1923 and
Sl adaieas, B38| $EN| FIQ 8GR S8 | B If924 tcropts, but in dIgzz IBr. C}{gpman considered the N2 tobacco
Sla | e T 2RPI 8BS | on ROl RPN onw of not quite as good quality as Nr.
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=i 2ou and N3). Neither were any differénces in quality observed. -
- : ! : ~8 When, however, % of the ammonia .ivas supplied from sulfate of
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R ; : &) o but the net return was next to the lowest because a smaller per-
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had more than the usual amount of green tobacco. This latter
defect accounts for the higher percentage of brokes in Ng*. The
common belief of tobacco growers that the best quality is secured
by the exclusion of all mineral carriers of nitrogen is not sup-
ported by the results of this test. It should be remembered, how-
ever, that this is only one year’s results and that during the pre-
ceding three years these plots had all their supply of nitrogen
from mineral sources.

The plots on which one-half the ammonia was from dry ground
fish (N6) produced the heaviest yield, save one, in the whole
series. The quality on all of these plots was judged to be very
good except for a tendency to light veins in the N6* plot. The
net return after deducting cost of fertilizer was $10.83 per acre
less than the basal ration plot N1. The results on the 1924 crop
were almost identical, the corresponding difference being $10.87.

The plots treated with a ration containing high grade tankage
to supply one-half the nitrogen (N7) gave a somewhat higher
average yield than the N1 plots. The quality at time of sorting
was rated as extra good. It was thin and had no white-vein,
The net return after deducting cost of fertilizer was the highest
of any of the plots of the nitrogen series, exceeding the N1 plots,

by $15.56 per acre. These plots have yielded more tobacco than ‘

the N1 plots every year except the first year of the experiment.

During the first year the N1 plots yielded over 100 Ibs, per acre

more than the N7 plots. The average for the four years is about

20 Ibs. more for the tankage plots. The use of tankage has been
avoided by many because it was thought ‘o contain considerable 0
chlorine. In the chemical analysis of this year’s fertilizers made
by the chemistry department of the Agricultural Station, it is i
interesting to note that tankage shows only .31% of chlorine
which is about the same as that found in fish or nitrate of soda

and less than one-fifth as much as occurs in high-grade sulphate

of potash and in double manure salts. Tankage has also been
objected to because it produces tobacco which burns with an

unpleasant aroma. At the time of writing, the tobacco has not

yet come out of the sweat room and therefore the burning qual-

ities of the different plots have not been compared. No data on

aroma was secured on the previous crops. This will be dis-

cussed in a later repont.

SyNTHETIC UREA AS A SOURCE OF NiTroGEN.,

Synthetic urea contains a very high percentage of nitrogen
(ammonia equivalent, 56%), is prepared from the free nitrogen
of the air, contains no residues which could be harmful by accu-
" mulation in tobacco soils, and has several advantages if it could
be used in tobacco fertilizer mixtures. It has been used with 3

favorable results on tobacco in Germany. The supply, unlike
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that of cottonseed meal, is likely to become more plentiful and it
should become less expensive with more general use. The
present supply comes from Germany and is put on the market
here, after paying the import duty, at about $200 per ton. The
cost per unit of ammonia is thus about the same as nitrate of soda
and considerably cheaper per unit than cottonseed meal or castor
pomace at the prices quoted in the spring of 1925. It is chem-
ically an organic compound but is said to be quickly available
like nitrate of soda without being as subject to quick leaching as
the latter. Since its effect on the yield and quality of our cigar
types is not known, it seemed worth while to start a thorough test
at the tobacco station to continue on the same plots for a number
of years. This was begun in the season of 1925 and the plots
had to be located on a different field from the other nitrogen
series. The location proved less favorable, consequently the yields
were smaller and more variable. The tobacco from these plots
cannot be compared with that from the old nitrogen series but
must be compared with check plots on the same field treated with
the same ration as the older N1 plots but designated as N ¥tk
and Nr##kt%  The plots were in duplicate and two formulas
containing urea were used. In one formula urea was the only
source of ammonia (Ng and Ng*); while in the other formula
it was used to supply one-half of the ammonia (N8 and N8&*),
the other half being in cottonseed meal and castor pomace in the
same proportions as in the N1 plots.

The composition of the rations applied to plots N8 and Ng are
as follows:

Plot N8. 1/2 ammonia in synthetic urea.

Carrier Lbs. per Cost an Lbs. plant nutrient per acre
Name acre acre NH; P05 K0 MgO
Cottonseed meal ....... 014.6  $22.87 75 26.5 13.7 6.4
Castor pomace ........ 367.7 5.52 25 6.6 3.7 2.9
Uirea Bl HUMSETE Jomiie & 178.4 17.84 100 A Y e
Precipitated bone ...... 3206 9.89 e 126.9 18yt
Sulfate of potash ...... 172.0 4.73 A s 86.0
Carbonate of potash ... 132.3 0.02 s o 86.0 il
Double sulfate ........ 40.7 T Mol v 10.6 4.6
lotal i Vw2 T30 8 $71.48: 200 1600  200.0 14.9

Plot Ng. All ammonia in synthetic urea.

Carrier Lbs. per 7 Cost an Lbs. plant nutrient per acre
Name acre acre NHs 205 Ko MgO
Urea pinr st R Rl 3570  $3570 200 AL,
Precipitated bone ...... 415.5 12,47 ABat 160.0 st
Sulfate of potash ...... 165.8 4.60 e AN 82.9
Carbonate of potash ... 1274 9.55 S PR 828 e
Double sulfate ......... 131.8 2.31 i I 34.3 14.9
Mo TR TR 1,197.5 $64.63 200  160.0 200.0 14.9
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N o
The fertilizer was applied broadcast on May 23 and the entire i’ :.‘!f ofoi § 2| & ?L
field set with Havana seed plants on June 1. Dates of topping, SR % 8§ 8
harvesting, stripping and details of sorting and pooling are as S i
above for the nitrogen series. No significant differences in il -
growth or maturity were noted throughout the season. About < 8 218% 8| ¥R| anleg
the middle of the season it was discovered that a part of this 2| 2 E.ﬁ% S E& Sl
field was affected with brown rootrot but the diseased area bore I B IR RS R e 85
no obvious relation to the fertilizer treatment since it was present g
in both the check plots and the plots treated with the urea ration. B
The worst affected areas were eliminated at harvest and not & 28| & il
included in calculating the results. B8 8l x| % 5.% S ¥
The sorting data on these six plots are presented below in Sl R T R
Table III. The price per pound, acre yield, rating and net Z | g
return per acre are given in Table IV, :. ¢
TapLe III. PercENTAGE OF GrADES IN SynTHETIC UREA ProTs, 1025. E :‘é“ % %g l§o§ Eﬁn §§ o%§
3 i o ” ”» w | N oo | M| o
Plot wggl}llérs wl\{eaillwuel?s g;rnle:cs stean’rflli{ng sg::%?lgds se(l:gnds serl:onds Brokes Fillers t 7 Qn-c) Sl L S %g
N8 3 6 21 16 20 4 I 19 10 &
N&* 0 93 35 19 17 6 (T 10 o B |
II\\IQ* o o 26 zg 15 2 o T7h 1481, E -
6] i 22 2 .5
Nio E g = Lhi 3 Sl e » g5l <m|<m|Vam|<<|m<
Nro* 15 6 34 5 21 3 o 12 4 v
N ek 15 14 33 9 12 5 o} 7 5 -
§1:::I* 12 8 gg 9 Ig & 1 3 A6 g ® 4 i
o (o] 2. I I I
N p*EswEx 12 z o7 1% 14 ; 2 g 3 Q‘g ® g \gf § \g' 1:\ IS
g =
At the time of sorting, the quality of the tobacco from the N8 § p
plots (¥4 ammonia from urea) was judged to be about the same = =
as that from the check plots. The pool rating also indicates the N R R $3( 38
same. The acre yield was approximately the same. The tobacco E 1| SR BB = S
from the plots where all the ammonia was from urea (Ng) was 7!
not of such good quality since a much larger percentage of the ?
leaves had prominent and white veins. The pool rating was also 5 o AL L 9
lower on these plots. : e 22| % | 30 S | S 8
On account of the small number of replications and the lack of S SEl& 'R 18l e
uniformity on this field, it is too early to draw any final conclu- o
sions from these tests of one year. The indications up to the 5 =l |= ~
i w |8 2 i <
present are (1) that urea may be used to supply one-half the g |t B s Rl G e gy
ammonia of the fertilizer ration without impairment of quality Giing Gl R By §,‘x ~83 §’
or yield and that (2) its use as the sole source of ammonia in ;5% IS
the mixture reduces the quality of the tobacco as evidenced by e el i
white and prominent veins. E| 2 °
o Pl BN E e, 8: B Ry
CONCENTRATED FERTILIZERS. BRI L e W SR L W e
That the yield is not reduced but probably increased by the use i
of urea is indicated by a further test which was made in a small > X
way on another field where the soil was more uniform and the 5 il i
) BIEE | o5 ol X5 | 2%
& “* zzL%zl:é“E Zz | 2

(a) 40 Ibs. NH: per acre as nitrate of soda, 160 Ibs. NH; as cottonseed meal and castor pomace.

(b) No nitrate in this formula.
(d) After deducting the cost of sorting, packing, sampling, and overhead.

(c) 40 lbs. NH: as nitrate of potash.
(e) After deducting cost of fertilizer,
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yield good. The original purpose of this experiment was to see
what effect a highly concentrated fertilizer would have on the
yield and quality of Havana seed tobacco. If our fertilizer mix-
tures could be reduced to smaller volume and still supply the same
quantity of plant nutrients there would be a considerable saving
in labor of transportation and application. The formula mixed
for this trial was as follows:

Plots N1o and 10*. Concentrated formula.

Cﬁ;x;‘iqeer Lb:‘.n%er C(;sctrger NLI-II):. planlgzrb\:strient;zg

Utea cbypits sl iolinl v 286 $28.60 160
Treble superphosphate 40% .. 400 12:00:(a) .. 160
Nitéate of potash’ /L Ll 267 10.01 40 116
Carbonate of potash ......... 129 0.68 84
Bl e e LA 1,082 $60.20 200 160 200

(a) Figured at same price as precipitated bone.

This formula furnishes the same amount of nutrients per acre
as two tons of a 5-4-5 mixture but the amount of material to be

F1c. 3—A good type of wagon for drawing tobacco to the sheds.
Loaded from the ground. Station farm, 192s.

handled is reduced from 4000 to 1082 lbs. The grade is 18.5-
14.8-18.5. In this way possible harmful residues are reduced to
a minimum and the acre cost is very low. Duplicate plots (N10

L]
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and N10*) were treated with this formula while alternating check
plots (N1*** and N1****) received the same basal ration as NTI.
During the growing season the tobacco on the N10 plots seemed
a little more rank in growth and darker green than on the check
plots. The harvested weights, however (Table IV), show only a
very slight gain for the “concentrated” plots. The sorting records
(Table III) show no significant differences in grades but during
the sorting it was noted that the tobacco from the Nrto plots
had a strong tendency to white-veins. A great many leaves other-
wise of medium wrapper quality were thrown into cheaper grades
because of this defect. No other harmful effects from the use
of the concentrated formula were observed at any time during
the year. The plants started to grow just as quickly as on the
check plots without any evidence of root injury. There was no
yellow tobacco to indicate a leaching of the fertilizer or a lack
of nitrogen. On the contrary, it has been suggested by the
manufacturers of urea that the objectionable prominent veins may
be due to an excess of nitrogen rather than the form of the
carrier. They claim for this material that the nitrogen is used
by the plant to a greater extent than is the case with such organic
substances as cottonseed meal, the ration being about 4:3 in favor
of urea. According to this interpretation we should use only
about 150 lbs. of ammonia in a urea formula to be compared
with our basal ration. The average price per pound calculated
by the accounting department of the Association was nearly the
same for the check and urea plots. The net return per acre was
slightly higher for the urea plots but the difference is too small
to be of significance. :

The first year’s results are surely encouraging enough to war-
rant further testing of synthetic urea.

SOILGRO.

It is claimed by the manufacturers of this product that, although
Soilgro is not really a fertilizer, it serves the same purpose
because it furnishes and stimulates the growth of certain efficient
nitrogen fixing bacteria in the soil. At the tobacco station it
Was tested during 1925 in three ways:

I. In combination with 4 our bas{alvrition formula.
2. Without any fertilizer. N
3. With a full ration of phosphoric acid and potash as in the basal

ration but without any source of ammonia, depending on the
soilgro to furnish the ammonia.

Some was introduced into the water used at setting time, some
Was applied to the roots by soaking overnight, some was applied
by drenching the soil after the plants started. All three of the

- Methods in combination were tried on some of the plants.
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All the plants started well and little difference was noticed
during the first three weeks. ~After that, however, the rows which
had received no nitrogen began to lag behind and after some
heavy rains in midseason they began to turn yellow and top out
short. Only the rows which received the half ration of regular
fertilizer kept the normal dark green color. ~Apparently the addi-
tion of phosphoric acid and potash had little if any effect and the
soilgro failed to supply the deficiency of nitrogen since these
plants were as yellow and starved in appearance as those which
received no fertilizer at all. The rows were harvested separately
but no sorting records were taken because all of the tobacco
except that from the rows treated with regular fertilizer was
yellow and lifeless and fit only for brokes. It was sold for stem-
ming without sorting. The tobacco on the regular fertilizer rows
was of somewhat less than average quality, probably due to short
rations, but was far superior to that which depended on Soilgro.

Tt was very obvious that this substance is worthless for tobacco.
For further tests of Soilgro for other crops, see Journal of
Agronomy 17 :10. I025.

ProsPHORIC ACID SERIES.

The object of this series which has been in progress since 1922
is to determine what quantity of phosphoric acid is best for the
production of good Havana seed tobacco. (For a more detailed
description of the experiment and the results of the first three
years’ trials, the reader is referred to Tobacco Bulletin No. 5 of
this station.) In 1925 the location of plots and the general plan
was the same as in the preceding years, but a few minor changes
seemed advisable :

1. The check plots (P1) received the same fertilizer ration
as the N1 plots in the nitrogen series.

2. Acid phosphate was omitted from the formulas completely,
precipitated bone only being used.

3. Ammonia and potash were applied at the basal acre rate of
200 1bs. each to all the plots of this series but phosphoric acid at
the rate of 53, 100, 160, and 240 lbs. It was not thought worth
while to continue the trial of 306 lbs. per acre, the maximum
amount of 1922-24, because the preceding years’ trial had shown
that the tobacco produced on this ration was inferior to the others.

The plots were on the same field as the nitrogen series and
alternated with them. Treatment throughout the season was the
same and needs no further description than that given in discuss-
ing the nitrogen series. No significant differences in growth or
maturity were noticed in these plots during the growing season.

The plots were in triplicate. The fertilizer mixture for each
of the four treatments was as follows:
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Plot P1. Basal ration with 160 Ibs. P,Os per acre.

Carrier Lbs. i

o game ascrger C:itrzn NH;I;; it ]Jl%r;(t-_):l utrlér}{tzger acﬁgo
ngtg?s;i) . ;ggal ...... 1,;383;1 $3g. 50 120 42.4 21.9 10.2
Nitrate of soda 212:7 7:§§ 43 i o i3
Precipitated bone ..... 277.9 8.34 § 1'0.7. o Jo e
Sulfate of potash ..... ol 2 4.74 % . 86 I
Carbonate of potash ... 132.5 0.04 86.1

Total ............. 28469 $7566 200 1600 2000 149

Plot P2. Basal ration but no precipitated bone added. 53 lbs. P:Os per

acre,
Catcior Lbs. per :

i Name ascrger Cgi:tr:n NH? i pl%I;tO: utrlerll{tager acidego
C;)ttonseed meal arii. 1,403.4 $36.50 120 42.4 21.9 10.2
astor pomace ........ 588.2 8.82 40 10.6 5 :
Nitrate of sodai...... .. 2127 723 40 . ? it
Sulfate of potash ...... 1722 4.74 e i 86.1 {1

Carbonate of potash ... 132.3 0.04 86.1
Total’ JukiSiiniNit o 2,560.0 $67.32 200 53.0 200.0 14.9

Plot P3. Basal ration but with phosphoric acid reduced to 100 Ibs. per

acre.
Carrier Lbs. € i

il game ; i e bl L s e Sl I

ottonseed meal ...... 1,463.4 $36.50 120 '42. 21, 10.2
Castor pomace ........ 588.2 8.82 40 m.g 5.3 4'7
Nitrate of soda ........ 2127 7.23 40 5
Precipitated bone ...... 122.1 3.66 iy 470 firil 1
Sulfate of potash ...... 1722 4.74 gl 86.1
Carbonate of potash ... 132.5 ool e 86.1

Totalshids NESITsi A4 2,601.1 $70.08 200 100.0 200.0 14.9
Plot Py4. Basal ration with 240 Ibs. P:Os per acre.
o :

sl grgx;;e; LI;sc.rger C(;itr 2n NHfbs. plat;t ;mf:rlerlxé2 ger aclr\zgo

ottonseed meal ...... 1,463.4  $36.50 120 . 21
I(\:Ié}stor pomace ........ 588.2 882 40 ‘I%g 58 IZ?

itrate of'seda .., 2127 723 40 S i g
Precipitated hone ...... 485.7 A AT 187.0 it
Sulfate of potash ...... 172.2 B.74 i 86.1
Carbonate of potash ... 132.0 0.04 86.1

Dotz s e N 3,054.2.° $81.89 200 240.0 200.0 14.9

_ The sorting records are presented in Table V and the acre
yield, pool rating, price per pound and net returns in Table V1.

PR T T ———yey
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Taste V. PERCENTAGE OF GRADES IN THE PHOspHORIC Acm Prots, 1925

Light Medium Long Dark Long 17” b T
Plot wrappers wrappers darks stemming seconds seconds seconds Brokes Fillers
Bt 17 16 27 7 14 10
Prx 6 5 35 6 22 20

Average

$566.86
472.32
512.10

515.83

Pix¥ 1y 11 26 12 16 9
P2 14 17 29 5 18 10
P Tl T 34 8 21 13
Porr 10 13 24 13 17 10
P3 10 10 26 o) 23 14
P3* 8 7 35 6 25 11

499.57
528.18

Net return per acre (b)
538.03

Per plot

$684.37
516.65
350.75
401.77
442.27

552.55
512.68
482.25

Pa¥x 6 5 32 14 23 8
P4 11 iz 30 9 19 11
Pa* 8 7 35 6 23 12
Pax* 10 14 26 11 22 o)

N T RN RN
CoonNHOHOONOO

NN O\Owt un \J Ut ut ot L

Average
34953
.30865
32648

32777

Examination at the time of sorting showed the quality to be
very good on nearly all the twelve plots. Some light vein was
noted only in Plots P3*, P3** and P4. The tobacco with the
highest percentage of phosphoric acid was compared carefully
for objectionable red or double colors. It was the general opin-

Net price per 1b. (a)

Per plot

40005
.30080
33875
.34305
32070

26130

40545
.27235
30165

34745
.30005
.32500

ion both in the sorting shop and at the grading department that
the dark wrappers did show more of a cinnamon red than the
other plots but there was no objectionable red or double color.
Neither was the tobacco from the plots which received the least
phosphorus objectionably green.

Pool
rating

<<<|<<m|<<m

It seems rather significant that the tobacco from the low phos-
phorus plots (P2 plots) not only were rated the best at time of
sorting, but also were pooled highest by the Association grading
department. This not only gave as high a yield as any of the
other treatments, but had the highest average price per pound

Average
1812
1785
1788

1814

and the lowest fertilizer cost. In addition, the net acre return
was $51.03 higher than from any-other plots. ) ;

‘In view of the good showing of these plots at the end of 4 =
years without any phosphoric acid other than that in the cotton-
seed meal and castor pomace, and in view of their record during =
the preceding three years when they were so near the top in yield, =
quality and net return that they were well within the range
of experimental error, one could be pardoned for questioning the
need of any additional phosphoric acid in the fertilizer on this
soil. Analyses of this soil by Professor Morgan of the Soils

Poor RATING, AcrRE YieLp, Ner Price PER Pounp, AND NET RETURN PER ACRE.

Yield per acre
-

Per plot
1879
1885
1673
1742
1809
1614
1804
1753
1717

Cost of
fertilizer

70“98
75.06
(13

»

Department of the Station indicate it to be well supplied with
fairly available phosphorus. Certainly it would be safe on the
station plots to cut down the application considerably below our
basal rate of 160 lbs. per acre. There are probably many other
tobacco soils which are annually oversupplied with phosphoric
acid. A few growers of good tobacco have told the writers that

ProsprORIC Acip PLoTs, 1025.
P205
¥

Lbs.
per acre
53
113
€
100
43
({3
160
[
€

240
“
{3

they have omitted special carriers of phosphoric acid from their
fertilizer for one or more years without injurious results. It is
conceivable, however, that the continuous omission of phos-
phorus through a long series of years might deplete the soil to

TasLe VI.

Pilot

Pokx

(a) After deducting cost of sorting, packing, sampling and overhead.

(b) - After deducting cost of fertilizer.
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an extent which would be unfavorable for the best growth of
tobacco. Furthermore it is not safe to conclude that all the
Connecticut Valley tobacco soils would be as indifferent to phos-
phoric acid fertilizers as the soil of this field at the tobacco
station.

Tue Orp PorasH SERIES.

The purpose of the old potash series was to compare sulfate
of potash with double sulfate of potash and magnesia as sources
of potash in the fertilizer ration. (See Tobacco Station Bulletin
5, p. 24 for a more detailed discussion.) The three plots have
been in duplicate on the same field as the nitrogen plots for three
years. Location of plots for 1925 and the general plan of the
experiment was the same as in the previous years. The only
modifications made were the reduction of quantity of fertilizer
applied per acre to 200-160-200 of ammonia, phosphoric acid and
potash respectively, as previously explained under the other series
and the elimination of acid phosphate. The composition of the
mixtures was as follows:

Plot K1. Basal ration with all mineral potash in sulfate of potash.

Carrier Lbs. per Cost an Lbs. plant nutrient per acre

Name acre acre NH; P05 K-0 MgO

Cottonseed meal ...... 1,463.4 $36.50 120 42.4 21.9 10.2

Castor pomace ........ 588.2 8.82 40 10.6 5.0 4.7

Nitrate of soda ........ 2127 7223 40 WY LaREs syl
Precipitated bone ...... 277.9 8.34 L 107.0 Sl
Sulfate of potash ...... 344.4 0.47 4 LA 1792

Rotal i RE iy 28866 $7045 200 1600  200.0 14.9

Plot K2. Basal ration with all mineral potashvn double sulfate of potash
and magnesia.

Carrier Lbs. per Cost an Lbs. plant nutrient per acre

Name acre acre NHs P05 K0 MgO
Cottonseed meal ...... 1,403.4 $36.50 120 42.4 21.9 10.2
Castor' pomace L. L.l 588.2 8.82 40 10.6 5.9 4.7
Nitrate of soda ........ 2127 723 40
Precipitated bone ...... 277.9 8.34 e 107.0 Bl bl
Double sulfate ........ 662.3 11.50 i 172.2 74.8
Dol S v 32045 $7287 200 1600 2000  80.7

Plot K3. Basal ration with mineral potash, 1/2 in High Grade sulfate
and 1/2 in double sulfate of potash and magnesia.

i . t an Lbs. plant nutrient per acre
o, e M TR o o e e T

Cottonseed meal ...... 1,463.4 $36.50 120 42.4 21.0 10.2
Castor pomace......... 588.2 8.82 40 10.6 5.9 4.7
Nitrate of soda ........ 2127 7.23 40 SEL Y e
Precipitated bone ...... 277.9 8.34 107.0

Sulfate of potash ...... 1722 4.74 Ll TN 86.1 i
Double sulfate ........ 331.2 5.80 86.1 37.4

Totaldimra fade o 3,045.6 $71.52 200 160.0 200.0 52.3
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All cultural operations were the same as described previously
for the other fertilizer experiments,

The sorting records for the plots are presented in Table VII
and the acre yields, pool ratings, average price per pound, and
net acre returns are given in Table VIII,

TaBLe VII. PoTASH SERIES, 1925. PERCENTAGE OF GRADES.

Light Medium Long Dark Long 177 15"
Plot wrappers wrappers darks stemming seconds seconds seconds Brokes Fillers
K1 14. 17 29 5 19 3 0 S ile
Kir* 16 14 30 5 18 3 0 8 6
K2 15 16 33 4 17 3 0 8 4
Ko* 15 17 23 6 19 2 o 12 6
K3 13 10 33 4 24 2 o 9 5
K3* 14 19 25 6 20 3 0 8 Bl
Ky 2 o 24 19 18 6 1 18 10
Kyq* 13 7 24 16 14 5 I 13 7
Ks 4 4 21 18 15 4 1 24 9
Kg* 11 11 24 15 13 4 I 17 4
K6 3 2 45 7 24 4 I 11 3
Ko* e 4 44 12 20 5 1 8 4
K7 _ i1 II 20 18 13 6 1 13 7
Kz 11 8 22 i 16 5 1 13 7
K38 5 9 27 16 19 5 I 15 3
Kg* 10 10 25 I 15 4 1 17 7
Ko i 4 29 15 23 4 21 i3 6
Ko* 10 g, g 12 10 4 2 16 6
K10 g 3 18 18 18 g o 26 IT
Kio* 7 6 30 11 24 2 0 15 5

No differences in growth were noticed on these plots (K1, 2
and 3) during the summer. The growth was rapid and uniform
from the first. Nothing resembling magnesia hunger was
observed on any of these plots at any time. At the time of sort-
ing, the quality of the tobacco from all the plots was rated as
excellent. The leaves were thin and there were no evidences of
white-vein, premature yellowing, or dead tobacco on any of the
plots. All were put in the A grade by the Association grading
department. The percentage of light and medium wrappers was
uniformly high as was also the calculated average price per
pound. Differences among them are too small to be of signifi-
cance. The highest yield and highest net return per acre were on
the plots treated with high grade sulfate. The lowest yield and
lowest net return per acre were on the plots treated with double
manure salts. The plots treated with a mixture of the two
yielded midway between the others. The average yields for the
three years of the experiment are: High grade sulfate, 1824;
double manure salts; 1764 ; combination of the two, 1806.

Although the differences between the three are rather small,
they have been in favor of the high grade sulfate during two out
of the three years of the experiment. The main reason advanced

stk
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for using double sulfate, however, is that it prevents the chlorotic
condition of the plants commonly known as “sand—droyvn” or
magnesia hunger. If, however, the grower uses considerable

Average
$761.75
697.52
718.44
268.23
282.53
376.47
302.67
315.76

Net return per acre

organic material such as cottonseed meal or castor pomace in his
fertilizer mixture, as most growers do, he will have enough
magnesia present and there would seem to be no need for using
double manure salts. Our basal ration without any double

202.36
360.70
42
410.85
296.57
308.77
270.39
361.13

741.65
100.10
337.36

605.24

703.91

Per plot
758.70
691.14

$764.81

Average

manure salts contains about 15 pounds of magnesia to the acre
and this seems to be sufficient to satisfy the needs of the plant
for this material -since magnesia hunger has not been observed on
any plots which had that amount applied. The absence of
magnesium starvation cannot be explained satisfactorily on the

40447
40285
39972
22635
24227
28565
25605
25172
20
23567

Net price per 1b.

ground that this soil naturally contains a sufficient supply of
available magnesia. We have two excellent demonstrations that
the case is quite the contrary: (1) Within a distance of less
than five rods from the old potash plots there is a series of plots

40665
.40230

:39530
41040
37790
42155
.10010
26260
19875
28580
28750
28380
25530
25680
21015
430
16230
25305
24315
22820

Per plot

Pool

on which “magnesia hunger” is being studied. Certain of these
plots have not received any magnesia for four years. During the
season of 1925 these plots were seriously affected with magnesia
hunger. The same plots had magnesia hunger three years pre-
viously. (2) In the old nitrogen series there were certain plots

rating
A
A
A
A
A
A
B
&
C
A
C
C
B
B

AU | MM MM

Average

(N3 and N5) which formerly received all their nitrogen in min-
eral carriers, and none of the fertilizer ingredients had more than
a trace of magnesia. These plots were affected with magnesia
hunger in 1922 (Bulletin 5, p. 8).

2057
1912
1979
1486
1485
1570
1478
1544
1483
1742

Yield per acre

Summarizing the results of the old potash series we may say
that up to the present no reason for substituting double manure
salts for high grade sulfate has been found, either from the
standpoint of preventing chlorosis or from the standpoint of

1032
1802
2029

929
1418
1553
1425
1545
1434
1695
1458
1497
1563
1524
1324
1641
1685
1799

2054
2061

Per plot

Cost of
fertilizer

improvement of quality or increase in yield. If, for any reason,
a grower planned to reduce to a very low percentage the amount
of cottonseed meal or other organic carrier of magnesium applied
to the soil, it is conceivable that a mineral magnesia carrier would
be advisable. But as long as the growers continue to apply

72.57
71.52
70.46
80.86

75.66
72.14

$70.45
70.19

per acre) supplied in C. S. meal and castor pomace.

Qtasp plotg i'n‘ﬁe} No. 1.

manure, cottonseed meal, castor pomace, linseed meal, fish, wood
ashes and tobacco stems in the quantities now used, there would
seem to be some disadvantages and no real advantages in using
the double sulfate of potash and magnesia.

37}
]
i

{5611
§‘6I
(57.4
57.4
L57.4
?
1722

115.7

172.2
(43
[
€
86.1
1 861
(13
172.2
(43
13
({3
4

Lbs. per acre

the ol

]

Porasu Series, 1925. Poor Raring, Yierp per Acre, Ner Prick pER Pounp, ANp Ner RETURN PER ACRE.

K.0 applied (a)

as

K.SO,

TaE NEw PorasH SERIES.

There are other carriers of potash besides high grade sulfate
and double manure salts which may be used in fertilizer mixtures.
The most important of these is carbonate. Nitrate may also be
used but, as previously mentioned, the supply of this material is

potash (27.8 1bs. K.O

and K.

i3
I3

Doub. sulf.
Doub. sulf.

Kl

{1 K,CO, j
LK NO;
Marl

{KZS(L
Kz“SOd
KZ“COa

(€8S }

{8 |

(ESS0. )

Tasre VIIIL.

Plot

uncertain. There is pretty good evidence that aside from muri-
ate, the worst form in which we can supply potash is sulfate
(either in high grade or double sulfate), especially if we wish
to improve the quality of our tobacco rather than to increase the

(a) Balance of

K1
Kr*
Kz
Kao*
K3
K3*
Ky
Ky
Ky
Kg*
Ky
K*
K8
Kg*
Ko
Ko*
Kio
Kio*
K6
Ko6*

s
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yield. In the five years fertilizer experiment at Poquonock,
1892-96, it was found that the best quality of tobacco was pro-
duced on those plots which had the potash supplied in the form
of carbonate, although the highest yields were produced where
the sulfate was used. Later chemical work by Garner (U. S. D.
A., B. P. 1., Bulletin No. 105, 1907) indicates that the burn is
greatly influenced by the ratio of sulfate and potash and that an
excess of sulfate in the leaf should be avoided. The compounds
in the leaf, which are of importance in producing good burn,
are the potash salts of the organic acids, such as malate and

Fic. 4—Duncan Brothers type of Havana Seed. Tobacco station
farm, 1925, f

citrate; but these salts are formed only from the potash which
remains over after mineral radicals, such as the sulfates, have
“been neutralized. Hence, it is advisable to reduce, as much as
possible, the sulfates supplied to the plant. The advantage of
using carbonate of potash probably lies in the fact that it intro-
duces potash without an unnecessary or harmful quantity of sul-
fates. In former years large quantities of carbonate were used
on tobacco land mostly in such carriers as cotton hull ashes or
wood ashes, but also to some extent as pure carbonate. Old
tobacco growers state that the leaf grown in those days was
superior in quality and burn to that which we raise now. It is
rather difficult to prove that such was really the case and that
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such superiority, if real, was due to the form in which the potash
was supplied.

In view of the favorable influence of carbonate of potash on
quality, why is it that nearly all fertilizer mixtures have their
potash in the form of sulfate and why do most growers who mix
their own fertilizers use sulfate? There are at least three con-
tributing reasons (1) Cotton hull ashes, which was the standard
source of carbonate of potash, went off the market. (2) Pure
carbonate is an expensive form of potash. (3) Black rootrot
was said to be favored through the use of carbonate.

The seriousness of the black rootrot menace first became appar-
ent and attracted wide attention during the first decade of the
century. Growers had been using large quantities of carbonate
of potash and when it was found that an alkaline condition of the
soil favored development of the disease, considerable blame was
laid on the carbonate. Is it not more likely that the preceding
era of heavy liming had more to do with bringing the tobacco
field into this condition than the carbonate of potash? Canada
ashes and cotton hull ashes also contain considerable lime in addi-
tion to carbonate of potash. Plant pathologists and other agri-
cultural experts advised so strongly against carbonate that growers
and fertilizer manufacturers have now almost ceased to use it.
Meanwhile the tobacco soils have been dosed for many years
with large quantities of sulfate.

One of the main objects of the potash series was to determine
what effect a yearly application of the required potash in the form
of pure carbonate would have on the reaction of the soil. During
the last year we have determined pretty definitely the degree of
acidity which is necessary in a soil in order to prevent rootrot.
Most of the tobacco soils are so acid that there would seem to be
little likelihood of reducing the acidity to a dangerous degree
by the annual application of carbonate of potash to supply 200
Ibs. of potash per acre. In order to test this, a new series of
plots was laid out on a different part of the experiment station
farm where tobacco has been grown for many years. This field
1s not so favorable for growing tobacco as the field where the old
fertilizer plots are located. The soil is a lighter sand, more
inclined to leaching ,and has never produced as much or as good
tobacco. The plots are 1/40 acre in size and in duplicate. The
fertilizer rations applied to each are as, follows:

Plot K4. Al mineral potash in H. Gf...mlfate.

Carrier Lbs. per Lbs. per Cost an Lbs. plant nutrient per acre

Name acre  1/40dcre  acre NH; 205 K0 MgO

Cottonseed meal .... 1,463.4 366  $36.50 120 424 210 102

Castor pomace ..... 5882 ¢14.7 882 40 10.6 59 4.7

Nitrate of soda ..... 2127 3 723 40 Sl s
Precipitated bone .. 277.9 6.0 8345 1070
Sulfate of potash .. 344.4 8.6 0.48 3 172.2

Aottt N Ayl 2,886.6 721 $70.46 200 160.0 2000 14.9
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Plot K5. All mineral potash in carbonate.

Carrier Lbs.per Lbs. per Costan Lbs. plant nutrient per acre
Name acre 1/40 acre acre NH; P:0s KO MgO
Cottonseed meal ....1,463.4 366  $36.50 120 424 219 10.2
Castor pomace ..... 588.2 14.7 8.82 40 10.6 5.0 4.7
Nitrate of soda ..... 21217 53 7.23 40 o 115 L
Precipitated bone .. 277.9 6.9 834 1L Wi 070 S
Carbonate of potash. 265.0 6.6 TOIBRE S, elha 0 0
Datali iz 2,807.2 . -70.1 $80.86 200 1600 2000 14.9
Plot K7. 2/3 mineral potash in witrate; 1/3 in carbonate.
Carrier Lbs. per Lbs.per Costan Lbs. plant nutrient per acre
Name acre 1/40 acre acre NHz P.0s K.O MgO
Cottonseed meal .... 1,463.4 366 = $36.50 120 424 -219 102
Castor pomace ..... 588.2 14.7 882 40 10.6 5.0 4.7
Nitrate of potash ... 266.6 6.7 9.02 40 DI o G 2 S
Precipitated bone .. 277.9 6.9 834 S o706 S
Carbonate of potash. = 87.0 g2 6.52 Lk 56.5
Totalli e 26831 671  $7010 200 1600 2000 140

Plot K8. Mineral potash divided equally between sulfate and carbonate

of potash.
Carrier Lbs. per Lbs. per Costan Lbs. plant nutrient per acre
Name acre 1/40 acre acre NHs P.0s5 K.0 MgO
Cottonseed meal .... 1,463.4 366  $36.50 120 424 210 102
Castor pomace ..... 588.2 14.7 882 40 10.6 B LAz
Nitrate of soda ..., 2107 =2 723 40 el i
Precipitated bone .. 277.9 6.9 Sl D Tor ) 2l
Sulfate of potash .. 1722 4.3 AT s 86.1
Carbonate of potash. 132.5 3.3 004 | isies 86.1
An gl T iy 2,846.0 711 $7566 200 1600 2000 149
Plot Ko. Mineral potash divided equally between sulfate, witrate, and
carbonate,
Carrier Lbs. per Lbs. per Cost an Lbs. plant nutrient per acre
Name acre 1/40 acre acre NH3 P205 K.0 MgO
Cottonseed meal .... 1,463.4 366  $36.50 1200 424 219
Castor pomace. .... 5882 14.7 8.82 40.0 10.6 5.0
Nitrate of soda ..... 107.4 2 3.65 T2 et
Precipitated bone .. 277.9 6.9 8.34 SR FT07.0 B
Sulfate of potash ... 114.8 2.9 3.16 LR SR ¢yt 57.4
Carbonate of potash. 833 22 6.62 57.4
Nitrate of potash ... 1323 i 4.96 7O St 2 57.4
Eotdlt el 27723 603 $7214 2000 1600 200.0

It will be noted from the above that not only carbonate, sulfate and nitrate
are being tested but various combinations of them.

No significant differences in growth were observed during
1925, the first year of the experiment. After the heavy rains
in July there was considerable indication of leaching and the
lower leaves showed considerable yellowing before harvest.
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Growth was not entirely satisfactory; and besides, a spotting of
the lower leaves resembling in all outward symptoms the southern
bacterial disease, “angular leaf spot,” caused considerable damage
on one end of the field.

All sorting and pooling data are presented in Tables VII
and VIIIL.

~Comparison during the sorting placed the tobacco from the
sulfate plots (K4) as the poorest of all. The leaves were inclined
to be yellow, boardy, and lacking in life and elasticity. The plots
having carbonate of potash alone (Kg) were of better quality
and the net return was higher although the yield was about the
same. The highest yield and highest net return per acre were
on the plots where 24 of the mineral potash was from nitrate
and the other third from carbonate (K7 and K7*). (It was
not possible to use nitrate as the only source of potash because
the mineral nitrogen would thus have been raised above the
requirements of the formula.) The average price was also
highest on these and at the time of sorting the quality of both
was rated as good. The plot, however, which rated highest was
Ko*. This tobacco was thin, elastic and showed no white-vein
nor yellowing. Angular leaf spot was more serious on this than
on any of the other plots in this field, and was responsible for
the high percentage of brokes. Otherwise it would have made
a much better showing. The duplicate plot K9, however, was not
considered as good. Since this was the first year of the exper-
iment and the growth on all the plots was not considered entirely
satisfactory, it is best not to draw any conclusions.

The effect of the different carriers of potash on the reaction of
the soil is of interest and importance. In May, before the fertil-
izers were applied, samples of the soil from each plot were taken
and the reaction tested. Again in September after the crop was
harvested, the soil was tested. Without presenting the results of
these tests in detail it may be stated that the change in acidity on
any of the plots was not perceptible within the limitations of the
method. It will be necessary, however, to continue the deter-
minations on the same plots through a series of years before
generalizing on the effects of using different potash carriers on
tobacco soils.

. Soil tests on the fertilizer plots at the Rhede Island Station (R. I. Bul.
189) after 26 years of application of cafbonate’ of potash and of soda are
sometimes cited as proving that carbonate of potash has a strong tendency
to make the soil alkaline. It should be noted, however, that in addition to
the regular ration of carbonate of "potash, these plots received a heavy
application of carbonate of soda (620 lbs. per acre during the spring when
the tests were made). g

In view of the natural leaching of.certain basic elements in
average soils and the amount of potash which is removed by the

L
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tobacco crop every year, there would seem to be little danger of
so reducing the acidity as to bring on rootrot by the annual
application of two to three hundred pounds of potassium carbo-
nate per acre. A long series of years of this treatment, however,
might endanger some soils. Carbonate should be avoided on low,
heavy soils where the seepage water from higher ground is apt
to stand and from which there is little leaching. In many tests
which were made during the past few seasons in tobacco fields it
has been found that such low spots in the field are more alkaline
than the lighter, higher soils and that rootrot is most serious in
such places.

Greensand marl. This is a natural sand containing from 5 to
7% potash. It is claimed by the producers that it also furnishes
sufficient phosphoric acid and that the addition of nitrogen is
not necessary. Tests during 1923 and 1924 on plots where this
was the only fertilizer used showed that it did not possess enough
available plant nutrients to produce a normal development of
tobacco. It was thought best in the tests of 1925 to supplement it
by the addition of cottonseed meal. A mixture was therefore
applied at the rate of 3200 Ibs. of greensand marl and 800 Ibs. of
cottonseed meal per acre. The two plots (Kro and Ki1o*) thus
treated were in the same field and adjacent to plots N1*** and
Np###%  The results on the marl plots should be compared with
these check plots and not with the other potash plots which were
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once or when only 15 of it is applied before setting, 14 as soon
as the plants are well started and 14 two weeks later; (2) to
compare a full ration applied at setting with a reduced amount
applied fractionally. The plots were in duplicate on the same
field as the nitrogen series with the exception of F4 and its dupli-
cate which were on the same field as N1#** and N1*%*** and these
must be compared with the latter plots.
Formulas for the mixtures are as follows:

Plot F1. Same as N2 but plant food reduced to 150-120-150 and applied in
three applications.

i . pl ient

Clz\ir;leer : ; Lb:'.; rpeer. ?:sﬁean NHi‘bs b ;Zé) futrleangr ac‘i& <0
Cottonseed meal ....... 6859  $17.15  56.25 10.0 10.3 4.8
Castor pomace ...... v 275.8 4.14 18.75 4.9 3.8 2.2
Nitrate of soda ....... 398.5 1354, 75.00 sk S e

Precipitated bone ..... 247.2 742 05.2

Sulfate of potash ..... 120.0 3.58 64.5
Carbonate of potash .. g9.2 7.44 ot A 64.5 sl
Double sulfate ....... 30.4 53 S5 7.9 3.5
Total fEsie Lo 1,866.0  $53.77 150.0 120.0 150.0 10.5

Plot F2, Same as Fr1 but all applied broadcast before setting.

Plot F3. Same as N2 but plant food reduced to 125-100-125 and applied in
one application. ]

in a different field. The sorting records of the two marl plots Carrier Lbs.per  Costan Lbs. plant nutrient per acre
i i Name acre acre NHs . P05 o g
and checks along with the yields and net return per acre are 6 166 8.5 4.0
d il Table 130 Cottonseed meal ...... 5716  $14.29 40.9 g -
presented in [able IX. Castor pomace ........ 220.8 3.45 15.6 4.1 =3 18
Nitrate of soda ....... 332.1 11.29 62.5
Tasie IX. GReENSAND MarL anp CrECK Prots, Precipitated bone ...... 206.0 6.18 i 79.3 &
- Percentage of grades SRl : o Sulfate of potash h i 137.5 296 218t 3.0 ggg
: ool Yield Average et return Carbonate of potash .. 2T .20 S e ¢ iy
M. W. L Dark L Short Fillers & rat- fter di ing 4 6.6 2
Pt et LW, ks ok onk ShartBilgat st per Curle” st deincingl Double sulfate -....... 54 o i
Kro 6 8 18 18 3 3 C 1324 25230  $237.07 81 xzeo HE000 ¢ tege By
Kio* T3 B0 18T 24 20 C 1641 .34305 400.27 Totall R sy 1,555.1 $44. 5

2
Nyhtt 29 SHi e a o g 12 A 1646 47335 610.99

Nrwkek 59 ARG 8 14 A 178 43615 600.23 Plot F4. Same formmla as F3 applied fractionally in three applications.

Sorting records for these plots are presented in Table X and
the pool ratings, average price, acre yield, and net return per
acre, are in Table XI.

These data show that the check plots sorted out with more high
grades, the quality was rated higher, the acre yield and average
price were higher than the marl plots. The net return was nearly
$300 less per acre on the marl plots. The addition of marl as a
source of potash would make the mixture too bulky and the

.o

Tapre X. FracrioNAL AppLICATION Prors. Sortine Recorps, 1025.

” ”

FRDelive Would be no less than that- of USing @ hlgher grade R Plot wg;%;})let:rs vl\\rfgiipuer;ls }!‘;;i(gs s'telglamﬂ;ng seLclgggs secxo?nds sechnds Brokes Fillers
potash carrier. Fr 4 P 28 13 4 2 0 23 8
Fr* 3 I 26 0 21 2 o 17 8
FracrroNaL APPLICATION SERIES. 11::2* g o ;"‘5‘ ig i . - ?
The two objects of this-series were (1) to determine whether gs 4 U e £ S 2 - 2; 2
a given amount of fertilizer is more efficient when applied all at Fi* ?t; ;g zz 1(5) s . ] = °
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e gl ol & g The duplicate plots F1 received exactly the same mixture and
g File wl R F i Quantity as duplicate plots F2, the only d1fference_bemg that the
£ Zilee Sl R fertilizer on F1 was applied in three different portions while that
e g = on F2 was applied broadcast all at once at the time of fitting the
& 2| 3 ERIRE| | ¥ 3 ground. Comparing the average net return, however, we find
z - 5 I ‘§ &?5_ 2 §§ % that there has not been a gain but an actual loss of $17.09 per acre
B Z | A e Y| @ . from the fractional application besides the extra expense of the
5 y LT O o labor for making the three applications. In 1924 there was an
& S| 8 SR Haslliese X advantage for the fractional application of $4.01 per acre which
= Al S| 8§ ® |2 would not pay for the extra work. In 1923 the advantage was
2 g = T with the single broadcast application. )
< Ty Sal gieil e 18 Three years of testing on these same plots have failed to show
= g | = S8 gﬁ SRS |3 that there is anything to be gained by dividing the fertilizer and
2 =L LR e P making later applications. It was suggested, in writing up the
~ @ results of the 1924 tests, that perhaps the results would be more
& o = favorable for fractional application during a season of more
8 &3 R e L e rainfall. But the rainfall in 1925 was above the average and
5 8 still the results were less favorable for fractional application than
% 7 & in the preceding year. It does not necessarily follow, however,
S g Sy g e i that the results would be the same on all tobacco fields. The
s ;ﬁ BEnR i e o soil where these plots are located is not of the light “leachy”
8 8% = type where one might expect the greatest benefit from fractional
=5k b~ >89S gy |2 appllcatlop. It is planned to repeat these tests during 1926 on
s £ 7| E8|R88|83 = such a soil.
Z & o The effect of reducing the amount of fertilizer is indicated by
e . & comparing plots F2 and F3. It will be noted that the saving
i B8 SRR | bS] in cost of fertilizer was more than counterbalanced by the reduc-
g 3% & LT N ) tion in net return. Effects of reducing the application for three
&~ i T : £ years in succession may be seen by comparing Plot Fz2* with
2 hy oig i Wa S Plot K1 of the potash series. These two plots are immediately
S| = 3 b P = adjacent, being separated by only one row of tobacco. The
:, £ o differences in proportions of ingredients in the mixtures applied
B| &k s g AN e were very slight, but K1 received ammonia, phosphoric acid and
Uﬁ) §; = =T LT e 2 potash at the basal rate of 200-160-200 while F2* received the
L | BE& g Same at the reduced rate of 1 50-120-150. The differepces were
g : e LD T T & In about the same proportion during the two preceding years.
3 = - ] ° he net return of this year for the K1 plot was $764.85 as con-
5 i trasted with a net return of $423.68 for the F2* plot. !
2 Sl > 2 . The Fy4 plots were on a different field and were only started
b AN S R 5 ' 1925 after heavy applications in the dry year of 1924, hence
2 °g £ |3 = 2 the results are not comparable with the other plots of the frac-
% 2% e e ;g tional application series, The N1 plots on this field, howevgr,
E S s |8 g & averaged a net return of only $529.96 per acre, as compared with
e 58 2 g [+ 8 |8 $584.77 from the fractional plots.
<
ot & | A 0 2
b =
: i\ 28 |2
< = vl ok S TN
& i bl BTSN sl i)

S
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SOME GENERAL CONSIDERATIONS ON
TOBACCO FERTILIZERS.

Four plant nutrients which must be furnished in the tobacco
fertilizer are ammonia, phosphoric acid, potash, and magnesia.
These four materials are not purchased in a “free” condition but
each is a part of some common substance known as a “carrier.”
Any one of the four may be supplied in a variety of carriers;
e.g., ammonia may be supplied in cottonseed meal, fish, nitrate
of soda, or a dozen other carriers. Or, one carrier may furnish
more than one element, e. g. cottonseed meal furnishes all four =
of them. ]

In deciding on the fertilizer to be used, the grower is con-
fronted with two questions: (1) How much of these nutrients =
shall be applied to each acre? (2) What carriers can be used to =
the best advantage in the mixture? In the light of the exper- =
iments described in the preceding pages let us try to answer simply =
and briefly these two questions: '

How Mucu FerTiLizER SHoULD BE USED?

It is unfortunate that many growers still think of their fertil- 4
izer applications only in terms of the number of pounds of to
mixture which they spread on an acre. Such a practice 1
largely responsible for the inclusion of large quantities of use-
less “fller” in the mixture by fertilizer manufacturers. By doin
this they can furnish a large bulk of mixture at a low price b
the bulk applied to an acre does not necessarily bear any definit
relation to the amount of nutrients furnished, their chemical form,
or the nature of the carriers. The grower should think of his fer
tilizers in terms of the amount of nutrients supplied to each aci
of tobacco without any regard to the weight of the mixture.

Ammonia. During the first three years of the experiment
the quantity of ammonia in the standard mixture was about 20
pounds per acre. When this was reduced, the loss in yield and
net return more than counterbalanced the saving in fertilizer
cost. The same principle held in 1925 when we experimented

with applications less than 200 lbs.” It will be noticed in the
tables presented in the preceding pages that the plots which pro
duced the most tobacco also usually produced the best tobacc

i. e., there was a larger proportion of leaves in the higher grade
~ and the average price was correspondingly high. The impres

sion of many that a big growth of tobacco produces a heav

inferior leaf is not borne out by the actual sorting records ©
these experiments up to date. This was also the conclusion

Dr. Jenkins after the five-year Poquonock experiment of thirt

years ago. In those experiments it may also be mentioned t

it was found profitable to increase the nitrogen to 210 pou
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(255 Ibs. ammonia per acre). O ; i i
) n the basis of experiments up t
iiva(;teaancll Csluppl.}(;,m.(-:‘ntary experience of many succgssful growlé):rso
appliéfi ii ; IEo‘[hehev‘e ﬁgat }nlthedproper amount of ammonia to be
I e neighborhood of 250 pound s
been previously mentioned, h i L
ned, however, that different fi 4
‘1;25?7 gl?égef%ly as to fertlhzerdneeds. Intelligent experier?lcclsisn;ﬁ}e
r any grower and if years of i
that he can raise the best toba . e
1 ttobacco on some of his fiel i 3
than 2(;5.0 Ibs, while others need more, he will do svglsl ‘;‘gtgx}gisg
;?\?e rsa;1 Ollclell(li :zoilhgélge.th Thﬁse who think this amount too expen-
: } sider that there is money in outd
in the big yield. On the average i e ey
- age it takes 1500 pounds of
to pay the expenses of producing. Th + i i
for those pounds in exces g e Wl g e
s of that amount is his pr
1 ofit.
_%z\l/r;lr:r)lt ;(i;fsggst(; ?:glleld angtp}‘acczltlce which will add to t%at exceI;Ise
. all profit it , .
little extra fertilizer, i Rl et el c
. }ifg&ﬁgo:;cinaci%. Ehe éact that we can grow the best tobacco
. eral phosphorus carrier has been used f
years 1leads us to believe that many old tobacco fields ac;z f:?)ﬁi
s1st§nt y oversupplied with that element. Although we are not
(r;;lit)tfe(tioﬁr.gfgmﬁlengll that xéqlneral carriers of phosphoric acid be
all soils, we do believe that our basal ratio
. _ n of 1
il;st flfr' a?re dIS too hxgh and that growers could well afford ?g
fest ﬁilll;l Safr:) : gyf:;wmg off phospltllorus carriers from parts of
heir . years to see whether there i deteri
tion in quality or yield. A i i
¢ y o : saving of $10.00 i
ma};ie with a little intelligent experimentftion. S
L ]gz;z;s}ft;o rrI: ortég yeta}rs te?t ig the Poquonock experiments showed
S uction of the potash to 150 pounds. N
experiments to determine the actual . L i
T ual amount of potash required
alley tobacco soil
. . ils are on record. I
?hissergreldoi uiaf-zilolillqy cogdqcted long continued experimerﬁ:s tg?
¢ mmendations are largely guesses
Wt}l{are using 200 pounds of potash pe1fg acyrez.> il oge
agnesia. Fifteen pounds of magnesia per acre has prevented

it
| ¢ appearance of any symptoms of magnesia shortage. The

arge amounts of doubl \
Put in some p € manure salts used by some growers and

repared mixtures i .
actually injurious. » 81 excessive and useless if not

s

WHAT CARRIERS ARE BEST,

Si :
i aﬁ;c; iitngo(}n(eiif?firth?c foug toba}clco nutrients may be obtained
) ! ent carriers, the i i
= rs, grower who mixes h
Oneslhﬁ:r Ls nleéct confronted with the necessity of decidinglfmg;}gﬁ
should use. His choice will be influenced partly by the

Telati
ve cost and the supply and ease of mixing, but more partic-
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ularly should he be guided by what experience and experiment
have shown to'be the effect of a given material on the quality"
and yield of tobacco. Apparently the tobacco plant responds
differently to different carriers of the same nutrient. For
instance, we know that tobacco grown with nitrate of soda as
the only source of nitrogen is different from tobacco grown on
cottonseed meal although there is no known difference in the
nitrogen which is derived from the two. Concerning the effect
of some of the carriers there is considerable knowledge but very
few and insufficient tests have been made with others. Under
the circumstances we believe that the grower will do well to use
only those which long use has shown to be satisfactory and to
avoid new or little tried materials until their worth has been
demonstrated by unbiased and competent experimenters. |

Ammonia. 1t is generally believed that a part of the ammonia
should be derived from mineral sources but the larger part from
organic sources. The mineral carriers are more active and are
included usually as a starter. Also nitrogen from this source is
less expensive. The recent station experiments indicate that
mineral carriers may be used to furnish up to one-half the
ammonia of the formula without injury to quality or yield.
Some successful growers however, use no mineral carriers at all. =
Of the organic carriers, cottonseed meal is the most extensively
used and regarded as standard. The grower can make no mis-
take in using this as his principal ammoniate. Castor pomace is
used almost as extensively and it is questionable whether there
is any difference in the effects of the two on quality of the tobacco.
There is a general belief that it should be used more extensively =
on the lighter soils. Linseed meal seems to be about as good
as either of the above, but experiments indicate that the yield
is not quite as good. Dry ground fish is used in smaller quan-
tities by most growers either in the original mixture or as a side -
dressing. There is an impression in some quarters that it is not
best for the burn and aroma if too much is used. The same may
be said of tankage. Of the mineral carriers of ammonia, nitrate
of soda is standard. Sulfate of ammonia, which is sometimes |
used, is subject to the objection of adding too much sulfate to
the soil. It could probably be used to advantage, however, where -
the soil has been made too nearly neutral and it is desired to
make it more acid. Nitrate of potash should be an excellent
source of mineral nitrogen if the supply was dependable. Ammo-"
nium phosphate (“Ammophos”) should also be a good carrief
since it carries two essential plant elements and the residue iS©
small. It should be tried more extensively in an experimental
way, however, before making sweeping recommendations. The:
same may also be said concerning synthetic urea and a whole:
list of other “air-nitrogen” materials. .

Phosphoric acid. Precipitated bone is the standard. Acid

be desired.
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phosphate contains too much sulfate but the high grade treble
superphosphate should be nearly free from this objection. Fish
1s a commonly used source of phosphoric acid. Ammophos
as previously mentioned should be tested more extensively. In
view of the previously mentioned low response of our tobacco
soils to lack of this element, it is possible that raw rock phosphate
the cheapest of all sources of phosphorus, would furnish all that
is necessary.

Potash. Carriers of potash have been fully discussed on a
previous page. High grade sulfate is most extensively used
but we believe that on the more acid soils carbonate in the pure
form or in ashes could be substituted to advantage. Another
very excellent source of potash is tobacco stems. In this source
the grower not only gets potash but also phosphoric acid and
nitrogen. Besides the four elements under discussion. it is pos-
sible that tobacco stems also furnish other things which are
advanta.geous for the growth of tobacco but of which we have
no specific knowledge. It is pretty safe to assume that whatever
is needed by the-tobacco plant will be found in “stems,”

In conclusion we believe that it is a good principle not to
depend always on one carrier for each nutrient but to mix several

carriers. On the same principle it is well to vary the formula
from year to year.

STRAIN TESTS OF OUTDOOR TOBACCO.

P.J. Anderson and N. T. Nelson

It is a fact well known among tobacco growers and dealers
that neither the Broadleaf nor the Havana tobacco grown in
New England are all of the same strain. The differences in the
Brogdleaf are more pronounced and the different kinds have
received distinctive names, such as the John Williams Broadleaf
Hockanum Broadleaf, etc. The distinctive features of some of’
these types are readily apparent even to the inexperienced, as for
¢xample, the long, pointed leaf shape of the Bantle Broadleaf.
SOm(? of the other types, however, are distinguished by char-
acteristics which are apparent only to the eye of experts long
a§éllstomed to judging Broadleaf Tobacco. Even though the
pia_erences may not be apparent in-the field, they may be quite
enclen on the sorting bench. A third way in which these differ-
certaSi arle nig{ufested is in the adaptability of certain strains to

Outhn V({/c.a ities, for example, the John Williams strain in the
e Wiglctlesl(;r Osuectt}llo?.h. l}lé‘arly. any experienced Broadleaf
el i toyanothir. 15 farm is better adapted to one partic-

he origin of these distinctive strains is not as clear as might
In fact we know very little about the origin of Con-

b
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necticut Broadleaf. Were these differences already there when
the seed was originally brought to New England or have they
developed since then? It is doubtful whether Connecticut Broad-
leaf  had a common source. Undoubtedly different types were
introduced at different times and the source is not recorded.
For example, we are told that the John Williams Broadleaf was
so called because a grower of that name living in Manchester
obtained some seed from Washington, D. C. grew it and distrib-
uted seed to neighbors who liked the type he grew better than
their own. Whether it was" originally a Maryland Broadleaf,
Pennsylvania, Ohio, or =something else can only be guessed.
Other strains have been introduced in the same unrecorded wayv
and are still being introduced, but nothing is put on record lest

Fic. 5—Strain test plots on station farm. Broadleaf to left, Havana
seed to right and Cuban Shade strains ahead.

the buyers should think it was not really Connecticut Broadleaf
and would not pay so much. y

It is entirely possible that differences have developed and become
fixed in types of tobacco® subsequent to their introduction here.
Whether one believes that the differences in strains which he
observes are due to small mutations or to segregation after for-
tuitous crossing is not of so much importance as the fact that
these differences do exist and that they are inherited. Many
growers have kept their own particular seed for twenty, thirty,
or even forty years, always selecting the best plants for seed and
as a result have won a reputation in their own neighborhood for
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growing a superior type. In some cases this reputation is prob-
ably not due to the seed but to the type of land on which the
crop is grown; or, the cultural practices may be so judicious that
it is difficult to distinguish the results of such differences in
handling from those which are inherent in the strain. Progres-
sive growers are constantly trying to improve their type of tobacco
by selection of their seed plants or by getting better seed from-
some other source.

If such differences do exist it is reasonable to believe that some
. strains are better than others and will yield a larger profit to the
- grower when grown under similar conditions. The differences in

which the grower and dealer are most interested are those which
. appear in the sorted tobacco. They should be measured by the
- sorting record and the expert’s judgment of quality. -
In order to see whether there are such differences it is necessar
. that the strains to be compared be grown on the same land side
- by side and with the same cultural treatment throughout and then
- sorted and judged together.
. Such strain tests were started by the Tobacco Station in 1924
with the object of (1) determining definitely whether there are
strain differences in the Broadleaf and Havana seed which will
. remain constant, (2) measuring such differences, if present, in
. terms of sorting and pooling, (3) picking the best strains for seed
. distribution, and (4) selecting strains for possible further improve-
- ment through individual plant selection. The seed lots for the
- original trials were selected by Mr, Hickey of the Connecticut
~ Valley Tobacco Association. The lots were selected on the basis
of the crop records of the growers rather than on any known
differences. It seemed best to make the tests not only on the
station farm but also on other farms to see whether the differ-
. ences observed in one place would be the same elsewhere. Also
- 1t seemed essential in the case of the Broadleaf to grow each of
- the well recognized types in the section in which it was most
extensively grown.
. The tests have continued through only two years; results have
* been delayed through the unusually dry weather of the first year
- and in some cases by unfortunate selection of the fields for the
tests. Nevertheless a preliminary report is offered at this time
\fzivhi;:h should be considered only as a report of progress and not
- final.

Havana SeEep StrRAIN TESTS.
Tests of 1924.%*

Some preliminary tests on a few strains of Havana seed were
. made at the Tobacco Station in 1922 and 1923. Although no

* Report by N. T. Nelson.
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deailed records of yield and quality were kept, it was the opinion
that the observed variability in type and quality of Connecticut
tobaccos was more attributable to environmental differences than
to the seed. In 1924 a larger number of seed lots was tested and
sorting and pooling records taken. The tests were made both on
the Tobacco Station farm and on the farm of Mr. Howard Hen-

ever, resulted in a crop of such poor quality that records were
taken only on the tobacco grown by Mr. Henshaw. Seed was
furnished by the following growers:

MV iR e et el ST PGl L s Ll Bloomfield -
N, B, Kendall and Sons e iDLty Granby
Howand!iEenshaw (000 - R inlEals i o s Suffield
OG0 s PR e 0 P S Westminster
R Grmyves LI OF e e e ol e Canton
Wyman. Crattsn. s m i cndl B il ‘Whateley
PanlaniiProulsc e ST T Hatfield
StantonyBrowg i G B e et Poquonock
INEGIDda andl Sons el Wil L i Easthampton
LI B b o o U e s TS Hadley
VA Tsom e Lot s B e G Avon
DuncaniiBrothens ol sl i i dl i New Milford
George | AlliPeckhanm! il 0 e Suffield
WL Warner :

Howard Sikes

F. A. Johnson

J. E. Phelps

The yield, sorting and pooling data are presented below in
Table XII. - i

Tasre XII. Havana Seep STRAIN Tests AT SUFFIELD, 1924. COMPARA-
TIVE YIELDS, QUALITY AND RETURN PER ACRE. ‘

Yield per Price per Total return Relative rating
Grower acre pound per acre Yield Quality = =
Rice o aiiu e 1344 $0.2164 $280.71 69 ST
Kendallloiniy o 1704 0.3424 603.09 o1 SR
Henshaw || ol 1596 0.4109 670.16 82 100
IV sl s b 1590 0.3834 611.01 82 o1
Graves ilapi i 1428 0.3332 475.81 AL 8o
Gt i e 1806 0.3904 704.00 93 93
Brotlsesii 220 i 1506 0.3639 580.78 82 86
Bednna it i 1932 0.4007 774.15 100 96
Dirdast ks 1596 0.3543 565.46 82 84
Pelissier: i gula 1764 0.3031 603.43 Q1" i 93
o o | S B 1506 0.3218 513.50 82 70
Duladanifiival e 1764 0.3470 612.11 91 81
Peckham  ...... 1512 0.3420 5I7.10 78 81
Wiartep: b 1680 0.3054 513.07 {4187 73
Sileastilasion 1506 0.2504 414.00 82 62
Jobmsonip 20 1764 0.3708 654.00 91 88
Phelnsuionpl i 1386 0.2177 300.73 71 52
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The price per pound is based on sorting percentages, pooling,
and corresponding 1923 prices without deducting for sorting,
packing and storage. The return per acre is the product of the
yield and the price per pound. The yields ranged between 1344
and 1932 pounds per acre. Relative ratings were calculated by
calling the best 100 and figuring the others on percentage of the
best. Rating them in order of total return per acre, the relative
rank of the first six is: Brown, Crafts, Pelissier, Henshaw, John-
son, and Duncan. The results of 1924, although preliminary,
indicate good possibilities for improvement and selection on the
average Havana now grown in the Valley.

Tests of 1925.

In 1925 the tests were conducted on a rather light sandy soil
at the station farm. This field proved to be a rather unfortunate
selection since there was apparently considerable leaching of the
fertilizer just after the heavy rains of mid-season and the lower
leaves turned yellow before harvesting. As a result the strains
sorted out poofly. Nevertheless, this test has the advantage of
showing what the different strains will do under adverse condi-
tions. The tobacco was sorted and pooled as described under
the fertilizer tests. The pool rating, acre yield, price per pound
and return per acre are presented in Table XIII.

TaBrLe XIII. HAvAnNa STRAINS AT TOBACCO STATION—T1025. PooL RATING
Acre YieLp, Price Per Pounp, anp NET RETURR !

5 Acr i
Strain Rating yi?&ls A‘;r)?i.ige %Zﬁ?lle Sgég‘%;&d Vl\iﬁge

Sheanyi ot iod € sleiie g $0.2609 $361.35 $106.16 $255.19
Craftsi e D 1410 0.2735 385.42 111.67 273.75
Proulx (o G 1276 0.2208 203.22 00.21 203.01
quwg ....... D 1367 0.2317 316.67 100.13 216.54
Pelissicplitidliie @ 1147 0.2022 231.87 22,33 150.54
Vietsi o MRuiais D 1250 0.2273 284.13 87.31 106.82
Warner ...... D 1244 0.2312 287.55 76.69 210.86

rean Tl & 3T 0.3021 306.05 81.90 314.15
Johnsen i [ C Lg4 oo i 8 gia) 72.06 210.98
AlsgpSTssinil D 1209 0.1763 213.15 62.75 150.40
Grayes e D 1214 0.2112 256.40 74.05 182.35

enshaw ..... © 1240 0.2121 262.094 72.42 100.52
Peckham ..... D 1396 0.2803 * . 391.23 96.04 . 205.19
Kendall ...... (T 1218 0.2716 330.81 80.63 250.18

Using total return per acre as, basis of rating, as for the 1924
series, the first six are: Duncan, Peckham, Crafts, Shean, Ken-
dgll, Brown. Three of the first six were the same for hoth years,
Vviz.,, Brown, Crafts, and Duncan.

Final conclu§i0ns as to the relative value of the strains, how-
cver, must wait until after more comprehensive tests of longer
duration.
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BROADLEAF STRAIN TESTS.
) Tests of 1924.*

Very little work was done on Broadleaf during 1922 and 1923.
In 1924 the Broadleaf project was expanded through the coopera-
tion of the Connecticut Valley Tobacco Association and the Hart-
ford County Farm Bureau. Several lots of seeds representing
cach of the leading types of Connecticut Broadleaf were secured
and tested in their respective districts. The results of these tests
are given in Table XIV. The only fair comparisons are between
the different strains of one type. The different types cannot be
compared for they were grown on different farms.

TasLe XIV. CoMPARATIVE YIELDS, QUALITY AND RETURN PER ACRE ON

BRroADLEAF LoTs 1N FARMER'S COOPERATIVE TRIALS—I1024.
Yield per Price per Return per Relative rating

Type Strain acre pound acre Yield Quality
Lb. $ $ % %

Cainon | skl 1834 .3005 732,68 91 73

Hambach .... 1799 .4378 789.60 00 79

Cavanaugh .. 1785 .3863 789.55 89 70

John Williams
Brondleut E/?}r)ant Bros. .. 189(()) . 506;) 956.7?) %4 %21
o ibert ....... 175 .44 773.5 7
- 4 Killam ‘oo 1659 .3033 652.48 83 v
H. Vibert’s
S ot Riordan ..... 1715 4011 687.809 86 73
i Bancroft .... 1554 .5488 737.84 78 100
Miskill ..... . 2009 4748 053.87 100 86
| Gragt sss s 1895 4183 792.68 96 76
[ Roberts ..... 1960  .2493  488.63 100 74
Hillss s b5 v 1025 2782 535.54 98 83
Frank Roberts Olivet e, .. .8 1645 1338 220.10 74 39 48
Broadleaf Heller ...... 1610 2785 . 448.39 72 83
at Mcllvane .... 1610 2007 337.62 72 62
F. H. Ensign’s 1 Ensign ..tk 1855 2185 40532 95 ' 65 %
Silver Lane Veogels csaipais 1680 202 21206 76 38 8
ROrHES  vieinatois 1890 .3367 636.36 96 100
Evans ....... 1680 .2005 346.92 76 61 48
Geiselman ... I7I5 .0871 149.38 99 34
Cooley: zxu:'s» 1722 2516 433.26 100 99
Hockanum Hamilton .... 1I575 1685 26539 92 66 %
Broadleaf DYSeh wwenssls 5 1440 .1325 194.78 84 52 48
at © q Brewer ...... 1484 .2309 342.66 86 or
J. M. Herr Hollister .... 1624 2232 352.48 94 37
Hockanum Dunham .... 1610 2543 409.42 03 100
Hofton: . . .«kh 1650 2349 389.70 a6 oz
Bl ma s s s 5o 1715 2432 41700 99 9060
_Demar ...... 1952 .1483 289.63 100 93
BBar&er ¢ H. Smith .... 1922 .1073 - 206.23 o8 | ‘G7i§
mzt ea J Liebler ...... 1708  .1372 245.62 02 26
: s | Bachl _::sseme 1488  .1032  153.5 75 5
B‘{rn}&m Ll?)blers G. Smith .... 1643 | .1434° 23561 84 ‘SoN
So.Glastonbury | Hoffman .... 1820 .1508 20227 93 100

* Report by N. T. Nelson.
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An examination qf Table XIV shows the wide variation within
each type, some strains returning twice the value per acre of others.
How much.of th}s was due to inherent strain differences, how
much to soil variation or to other sources of error cannot be

stated. The tests of 1924 indicated the need for a continuation
of this work as reported below.

John Williams Broadleaf Tests of 1923.

The John Williams strain trials were conducted on the farms
of Mr. Horace Vibert of South Windsor, Mr. E. Handel of
Glastonbury and at the Tobacco Station. This type did not do
well as Handel’s although other types alongside it on the same field
of apparently quite uniform soil did very well. Mr. Handel, in
former years, had tried the John Williams tobacco on his fz;.rm i
but had discarded it for the Hockanum type because the John
Williams was unsatisfactory there. The growth was only fair at
the Station Farm but was quite satisfactory in South Windsor
where this"type is generally recognized as being at its best. For
it(})ns lFfaSt%n motrehwelg}}llt should be attached to these tests in that

cali an at the other two. i
e pl};nts e All tests were on single rows of
The percentage of grades is presented in Table XV and the

E'Iz‘i;ll)rlxeg, }g\cflie yield, average price per pound, and net return in
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PERCENTAGE OF GRADES, 1025.

TaBLe XV. JouN WILLIAMS STRAINS OF BROADLEAF.
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TasLe XVI. JouN WiLLiAMS BRrOADLEAF STrAIN TEsts, 1925 PooL RAT-
ING, ACRE YIELD, AVERAGE Prick, AND NET RETURNS.

Vibert Farm, South Windsor.

d i Acre Av. Price  Tot. Value Sorting and Net
Strain Rating  Yield per Ib. per Acre  Overhead Return
Canmon i oo B 2164  $0.37145  $803.82  $182.64  $621.18
Hambach .... B 2010 0.3604 724.40 176.28 548.12
Vibertinet oo C 1091 0.2866 570.62 156.40 414.22
Riordan .00 (L 1984 0.35335 701.05 170.03 531.02
Bancroft .... B 2003 0.38075 804.05 179.58 624.47
Misksll s et C 2317 0.28405 658.14 183.51 47463
Handel Farm, Glastonbury.
Hambach .... B 1126  $0.34225  $385.37  $ 00.66  $294.70
Vibert ....... A 1008 0.3041 300.53 70.04 235.59
Rigedan @t B 1230 0.40515 498.33 105.61 392.72
Banerortiii . () 1025 0.2543 260.66 73.19 187.47
Miskallethig B 1156 0.332 383.79 03.81 289.98
Tobacco Station Farm.

Cannomlida B 1338  $0.30075 $402.40 $ 95.04 $3060.36
- Hambach' & .. A 1352 0.314 424.53 01.20 33527
Cavanaugh ... C 1156 0.2397 277.09 70.53 . I107.50
Vibert ki B 1053 0.3073 323.59 80.660 242.93
Riordandiriies © 1270 0.2857 362.84 04.81 268.03
Bancroft A 1140 0.35(?) 300.00 80.66 318.34
Miaskild ik oy A 1327 0.38105 500.45 101.04 404.81
Eratity . L C 1206 0.2752 331.89 86.11 245.78

The Foran strain which made a good record in 1924 was not
planted on account of lack of seed. The Cavanaugh strain was
found to be the same seed as the Vibert strain and hence was
not tested at Vibert's or Handel’s. The seed of the Grant and
Cannon strains did not come well in the seed beds and hence there
was a shortage of plants, which accounts for the fact that they
were not set at all three farms. In point of yield alone, the
Miskill strain has made much the best showing. It was highest
in the 1024 test, highest at Vibert’s in 1925, second at Handel’s
and within 25 Ibs. of the highest at the station farm. It was
within $3.00 per acre of the highest in net return in 1924, highest
in net return at the station farm in 1925. The net return at
Vibert’s, however, was much less than some of the others because
of the high percentage of dark grades. In point of quality the
Bancroft strain has made an gxcelleht showing being rated as
best in 1924, best at Vibert’s, second at the Station Farm, but
poorest at Handel’s. ’

Frank Robqrtf Broadleaf Strains in 1925.

These tests were on the farms of Mr. Howard Ensign at
Silver Lane,_ at the Station Farm, and at Handel’s. Growth was
best at Ensign’s where the tests of 1924 were also conducted.

e
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PERCENTAGE OF GRADES IN THE FRANK ROBERTS BROADLEAF STRAIN TESTS OF 1025.

TaBLe XVII.
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The Station tobacco of this strain sorted out very poorly and the
results cannot be considered as indicative as the others, partic-
ularly at Ensign’s. :

The final data on these tests are presented in Tables XVII
and XVIII.

Frank RoBerts BroaprLear Strain Trsts, 1925. Poor
RATING, ACRE YIELD, AvERAGE PRrICE PER Pounp aND NET RETURN.

Handel Farm.

Acre Av. Price  Tot. Value Sorting and Net
Strain Rating  Yield per 1b. per Acre Overhead Return
Roberts | .0 B 1381 $0.42835  $s01.55  $122.74  $468.8:1
5 S AR E Rl & 1230 0.3401 418.32 105.41 312.91
Hellegbii ol @ 1331 0.34515 459.30 117.53 341.8€
Mecllvane ..... C 1390 0.37365 510.37 123.64 395.73
Ensignl . Juln: C 1181 0.32385 382.47 103.34 279.13
Niogelil Wil e G 1348 0.38335 510.76 120.78 395.90
Horbes, anoinls © 1196 0.2906 347.56 91.61 255.95
Byansiiciitia, D 1268 0.3084 391.05 107.02 284.03
Ensign Farm.
Roberts a0 B 1626  $0.3545 $576.42  $134.06  $442.36
HillsihtyEepmaa B 1494 0.32815 490.26 117.35 372.91
Hellert T B 1747 0.280945 505.67 129.28 376.39
Mecllvane ..... B 1560 0.3341 521.20 107.38 413.82
Ensignile. s B 1698 0.3028 666.97 147.73 510.24
Viogeliulit i B 1647 0.3150 518.80 125.00 393.71
Forbes ....... B 1682 0.33885 560.05 132.12 437.83
Evans...:- ... B 1693 0.33735 571.13 137.39 433.74
Tobacco Station Farm.
Roberts ...... D 1219 $0.21615 $263.49 $80.01 $182.58
Hil]s Sasritseii C 1110 0.18975 210.62 64.10 146.52
Heller' 5oty D 1190 0.17185 204.50 67.05  136.55
Mcllvane ..... D 1103 0.17755 195.84 63.08 13276
Ensigh ek € 1230 0.22645 278.53 79.83 108.70
Vogels i ik D 1231 0.2053 252.72 82.42 170.30
Forbesitan il D 1143 0.1721 196.71 63.78 132.93
BEvans b il D 1005 0.18975 207.78 67.61 140.17

Hockanum Broadleaf .S'{tra@"n Tests of I1925.

The best test of the strains of the Hockanum type was at the
Handel farm in Glastonbury where the Hockanum is said to grow
at its best and where, on the Handel farm, it was very plainly
better than the other types. Growth at the Station Farm was not
as good as for the john Williams type. Sorting and pooling

data are presented in Tables XIX and XX.

‘.,I)v.
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|
& Taee XX. HocKANUM BROADLEAF STrAIN TESTS, 1925. PooL RATING,
g m L R~ RS Yo TR T, Y - Acre YrELp, PricE PER Pounp, aNp NET R_ETSURN.
oo
) LSl |
| & (o L) N | -Handel Farm.
i R A Av. Price : i
p'& £ By g $ %‘ % % N Strain Rating Yice!ifl ;er llt;l.ce ngr\xgilr‘f ngrle!:%lea;id Rgfli'n
- X L Cooley' vl A 1612 $0.6315  $1,017.08 $155.06  $862.02
g b SN R Hamilton «.... B 1590 0425‘? 676.55 139.36 537.19
2 Dunhasn e B 1485 0.58 I 861.30 140.78 720.52
s e L NS oY Horton. «..a:s: B 1832 0.4631 848.40 170.10 678.30
- | Herr st B 1544 '0.5077 883.89 142.36 741.53
| = g ® X F S ¥ Qo ool Geiselman ... Bi gz 0.4697 803.66 161.09 642.57
! \ | Hollister . .; . B 1323 0.4332 57312 117.68 455.44
a ‘ = Dusch‘ e AE 1354 0.43965 505.20 122.17 473.12
g fos] Oy B fE DOE SRR B B i
§ ' 2 - Tobacco Station Farm.
& R U AT s S T R et e Cooley ....... D 1242 $0.18615 $231.20 $78.99  $152.21
” 2 5 S S S TR R s Hamilton' a1 C 1191 0.1995 237.60 72.65 164.05
2 [ ) LU ST e Dunham ', /55, D 1203 0.16625 200.00 67.91 132.09
B el Horton: .. ives D 1275 0.1584 201.96 67.83 134.13
Z g | .
L » Here ol oilsls @ 1349 0.16605 224.00 FLIT S1h2 23
g E g = ST SR - <P il Geiselman .... C 1162 0.1801 200.28 67.86 141.42
(TG e = ) i e Hollister ..... D 1156 0.2201 254.44 24.27 180.17
SR I Paseh ot ik C 1200 0.2421 31231 87.091 224.40
] =
2 T = TS 00 - ReihgEtles o gl S o)
N & | A & [ {53 = ~ — =
=) e ; . 3 :
H i § Among the strains of this type are two which stand out as
& Il 2 ¥ ST R A e preéminently the best, viz., the Cooley and the Dunham strain.
s Rt After the completion of the 1925 tests it was learned that these
o8 E two strains have a common origin in the same lot of seed within
§ % L= s PO A N bl s recent years.
/] + i
e :
@8 w |y 5 8% 889 3 & o= Bantle Broadleaf Strain Tests of 1925.
o g - N N o« -
M T O ; These tests were also conducted at the Tobacco Station and
z & g at the Handel Farm in Glastonbury. Sorting and pooling data
4 £ Y S0 O B K0 TS g s Uy are presented in Tables XXI and XXII.
o
o S, g
; e RiRaag | fisl RS L8
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B oo AR AT A e Tasle XXII. BANTLE BROADLEAF STRAIN Tests, 1925. Poor RaTING,
9 Acre YIELp, PRICE PER Pounp, anp Ner Rerurw.
g DL i A
o v e et e Handel Farm,
/m i L e A Acre Av. Price  Tot. Value Sorting and Net
et 11 Strain Rating  Yield per 1b. per Acre Overhead Return
. o G kI L T e Bidwellie S B 1244 $0.30085  $497.41  $107.42  $380.00
& - Lorenzets i B 1260 0.4163 524.54 113.72 41082
a It 3 E P AN e TR f Bantievas i oy, C 1454 0.4292 .06 135.05 488.11
s ‘ Foxghtea (& 1415 04204 ° 504.87 = 12651 468.36
Z & i T co AR ool O Bentonie ey B 1412 0.4551 642.60 127.43 515.17
BN VR Banglewe Ji 8 B 1352 0.42535 575.07 120.26 454.81
R e . Hickeyieh i 2ha) © 1263 0.4386 553.05 113.99 439.96
5 § m S Sk sELO0 oo en T 0o ) E Estromgiia s B 1490 0.44065 656.57 136.41 520.16
§‘ f S Tobacco Station Farm.
& g 3 e i s Bidwell ...... D 1140 $020635  $235.24 $ 81.66  $153.58
M SRRERG TS Lorenze ...... C 1152 0.26505 300.37 89.74 216.63
2 BRI o PRI T G = G e Bantleyieienisiy B 1305 0.30265 422.20 100.86 315.34
2 L € = 9 5 ¥ = Fox SHvicu e i 1163 0.2476 287.96 86.06 201.90
Ml = R s I S Benton. o 5 C 1157 0.2686 310.77 82.61 228.16
Sl B T LE Bantlediiens il Ci7 183 0.2685 317.64  87.54 230.10
.8 @ Hickey .. 0. C 1318 0.25445 335.36 04.10 241.26
E ﬁ S e N R el Estrof s S D 1209 0.2006 253.41 . 81.61 171.80
2] |
St 0 L ;
B g - i T Barber Broadleaf Strain Tests of 1925.
2 uﬁ | :; R e These tests were conducted at the same places as the Bantle
© & 4 Sy and Hockanum. Results are presented in Tables XXIIT and
e & XXIV.
(3]
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Tapte XXIV. BarBer BROADLEAF StrAIN TEsTs, 1925. Poor RATING,
Acre YreLp, PricE PER Pounp, ANp NET RETURN.

Handel Farm.

/ y Acre s Av. Price  Tot. Value Sorting and Net
Strain Rating  Yield per 1b. per Acre Overhead Return
Juiebleribdlilc o ® 1444 $0.8787 $546.84  $131.27  $415.57
Bachldiucns B 1500 0.4385 697.22 141.43 555.79
G Smithe A 1882 0.55805  1,050.25 167.40 882.85
Hoffman ..... B 1652 0.4712 778.42 154.46  623.90
Tobacco Station Farm.
Liebler ....... D 1206  $0.2312 $200.64 $90.85 $208.79
Bachll ity 'C 1254 0.18375 230.42 72,52 157.90
GeiSmith ot D 1319 0.21185 270.43 80.03 100.40
Hoffman | ... D 1300 0.17425 226.53 77.61 148.92

IMPROVEMENT OF SHADE TOBACCO BY
HYBRIDIZATION AND SELECTION.

D. E. Jones, P. I. Anderson and N. T. Nelson.

The testing of Cuban strains and hybrids which has been in
progress under the direction of D. F. Jones in charge of Plant
Breeding since the establishment of the Tobacco Station, has been
continued during the season of 1925. Sixty-three strains were
grown under cloth, including selections by Beinhart and Chap-
man, selections from a strain grown by Clark Bros. of ‘Windsor,
selections from imported Partidos and Vuelta Abajo seed, Big
Cuban, resistant Cuban and various hybrids originated by Jones.
As a check with which to compare these, every fourth row in the
tent was set with plants from seed of a good local strain furnished -
by Mr. J. B. Stewart of Windsor. This is the strain which Mr.
Stewart originally selected from imported Cuban seed and which
he developed while in the employ of the United States Depart-
ment of Agriculture and has carefully guarded by constant selec-
tion during the last twenty years. Each row was harvested
separately. After bulk sweating in the usual way, all strains
were sorted by an experienced sorter and complete records made
on percentage of all grades and general notes on quality, burn,
etc. Sample hands from the best three grades (L, LL, LV)
were kept out and have been submitted to experienced judges of
shade tobacco for their opiniofi. = Since neither the sorting records
and notes nor the opinion, of the experts indicates that any of
these strains is superior to the Stewart strain, there seems to be
no object in publishing here the rather lengthy sorting records of
these tests. These records are tabulated and filed at the Tobacco
Station where they may be consulted by any growers or others
who may be interested in them.

ey
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When the Cuban variety of tobacco now commonly grown in
the Connecticut Valley was first grown under shade cloth here,
it was found that it lacked the uniformity which the manufacturer
desires and which is necessary to make the raising of this most
expensive type profitable. There were too many plants which
either yielded no leaves of the high grades or so few that there
was no profit. The variety was made uniform or standardized
by several years of selection and breeding from plants with a
high record for production of better grades. Yet there are few
shade growers who are satisfied that the strain they are growing
is either as uniform or as good as they would like. Any shade
grower can point out in his fields several types of plants. How
many of these are genetic differences which will breed true? If
they do breed true, which type will produce the highest percent-
age of good grades? Are some of these types inferior and
responsible for a high percentage of the low grades which we
would like to keep out of the sorting shop? These questions can
‘be answered only by keeping separate records of the leaves from
individual plants through the sorting, saving the seed of each one
and keeping year after year the sorting records of the progeny.
This involves a considerable amount of tedious work which very
few growers care to undertake, especially since it comes in the
very busiest season when they have little time to think of anything
except getting the crop harvested.

Believing that there is a possibility for the improvement of the
Cuban variety through this method of selection the writers began
by keeping individual records on 1000 plants of the Stewart strain
in 1925. Each priming of each plant was labelled permanently
so that when the cured and fermented leaves came to the sorting
bench it was possible to tell the plant from which every leaf came.

“After taking the sorting and sizing record of every leaf of the

thousand plants, all the leaves from each plant were assembled
and the product of each one of the 1000 appraised as a whole.
The most promising of these individual plant selections will be
grown and compared on the basis of their progeny performance
record. Additional selections will be made within certain lines to
test their uniformity and fixity of type.

The points for which we are selecting and which we hope to
attain by this method are:

Larger number of L’s per plant

Thinner leaves

Better shape

Better burn

Less prominent vein

Those other characteristics of the leaf which we group under
the undefinable term “quality” but which are hard to separate
and enumerate but are very evident to every experienced
tobacco man.

ShERECR N

REPORT FOR 1925 551

Wide variations were found in the product of different plants.
Contrasted with some plants which did not bear a single L. were
others with 10 L’s. Some had thin leaves almost up to the top
of the plant, others were thick throughout. The plants with thin
leaves at the bottom suddenly becoming thick at about the 12th
leaf predominated. Whether the exceptions are due to inherent
differences in the seed or to place effect is the question on which
the possibility of improvement by this method hinges. Not only
were the best plants selected for further progeny test, but also
some of the poorest plants. Tt was also found that quality in
the cured product was correlated with certain observable differ-
ences in the field.

COVER CROPS FQR TOBACCO
P. J. Anderson.

It was stated in the introduction that there are no results as
yet on the cover crop project since this was not started until the fall
of 1925. However the cover crop problem is one which is the
subject of considerable discussion at present, not only in the
tobacco sections of New England but also in other parts of the
country, and a brief statement of what the problem is and its
present status seems worth while.

When the present generation of tobacco growers were boys,
the planting of a winter crop on the fields was unknown. The
fields were left bare from the time the crop was harvested until
the next crop was set in June. With the beginning of the present
century, however, there was a widespread movement, fostered
largely by agricultural experts, for seeding the land each fall to
some crop to keep the ground covered through the winter and
spring. Within a few years this practice became quite general
until it is safe to estimate that now more than half the tobacco
land is seeded every fall. Probably ninety per cent of the crop
is timothy, five per cent rye and the rest more unusual crops such
as winter vetch, barley, oats, etc. The leguminous crops, other
than vetch, have been used very little, probably because exper-
ience has shown that they do not winter well or they do not thrive
on the acid tobacco land.* : : .

A puzzling feature about this whelesale adoption of the cover
crop practice is the entire absence of any published experimental
data to show that the succeeding crop of tobacco derives any
benefit from it. At least threé reasons have been assigned for the
use of these crops on tobacco land :

* The fact that some of them are known to be hosts of the black rootrot
fungus has also had its influence against them.
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(1), On light lands it prevents the land from blowing.
This is probably correct to a large extent but it gives no
reason for the use of a cover crop on some thousands of
acres of land which rarely, if ever, blows,

(2) It holds nitrogen which would otherwise leach away
and furnishes it to the next crop of tobacco. It unques-
tionably does take up nitrogen but whether this nitrogen is
used to advantage by the succeeding tobacco crop is open to
question.

(3) The reason most frequently given for the cover crop
is that it adds a large amount of humus to the soil. It is
doubtful whether many growers would take the trouble to
put in cover crops except on some light “sand blows” if it
were not for this last supposed benefit. This third reason
is based on the assumption that the addition of organic
matter is always per se a direct benefit to soil. !

One also frequently hears it said by farmers that a cover crop
adds nitrogen or other fertilizer elements to the soil. It is prob-
ably superfluous to point out that the cover crop returns to the
soil only such fertilizer elements as it took from the soil in the
first place and adds nothing to them, unless it be a leguminous
crop such as vetch in which case it may add some nitrogen. The
main element which it adds to the soil is carbon (derived from
the air), concerning which we shall speak below.

Five years ago the writer had occasion, in connection with some

black rootrot experiments in Massachusetts, to compare the effect
of timothy cover crop and no cover crop on alternating one-
quarter acre strips of land. This experiment was not planned to
test the value of timothy as a cover crop but rather the effect of
the timothy cover crop on black rootrot. It was assumed at the
outset that the timothy would increase the yield or improve the
quality of the tobacco—or both. When, however, the harvesting
records of the plots were computed and compared it was a sur-
prise to find that the most outstanding result of the whole experi-
ment was the fact that the timothy had reduced the yield of
tobacco. The experiment was continued for the two following
years on the same plots and each year the depressed yield was
observable in the field and measurable on the sorting bench. In
a later, more comprehensive experiment on a different field at the
Massachusetts Agricultural Experiment Station, J. P. Jones found
that ten plots without timothy cover crops yielded ‘an average
of 165 pounds per acre more than ten adjacent plots with cover
crops and that the quality was in about the same ratio.* :

* Jones, J. P. Havana seed Tobacco as Influenced by Timothy Cover
Crop. Mass. Agric. Expt. Sta. Circ. 73, 11028 .
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Such, in summary, is the experimental data on which our
present estimation of the value of the timothy cover crop is based.
In the absence of any conflicting data of scientific experimental
calibre, the conclusion seems warranted that tlmothy not only
does not benefit tobacco but is on the contrary detrimental, at
least under the conditions of these trials. e

In what way could the cover crop produce an injurious effect
on the tobacco crop? The cover crop idea has been adopted with
entire disregard of two fairly well known agricultural facts:

1. Certain crops do have an injurious effect on the succeeding

crops. k- )
2. Organic matter added to the soil is not always beneficial, but
may be absolutely harmful.

Space is lacking to review the literature on these points but a
brief statement on each may be worth while:

Influence of .one crop on another. Almost a hundred years
ago, DeCandolle began to experiment and theorize on the toxic
influence of one crop on another showing that it was then recog-
nized. Various other investigators, too numerous to mention
here, have worked and theorized on the same peculiarity. Very
conveniently, within the last year, there has been published a very
comprehensive review of the literature of this subject and the
theories as to the cause,* and the reader is referred to this publica-
tion, for further information. The principal theories advanced
have been (1) the soil toxin theory, (2) the fertilizer exhaustion
theory, (3) the plant pathogen theory. Although these exper-
imenters do not decide which of these theories is responsible, their
experimental work does show “that the tobacco plant is partic-
ularly sensitive to the effects of preceding crops and attempts to
apply intensive methods, as turning under soil improvement crop
freely . . . . are likely to fail. The growth of the tobacco plant
may be seriously retarded as a result of the eff;(:,cts of preceding
crops of tobacco itself or of various other plants.” Although their
results were not always consistent, they were not able to find that
any of the cover or rotation crops could be depended on to improve
the tobacco and that usually they were positively injurious. They
found that the harmful factor was the “roots of the preceding
crops rather than the tops. This is rather significant to the
farmers of the Connecticut Valley in view of the fact that the
use of timothy as a cover crop has been urged because of the
organic matter furnished by its unusually large root development.

But our tobacco farmers do not need such far away exper-

* Garner, W. W., W. M. Lunn, and D. E. Brown. Effects of crops on
the yields of succeeding crops in the rotation, with special reference to
tobacco. Jour. Agric. Res. 30:1005-1132. 1025.

E
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imental evidence to prove the sensitiveness of tobacco to a pre-
ceding crop. It is pretty general knowledge among growers that
tobacco does not do well on a grass sod of the previous year.
Neither the yield nor the quality is good under these conditions
and most of the growers admit that they do not expect good
tobacco the first year.* Yet by some obscure mental hocus pocus
these same growers believe that the same grass crop when used
as a cover crop will have a different effect from what it would
if used as a rotation crop. If there is such a difference, its effect
would probably aggravate rather than alleviate the ill effect of a
grass crop. )
Vegetable orgamic matter not always beneficial. It is a more
recently established fact that the addition of plant materials with
a high carbohydrate content such as straw, green manure, saw-
dust, etc., to the soil may materially depress the growth of fol-
lowing crops. It is therefore not at all safe for the grower to
assume that he is improving his land by turning green manure
crops into it. The experimental evidence on this problem has
recently been reviewed by Collison and Connt and new light shed
on it by their experiments with straw. They find that plant
residues incorporated in the soil have a harmful influence in two
ways; (1) by giving rise to a toxic substance which acts deleter-
iously on the roots of the plants, and (2) by stimulating (by
means of their carbonaceous energy-forming material) the growth
in the soil of a class of organisms which require more nitrogen
than the decomposing straw or plant residue can furnish and thus
they deplete the soil of nitrates. If these principles hold true for
the timothy cover crop on tobacco soils, then we may expect that
the timothy not only does not furnish nitrogen to the tobacco
plants, but that it produces effects which actually rob the plant of
the nitrogen which is put into the soil in the fertilizer. They, and
others, have found that the deleterious effect would be partially,
at least, overcome by supplying sufficient nitrate in readily avail-
able form to supply both the plants and the denitrifying organ-
isms. Thus the grower who uses a cover crop should add more
nitrogen in his fertilizer than the one who uses no cover crop.
If however, these plant residues have had a long "time to rot,
the effect gradually disappears ; thus the growers previously mem-
tioned, who find that they get better results by plowing under a
grass sod in the fall and adding heavy applications of manure,
‘are escaping the injurious effects of a cover crop plowed under
immediately before setting the crop. In some experiments at

* Heavy applications of manure and fall plowing of grass sod have been
1ﬁo}und by some to overcome this, at least partially. The reason is explained
elow.

TCollison, R. C. and Conn, H. J. The effects of straw on plant growth.
N. Y. (Geneva) Agric. Expt. Sta. Res. Bul. I114. 1925,
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the Tobacco Station in 1925 it was noted on plots where some of
the cover crop was plowed under on April 1 and the rest six
weeks later that there was a temarkable difference in favor of the
early plowed when no fertilizer was added. But on plots which
were heavily fertilized the difference was not so noticeable. If
the grower is going to use cover crops he will do well to plow
them under early and give them abundant opportunity to rot
before the tobacco is set.

In the Massachusetts experiments previously mentioned the
writer found, on examining the roots of the tobacco, that those
on the timothy plots were more seriously affected with brown
rootrot. ~This is also confirmed by considerable observational
field evidence showing that the timothy, whether in rotation or as a
cover crop, “predisposes” the following tobacco crop to brown root-
rot. Since however, we know nothing about the cause of brown
rootrot it is hardly an illuminating explanation of the effect of
timothy on tobacco, to say that is produces brown rootrot. Brown
rootrot may be merely the expression on tobacco roots of®the
toxic effect of a preceding crop comparable to the effects of
plant residues described by Collison and Conn on other plants.

This brief review shows how far we are from a solution of the
cover crop problem. It was in an attempt to learn more about
it that the cover crops plots were started at the Station in 1925.

BLACK ROOTROT AND SOIL REACTION.
P. . Anderson and M. F. Morgan.

In 1908 Briggs* first called attention to the fact that the applica-
tion of lime, wood ashes, alkaline fertilizers, or other substances
which tend to make the soil alkaline, favor the development of
black rootrot and that this disease, which had become very
serious in the Connecticut Valley at that time, could be kept in
check by avoiding. such substances. He apparently did not
measure the actual degree of acidity in the soils under experiment.
Johnson and Hartmanf in Wisconsin, and Chapmani in Massa-
chusetts confirmed the general conclusion of Briggs that rootrot
is favored by the application of substances which reduce the
acidity of the soil. The former by plot experiments and the latter
by field survey attempted to measure in terms of lime require-
ment the degree of acidity which, is necessary to prevent damage

: S
*Briggs, L. J. The field treatment of tobacco rootrot. U. S. Dept.
Agr. Bureau Plant Industry, Cif. 7, 1008. )
iJohnson, J. J. and Hartman, R. E. Influence of soil environment on
the rootrot of tobacco. Jour. Agr. Res. 17:41-86, 1910.
iChapman, G. H. Tobacco investigations. Mass. Agr. Exp, Sta. Bul
105. 1620.
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from rootrot. Johnson and Hartman found the disease prac-
tically absent in soil with a lime requirement of 9.38 tons, con-
siderable infection at 7.19 tons and heavy infection at 4.6 and all
more alkaline soils. Chapman found heavy infection usually
present in soils with a lime requirement of 3000 to 8000 pounds,
but very little in soils either more acid than the Sooo pound
requirement or less acid than the 3000 pound requirement. The
latter finding is not in agreement with the Wisconsin results.

It has been mentioned previously in this report that most
growers, constantly warned against the danger of using lime,
wood ashes: or carbonate of potash, have ceased altogether to
use them. On the other hand there is good evidence both from
experience of growers and scientific experiment that a moderate
amount of all three of these substances is beneficial for tobacco.
Many have decided that they have gone too far in the omission
of alkaline substances and are returning to the practice of liming
or using wood ashes. In some cases this has been attended with
favbrable results. In other cases the results have been disastrous
in bringing on rootrot and rendering the land unfit for tobacco.
More puzzling to the grower is the fact that the same application
of lime on two fields may benefit one and ruin the other.

In the face of the fact that some soils apparently need these
substances and others do not, how shall the grower know what
practice to follow? Is there not some simple soil tests by which
we may quickly determine what treatment a field should receive?
It was in an attempt to answer this question, to find such a test,
that the writers began the investigation now to be discussed.
This investigation has been in progress only one year and is far
from complete, but it seems advisable to make yearly reports of
progress because we believe that the results already secured will
be of benefit to the growers and because it is hoped that they will
be in better position to codperate with us in this work if they
understand from the annual reports the purpose and progress of
the investigation.

It is obvious from the work previously mentioned that lime,
wood ashes and carbonate of potash do not directly affect the
organism causing rootrot by furnishing elements of food or
through a direct stimulating effect, but they merely reduce the
acidity of the soil which would otherwise be detrimental to its
growth or ability to ‘attack the tobacco roots. In other words,
damage from infection can occur only when the roots of the plant
are in a soil the acidity of which has been reduced beyond a
certain critical point. Just where is that critical point? To
answer this question was the first and most important task of the
investigation. First of all, the answer should be sought through
a wide soil survey. It is planned to take and test for degree of
acidity, soil samples from at least 1000 tobacco fields scattered
throughout the Connecticut and the Housatonic Valleys, making
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a record in each case of the presence or absence of rootrot on
each field and the severity of infection if present. With this
information before us we should be able to determine what corre-
lation exists between rootrot and soil reaction. Incidentally it is
also hoped that we may learn whether there is an_optimum
reaction for the growth of tobacco and where that optimum lies.

Since there are several methods of measuring and expressing
soil reaction, we were confronted at the outset with the problem
of deciding which one to use. The lime requirement method as
used by Johnson and Chapman is subject to the objection that it
measures amount of acidity and not intensity of acidity. It is
reasonable to believe that the activity of the parasite varies with
the intensity of acidity. The so-called “hydrogen ion” method was
therefore selected. The concentration of hydrogen ions (active
acidity) may be determined either electrometrically or coloro-
metrically. The first is the most accurate but too laborious and
time-consuming for the testing of such a large number of soils.
Also it is questionable whether such extreme accuracy is essential
in this work. - The colorometric method was therefore selected
and all samples during the season of 1925 were tested with the
double wedge comparator of Stirlen and Wallace. This method
is rapid and was considered sufficiently accurate for the field
survey. All tests were made on fresh soils immediately when
brought in. (It was found that if these soils were kept for
several days and dried out before testing they gave a more acid
reaction.) Tests were therefore made while the soil was fresh,
after which it was dried and stored for different tests.

HvyDROGEN 10N METHOD OF MEASURING SoIL ACIDITY.

The following non-technical explanation is offered for the
benefit of those unacquainted with the hydrogen ion concentra-
tion method. ! ! .

A soil that is exactly neutral (neither acid nor alkaline) is
represented by the figure 7; alkaline soils by figures above 7,
-and acid soils by figures below 7. The further away from 7, the
more acid or alkaline it is; thus 5 is more acid than 6, 4 more
acid than g5, etc. Ma )
~ Although the figures of the hydrogen” ion scale are from I to
14, only a small part of this scale is used in measuring soils. Up
to the present we have not found a tobacco so_il more acid than
slightly below 4 or more alkaline than 7.3. Figure 6 may help
to visualize the important péints on the scale.

The method of preparing the solution for testing was as follows: Test
tubes were filled with distilled water up to a mark indicating 10 cubic centl_i
- meters. The soil after thorough mixing was then added to the water unti
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it rose to the mark on the tube indicatin T i i ;

; 1 g 125 cubic centimeters arts
of water to 1 of soil). After shaking thoroughly, the suspension wa(s4 eIi)ther i
centrifuged until fairly clear or permitted to stand until the supernatant
liquid was clear. In many samples the water does not become clear, but
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F1c. 6.—Black Rootrot in relation to Soil Reaction.

retains a murkiness which will not settle out for several days. This was
particularly true of the less acid samples. The turbidity however, is
compensated for by placing a tube of water without indicator in the ]
comparator back of the double prism. Trials showed that the reaction was
the same whether the solution was centrifuged at once, or permitted to
settle until the next day. Two solutions were prepared from each sample—
or more if the first two did not check closely. The indicators which were
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found most suitable for this work were brom thymol blue at all ranges
above 6.2, brom cresol purple from 6.2 down to 5.4, and methyl red below
this. Chlor phenol red was used to some extent in the same range as brom
cresol purple, but was not so satisfactory, especially in the upper half of
the range. Brom cresol green gave results which were so clearly incorrect
(possibly due to salt errors) that it was found to be worthless for this work
and methyl red was substituted.*

STUDIES IN 1925.

Samples were taken and records of field history made as the
writers had opportunity during the summer and fall of 1925.
Conclusions can be drawn only from tests of old tobacco fields.
New fields (1-4 years in tobacco) may have a high reaction and
still not be seriously affected with rootrot. The same may also
be said of old fields which were formerly very acid in reaction but
have been limed heavily within the last year or two. Soil tests
under such conditions might lead one to expect severe infection
when really the crop is not appreciably injured. It is for this
reason that one must know the past history of the field as regards
lime and fertilizer treatment and use considerable judgment in
selecting fields for data. Even when soil conditions are made
favorable for rootrot, it seems to require from 1 to 3 years before
serious infection is noticed. The first year after heavy liming is
usually marked by increased growth and the injurious effects of
an overdose become apparent only afterward. The black rootrot
fungus (Thielavia basicola) is present to some extent in all
tobacco fields. We have not yet seen a field where the roots were
found entirely free from its lesions if enough plants were dug
and the roots carefully washed and examined. The reason that
more fields do not suffer severely from rootrot is that the soil
conditions are not right for abundant propagation and infection.
As soon as those conditions are made right (by liming, princi-
pally) propagation increases and becomes apparent in reduced yield
after 1-3 years as mentioned above. In collecting the data, fields
cannot be listed as “infected” and “not infected” because all are
affected. They must be classified according to the degree of
injury which is apparent on the parts above ground. This injury
Is measured by lack of growth and consequent reduced yield.
For purposes of classification the degree of injury was desig-
nated as none, slight, moderate, heavy, and very heavy. In’
fields of the first class, no injury had been noticed by the grower.
In fields of the last class the injury was so severe that the tobacco
Wwas not worth harvesting, If the field was uniform, only one
composite sample was taken. If, however, there were some parts

* The method used is thus described in detail for the benefit of any who
wish to compare results or to undertake similar work. Results can be
compared only when the same method of procedure is used.

S
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of the field which showed evidences of rootrot while other parts

appeared normal, two or more samples were taken from the same
field. A few samples were also taken from seed beds which were

affected with rootrot. Data on uninfected beds are of little

significance because most beds are sterilized and rootrot will not
be found in them even when the soil reaction is apparently
favorable for it. The 234 samples which were tested during 1925

were distributed among 17 towns of the Connecticut and Housa-

tonic Valleys as follows: Amherst 26, Northampton 2, Hadley

7, Sunderland 15, Granville 7, Southwick 2, Suffield 4, Granby ':
11, Windsor 81, Bloomfield 20, Simsbury 6, Hazardville 15, Elling-
ton 14, East Windsor 2, South Windsor 6, Manchester 1, New

Milford and neighboring towns in Housatonic Valley 15.

A complete presentation of the data on these samples is too
lengthy to include here. The data as regards rootrot and

reaction are summarized in Table XXV.

TaBLe XXV. Somw ReacCTION AND BLACK Rootror INJURY. SUMMARY OF

234 TESTS IN 1925,

Number of Degree of damage from rootrot 1

Reaction, pH  Soils tested None Slight Moderate Heavy Very heavy

Below 5.3 8 8 £ Al L. .
5.5 5.0 1. 1I i ik A
5.6 —5.7 25 25 bt 4 o
57 —5.8 56 56 i e s
58 -5.0 49 49 o o m
5.0 =5.05 23 23 boid b A
5.05-6.0 5 I 4 e 5
6.0 —0.1 8 1 6 514 I &
6.1 6.2 7 1 2 4 = A
6.2 6.3 10 I 4 5 o
6.3 —6.4 o L 1 6 o
6.4 6.5 8 4 4
6.5 6.6 3 2 I
6.6 -6.7 2 I 5 1
6.7 6.8 2 I I
6.8 6.9 2 A 2
6.9 7.0 3 1 k7
7.0 -7.3 5 b
Total 234 176 13 11 18 16

An inspection of this table shows that:

1. The 68 samples taken from infested fields or beds all had a reaction k

of 5.95 or above.

2. The most severe infection was from 6.4 upward, i. e. those soils ]

which are nearly neutral or slightly alkaline.

3. Of the 176 samples from fields which showed no injury, all but four 1
were below 5.05. Lack of infection on these four may have been due to the =
fact that the reaction had been brought up to that point only within the last E

few years.
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It is perhaps too early to draw definite conclusions because more
extensive survey may reveal some fields which are not in agree-
ment with those tested and because a different kind of season
may shift the critical point upward or downward (since John-
son and Hartman show that soil temperature also plays an
important role.) Results up to date indicate that the critical
point between rootrot and safety is in the neighborhood of s5.95.
We have yet to find a field suffering seriously from rootrot at
a more acid reaction than this. Apparently the problem for the
grower is to keep his 'soil below this point. How shall he do
this? = Fortunately, most soils in the tobacco sections are naturally
more acid than this. In the Connecticut Valley the only cases of
a more alkaline reaction we have observed were due either to
heavy applications of lime or ashes or to location on heavy, low
places in the field info which the alkaline elements leach from
the other parts and from which the leaching seems to be very
slow, thus resulting in an accumulation of alkaline substances.
From the typical sandy tobacco soils the alkaline elements leach
rather quickly, so that if applications of lime or wood ashes are
avoided for a few years the soil naturally reverts to an acid con-
dition. In the heavier soils where leaching is slower the case is
not so simple. There is no fertilizer or other fairly inexpensive
substance which can be applied to the soil to make it quickly acid
comparable to lime for making soil alkaline. Large applications of
sulfate of ammonia and sulfate of potash, however, will gradually
produce an acid condition. The use of these salts in place of
nitrate of soda or carbonate of potash is recommended in soils
which are too nearly neutral, but rapid results should not be
expected. It is perhaps best to avoid heavy, naturally neutral or
nearly neutral soils for tobacco and on the lighter soils when the
reaction is too high to avoid the application of alkaline substances.

However, it must be remembered that there is also a danger of
getting the soil too acid. As previously mentioned, there is good
evidence that lime, wood ashes and carbonate of potash are
beneficial in tobacco culture. In fact it seems that the more
nearly neutral a soil can be kept without incurring rootrot, the
better the tobacco which is grown on it. In other words, the
grower should attempt to keep it up as near 5.95 pH as possible
without actually getting it above that point. Among the fields
tested during 1925, there were many svhich had the reputation
of producing the best tobacco in their respective neighborhoods
and were selected for tests on that account. The larger part of
these showed a reaction between 5.6 and 5.9 pH, the maximum
Number centering around 5.85. -An occasional good field could
bg found as acid as 5.1 but on most of those below 5.5 the owners
did not consider the growth satisfactory. Such fields would
probably be benefited by applications of lime or wood ashes.
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Soil conditions in the Housatonic Valley are somewhat different
and need a few words of explanation. This part of the state
is characterized by outcroppings of limestone and the soil is fre-
quently called a limestone soil. One would naturally expect to
find such a soil neutral or slightly alkaline, in which case it would
not be possible to grow tobacco profitably on account of rootrot.
Yet we know that good tobacco is grown in the Housatonic
Valley. In order to see what the rootrot situation was there,
the writers made a partial survey of the region about New
Milford and tested the soil from 15 tobacco fields. The best
tobacco fields were on the sandy terraces along the river and its
larger tributaries, and the soil was no more alkaline than corre-
sponding fields in the Connecticut Valley. Rootrot was causing
no damage here. Other fields were located where there were out-
croppings of limestone either in the fields or in such a position
that there was direct wash from them into the fields. Such fields
were suffering severely from rootrot and the reaction of the soil
was found to be well above 6.0 pH. That more such fields were
not found was probably due to past experience of the farmers
which had taught them that tobacco could not be grown at a
profit on these fields. : J

Many growers are interested in this problem and are anxious
to know if lime may be safely used or if on the other hand an
effort should be made to get their fields into a more acid condi-
tion. Soil samples may be brought or sent to the tobacco station
for testing and while the number of pounds of lime to use can p
not be stated exactly, the test is sufficiently accurate to serve as
a safe guide.

TOBACCO DISEASES OBSERVED IN 1925.
P.J. Anderson and G. P. Clinton.

The following paragraphs record only the observations the
writers have made on the diseases prevalent in 1925. A more
comprehensive bulletin treating of all the diseases will be pub-
lished at a somewhat later date. ]

BrownN RootroT.

This is probably the least known of all the diseases of tobacco
and yet there is no more important disease problem which con-
fronts the Connecticut Valley tobacco grower. Scattered all over -
the valley are fields which once grew the best tobacco but which &
are now being rested or turned to other crops because tobacco will
no longer grow there. The fields have become “tobacco sick” of
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“run out.” Many other good felds have patches of various sizes
where the owner doesn’t expect to make the crop pay. Some of
the§e are cases of black rootrot, some are unexplainable, but the
majority are brown rootrot cases. ’

The symptoms of brown rootrot as seen above ground in the
field are the same as black rootrot, viz., slow growth, yellow
narrow pinched leaves which wilt on hot days, premature topping

F16. 7—Brown rootrot “patch” in an otherwise good field of
Havana seed. 1925.

out resulting in undersized plants and dead yellow tobacco when
sorted. When the roots of such plants are washed and examined,
many of the smaller ones, especially at the very base of the stem
are found to be dead and brown. There are no black segments,
of roots or enlarged rough black lesions such as one finds in the
case of black rootrot. The stunted growth above ground is
apparently caused by the destructionl of so many of the roots
with consequent starvation of the plant. Later in the season
when the new roots are developed from the stalk, the dead lower
roots are not so much in evidence, -

The greatest gap in our knowledge of this disease is our igno-
rance as to the case of it If we sufficiently understood the
cause, it would probably not be so difficult to find some method of
preventing it. In contrast to black rootrot, no one organism
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has been found associated with it. Yet there is some evidence
that it is caused by an organism, although the responsible one has
not been isolated. - The fact that it can be prevented by sterilizing
the soil with steam or formaldehyde lends support to this view
since such treatment would be expected to kill the causal organ-
ism, Yet it is quite possible that such sterilization may have
other effects on the soil. The fact that the disease can be pre-
vented by spreading the soil out in a thin layer and aerating it
for two weeks would be very unusual for a disease caused by the
attack of an organism, since we are not acquainted with any path-
ogenic organisms which can be destroyed by such a mild measure.
We know that certain preceding crops or cover crops have con-
siderable influence on its prevalence. The writer has shown, in
experiments in Massachusetts for instance, that timothy used as
a cover crop favors brown rootrot. Hence there are those who
see in brown rootrot only a crop effect. This might operate, but
it could be only one of the operating factors at best since we have
many fields where rootrot affects only small patches but the whole
field has been cropped alike for many years. Up to the present,
no practical remedy has been found. Cover crops should be
avoided. Also nothing will be gained by “resting” the land to
timothy for a few years, as has been tried by some. It will do

better in continuous tobacco. The reaction of the soil seems to =

have no influence as we have observed during the soil tests of

1925. Growers have also learned from experience that applica- =

tion of additional fertilizer does not help it.
In view of thé seriousness of the situation and the little pro-

gress that had been made in finding a way to combat it, a com-
bined attack on the problem was planned in the spring of 1925 =

by representatives of the United States Department of Agricul-

ture, the Botany Department of the Agricultural Experiment =
Station and the Tobacco Station. Field plots for this investiga-
tion were located on a badly affected lot in Poquonock. It was =

planned that these plots should be continued for at least three

years. This is being supplemented by laboratory and greenhouse =
tests. The experiments have not progressed to a point which =

warrants a report at this time.

OruER DISEASES IN 1925.

Wildfire. The first case of wildfire in the seedbeds seen by

the writer was on May 1. No other case was found for two
weeks and even as late as May 30 only ten cases had been reported
in the Connecticut Valley, although” hundreds of beds had been
examined. In comparison with previous years, seed bed infec-

tion was thus rather light. More developed during the first two =

weeks of June. A few cases were found in the Housatonic

REPORT FOR 1025 691

Valley during the second week of June. First cases in the field
were found at about this same time. From this time on, more
and more cases were found in the field until their number was
surprisingly large in consideration of the light seed bed infec-
tion. It was a season of pretty heavy rainfall in most tobacco
sections and it was feared that many of the crops would be
ruined. Happily such.was not the case. Not only were there
no crops ruined—as the writer has frequently seen in recent

“years—but the amount of wildfire in the harvested crop has been

almost negligible as far as we have been able”to judge from
visiting a considerable number of sorting shops and from many
reports. i e

The unexpected behavior of wildfire during 1925 will be inter-
preted by some as an indication that this disease is losing its
virulence. Such may be the case, but it would be dangerous
on such an assumption to neglect any precaution against it in
1926.. This year may witness a virulent epidemic.

Some growers tried field spraying with Bordeaux mixture
where the infection was serious and believed that they gained 2
measurable degree of control, but the data are not so convincing
in view of the fact that it was not very serious even in the
unsprayed fields when the tobacco was cut.

At this point it is well to repeat that every effort should be made
to keep it out of the beds since this is the most vital point of
attack. It has now been pretty well demonstrated that the wild-
fire germs do not winter in the soil, but that the principal source
of spring infection is the tobacco shed where they winter in
infected leaves or on the dry floors. From here it is carried to
the beds on tools, feet of workmen, sash, boards, or may be
blown. Every precaution should be taken to prevent such trans-
fer of the germs. If the beds are very close to the sheds the
grower should be careful to hang any wildfire tobacco he may
have in the other sheds or move the beds so that they will be
further away from the sheds. The most important measure in
control of wildfire is the spraying or dusting of the beds. Some
prefer the dust and some the liquid spray. Either will control
the disease if it is regularly and thoroughly applied. After hav-
ing had experience with both, and watching their operation in the
hands of practical growers for four years, we are inclined to
recommend spraying with home-mades Bordeaux mixture as
easiest, safest and cheapest. We know of few growers who,
after trying both, have not come to the same conclusion. If the
stock solutions are made up beforehand, it is not very much work
to spray twice a week and keep the plants healthy all the time.
There 1s no stunting of the plants, no dust-burn; other diseases
are also controlled as well as flea beetles. Any growers who have
not had experience with Bordeaux mixture and contemplate using
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it should send to the Tobacco Station for full directions for pre-
paring it. A member of the staff will be glad to visit as many
growers as desire in order to demonstrate methods of preparation
and application.

Extreme care should also be taken not to set plants from a
bed which has wildfire. A diseased plant has only about 14 as
many chances of living when set, as a healthy plant has—not to
mention the later effects of spreading the infection in the field.

Dust burn and Fertilizer burn. Dead spots on the leaves of |

plants in the beds resulting from the application of copper lime
dust or of strong fertilizers such as nitrate of soda or fish were
unusually common during the spring of 1925. The fertilizer
burns may be prevented by care in washing the fertilizer off the
leaves with water after application. The conditions which cause
dust to burn in some cases and not in others are not so well
understood. In some cases, at least, it is caused by putting the
glass back on immediately after dusting wet plants and keeping
the copper in solution for a long time.

Paris green burn. This injury was prevalent in many fields
when the poison bait against cutworms was applied directly on
the plants. It produces round dead spots of various sizes in the
leaves. Frequently the grower confused it with the lesions of
v&:bildﬁre but the characteristic yellow halo of the latter spot was
absent.

Angular leaf spot (Blackfire). This bacterial disease, which is
considered more destructive than wildfire in the South, has not
proved of serious import in New England. Anderson first
reported it in Massachusetts in 1922 but it caused no serious
damage at that time. It was also observed during the same
year in Connecticut by Clinton but has been reported only once
since until 1925 when several rather serious cases were observed.

It produces numerous dead spots, commonly somewhat angular, 3

on the leaves. Although there is some yellowing about the mar-
gins of the spots, it does not develop the broad definite halo of
the wildfire spots. One of the worst cases seen was in the Station
Broadleaf field. Many of the lower leaves were worthless when
sorted. The effect on the cured leaf is just the same as that of
wildfire. It is to be hoped that this disease is not destined to
increase and become as destructive as it is in the Virginia and
Kentucky districts. There is some basis for believing that the
disease will not be serious here since attempts to inoculate plants
have failed.

Hollow Stalk. This disease, also caused by bacteria, was found
in a few fields but the damage in the aggregate has not been
large. It appears first after topping and reduces the pith of the
stalk to a wet black rotten mass which later shrivels and dries,
leaving the stalk hollow. The lower leaves also become affected,

REPORT FOR 1925 ALt

the midribs become black and they sometimes rot off at the stalk
and drop away. The cases observed have not been sufficiently
widespread to warrant special control measures.

Bed Rot. (Damping off) This disease is present every year and
may affect the plants in any stage of growth in the beds. The
worst cases observed during the past year were after the plants
were well grown and almost ready to pull. Large patches in the
beds were rotted completely off. These bad cases were invari-
ably in beds which had been sowed too thick. When the plants
get large the leaves are so tight together that there*is no circula-
tion of air, resulting in a constant state of high humidity around
the bases of the stalks at the surface of the ground. Such con-
ditions are ideal for the development and rapid spread and infec-
tion of the fungi which cause bed rot. No experiments have
been undertaken on this disease during the year, but it has been
found that beds which are kept thoroughly sprayed from the first
are rarely affected with bed rot. The disease was checked in
some bad cases by thoroughly ventilating and drying out the beds.
Steam sterilization is advised and does much to prevent it from
starting, but some of the bad cases of the year were in sterilized
beds. We have never found bed rot in beds which were properly
sterilized, ventilated, sprayed, planted not too thick and not over-
watered. After the plants have developed to the stage when the
stem is hardening there is little danger from bed rot.
Oversterilizing beds. Several cases came to our attention dur-
ing the year where injury was apparently caused by too intensive
or too long steaming. In one case a grower sterilized for about
two hours at 120 lbs. pressure. FHe was unable to make tobacco
plants grow at all on this soil. Another grower with an acre of
beds sterilized some in the fall and the others in the spring. All
were on the same kind of soil and all treated alike in every other
way and seeded at the same time. The fall-sterilized beds were
entirely satisfactory. In the spring-sterilized beds the seeds were
said to have sprouted all right but they became thinner every day
and probably 80% of them died before they were half grown.
No evidence of disease could be found on those which died.
Although the evidence all indicated that the damage was due to
steaming, an experiment was begun during the last week of May
by way of confirmation. One of thé bed§ where the loss had
been the heaviest was worked up again. One part of it was then
steamed again, one was treated with formaldehyde and the third
part was untreated. From another part of the bed the soil was
removed and new soil put in. <All were then reseeded with the
same lot of seed as had been used before. The seed sprouted
normally on all, but the plants became thinner day by day on the
steamed part until soon there were hardly any left. The stand
remained very thick on all the others. Since there was a good
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stand in the part which was not sterilized, it was apparent that the
injurious influence of the early spring steaming had now passed
away. The grower had waited at least ten days after sterilizing
the first time before sowing, but apparently the injurious influence
was of longer duration in this case. }
Mosaic. “Brindle” was present in about the usual amount in all
parts of the tobacco sections. Some unusually virulent cases
occurred about Middletown in the extreme south end of the
tobacco country. In some of these fields fully 95% of the plants
were diseased.” The effect on the plants was also unusual. The
leaves were not merely mottled with areas of darker and alter-
nating lighter green as in the ordinary case. The younger leaves
especially were distorted and wrinkled and the dark green areas
stood out like huge blisters from the surface. The leaves looked
like peach leaves affected with the parasitic leaf curl The
growers stated that they had not noticed the disease in the beds.
One attributed its virulence to a heavy application of nitrate of
soda made shortly before the disease became so prominent. Just
why it should be so exceptionally virulent in the fields in that
particular neighborhood this year is difficult to explain.

Frenching. This disease, characterized by narrow but heavy "

strap-like chlorotic leaves, was formerly confused with mosaic
and the leaves do frequently have a mosaic character. The num-

ber of leaves is also usually increased, especially in the upper part =

of the plant. Very little of this disease was noticed during the
summer in the Connecticut Valley, but a few fields in the Housa-
tonic were found to be rather seriously affected.

Lightning Injury. On account of the frequent electric storms

during the early growing season, in the field a number of cases

of lightning injury occurred. Some of these which were

observed by the writer were three or four rods in diameter.

Usually all the plants in the center were quite dead and around
this a zone of stunted and deformed plants, the degree of injury =

gradually diminishing with the increasing distance from the

center. When the dead plants were examined a slender cavity i
was found in each corresponding to the pith. When the marginal =

plants were allowed to grow they made a one-sided deformed
growth.

Injury from tarvia fumes. One grower was very much puzzled
at a peculiar injury to his plants along the side of a maca}dam 1
road. When first examined the leaves had a glistening, varnished

appearance. After a few days, parts of the leaves died, the dead
places being either marginal strips or irregular areas between the
veins. A thorough investigation of the case showed that it had
been induced by fumes blowing on to the plants from tarvia which
was being spread in a hot condition on the road with a tarvia

“sprinkler.” Although there were tobacco fields on both sides '.
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of the road, no injury occurred on the side from which the wind
was blowing when the “sprinkler” came along.

Curly dwarf. This rare and peculiar disease was again found in
fields around Windsor Locks where it had been found in previous
years by Mr. Slagg. The plants are very much stunted in growth,
the leaves are distorted and wrinkled, and set very close together.
The whole aspect of the plant reminds one more of a cabbage
or cauliffower. The plants are worthless. Fortunately the
disease is confined to a very small locality and a very small per-
centage of the plants in a field are affected. The cause is entirely
unknown. ;

Yellowing from fertilizer leaching. Shortly before harvesting,
it became apparent to anyone who travelled the tobacco section
very extensively that something was wrong in a great many of
the fields. The growth was not all that it promised to be early
in the season. More particularly it was noticeable that the leaves
on the lower part of the plant were “yellowing.” There was also
more than the usual amount of spotting, particularly in the broad-
leaf. After the tobacco was cured this same condition resulted
in a high percentage of dead, yellow and double color tobacco
which was very largely responsible for the disappointing quality
of the 1925 crop. Most of the tobacco sections had very heavy
rains during the middle of the growing season and, without hav-
ing absolute proof for our conviction, we are inclined to believe
that these rains were responsible for the later yellowing by caus-
ing loss of the nitrogen through leaching. If these rains had
been followed immediately by rather heavy applications of quickly
available ammoniates such as fish and nitrate of soda, it is prob-
able that a great deal of this injury could have been prevented.
When, however, the grower waited until the symptoms of nitrogen
shortage were visible, it was so near harvest that he feared to

stimulate growth by application of extra fertilizer at that time.

Physiological Spotting of Broadleaf. Soon after the heavy
rains of midseason, large brown dead spots began to develop in
the broadleaf to an extent which caused alarm to many of the
growers. Since no organisms were found associated with these
spots, it seems likely that they were of physiological origin. The
most characteristic kind of spot was the “star and crescent” spot,
characterized by a small round dead area encircled incompletely
by a slender curved dead line. The whole “star and crescent”
varies in size, from a quarter of an inch to two inches across.
Various other irregular shaped, spots occur among them. These
spots are quite different and distinct from the little round white
spot characteristic of the John Williams type of broadleaf. The
writer has noticed in previous years that these spots frequently
come soon after heavy rains but the connection between the two
1s not plain. No method of preventing these spots is known.
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TOBACCO INSECTS OBSERVED IN
CONNECTICUT IN 19z

W. E. Britton and P. J. Anderson.

The following pages include our observations of insect injuries
to the tobacco crop during the season of 1925. Some of the chief
features were the unusually severe outbreak of wireworms, which
caused great injury, the prevalence of cutworms, flea-beetles,
seed-corn maggots, and a new form of injury caused by the
larvae of a crane fly. Most of the field observations of the past
season were made by the junior author, but these have been
supplemented by records, identifications and illustrations from
the Department of Entomology of the Station in New Haven, and
this paper is the joint effort of both authors,

WIREWORMS.

The first reports of wireworm trouble came to the Tobacco
Sub-station on May 25. During the next two weeks, numerous
reports were received and the junior author visited a number of
infested fields, some of which were near the Tobacco Sub-station
so there was abundant opportunity to keep in daily touch with the
situation. On June 2, the epidemic was at its height, but the
extremely hot weather of that week caused the wireworms to go
deeper into the ground, so by June 15 it was hard to find one
except by digging down deep under the rows. No reports after
that date came to our attention. The most severe cases observed
were on plantations of shade-grown tobacco, though many cases
were also reported in outdoor tobacco fields.

One grower of shade tobacco had 84 acres under cloth, and 40
acres of newly-set plants were ruined. All of it was reset once,
much of it twice, and some of it three times. At the second
resetting, the wireworms appeared to be just as thick as at the
time of the first resetting. On some of his fields, 95 per cent of
the plants were dead when the junior author first saw them. The
stalks were completely riddled with tunnels, as shown in Figure
8. Usually one or more wireworms still remained in the stalk,
and from three to six others could be found in the soil close
around each plant, but in some cases the numbers ran up to 18
and even 24 wireworms per plant. Apparently, all had been

attracted to the plants and were gathered immediately around

them, and only rarely could one be found in the soil between
the rows.

The writers visited this field on June 2, in company with Dr.
Philip Garman, Assistant Entomologist of the Station, and some
of the wireworms were collected and taken to the laboratory in
New Haven. Many adult click beetles were observed resting
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upon the cloth, both inside and outside the tent. They were not
known to be connected with the wireworms but it was suspected
that they might be the adult stage, and some of these also were
collected. :

The writers together visited the field again on June 5, when it
was found that most of the wireworms had disappeared by going
deeper into the soil. Some wireworms could be found by digging
for them, but very few were seen around the plants or near the
surface. Adults on the cloth were also less numerous than on

F1c. 8—Injury to'young plants by wireworms, natural size.

June 2. When one of the fields was plowed late in the fall, wire-
worms were observed near the bottoms of the furrows.

Identity of the Species: Mr. B. H. Walden, Assistant Entomol-
ogist of the Station, examined the wireworms and identified the
species as Limonius agonus Say, by cornparison with some named
material in the collection and this identification was afterward
confirmed, and the adult beetles pronounced the same species, by
Mr. J. A. Hyslop of the Bureau of Entomology, at Washington,
D. C. The general appearance’ of both wireworms and adult
beetles is shown in Figure 9. Mr. Hyslop visited East Wind-
sor Hill in 1917 and found this species, which he calls the eastern
field wireworm, causing considerable damage to newly-set tobacco,
though the attack was much less severe than this 1925 outbreak.

St
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We also have material from Hockanum, July 1, 1920. Little is
known about the life history of the eastern field species or the
length of the wireworm stage. With other kinds according to
species, this stage may require from two to six years.

Though perhaps Limonius agonus is the most common wire-
worm attacking tobacco in Connecticut, we have other material
in the Station collection identified by Mr. Hyslop and bearing the

F1ec. 9.—The Eastern Field Wireworm, Limonius agomus, a. larva;
b. posterior segment of larva; c. adult beetle. All enlarged. Natural
length of larva and adult indicated by the lines. i

following records: Asaphes sp., Portland, June 12, 1906, B. H.
Walden; Melanotus sp., Poquonock, May 28, Windsor, May 29,
1921, E. H. Jenkins. ' il

All wireworms are the grubs or larvae of click beetles, which
form the family Elateridae, of which there are nearly 100 different =
species occurring in Connecticut.

CONTROL OF WIREWORMS.

Probably no group of insects has so baffled the tobaccco grower =
as has the wireworms. For most of the tobacco insect pests and i/
diseases some partial or complete remedy has been found, but:
before the wireworms the farmer has been helpless. No remedy =
was known. When the wireworms came, he had his choice of
abandoning the field, or part of the field, for that year, or restock-
ing every few days until the worms were driven down by hot
weather.  Since frequent restocking results in objectionable differ--
ences in maturity at harvest and considerable financial loss, many
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prefer to harrow the whole field and reset with the setter. In
cases of bad infestation, however, it is frequently necessary to
repeat this operation several times before an even “stand” is
secured. Wireworm infestation is not equally severe every year.
Some years they cause little or no damage; the next year may see
an epidemic. Growers have noticed, however, that there is a
tendency for them to appear in cycles. If they are injurious on
a certain field or part of a field, it is probable that they may
occur in the same place the following one or two years. Only
rarely is a field equally infested throughout. More often the
damage occurs in spots which may cover several acres or may
be no more than a rod across. When the wireworms are numer-
ous in the soil, the plants die within a few days after setting; in
fact they frequently never recover from the initial wilt after
setting. 1f, however, wireworms are few, the plants may not die
at once but remain stunted and sickly. Some recover entirely
and make a normal but usually belated growth.

Various remedies have been tried in the past, but without signal
success. Fall plowing is frequently recommended but growers
who have made careful tests of this method report that it has
given no relief. One prominent grower, who considers the wire-
worm problem as the most serious with which the tobacco farmer
has to contend, informed the writers that one of the most serious
infestations he ever had was on a lot which he had plowed in
the fall. The use of camphor dissolved in wood alcohol and
mixed with the water in the setter barrel has also had its advo-
cates, and a few claim to have had success, but others who have
spent hundreds of dollars for camphor and alcohol state that the
total result has been the repelling of wireworms for a few days
with subsequent return and destruction of the crop. Many other
substances such as turpentine, various soaps, etc., have been used
in the setter barrel and still have their advocates but none of
them stand the test when the infestation is serious. Others have
tried soaking potatoes or corn in mercuric chloride, formaldehyde,
Paris green and other poisons. Wireworms are attracted by these
baits which are soon riddled with their tunnels, but they are
apparently not killed. Failure may be due either to the extreme
resistance of wireworms to such poisons or to the fact that the
poisons do not penetrate the baits. At any rate, this method has
not been generally successful. Growers sometimes think that the
methods they employ are successful because the worms disappear
very soon after some remedy has been tried. It is very easy to be
misled, however, because of the peculiar habits the wireworms
have of disappearing as suddenly as they came. When the soil
warms up sufficiently they dig deeper into it and leave the plants
on which they have been feeding. If this migration into the
deeper soil happens to coincide with the time the grower applied
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some remedy, he is prone to believe that the remedy has been
successful, although it may have had no effect whatever. This
habit of the wireworms also probably explains why during some
years there is no wireworm injury, since the soil warms up earlier
some seasons than others.

EXPERIMENTS AT THE TOBACCO SUB-STATION.

Carbon disulfide; On June 2, Dr. Garman and the writers made
a carbon disulfide soap emulsion in the setter barrel and applied
it to rows which were being reset. Two rates of application were
used; first, one part of carbon disulfide to 360 parts of water,
and, on other rows, one part to 720 of water. Three days later
it was found that the stronger mixture had killed all the plants,
and the weaker mixture had failed to kill the wireworms.

Calcium cyanide: Another remedy suggested by the entomol-
ogists was calcium cyanide compound, or “Cyanogas,” a poison
which had been used in other parts of the country against wire-
worms in beans and other vegetables. The method used by the
bean growers in California is to sow a bait crop of split beans,
or other inexpensive seeds, in the field before it is time to plant
the main crop. The wireworms from all sides congregate in these
seeds and plants. The Cyanogas is then drilled into the soil
along the row of infested plants and the fumes Kkill the wire-
worms. At our request the American Cyanamid Company of
New York, manufacturers of Cyanogas, sent one of their experts
to Windsor to investigate the situation and to aid in testing’
the toxicity of Cyanogas against the tobacco wireworm and in
working out a practicable method of using it. Unfortunately at
the time Mr. Rice, their expert, arrived, on June 11, the epidemic
was subsiding and extensive field experiments were out of the
question. Some experiments on a small scale, however, were

made to test the toxicity of Cyanogas on the wireworms and the

effect it had on the plants. Such experiments seemed essential as
preliminary to field experiments, which it is hoped will be tried
in the season of 1926." Some of these may be briefly described.

Toxicity to wireworms: When a wireworm is placed in direct
contact with Cyanogas, it dies within a minute or two, but in the
soil it is seldom that many come into direct contact with the
poison. In order to see how the fumes would pass through the
soil, 24 wireworms were distributed in the soil of a box one. foot
square. A small teaspoonful of the cyanide was then buried at
the center of the box about three inches below the surface.
Eighteen hours later the soil was sifted and 21 of the worms
were dead, while three of them were barely able to move.

With the idea that the enclosing walls of the box might have
some effect, the next test was carried out in the open field. Eighty
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wireworms were distributed in the soil of a row of plants, eight
feet long. A thin line of cyanide was then drilled in the row two
inches deep. Two days later the row was dug up but only 60
of the wireworms could be found. All but three were lifeless and
these three were very sluggish. This soil was not screened and it
is not always easy to find them in the open field without screen-
ing. Undoubtedly more of them could have been accounted for
by more careful search, but some may have been far enough
away to escape the fumes and have crawled away.

In a third test, Mr. Rice distributed 140 wireworms in a nar-
row box ten feet long and a foot deep and wide, and then set a
row of plants in the center. After a few days, when the wire-
worms were working well in the plants, a thin line of cyanide at
a rate calculated to equal 100 pounds per acre, was drilled two or
three inches deep along the row. Then after a few days the soil
was sifted, but only 60 of the wireworms could be found, all of
which were dead. The box was thought to be tight enough to
prevent escape of any wireworms, but the soil and water had
warped it so that there were cracks large enough for them to
escape, which they probably did before the application of cyanide
was made. Not a live wireworm was found in the box.

Effect of Cyanogas on tobacco plants: When the cyanide is
placed Hirectly in contact or even very near a tobacco plant, it wilts
and dies within a few hours. It is therefore not possible to use
it directly on plants which one wishes to save, but of course when
the plant is affected with wireworms, one does not wish to save
it. The important question is: how soon after applying the
cyanide to a soil will it be safe to set the plants? In order to
test this, a row of cyanide was drilled in at the rate of 100 pounds
per acre. After four days a part of the row was set with plants,
directly over cyanide. An additional part was set each following
day until the row was all set at the end of ten days. All were
watched carefully for any signs of wilting, stunting, or other
injury, but all grew alike into strong healthy plants. Apparently
four days was ample time in this test for the toxic effects te
pass out. It should be mentioned, however, that in this test
there was a heavy rain during those four days which may have
had some effect in dispelling the toxic substances. Experts of
the American Cyanamid Company recommend seven days before
setting. s

Another important question to be answered is: will the cyanide
have any effect on the quality of the cured leaf? In order tc
test this, four rows of Havana seed tobacco were set where
Cyanide at the above mentionéd rate had been applied six days
before. Four alternating rows were set at the same time, but
where no cyanide had been drilled. Throughout the season the
tobacco was watched for any differences in growth but none were
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apparent. The rows were kept separate at time of harvesting
and sorted separately. No difference in quality could be seen
at time of sorting. Neither were there any differences when burn
tests were made.

From these preliminary tests we may conclude that:

1. Calcium cyanide is highly toxic to the wireworms not only when in
contact but is able to kill them through several inches of soil.

2. Most of the wireworms during the danger season congregate in or
very close to the plants, leaving the more distant soil almost uninfested.

3. Although Cyanogas kills tobacco plants when first put near them in
the soil, its toxic effects disappear within a few days and it is safe to set
plants there at least within a week or possibly sooner.

4. Cyanogas seems to have no injurious effect on the quality of the
cured leaf.

Suggested Method of Application: Pending more extensive
field trials we are not yet ready to give unqualified recommenda-

tion to the cyanide method, but it is by far the most promising

method which has been tried. We make the following sugges-
tions for those who are troubled with wireworms and are willing

to try something, even though success has not been fully demon- -

strated, rather than to do nothing and see their fields ruined.
The average grower will not do anything until he finds hig plants

already infested. When this stage is reached it is hopeless to try

to save any of the plants in the infested area. It is best then to
drill the Cyanogas into the row as deeply as can be conveniently

done with the least disturbance of the soil. For this purpose

the writer has found a Planet Junior hand seed drill very con-

venient. Other drills of similar construction and on which the
outflow can be regulated may be used. For more extensive work
a larger drill operated by horses such as a corn drill or a fertil-
izer attachment on a tobacco setter could be used. Cyanogas is

a fine powder which does not lump and flows freely from the drill.
All the plants which remain in the row will be killed along with

the wireworms. A week later the plants may be set in the same

row. This method has the disadvantage of delaying the final
setting of the plants. Another method is to bait and kill the wire-
worms before the field is set in the first place. This may be done

by drilling corn or other seeds in the field ten days before ready ‘.’-
to set and then killing the wireworms which gather in the row

by the method mentioned above. If the grower is uncertain as to
whether his soil is infested with wireworms, he may find out by
planting a few rows of corn across the suspected places and see
whether or not wireworms attack it. It is not necessary to wait
until the corn comes up, since it will be attacked within a few
days if the wireworms are there. If it has an abundance of
tobacco plants, the grower may find it best to set these as the
bait crop. It has also been suggested that the bait rows be

Fic. 10.—Moth of the black cutworm.
Natural size. :
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located somewhat to the side or between where the final rows
will be set. 1In this way the cyanide may be applied and the final
setting made immediately afterward without a week of delay.
Yet another method may be used on fields where infestation is
not severe enough to warrant replacement of the entire stand.
If there is only an occasional plant affected, the grower may
make a hole beside each affected plant with a dibble or a stick,
insert a half teaspoonful of Cyanogas and close with dirt. After
a few days the field may be restocked with safety.

The Tobacco Sub-station will be glad to cooperate with any
growers who wish to try these methods and to learn of results
obtained by the use of Cyanogas.

CuTwoRrMS.

Cutworms cause more or less injury each year in tobacco fields
and were unusually troublesome in 1925. They are the larvae or

"= F16. 11.—The variegated cut-
“worm. Natural size.

caterpillars of certain species of Noctuid moths, a dozen or more
different species having been, recorded as causing injury. Though
the different kinds have varying habits and life histories, with most
of them there is one annual generation, the eggs are laid on grass,
weeds or other plants in late summer, and the larvae hatching

_from them feed upon the smaller weeds, grass and other vegeta-

S
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tion of the field, becoming about half-grown on the approach of
cold weather, going into the ground or under rubbish to gain
protection during the winter. When warm weather arrives in
spring and vegetation begins to grow, they emerge from their
winter quarters and resume feeding.¢« When the land is plowed,
the weed growth is turned under and the cutworms have difficulty
in finding food and accumulate great appetites. Consequently
they are all ready and waiting for a full meal, and proceed to
take it as soon as the plants have been set. Their attacks neces-
sitate a great deal of resetting followed by a lack of uniform
maturity at harvest time.

Cutworms do their feeding at night and hide during the day,
usually curled up just beneath the surface of the soil, where they
may be found by hunting for them around the base of injured
plants. The adult moths are mostly grayish or brownish to black
in color and also fly and lay their eggs at night and rest during
- the day in protected places on barns, fences, trees, etc. One of the
commonest cutworms in tobacco fields and vegetable gardens in
Connecticut is the black cutworm, Agrotis ypsilon Rott., the adult
of which is shown in Figure 10. The variegated cutworm is
shown in Figure 11.

CONTROL OF CUTWORMS.

The best growers now control cutworms by the use of a
poisoned bait consisting of a mixture of Paris green with some
diluent such as brand, hominy feed, or middlings. There are two
methods of applying the mixture: (1) on the row at the time of
setting, and (2) broadcasted before setting. Those who applied
it broadcast beforehand seem to have been more successful this

year in controlling the cutworms. This is to be expected because.

if the bait is applied at time of setting, the cutworm will hardly
leave its natural food, a tender plant, and seek the dry bait. Con-
sequently many plants will be eaten and must be replaced. If,
however, the bait is applied beforehand to the bare ground there
is nothing else for the cutworm to eat, and it will naturally be
attracted to the bait, and should be killed before the crop is set.
In order to test the two methods side by side, alternating plots
were treated by each method and the number of plants destroyed
by cutworms was recorded. Unfortunately, this field proved to
be one of the few in the Connecticut Valley which was not
seriously infested with cutworms even where no bait was used.
The final results were all in favor of the application before
setting, but since the infestation was very slight on the untreated
plots, the results were not very convincing. The mixture used in
these tests was made as follows:
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Bran(.(1 bag): sl wontm s ol
PAris | Sreen. .. ...iduiioss

Oranges or lemons ..
Cheap! molasses: ', LA F RIS vy
Water) ol a0l i e

The amount of water to be used must be determined by the
condition of the mixture. Enough must be added to make the
bran stick together in small lumps so that it can be broadcasted
by hand, but not enough to “puddle” it. The bran and Paris
green were first mixed dry by shoveling over, as one mixes fertil-
izer on a platform. The oranges were cut into very small pieces
and mixed with the water and molasses. After thoroughly stir-
ring, the sweetened water was sprinkled over the bran in order,
while shoveling, to mix ‘thoroughly. The mixture was broad-
casted on the field just before night, several days before the
tobacco was set. The oranges and molasses are said to attract
the worms to the poisoned bran.

FLEA-BEETLES.

The cucumber or potato flea-beetle, Epitrix cucumeris Harris,

often causes injury to newly-set tobacco plants, and even after-
wards the large leaves are frequently eaten. Flea-beetles usually
attack the under surface of the leaves, where they eat away por-
tions of the tissue, giving a spotted appearance. The injured
spots become dry and drop. away, leaving holes through the
leaves as shown in Figure 12. Sometimes the beetles feed upon
the upper surface with similar results.
. In most tobacco growing regions, particularly southward, such
njury is caused by the tobacco flea-beetle, Epitrix parvula Fabr.,
but in all the collections made from tobacco plants in Connecticut
only E. cucumeris was obtained and so far as we know, E. parv-
ula has not been recorded from Connecticut.

The cucumber or potato flea-beetle is about one-sixteenth of
an inch in length, black in color, with rear legs enlarged and
fitted for jumping. It also has wings and can fly. It is shown
in Figure 13. . : ]

The junior author in 1925 made an interesting observation on
the ability of the beetles to distinguish between the different kinds
of tobacco. In the shade tent at the Tobacco Sub-station, there
were under experiment a large number of selections and hybrids
of Cuban tobacco. During the summer it was noticed that the
beetles gathered on one partictilar row, a hybrid near the center
of the ﬁelfi. After the tobacco was cured and this hybrid came
to the sorting bench, it was found to be so riddled with small holes
that it was not worth sorting. This was the only row on the whole
field which was severely injured, and rows on either side of it

ey
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showed hardly a trace of flea-beetle injury. Apparently there
was some factor in the make up of this hybrid strain which was
attractive to them, or perhaps it lacked some principle which in
the other strains was repellent to them. = We have not seen any
references in tobacco literature to this selective taste of flea-beetles

Fic. 12—Lower tobacco leaves injured by flea-beetles.

for different kinds of tobacco. One grower of long experience
states, however, that he has previously noticed this peculiarity. =
The worst cases of flea-beetle injury on the grown leaves which
we have seen this year were on the edges of fields immediately
adjacent to potato fields. After the potato tops died the beetle
swarmed upon the tobacco and ruined the outside rows. o

There is some question about the best method of controlling =
flea-beetles. In potato fields, they are kept in check by heavﬂy\._
spraying both upper and under sides of the leaves with Bordeaux
mixture and lead arsenate. In the Station experiments many
years ago, it was found that tobacco plants as well as tomato
and cabbage plants could be dipped, root and leaf, before setting, =
into a mixture of lead arsenate, one pound in 10 gallons of water.:
This caused no injury to the plant and flea-beetles did not injure =
the leaves which were dipped. In the senior author’s garden il
1925, one day when using a nicotine spray, it was noticed that 3
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some tomato plants were being injured by flea-beetles. The
plants were sprayed with nicotine (Black Leaf 40, 2 teaspoonfuls
in a gallon of water with an inch cube of laundry soap dissolved

Fic. 13—The cucumber flea beetle Epitriz cucumeris. (After Chitten-
den, Bureau of Entomology, U. S. Départment of Agriculture.)

and added) and there was no further trouble. 1t is probable that
all of the treatments mentioned act chiefly to repel the beetles
instead of killing them.

TaRIPS,

Thrips have never been considered among the serious insect
pests of tobacco in Connecticut, but are said to cause severe injury

-in tobacco sections of the south. However, a number of cases

were seen in Connecticut during the year, and there is an impres-
sion among the growers that they are becoming more prevalent
each year in certain sections of the valley. Most, but not all, of
the cases which came to our attention were in shade fields. It
has also been observed in Florida that shade tobacco is more
seriously affected than the sun-grown crop. This may be due
to the fact that heavy rains do not beat them off under the
shade cloth, as may be the case outside. It is said that they are
worse during dry seasons and are partially kept in check by
heavy rains. At the Tobacco Sub-station, the most serious infesta-
tion was on Havana seed, adjacent to the tent tobacco. The
symptoms appear on the lowest leaves, and then slowly on the
successively higher leaves. In this ¢ase, none were Gbserved as
high as the middle of the plants,*and damage was confined to the
first few leaves. 1In the field the veins of the affected leaves have
a silvery appearance which ‘makes them stand out from the
remaining green tissue of the leaf. The insects work along the
main veins on the upper leaf surface. Close examination shows
the silver lines peppered over with tiny black specks. The insects
themselves are not so often seen as are their effects. They are
slender, brown, very small (about one twenty-fifth of an inch
long) and when disturbed jump and disappear like fleas. Badly
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affected leaves turn yellow and may die prematurely. In the cured
leaf, the veins are still more conspicuous, and the average sorter
calls it “white vein” without recognizing the difference between
this and the ordinary “white vein” which usually occurs on leaves
higher up, and which is of a physiological origin. Close examina-
tion, however, will show the distinctive tiny black specks and a
rather irregular outline to the veins.

As we have made no collections of thrips from tobacco plants,
we cannot identify the species attacking tobacco in Connecticut,
but hope to obtain such information next season. Thrips tabaci
Linde. is said to injure tobacco in Europe, but though it is a
common pest of onions in Connecticut, so far as we can learn
is not a tobacco pest in the United States.

Up to the present, thrips have not seemed to be of sufficient
importance to warrant special control efforts. Attention is called
to them at this time in order that growers will be on their guard
and may know them if they should become serious. We have
no reason to believe that they will become more prevalent.

THE GARDEN SPRINGTAIL.
Tobacco plants, as well as the young seedlings of many vege-

table plants, are often attacked and injured in the seed beds by

the garden springtail, Sminthurus hortensis Fitch. The individ-
uals are extremely abundant near the surface of the soil when

*

F16. 14—The garden springtail. Outline profile. This insect is purple
with pale yellow irregular spots. Enlarged about 40 times.

the plants are coming up and eat very small holes in the leaves
and enlarge the wounds made by flea-beetles and other insects.
In fact, large areas of young seedlings are destroyed by the
springtails, each year before their presence is noticed by the
owner. They are scarcely more than a millimeter in length and
it takes twenty of them end to end to reach an inch. They are
dark purple, spotted with yellow, and jump like fleas so that it
is almost impossible to catch them. Each has a globular shaped
body with a rather large head and narrow neck. From beneath
the body extends a forked tail-like appendage by means of which
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the insect is able to throw itself. See Figure 14. Seed beds
in Silver Lane, East Hartford, were infested in 1925. There
were four beds each about 100 feet long and covered with cloth,
and containing broadleaf plants from one-fourth to one-half inch
high when attacked. All the beds were invaded and some had
hardly any plants left. The junior author visited this plantation
and also saw another less severe case in Simsbury. This insect
caused much injury to vegetable seedlings in Pine Orchard in
1922 and 1923. The garden springtail can doubtless be controlled
by dusting or spraying the seed beds with nicotine.

TaE SEED Corx MAaccor.

Tobacco plants are occasionally injured by small white mag-
gots which enter the stems just below the surface of the ground.
Sometimes only a pin hole is visible, but often a larger injury
is apparent. On cutting into the stem, one or more white mag-

Fic. 1 5—Stems of newly-set tobacco plants, showing injury by seed corn
maggot. Twice enlarged.

e

gots may be found and sométimes the entire stem has been hol-

lowed out by their feeding. TInjured plants are shown in Figure
15. The insect responsible is a small two-winged fly, Hylemyia

cilicrura Rond., shown in Figure 16, with its brown cocoons or
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puparia in Figure 17. Serious injury to tobacco caused by this
insect occurred in Windsor in 1921, particularly on a portion of
the field where clover had been plowed under in the spring, and
some 40 acres under cloth had to be harrowed and reset. This
insect is liable to be abundant following heavy applications of
stable manure. '

During the first week in June, 1925, Mr. C. A. Huntington, a
shade grower of Windsor, brought to the Tobacco Sub-station
a handful 'of young plants, the stalks of which were riddled with

Fic. 16.—Adult of seed corn

F1c. 17—Pupae of seed corn
maggot. Four times enlarged.

maggot. Four times enlarged.

tunnels, somewhat resembling those made by wireworms, but
when the stalks were cut open, small white maggots were found
in the tunnels. These maggots attacked the plants soon after
they were set in the field and killed many of them, necessitating
considerable work in restocking. A week later they had dis-
appeared completely, but in a visit to the field on June 5 we
found a few puparia and were able to identify the invaders as
seed corn maggots. No other report of damage from this source
came to the Tobacco Sub-station this year. Apparently it is of
unusual occurrence and does not cause widespread injury.

Toeacco Prants INJURED By CRANE FLy MacGGoTs.

The authors visited the shade field of Mr. Huntington of
Windsor on June 5, and while hunting for seed corn maggots,
found many “leather jackets” or crane fly larvae near the sur-
face with an occasional pupa case protruding from the soil.
Many plants were also observed with notches eaten in the stems, =
causing them to break off, that did not seem to be the character-
istic injury of the seed corn maggot. The crane fly maggots
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were often found near the plants, but were also present half way
between the rows; in fact they were distributed quite uniformly
over a portion of the field. On account of their abundance in
. that particular section of the field where the injured plants were
found, we began to wonder if there might not be some connection.
Mr. Huntington believed these maggots to be the cause of the
trouble, and stated that so many plants were killed that it was

' Fic. 18—Injury to plants by crane fly larvae. Natural size.

necessary to harrow and reset certain parts of the field. Here
the soil contained considerable undecomposed organic matter
which may have served to attract these insects. A few adult
crane flies were also collected from the cloth on the tent and
from a tobacco barn close by. Before leaving the field, we col-
lected about 30 of the larvae, which were taken to New Haven
and placed in soil in a cage sunk in the ground. In this cage
were set some uninjured tobacco plants. Three days later two of
the plants had holes eaten in,the sides of the stems like those
observed in the tobacco field, and shown in Figure 18. On
September g, adult flies emerged and have been identified as
Nephrotoma ferruginea Fabr., by Professor Charles P. Alexander
of the Massachusetts Agricultural College, Amherst, Mass. These
crane flies proved to be identical with those collected from the
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cloth of the tent and from the tobacco barn, and belong to the
family Tipulidae. The maggots are tough and leathery in tex-
ture, gray in color, about an inch in length with four curious
protuberances at the head. There is probably a generation each

F16. 19.—Adult crane fly, larva and pupa skin. Natural size.

year, and Figure 19 shows the maggot, pupa case, adult and
injured plant.

According to the Insect Pest Survey Bulletin for July, similar

injury to tobacco by crane fly maggots was observed in Hadley,
‘Mass., by Dr. H. T. Fernald late in June of the past season. So
far as we are aware, these are the first records of damage to
tobacco by crane fly maggots, at least in this country. No con-
trol measures can be recommended at this time.

ToBacco WorMs or Horx Worms,

Horn worms are the larvae or caterpillars of sphinx moths, also
called hawk moths or hummingbird moths, which are found feed-
ing on tobacco and tomato leaves during July, August and Sep-
tember. They are called horn worms on account of the single
horn, which is only a fleshy protuberance on the back near the
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tail. When fully grown, they may be nearly as large as one’s
finger, between three and four inches in length, and have the
appearance shown in Figure 20. They then enter the ground
and transform into curious “jug-handle” pupae shown in Figure

Fic. 20—Tobacco worms. Natural size.

21. There are two species in Connecticut, the northern tobacco
or tomato worm, Phlegethontius quinquemaculata Haworth, and
the southern tobacco or tomato worm, Phlegethontius sexta
Johansen. The pupa of the northern species has the longer “jug-
handle,” and both are shown in Figure 21. The northern species
is the more common in the tobacco- fields north of Hartford,
though the southern species is more common in the vicinity of
New Haven. Horn worms are highly parasitized by small four-
winged wasp-like insects and it is,not unusual to find them covered
with white cocoons as shown in Figure 22. In such cases the
horn worm dies without transforming, but never before the crop
of parasites has been brought through to maturity. It is uncer-
tain whether more than one generation occurs in Connecticut, but
if so, the second is not distinct from the first, and larvae of all
sizes are often found in the field at the same time late in the

s
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season. The adult moths have large heavy bodies with long nar-
row wings which expand between four and five inches as shown
in Figure 23. They fly just at dusk, lay eggs singly on the
tobacco plants and sip nectar from deep throated flowers by means

F1c. 22—Young tobacco worm
bearing cocoons of parasite.

F1c. 21.—Pupae of both species
showing difference in length of
tongue cases. Northern species
at the right.

Fic. 23—Moth of Northern tobacco worm Phlegethontius quinquemaculata Haw.

of the long tongue which is coiled up like a watch spring under
the head. -

Hand picking is the common remedy in Connecticut, but in
southern tobacco fields spraying and dusting with lead arsenate
is commonly practiced. ! :

GRASSHOPPERS.

Grasshoppers caused some damage to tobacco in 1925 by eat-
ing large holes in the leaves. They were especially prevalent
along the margins of the fields which were adjacent to grass or
other vegetation, upon which they feed. They were not of suffi-
cient importance to warrant special control measures.
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InrorMATION No. 51

@onnertiont Agrienltural Lxperiment Station

New Haven, Gonnerticnt

REGULATIONS CONCERNING THE TRANSPORTATION OF
NURSERY STOCK
IN THE UNITED STATES AND CANADA

Compiled by W. E. Brirron, State Entomologist.

At the present time neatly every State in the Union has laws
or regulations in regard to the inspection, certification and trans-
portation of nursery stock. These all have one object in view,
namely, the control of plant pests. But conditions are not uniform
throughout the United States, and each State has established such
requirements as seem to give it the best protection, with the result
that there are many different regulations.

This situation assumes a serious aspect to the nurseryman who
- may wish to fill orders received from eighteen or twenty or more
different States. In order to tabulate and bring together these
varying regulations in convenient form for the use of Connecticut
nurserymen, this bulletin has been prepared. It should be under-
stood that it presents only a brief digest in each case, and if any
points are not clear, the nurseryman should write to the officer in
charge of inspection in that State, for more information.

In addition to the various State laws and regulations, there are
several Federal quarantines regulating the shipment of nursery
stock. A digest of these has been included in this bulletin,
together with the regulations of the District of Columbia and of
the Dominion of Canada. : :

FEDERAL QUARANTINES

The following Federal Quarantines concern the shipment of
nursery stock: 7

White Pine Blister Rust: Quarantine No. 26, as amended,
prohibits the interstate movement of all five-leaved pines, currant

wlad
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and gooseberry plants from all States east of and including Min-
nesota, lowa, Missouri, Arkansas and Louisiana, to points west of
this area; also prohibits the interstate shipment of five-leaved
pines and black currant plants from the New England States and
New York to points outside this area; further prohibits the ship-
ment of five-leaved pines and black currant plants from the New
England States into New York. Quarantine No. 54 as amended
prohibits the movement of five-leaved pines, currant and goose-
berry plants, from the State of Washington.

‘Black Stem Rust of Grains: Quarantine No. 38, as amended,
prohibits the interstate movement of the common species of bar-
berry and their horticultural varieties, except the Japanese bar-
berry; also Mahonia from about three-fourths of the States.

European Corn Borer: Quarantine No. 43 (third revision, as
amended) provides that the stalks of common host plants of the
European corn borer (which include some herbaceous perennials)
cannot be shipped interstate outside of the infested areas unless
‘inspected and provided with a Federal certificate.

Gipsy Moth and Brown-Tail Moth: Quarantine No. 45, as
amended, regulates the interstate shipment of all nursery stock, =

in the New England States, and from the generally infested to the
lightly infested areas within those States. Nursery stock must be
inspected and certified by Federal inspectors. :

Japanese Beetle: Quarantine No. 48, as revised, regulates =
the interstate shipment of all nursery stock out of the infested area =
which includes certain portions of the States of New Jersey,
Pennsylvania and Delaware. Such stock can be shipped only after =
it has been examined and certified by Federal inspectors. E

Satin Moth: Quarantine No. 53, as amended, prohibits the =
interstate shipment from the infested areas in Massachusetts and
New Hampshire of all species and varieties of willow and poplar. =

For further information regarding Federal quarantines and
regulations address: Federal Horticultural Board, U. S. Depart- =
ment of Agriculture, Washington, D. C. :

DistricT oF COLUMBIA

Each package of nursery stock entering the Dist}"ict mu§:c bgatl; E
a valid certificate of inspection, must be marked plants,” with =
name and address of both consignor and consignee. No package
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shall be delivered to the consignee until authorized by the inspector:
of the Federal Horticultural Board. !
Federal quarantines prohibit the entry of all five-leaved pines
and Ribes grown in the New England States, and the States of
New York and Washington.
Federal Horticultural Board, Washington, D. C.

DoMiNioN oF CANADA

Nursery stock from the United States can enter Canada only
after a permit has been secured from the Secretary, Destructive
Insect and Pest Act Advisory Board, Ottawa, Can.” Applications
must specify kind, quantity, value, source and destination of stock,
with name and address of consignee and the customs port. All
shipments must bear certificates of inspection, and where required,
similar certificates of fumigation. Unless these certificates are
attached, the shipments will not be released by the Collector of
Customs. Plants exempt from fumigation requirements include
greenhouse plants, roses grown under glass (up to three inches),
herbaceous plants, strawberry plants, blackberry plants, grape
vines, conifers, bulbs and corms, 1f accompanied by the consignor’s
certificate regarding contents of shipment. Fruit and nut scions
are exempt only when forwarded under official labels requiring
their reinspection at Montreal or Vancouver.

Quarantines prohibit the entrance of conifers and decorative
plants (such as holly and laurel), and Christmas greens from New
England: all five-leaved pines, chestnuts and chinquapin, all
species of currants and gooseberries, European buckthorn and all
varieties of Berberis vulgaris, all varieties of Corylus in British
Columbia, all peach stock and fresh peaches from the States of
Wisconsin, Illinois, Missouri, Arkansas, Mississippi and eastward.
to the Atlantic Ocean.

Arthur Gibson, Chairman; L. S. McLaine, Secretary, Destruc-
tive Insect and Pest Act Advisory Board, Department of Agri-
culture, Ottawa, Canada.

PostaL ReGULATIONS REcARDING NURSERY STOCK
SHIPPED BY PARCEL Post
The U. S. Postal Laws and Regulations, Section 467, paragraph

2, governing the mailing of:plants and plant products, reads as
follows : '

“Nursery stock, including all field-grown florists’ stock, trees, shrubs,

vines, cuttings, grafts, scions, buds, fruit pits and other seeds of fruit and
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ornamental trees or shrubs, and other plants and plant products for propa-
gation, except field, vegetable and flower seeds, bedding plants and other
herbaceous plants, bulbs and roots, may be admitted to the mails only when
accompanied with a certificate from a State or Government inspector to
the effect that the nursery or premises from which such nursery stock is
shipped has been inspected within a year and found free from injurious
insects, and plant diseases, and the parcel containing such nursery stock
is plainly marked to show the nature of the contents and the name and
address of the sender.”

STATE REGULATIONS
FILING OF CERTIFICATES IN OTHER STATES

In order to ship nursery stock into the following States, it is
necessary to file duplicate inspection certificates:

Alabama Michigan Oklahoma
Arkansas Minnesota Oregon
Connecticut Mississippi Pennsylvania
Florida Missouri South Carolina
Georgia Montana South Dakota
Illinois New York Tennessee
Indiana New Mexico Texas

Towa North Carolina Utah
Louisiana North Dakota Virginia
Maryland Ohio Wisconsin

Massachusetts Wyoming

Though not absolutely required by law, certificates may be filed
in the following States: :

Kansas Kentucky ; Nebraska -

FILING OF BONDS

Bonds are required in the following States:

Arkansas  $1,000.00 Montana  $1,000.00 Oregon $1,000.00
Georgia 1,000.00 North Dakota 500.00 Utah 500.00
Idaho 5,000.00 Ohio 1,000.00 Washington  1,000.00
Michigan 1,000.00 Oklahoma  1,000.00 Wyoming . 500.00

Tennessee requires a bond of $5,000.00 where trees are planted
by outside nurserymen under contract to prune and spray for a
period of years.
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PAYMENT OF FEES

The payment of fees is required for registration in certain
States, as follows : '

%0 Regxs;ganon .%iint s g Regi:séx;atxon A%_ix;t s

Alabama $1000  $r1.00 Oklahoma $5.00
(Dealer’s)—r10.00 Oregon 10.00 $1.00

Arkaqsas 5.00 1.00 South Dakota 1.00 1.00
Georgia 7 5.00 1.00 Tennessee (Dealer’s) 5.00
Idaho 10.00 1.00 1.00
Indiana 1.00 1.00 Texas 5.00
Maine ! 5.00 Virginia 5.00 1.00
Michigan 5.00 Washington ., 5.00 1.00
Montana 25.00% West Virginia 20.00
North Dakota 10.00 Wyoming 15.00
Ohio 5.00 1.00

* Covering all Montana agents. Agents for unlicensed nurseries must
pay annual fee of $10.00 and file bond of $1,000.00. Inspection fees $10.00
per car lot, smaller lots in proportion. Unlicensed nurseries, 10 per cent,
of invoice price, with minimum of so cents per package.

FUMIGATION

All 'deciduous nursery stock subject to the attack of San José
scale must be fumigated with hydrocyanic acid gas and labeled
with a certificate or affidavit stating that this has been done before
it will be allowed to enter the following States:

Colorado Michigan North Carolina
Delaware Mississippi *  Tennessee
Florida Utah

STATE TAGS

State tags are required and will be furnished at the shipper’s
expense, by the following States: '

~ Alabama Louisiana Virginia
- Arkansas Mississippi West Virginia
Florida North Carolina Wyoming

South Carolina

- & L Et
REQUIREMENTS OF VARIOUS STATES.

_ Alabama: Nurserymen in other States wishing to ship stock
into Alabama must obtain an Alabama license by filing a signed
copy of inspection certificate, with fee of $10.00. Each package of
nursery stock entering the State must bear an Alabama tag which
is furnished at cost. Dealers must register, file list of all nurs-
eries from which they purchase stock, pay fee of $10.00, and
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obtain a dealer’s certificate. An agent’s certificate (cost $1.00)
must be obtained through the .principal for each agent selling
nursery stock in Alabama. Nursery stock infested with San José
scale, new peach scale, woolly aphis, brown-tail moth, gipsy moth,
crown gall, black knot, citrus canker, peach yellows, pear blight,
apple blotch, root nematode, peach borer, grape phylloxera or nut
grass, must not be sold in Alabama.

B. P. Livingston, Chief, Division of Plant Industry, Mont-
gomery, Ala. :

Arizona: All nursery stock and plant products entering Ari-
zona through the U. S. mails or transported in any manner shall
be prominently labeled, showing (a) name and address of con-
signor; (b) name and address of consignee; (c) certificate of
inspection; (d) locality where grown, and (e) contents of ship-
ment. Common carriers shall not deliver to consignee any ship-
ment of nursery stock or-plant products until inspected by the
State Entomologist or his agent and a certificate of release issued
in each case to the common carrier and to the consignee. Post-
masters are required to forward all parcels of nursery stock or
plant products to the nearest Post Office Inspection Station, and
cannot forward from these stations to point of destination any
parcel of nursery stock or plant products unless accompanied by
an inspected plant shipment tag..

Quarantines: Olive nursery stock and olive root cuttings from
all other States and foreign countries are prohibited. Peach, nec-
tarine or apricot trees or cuttings, grafts, scions, buds or pits,
or trees budded or grafted upon peach stock from Massachusetts,
Rhode Island, Connecticut, New York, New Jersey, Pennsylva-
nia, Delaware, Maryland, Virginia, Ohio, Indiana, Michigan, Illi-
nois, West Virginia, Tennessee, North Carolina, Arkansas,
Nevada, Florida, and Ontario, Can., and any other section in
which peach yellows or rosette are known to exist are also pro-
hibited. ‘

O. C. Bartlett, State Entomologist, Box 348, Phoenix, Ariz.

Arkansas: In order to ship nursery stock into Arkansas, it is
necessary (I) to file a nursery inspection certificate, pay a fee of
$1.00 and secure a permit-certificate, and (2) every shipment into
the State must bear a copy of -the permit-certificate with chief
inspector’s facsimile signature, and tags must be purchased of the
chief inspector.

Out-of-state nurserymen having agents or representatives solic-
iting orders, or doing other nursery business in Arkansas must
(1) file a bond of $1,000.00, (2) pay $5.00 for a license to do
business in the State, and (3) pay $1.00 for a license for each
agent in the State.
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Quarantines prohibit entrance of chestnut trees from all States
east of the Mississippi River.
George G. Becker, Chief Inspector, Little Rock, Ark.

California: All shipments of nursery stock, plants, seeds, etc.,
into California, must be conspicuously marked with name and
address of both consignor and consignee and declaration of con-
tents and origin. All stock entering the State held until inspected.

Peach, nectarine or apricot trees or cuttings, grafts, scions,
buds or pits of such.trees, or any trees budded or grafted upon
peach stock or roots from districts where contagious peach rosette
is known to exist are refused entry and will be destroyed or
returned to point of shipment at option of consignor and at his
expense. The States known to be infected with this disease are
as follows: Massachusetts, Rhode Island, Connecticut, New .Jer-
sey, Delaware, Maryland, Pennsylvania, West Virginia, Virginia,
North Carolina, Tennessee, Kentucky, Mississippi, Ohio, Mich-
igan, Indiana, Illinois, Arkansas, Nevada, Florida, and the Prov-
ince of Ontario, Canada. ; '

Quarantine order No. 36 prohibits entry of all five-leaved pines,
currant and gooseberry plants from all States and districts east
of and including Minnesota, Towa, Missouri, Arkansas and
Louisiana, and from the State of Washington. Quarantine order
No. 38 prohibits entry of all trees, plants, grafts, cuttings or scions
of all species and varieties of the cultivated filbert or hazelnut and
American wild hazel (Corylus americana) from all States and
districts east of and including Wyoming, Colorado and New
Mexico. Quarantine order No. 43 prohibits entry of citrus trees
and citrus fruits. Quarantine order No. 44 prohibits all chest-
nut and chinquapin (Castanea sp. and Castanopsis sp.) trees from
all states east of east line of Idaho, Utah and Arizona. Pecan
trees, hickory and Japanese walnut trees are prohibited from all
states.

A. C. Fleury, Supervising Quarantine Officer, Sacramento,
California.

Colorado: FEach package of nursery stock entering the State
must bear a certificate of inspection signed by a duly authorized
inspector in the State from which it was shipped, and a certificate
of fumigation signed either by an inspector or by the shipper of
the nursery stock. On arrival, shipments are turned over to the
County Inspector who in turn, if they pass inspection, releases
them to the consignee. 4

Quarantines prohibit the entrance of the comnion barberry,
white pines, currants and gooseberries, the potato tuber moth and
alfalfa weevil.

C. P. Gillette, State Entomologist, Fort Collins, Colo.

Sk
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Connecticut: Nurseries are inspected annually and nursery-

men and dealers must register: nurserymen receive registration
and inspection certificates and dealers receive permits. Out-of-
state nurserymen must make application and file signed copies of
their valid inspection certificates and receive permits before ship-
ping stock into the State. All stock entering the State must be
accompanied by both certificate and permit, and all stock trans-
ported within the States must be accompanied by either a certificate

or by a permit, and transportation companies are subject to prose- -

cution for accepting shipments without valid certificates or permits.
Nursery stock imported from foreign countries must be held
unopened until inspector arrives. Have authority to inspect any
stock at destination. ;

Quarantine prohibits the shipment of all nursery stock and
forest products, unless inspected and certified, from the gipsy
moth infested area to the area uninfested.

W. E. Britton, State Entomologist, New Haven, Conn.

Delaware: Shipments of nursery stock entering the State
must each bear a certificate of inspection and also a certificate stat-
ing that the stock has been properly fumlgated. All shipments
not provided with proper certificates will be held by the transpor-
tation companies until inspected. : i :
~ Quarantines exclude all five-leaved pines and all species of

Ribes from Maine, New Hampshire, Vermont, Massa.chusetts;' p
Rhode 'Tsland, Connecticut, New York, Pennsylvania, Minnesota,

Wisconsin, Ohio and Michigan. :
Ralph C. Wilson, Secretary, State Board of Agriculture, Dovgr,

Delaware.

Florida: Inorder to ship nursery stock into Florida, duplicate
inspection certificates must be filed in Florida and permit-certifi-
cate tags obtained which, together with valid inspection certificates
issued in the States where the stock was grown, must accompany
each box, bundle or package. All host plants of San José
scale must be fumigated with hydrocyanic acid gas of standard
strength, immediately before shipment to a Florida point. Ship-
ments of plants infected with nematode root knot, crown gall,
hairy root or any insect pest or disease or markings thereof are
excluded. Club orders entering Florida must have a Florida
permit-tag - attached to each individual order. When using a
Florida permit-tag, the nurseryman must at once mail to ‘the
nursery inspector (Gainesville, Fla.) a duplicate invoice showing
name and address of both consignor and consignee, itemized list
of ‘plants in shipment and serial number of Florida permit-tag
used on it. All certificates on expiration and all mutilated, spoiled
or unused permit-tags must be returned to the nursery inspector.
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Shipments of stock liable to carry European corn borer, Japa-
nese beetle, gipsy moth and brown-tail moth from areas under
Federal quarantine for these pests will be admitted in Florida
when accompanied by Federal inspection certificates, but are also
subject to inspection by Florida authorities.

J. C. Goodwin, Nursery Inspector, State Plant Board, Gaines-
ville, Fla.

Georgia: Each nurseryman, dealer, agent, salesman or solic-
itor must apply to the State Board of Entomology, giving (1) the
name and location of the nursery, and (2) the approximate acre-
age and kinds of stock grown, and receive from the Board a
license: annual fee for nurserymen and dealers $5.00: annual
fee for each agent, salesman or solicitor $1.00. Where a sale
amounts to $100.00 or over, a duplicate of the complete invoice
(without price) must be filed with the State Board of Entomol-
ogy, within thirty days of shipment, with the name and address
of the salesman and of the purchaser, and name and quality of all
nursery stock sold in the State or for delivery in the State.

_All nurserymen, corporations, firms or individuals selling or
offering to sell nursery stock in Georgia must file with the Board
of Entomology, and maintain for three years, a bond of $1,000.00
made out to the Secretary of the Georgia State Board of
Entomology.

Quarantines prohibit shipment into the State of all five-leaved
pines, currants and gooseberries; all varieties of chestnut and
chinquapin nursery stock, grafts, scions or nuts for propagation
from infested States; and from all States infested with the
Oriental peach moth, all trees, nursery stock, fruit, twigs, cut-
tings, scions and other parts of peach, apple, plum, quince, cherry
and all other host plants of this insect, except apple fruit; all
nursery stock from sections of states where Japanese camphor
scale is present. Shipments of plants from areas infested by the
Japanese beetle, European corn borer, gipsy moth and brown-tail
moth admitted only in strict accordance with the requirements of
the Federal quarantine.

Ira W. Williams, State Entomologist, State Board of Entomol-
ogy, Atlanta, Ga. ’

Idaho: No person, firm or corporation shall import or sell
nursery stock by agents within the State without first applying to
the Department of Agriculture, filing a bond for $5,000.00 and
obtaining an annual license by paying a fee of $10.00. All ship-
ments into the State must shéw name of shipper, locality’ where
grown, variety of nursery stock and an official certificate of fumi-
gation from the State where the stock was grown. Imported

— - . o ¢
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trees are fumigated before distribution, and all nursery stock
shipped into the State must be inspected upon .arrival at the
expense of the consignee. Each nursery firm doing business in
the State must annually pay an additional $1.00 for each agent.
Duplicate certificates should be filed.

State quarantines exclude the entrance of all five-leaved pines,
currants, gooseberries, peach, nectarine, prune, almond or other
trees worked on peach stock and all pits, cuttings, buds or scions
grown in a district where peach yellows or other detrimental
diseases exist. There are special quarantines against the potato
tuber moth and the alfalfa weevil.

M. L. Dean, Director, Bureau of Plant Industry, Boise, Idaho.

Illinois: Before shipping nursery stock into Illinois, a signed
duplicate copy of the certificate of inspection must be filed with
the Division of Plant-Industry. Nurseries and dealers employing
salesmen must file in the office of the Chief Inspector a complete
list of such salesman representing them within the State, and apply,
after July 1, for an agent’s permit for each salesman employed
in the State. All nursery stock entering the State must bear a
valid certificate of inspection, names and addresses of consignor
and consignee, nature of stock and place where grown. If stock
arrives without such certificate it must be reported immediately
to the Division of Plant Industry, and held until released.

Quarantine orders exclude from the New England States all
five-leaved pines, all species and varieties of currants and goose-
berries; common barberry (Berberis vulgaris)and all its horticul-
tural varieties, and all species of Castanea. Stock shipped into
Illinois in violation of quarantines is destroyed or returned to the
consignor at the discretion of the owner.

P. A. Glenn, Chief Inspector, Division of Plant Industry,
Urbana, Illinois.

Indiana: Nursery stock entering or shipped within the State
must bear an official inspection certificate, and give the names of
both the consignor and the consignee. All out-of-state nurseries
must file with the State Entomologist a copy of their valid inspec-
tion certificate, pay $1.00, and obtain a license good for one year
from date of issue, before shipping stock into the State. Each
dealer and agent selling or soliciting sales of nursery stock in
Indiana must pay $1.00, and obtain a license from the State
Entomologist. All foreign grown stock must be inspected at
destination.

Frank N. Wallace, State Entomologist, Department of Con-
servation, Indianapolis, Ind. :
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Iowa: Copy of inspection certificate must be filed with and
approved by the State Entomologist, and must accompany each
shipment into the State.

Quarantine against European corn borer prohibits all the usual
host plants entering the State from the infested areas in Massa-
chusetts, New Hampshire, New York, Pennsylvania, Ohio and
‘Michigan.

Carl ]J. Drake, State Entomologist, Ames, Iowa.

Kansas: Nurseries are inspected annually and all certificates
and dealer’s permits lapse on June 1, following date of issue.
Nursery stock may be shipped into the State when accompanied
by a recognized certificate of inspection. Duplicate certificates
may be filed. . '

Quarantine prohibits the entrance of five-leaved pines, currants
and gooseberries from certain middle and eastern States.

KO. F. Whitney, Secretary, Entomological Commission, Topeka,
ans.

Kentucky: Nurseries are inspected annually and each package
of nursery stock entering the State must bear a certificate of inspec-
tion, _hst of contents, name of both consignor and consignee.
Duplicate certificates may be filed with the State Entomologist.

H. Garman, State Entomologist, Lexington, Ky.

Louisiana: Before shipping nursery stock into Louisiana,
application must be made to the Entomologist for permit by filing'
copy of valid certificate, and order for certificate tags accompanied
by money to pay for them (price on application). The Louisiana
tag and the inspection certificate of the State where the stock was
grown must both accompany each shipment. A duplicate invoice
must be filed with the Entomologist once a week, showing the
permit number, and the number and varieties of plants shipped.

W. E. Anderson, State Entomologist, Department of Agricul-
ture, Baton Rouge, La.

Maine: All individuals or firms selling or soliciting sales of
nursery stock which they have not grown shall annually obtain a
license from the State Horticulturist by paying a fee of $5.00.
All stock entering the State shall, bear on each box or package a

- valid inspection certificate; such $tock may be inspected at destina-

tion and if found infested with dangerous pests may be destroyed
or returned to the ‘consignor.

Quarantine prohibits entrance of currant or gooseberry plants.
Five-leaved pines cannot enter without a permit from the Forest
Commissioner.

George A. Yeaton, State Horticulturist, Augusta, Me.
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Maryland: Nurseries are inspected twice each year. Nursery
stock subject to attack of San José scale must be fumigated before
shipment. Shipments entering the State must bear certificates of
inspection besides names of consignor and consignee. Duplicate
certificate should be filed with State Entomologist. /

Quarantines prohibit the shipment of five-leaved pines, currants

and gooseberries from New York, the New England States, Penn-

sylvania, New Jersey, Michigan, Wisconsin, Minnesota and Wash-
ington; also into the non-infested counties of Maryland, of any
nursery stock of peach or sweet cherry from areas infested with
the Oriental peach moth. |

Ernest N. Cory, State Entomologist, College Park, Md.

Massachusetts: All growers and agents who sell nursery
stock for delivery within the State must have a grower’s certificate
or an agent’s license, and a copy of such certificate or license must
accompany each car, box or package of stock shipped or delivered.
Agents must apply to Director, Division of Plant Pest Control,
Boston, Mass., and file list of nursery firms from which they pur-
chase stock before receiving agent’s license. Authority is granted
to inspect at destination all stock entering the State, and if found
infested may be destroyed, treated, or returned to the consignor
at his expense.

Quarantines prohibit Ribes from entering the State except under
permit. :

R. H. Allen, Director, Division of Plant Pest Control, Boston,
Mass.

Michigan: Shipments of nursery stock entering the State
must bear on each package a valid certificate of inspection, together
with statement of contents and names of consignor and consignee;
also if stock consists of species subject to attack of San José scale,
it must have been fumigated with hydrocyanic gas and bear a
certificate to that effect. Nurserymen of other States who employ
agents to sell nursery stock in Michigan, must first file a bond of
$1,000, pay a fee of $5.00, and obtain a license. Duplicate certi-
ficates must be filed before any stock can be shipped into the State.

Quarantines prohibit raspberry plants from entering the State
unless they have had two inspections, one prior to July 31, and the
other in August or September at least thirty days later; also five-
leaved pines and black currants from New York and the New
England States, though red and white currants and gooseberries
may be shipped from the vicinity of Rochester, Geneva, Fredonia
and Newark, New York, provided the white pine blister rust has
not been found in the vicinity within two years. Neither barberry
in any of its upright forms, nor sweet chestnuts grown east of
Ohio, can be shipped into Michigan, and a quarantine against the
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European corn borer prohibits the entrance from infested localities
of the common hosts of that pest, including hardy perennials with
stems. :

L. R. Taft, Chief Horticulturist, Department of Agriculture
Lansing, Mich. (

Minnesota: All nursery stock entering the State must bear
valid certificates of inspection and any transportation companies
accepting stock not so tagged are liable to prosecution. Qutside
nurserymen and dealers must file certificates with the State Ento-
mologist before shipping stock into the State.

Quarantines prohibit the entry of all five-leaved pines and black
currants from the New England States, New York, New Jersey,
Pennsylvania, Ohio, Michigan and Wisconsin; other species of
Ribes from these States are allowed to enter if stripped of leaves:
all barberry except Japanese (Berberis thunbergii) : the usual host
plants of European corn borer. :

MA G. Ruggles, State Entomologist, University Farm, St. Paul,

inn. 1

Mississippi: Outside nurserymen and shippers must file valid
inspection certificates and obtain (at cost) permit tags, which
together with inspection certificate of State where stock was grown,
names and addresses of consignor and consignee, nature and
quantity of contents, and locality where grown must be attached
to each package. State certificate must also affirm that the nursery
is properly equipped for fumigating plants with hydrocyanic acid
gas, and the proprietor or manager of the nursery must file an
affidavit that all host plants of San José scale will be fumigated
immediately before being delivered for shipment into Mississippi.

Agents or salesmen must register with and obtain certificates
from the Nursery Inspector before selling, delivering or taking
orders for nursery stock in the State.

Plants infected with root knot (caused by nematodes), crown
gall, or showing any other evidence of pest infestation, must not
be shipped into Mississippi.

All plants capable of defoliation must be defoliated. Soft
ornamental plants are classed as nursery stock in Mississippi.

Quarantines provide that nursery stock classed as host plants of
the European corn borer and Japanese beetle can be shipped to this
State from infested districts only when the shipments are made in
conformity with the United Statés Department of Agriculture
regulations and in addition are accompanied by permit tags of the
State Plant Board of Mississippi.

.C'E'CO.' E. Arnold, Nursery Inspector, A. and M. College, Mis-
sissippi.
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Missouri: Outside nurseries must file necessary papers includ-
ing certificate and apply for a permit certificate which will be
issued with fee. All agents or salesmen must apply for agent’s
certificate. Each package of nursery stock entering the State must
bear the names of both consignor and consignee, statement of
contents, and a certificate showing that the stock therein ‘contained
has been inspected where grown by a duly authorized inspector
and found to be apparently free from dangerously injurious insect
pests and plant diseases. Transportation companies are not per-
mitted to deliver nursery stock unless so labeled.

Leonard Haseman, State Entomologist and Chief Inspector,

State Plant Board, Columbia, Mo.

Montana: All nursery stock entering the State must be
unpacked and inspected at one of the following designated quaran-
tine stations: Billings, Butte, Miles City, Missoula, Sanders or
Fairview. All shipments entering the State are subject to inspec-
tion with fees as follows: licensed nurseries, car lots $10.00,
smaller lots proportionate; unlicensed ‘nurseries, ten per cent of
invoice price of shipment with minimum of 50 cents per package.
Notice of shipment including list of stock and names of transporta-
tion company, consignor and consignee must be sent to the Chief,
‘Division of Horticulture, Missoula, Montana, five days prior to
shipment.

Nurserymen are required to pay an annual fee of $25.00 and
file a bond of $1,000.00 in favor of the State of Montana; this
includes licenses for all Montana agents. Agents for unlicensed
nurseries must pay an annual fee of $10.00 and file bonds of
$1,000.00.

Quarantines prohibit the entrance of the common barberry from
all States, and of all five-leaved pines, currant and gooseberry
plants from the States east of and including Minnesota, Iowa,
Missouri, Arkansas and Louisiana and all of the State of
Washington.

Edward Dickey, Chief, Division of Horticulture, Missoula,
Mont. -

Nebraska: All nursery stock entering the State shall bear the
names of consignor and consignee and an inspection certificate
issued since the preceding July 1. It is desired that duplicate
certificates be filed.

Quarantine prohibits the entrance of five-leaved pines.

Myron H. Swenk, State Entomologist, University of Nebraska,
Lincoln, Neb. -

Nevada: All nursery stock entering the State must bear on
each car, bale, or package a copy of a valid official inspection
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certificate, and names of consignor and consignee. Transpor-
tation companies shall not deliver nursery stock lacking such
certificate. ' y

Quarantine prohibits entry of any pine trees, currant or goose-
berry plants or cuttings from east of the Mississippi River or from.
foreign countries. i

Edward Records, State Quarantine Officer, University of
Nevada, Reno, Nev. '

New Hampshire: All nursery stock entering the State must
bear on each container a copy of a valid inspection certificate, or
an affidavit showing that susceptible plants have been fumigated.

Quarantines prohibit the entrance of all five-leaved pines, currant
and gooseberry plants, except that such pines may be admitted if
certified that no pine blister rust is known to occur in the nursery
and that all Ribes had been removed from within 300 yards of the
nursery; also that plants susceptible to attack of the European
corn borer, gipsy moth and satin moth from infested regions.
cannot enter uninfested territory without inspection certificates.

W. C. O’Kane, Deputy Commissioner of Agriculture, Durham,

New Jersey: Each car or parcel of nursery stock entering the
State must bear a copy of a valid inspection certificate, with a state-
ment from the shipper that the contents are a part of the stock
inspected and whether or not it had been fumigated with hydro--
cyanic gas. Transportation companies shall refuse for transporta-
tion within the State all nursery stock not accompanied by a certi-
ficate of inspection. All such stock entering the State may be
inspected wherever found and if infested with dangerous pests,
will be destroyed. .

Common carriers and New Jersey nurserymen who bring nur-
sery stock into the State shall send notice of each shipment with
full data prior to, or within twenty-four hours after, its arrival.

Quarantines prohibit the entrance of five-leaved pines from all
States where the pine blister rust occurs. i ;

Harry B. Weiss, Chief, Bureau of Statistics and Inspection,

- State Department of Agriculture, Trenton, N. J.

New Mexico: Before shipping nursery stock into New Mexico,
a duplicate copy of a valid certificate of inspection must be filed
and a permit obtained. ‘ ’

Quarantine prohibits the entrance of Ribes.

H. L. Kent, President, Agricultural College, State College,.
N. Mex.
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New York: Nursery stock cannot enter the State or be moved
within the State unless a valid certificate is attached issued by the
New York State Department of Farms and Markets or by the
State in which the shipment originated. Transportation com-
panies and all persons bringing nursery stock into the State must
send notice to the Department of Farms and Markets. Blanks
will be furnished for such notices. An exact copy of the certifi-
cate must be attached to each package sent by mail. Stock
received from abroad or from other States must not be unpacked
or distributed until after inspection and release by Department of
Farms and Markets.

Quarantines prohibit the entrance of five-leaved pine trees from
New England, New Jersey, Pennsylvania, Ohio, Indiana, Illinois,
Wisconsin and Minnesota; also of Christmas trees and woody
greens from New England, except from those areas lightly or not
infested by gipsy moth and then only under certificates of inspec-
tion; of raspberry plants unless apparently free from mosaic
diseases and are so certified after two inspections and the removal
of all diseased plants, as is practiced in New York State; other
regulations concern the European corn borer, and the usual host
plants can be transported from within to without the infested areas
only after being inspected and certified; currants and gooseberries
cannot be grown in certain pine-growing areas of the State.

George G. Atwood, Director, Bureau of Plant Industry, Depart-
ment of Farms and Markets, Albany, N. Y.

North Carolina: Nursery stock can enter the State only when
shipments bear North Carolina official permit tags, which will be
supplied at cost on request, and the filing of a duplicate inspection
certificate accompanied by an affidavit that all fruit stock will be
fumigated. '

Quarantines prohibit the entrance of five-leaved pines and Ribes
from Canada, the New England States, New York, New Jersey,
Pennsylvania, Ohio, Wisconsin, Minnesota and Washington.

W. V. Reed, Inspector, State Department of Agriculture,
Raleigh, N. C.

North Dakota: Nursery stock entering the State must bear
inspection certificates. Every person employing agents or sales-
men or who solicits for the sale of nursery stock, must obtain a
license by paying a fee of $10.00, filing a duplicate inspection
certificate, and a $500.00 bond. License is good for one year.

Director, North Dakota Experiment Station, Agricultural Col-
leseriiNLaD!

Ohio: Out-of-state nurserymen must file copies of their inspec-
tion certificates and obtain an Ohio certificate permitting them
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to solicit orders for nursery stock. Each dealer within or without
the State shall obtain annually a dealer’s certificate, by furnishing
an affidavit that he will buy and sell only inspected stock and will
maintain with the Secretary of Agriculture a list of all sources
from which he obtains nursery stock. FEach affidavit shall be
accompanied by a fee of $5.00. All agents soliciting orders for
nursery stock shall file annually a statement that he will sell only
inspected stock, and pay a fee of $1.00. He shall carry an agents’
certificate and a copy of the certificate held by his principal.

Each shipment entering the State shall be accompanied by a
tag or poster giving an exact copy of the valid certificate. Altered
certificates are prohibited.

Quarantines prohibit the entrance or shipment within the State
of ‘the common barberry and its horticultural varieties, and the
common host plants of the European corn borer. -

Richard Faxon, Chief, Division of Plant Industry, Department
of Agriculture, Columbus, Ohio. '

Oklahoma: Nursery stock entering the State must bear on each

" package of each shipment an inspection certificate. Nurserymen

must each file a duplicate copy of his valid inspection certificate,
and furnish a surety bond of $1,000.00 in favor of the State Board
of Agriculture. A permit will be issued on payment of the fee
of $5.00, and a copy of this permit must be attached to all ship-
ments entering the State of Oklahoma.

All dealers within or outside the State must attach to each
package of each shipment a copy of the dealer’s certificate issued
to them by the Board of Agriculture.

- Thomas B. Gordon, State Nursery Inspector, Oklahoma City,
Okla.

Oregon: The unlicensed sale or distribution of nursery stock -
is unlawful. The applicant must pay a fee and furnish a bond.

“The fee for a nurseryman, dealer or importer is $10.00, and for

any agent, solicitor or salesman, $1.00. The bond shall be for
$1,000.00 and shall be conditional that all stock delivered sh\all be
true to name. ;

Quarantines prohibit the entry of all five-leaved pines and all
species and varieties of currants and gooseberries from States east
of the Mississippi River and from the State of Washington; of
all hazel and filbert nursery stock’ from all territory east of the
Province of Alberta, Canada, and the States of Idaho, Utah and
Arizona; grape vines and cuttings from most of the eastern States
and portions of California; cranberry nursery stock from the
New England States, New York, New Jersey and Pennsylvania.

Chas. A. Cole, Secretary, State Board of Horticulture, Portland,
Ore. Tk ik
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Pennsylvania: Nurserymen from outside the State must file
duplicate copies of their valid inspection certificates, each certified
by the State official in charge, and each non-resident nurseryman
must supply a statement giving the exact acreage which he is
growing in nursery stock and the acreage which is being grown
for him under contract. Then a Pennsylvania certificate must be
obtained before shipping stock into the State. Dealers are granted
certificates on application and receipt of a statement from each
that he will buy stock only from nurseries holding valid certifi-
cates of inspection. Agents soliciting for the sale of nursery
stock in the State must obtain and carry agents’ duplicate certifi-
cates. All shipments of nursery stock entering the State will be
rejected unless accompanied by certificates of inspection.

Quarantines prohibit the entrance of chestnut trees, black cur-
rants, five-leaved pines, all barberry plants except Japanese bar-
berry, and shipments of Christmas trees or woody greenery from
the gipsy moth district of New England.

" C. H. Hadley, Director, Bureau of Plant Industry, Harrisburg,
2.

Rhode Island: All stock entering the State must bear a valid
official certificate of inspection, but is subject to further inspection
and may be destroyed or returned to the consignor if found
infested. Agents must obtain agent’s licenses, on stating where
they expect to purchase their stock.

Five-leaved pines and Ribes can be shipped into the State or
planted in certain parts of the State only on permission.

A. E. Stene, State Entomologist, State House, Providence, R. I.

South Carolina: Each package of nursery stock entering the
- State must bear a permit tag of the South Carolina State Crop

Pest Commission, which may be obtained at cost by filing a dupli-

cate certification of inspection and fumigation.

Quarantines prohibit the entrance of chestnut plants or cuttings,
five-leaved pines, currants, gooseberries and all host plants of the
European corn borer.

South Carolina State Crop Pest Commission, Clemson College,
£0 :

South Dakota: Out-of-state dealers may obtain certificates
permitting them to solicit and fill orders in the State, by filing
with the Secretary of Agriculture a certified copy of their official
inspection certificates and by paying a fee of $1.00 each. All
agents shall likewise obtain and carry agents’ certificates bearing
copies of the certificates held by their principals, and paying fees
of $1.00 each.

= i S
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Quarantines prohibit the entrance of all five-leaved pines and
Ribes; of all poplars and willows from areas infested by the satin
moth; all host plants of the European corn borer.

B. F. Myers, Secretary of Agriculture, Pierre, S. D.

Tennessee: Out-of-state nurseries must file duplicate inspec-
tion certificates and the following agreement regarding fumigation :

“We, the undersigned, agree to fumigate with hydro-
cyanic acid gas, according to the required strength, all
nursery stock subject to attack from San José scale and
other dangerous insect pests. We also agree to attach a
fumigation tag to each and every shipment going into the
State of Tennessee.”

Every shipment must bear a valid inspection certificate and a
fumigation tag, and failure to comply with these requirements
subjects the stock to confiscation. :

Nursery agents and dealers must file sworn statements on official
Tennessee blanks which will be supplied. Each agent operating
in Tennessee must pay a license fee of $1.00 and each dealer or
jobber must pay $5.00.

Nurserymen selling trees under contract to prune and spray the

-same for a period of years are required to take out a bond of

$5,000.00 before selling trees under such special contract.

State quarantines prohibit the entrance of all five-leaved pines,
currants and gooseberries; all varieties of barberry except Japa-
nese barberry; all varieties of chestnut and chinquapin from all
States where chestnut blight occurs. Other restrictions apply to
Japanese beetle, European corn borer, gipsy moth, sweet potato
weevil and pink bollworm of cotton. Peach and pecan seedlings
are allowed entrance only by special permit for experimental
purposes. i

G. M. Bentley, State Entomologist and Plant Pathologist, Knox-
ville, Tenn. '

Texas: Nurserymen, florists and other shippers of nursery
stock desiring to do business' in Texas, must file with the Texas
State Department of Agriculture a certified copy of certificate of
inspection from the State Inspector of the State in which the ship-
ment originates, and also in addition to this, a fee of $5.00 is
required which must be remitted in post-office money order,
cashier’s check, or bank draft. This permit is good for one year,
expiring on August 31 of each year.

All shipments of nursery and floral stock originating outsice of
the State must bear shipping tags showing the exact copy of
certificate of inspection from the State Inspector of the State in
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which the shipment originated, and in addition thereto must have
a tag showing the exact copy of permit from Texas. These tags
the shipper must have printed. ] i
_ Texas freight and express companies are prohibited from receiy-
ing or delivering all shipments which do not bear proper tags
showing copies of necessary permits. i

Nurserymen and florists of all States who ship nursery and

floral stock into Texas, are requested to file with the Department

of Agriculture a copy of invoice or memorandum of each and
every shipment of stock made into the State, giving the date,
consignor, consignee and a list of stock shipped. The price need

not be given.

Those intending to ship orange and citrus seed of all kinds into
Texas must furnish the Texas Department with a certified state-
ment from their State Plant Board, that the seed was gathered

from citrus-canker-free territory, and also an affidavit that the

seeds to be shipped were treated in a corrosive sublimate solution
of a strength of 1-1000.

Agents or dealers operating in Texas for nurserymen and
florists outside of the State must procure proper credentials as

agents from the nurserymen they represent. The form for this

credential approved by the Commission of Agriculture is furnished

free of charge. Each agent or dealer must be prepared to present

such credential at all times.
Dealqrs are classed as nurserymen and are required to take out
a permit. Greenhouses and greenhouse plants are included for

inspection by the Texas laws and all State Inspectors should advise

their nurserymen, florists or owners of greenhouses that they must

have a Texas certificate before they can make shipments into the

State of Texas.

G. J. Scholl, Chief Nursery Inspector, Department of Agricul-
ture, Austin, Texas.

Utah: Out-of-state nurserymen must file with Board of Agri-
culture a valid official inspection certificate, and names of their
agents in Utah, and obtain (without fee) an annual license; file a
bond for $500.00 that they will comply with the law and to cover
cost of inspection, fumigation, or destruction of stock shipped into
the State or sold by their agents. Agents and salesmen represent-
ing out-of-state firms must carry proper credentials. -

All nursery stock entering the State must bear a valid official
inspection certificate' and an official certificate that the shipment
has been given a cyanide fumigation for 45 minutes at the rate
of one ounce to each 100 cubic feet of enclosed space. Also a
notice of each shipment giving duplicate invoice, list of contents,
date, and names of both consignor and consignee must be mailed
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to the State Agricultural Inspector. Any out-of-state shipment
not bearing the proper license and certificate tags will be placed in
quarantine and inspected and disinfected at the owner’s expense.

H. J. Webb, State Agricultural Inspector, State Board of Agri-
culture, Salt Lake City, Utah. ;

Vermont: All nursery stock entering the State must bear valid
official inspection certificates and the names and post office
addresses of both consignor and consignee.

Quarantines restrict the free movement of raspberry plants on
account of mosaic, leaf roll and rosette, hosts of the European
corn borer, and all uninspected and non-nursery grown trees and
forest products on account of the gipsy and brown-tail moths.

M. B. Cummings, State Nursery Inspector, Burlington, Vt.

Virginia: All nurseries must file valid inspection certificates,
pay fee of $10.00 (checks must be certified and made payable to
the Treasurer of Virginia) and obtain a certificate of registration;
duplicates for agents’ use $1.00 each. State tags will be furnished
at cost and one must accompany each package of stock entering
the State or sold within the State.

W. J. Schoene, State Entomologist, Blacksburg, Va.

Washington: No person shall sell, solicit sales, or distribute
nursery stock, except berry plants, without first obtaining a license
($5.00 for nurserymen and tree dealers, $1.00 for agents). Nurs-
erymen and dealers must file a bond of $1,000.00 for compliance
with the law that the stock be true to name. All licenses expire
July 1st. The State is divided into eleven horticultural districts, -
with an inspector-at-large in charge of each district. Notice of
nursery stock entering Washington must be sent to the inspector-
at-large into whose district the shipment is made, and a duplicate
notice sent to the Department of Agriculture, Olympia, Wash.

J. L. Griner, Supervisor of Horticulture, Olympia, Washington.

West Virginia: All nursery stock entering the State must
bear a valid certificate of inspection and a West Virginia permit
tag. No nursery stock shall be sold, offered for sale or delivered,
without first obtaining from the Commissioner of Agriculture, a
certificate of registration, annual fee $20.00. |

Quarantines prohibit the entrance of all five-leaved pines, and all
species and varieties of gooseberries.

W. E. Rumsey, State Entomologist, Morgantown, W. Va.

Wisconsin: FEach out-of-state nurseryman must file valid
certificate of inspection and obtain State license before shipping
stock into the State. Each car, or package, must bear certificate
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tags. Fach agent selling nursery stock in the State must carry

an agent’s duplicate certificate bearing the same number and date

as that of his principal. No fees are charged.

Quarantines prohibit entrance of all five-leaved pines and all
barberry bushes (except Japanese barberry) and host plants of
European corn borer from infested areas; also nursery stock from
gipsy moth infested areas except under Federal Certificate.

S. B. Fracker, State Entomologist, Madison, Wis.

Wyoming :* Each out-of-state nurseryman must file valid certi-
ficate of inspection and deposit fee of $15.00 and receive license

good until the following July 1st. Authorized shipping tags
are furnished at cost, and carriers are forbidden to deliver unless

each shipment bears such a tag.

Quarantines prohibit entrance of all five-leaved pines, currants

and gooseberries.
~ C. L. Corkins, State Entomologist, Laramie, Wyoming.
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OFFICERS IN CHARGE OF INSPECTION AND
QUARANTINE SERVICE

Alabama voau B. P. Livingston, Chief, Division of Plant Industry,
f Auburn, Ala.
Neizonal sdnsts O. C. Bartlett, State Entomologist, Phoenix, Ariz.
Arkansas i Sloe Geo. G. Becker, Chief Inspector, Little Rock, Ark.
@aliforni L usa A. C. Fleury, Supervising Quarantine Officer, Sacra-
mento, Cal.
Colorado b, ba. C. P. Gillette, State Entomologist, Fort Collins, Colo.
Connecticut ..... W. E. Britton, State Entomologist, New Haven, Conn.
Delaware ....:...Ralph C. Wilson, Secretary, State Board of Agriculture,
Dover, Del.
Biloridar, =Tt J. C. Goodwin, Nursery Inspector, State Plant Board,
Gainesville, Fla.
Georgia TR Ira W. Williams, State Entomologist; Jeff Chaffin, Chief
Inspector, State Board of Entomology, Atlanta, Ga.
Telatiors vty e e M. L. Dean, Director, Bureau of Plant Industry, Boise,
Idaho. s
Tllineis’ « chei . P. A. Glenn, Chief Inspector, Division of Plant Industry,
Urbana, I1L ¥
Trdianai S Frank N. Wallace, State Entomologist, Indianapolis, Ind.
Towa, »t el e Carl J. Drake, State Entomologist, Ames, lowa.
Kansasi: ey oy O. F. Whitney, Secretary, Entomological Commission,
Topeka, Kans.
Kentucky .02 5. H. Garman, State Entomologist, Lexington, Ky.
[Cotiistana: 1N W. E. Anderson, State Entomologist, Baton Rouge, La.
Migiine, ol e Geo. A. Yeaton, State Horticulturist, Augusta, Me.
Maryland ....... E. N. Cory, State Entomologist, College Park, Md.

Massachusetts ...R. H. Allen, State Nursery Inspector, State House,
Boston, Mass. i

Michigan fn.f ines L. R. Taft, Chief Horticulturist, Department of Agri-
culture, Lansing, Mich.

Minnesota ....... A. G. Ruggles, State Entomologist, University Farm,

. St. Paul, Minn. .
Mississippi ...... Geﬁ..F . Arnold, Nursery Inspector, Agricultural College,
iss. : ;

Missouri fddeas o Leonard Haseman, State Entomologist and Chief In-
spector, State Plant Board, Columbia, Mo.

Montana oy vun Edward Dickey, Chief, Division of Horticulture, Mis-
soula, Mont. & ‘

Nebraska ....... Myron H. Swenk, State Entomologist, Lincoln, Neb.

Nevadai il ures Edward Records, State Qfiarantine Officer, University of

" Nevada, Reno, Nev.
New Hampshire. . W. C. O’Kane, Deputy Commissioner of Agriculture,

Durham, N. H.
New Jersey ...... Harry B. Weiss, Chief, Bureau of Statistics and Inspec-
tion, State Department of Agriculture, Trenton, N. J.
New Mexico ..... H. L. Kent, President, Agricultural College, State Col-

lege, N. Mex.
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New York ....... Geo. G. Atwood, Director, Bureau of Plant Industry,
Department of Farms and Markets, Albany, N. Y.

North Carolina ..W. V. Reed, Inspector, State Department of Agriculture,
Raleigh, N. C.
North Dakota ...Director, Experiment Station, Agricultural College, N, D,

O it osasi fo Gtk Richard Faxon, Chief, Division of Plant Industry,
Department of Agriculture, Columbus, O.

Oklabomail. . 4 Thomas B. Gordon, State Nursery Inspector, Oklahoma
City, Okla.

Oregen! JOGIE ) 1 Chas. A. Cole, Secretary, State Board of Horticulture,
Portland, Ore.

Pennsylvania ....C. H. Hadley, Director, Bureau of Plant Industry, Har-
risburg, Pa.

Rhode Island ....A. E. Stene, State Entomologist, State House, Provi-
dence, R. I. ‘

South Carolina ..South Carolina State Crop Pest Commission, Clemson
College, S. C.

South Dakota ....B. F. Myers, Secretary of Agriculture, Pierre, S. D.

Tennessee ....... G. M. Bentley, State Entomologist and Plant Pathologist,
Knoxville, Tenn.

Texas - e s G. J. Scholl, Chief Nursery Inspector, Department of
Agriculture, Austin, Tex.

tah ool b s H. J. Webb, State Agricultural Inspector, State Board
of Agriculture, Salt Lake City, Utah.

Vermont | .. vl M. B. Cummings, State Nursery Inspector, Burlington,
Vit.:

Vit oania ol iliae s . W. J. Schoene, State Entomologist, Blacksburg, Va.

‘Washington ..... J. I. Griner, Supervisor of Horticulture, Olympia, Wash.

West Virginia ...W. E. Rumsey, State Entomologist, Morgantown, W. Va.

Wiseensin i ia.. S. B. Fracker, State Entomologist, Madison, Wis.

Wiyoming .. .. se.s C. L. Corkins, State Entomologist, Laramie, Wyo.

Federal Quarantines

and District of y
Eolumbiail e o Federal Horticultural Board, U. S. Department of Agri-

culture, Washington, D. C.

Dominion of

Canagale, i 1 L. S. McLaine, Secretary, Destructive Insect and Pest
Act Advisory Board, Department of Agriculture
Ottawa, Can. :
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annnmimt Agrimlmral iﬁxmrimmt %Iatiun
: Nem Haven, Connerticnt

A New Pest of Lawns
W. E. Brirrox, State Entomologist.

For the past three seasons, lawns in a portion of the Westville
section of New Haven have been injured by grubs eating the
grass roots causing dead and brown patches—sometimes small
and again 15, 20 or more feet in diameter, This damage was

The Asiatic beetle, Anomala orientalis. a. adult beetle. b. egg. c. grﬁb
or larva. All enlarged about five times.

£

much more conspicuous the past fall than it has been before, and
many complaints and inquiries have been received at the Station
concerning the matter. ;

The insect responsible for the injury is a small brown beetle
of the family Scarabaeidae, krown to science as Anomala orientalis
Waterhouse. We have called it the Asiatic beetle to distinguish
it from the green Japanese beetle, Popillia japonica Newm., which
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is now established in southern New Jersey and eastern Pennsyl-
vania. As near as can be determined, it was brought to New
Haven in balls of earth on nursery stock from Japan, prior to
1917, when the Federal Horticultural Board prohibited all further
importations of plants unless the soil had been removed from
the roots. ;

DISCOVERY: OF“THE PEST.

A few of the beetles were taken by Messrs. Zappe and Walden,
Assistant Entomologists of this Station, on July 16 and 21, 1920,
in the nursery just south of Edgewood Avenue. They were
pinned up and put away with other material. On July 26, 1921,
a few more beetles were collected in the same locality. They
were immediately recognized as belonging to the genus Anomala,
but were different from any species in the Station collection or

that we had ever seen. Specimens were then sent to Mr. Charles 2

Schaeffer of the Brooklyn, N. Y., Museum, who at that time was
studying the American species of Anomala. Mr. Schaeffer
" replied that he could not identify the species, but thought it was
not a native and probably had been introduced from some other
country. Later he sent specimens with other material to the
British Museum of Natural History, where it was identified by
Mr. Arrow as Anomala orientalis. Mr. Arrow reported it was a
Japanese species which had been recorded as a destructive pest of
sugar cane in the Hawaiian Islands, and stated that if it should get
a foothold in the United States, it might possibly prove to be as
injurious as the Japanese beetle in New Jersey.

This information came to the Station on May 17, 1922, and a
few days later the information was sent to the Federal Bureau
of Entomology for the Insect Pest Survey, and the facts were =

placed before the Federal Horticultural Board.
In the fall of 1922, a friend informed me that grubs had eaten
the roots of the grass on his lawn so that it was dead in a small

area perhaps four by eight feet. At first I supposed them to be =
common white grubs which are the larvae of May or June beetles,

but on examination, they seemed smaller and more active. A
number were gathered, placed in a small tin box with a little
soil and taken to the laboratory. They nipped each other with
their jaws and all died. The following spring more material was
obtained ; only a few were placed in each box with plenty of soil
so that they could not injure each other. On July 24, 1923, the
adults were obtained and proved to be identical with the speci-
mens collected in that vicinity two and three vears before.

BULLETIN OF IMMEDIATE INFORMATION, NO. 52 XXVII

DISTRIBUTION.

The insect is not known to occur anywhere else in the United
States except in Westville, New Haven, where it seems to be
restricted to the area bounded by Chapel Street on the south,
West Elm Street on the north, and from Yale Avenue to Forest
Street. Of course it may develop that the pest has been carried
out of this area on the roots of plants or in transporting soil, but
no such separate infestations have been discovered.

In the Orient, this species is present in Japan and Hawaii, but
apparently it is a native of the Philippine Islands, whence it has
been carried to Japan and Hawaii. '

LIFE HISTORY AND HABITS.

The adult beetles emerge during July and the females lay eggs
in the soil. These eggs hatch in a few days and the young grubs
feed upon the grass roots within an inch of the surface. On the
approach of cold weather, late in October, when about half-grown,
they go deeper into the soil for protection from the cold, coming
near the surface again in the spring to resume feeding. They
become full-grown in June and pupate in cells in the soil. There
is one generation each year, though a few of the larvae fail to
transform the first year and run over into the second season.
The adult beetles apparently fly and feed very little and usually
are found in the turf or crawling upon the stems of grass or
weeds. In Hawaii this pest caused much injury to sugar cane ten
years ago, and a parasite, Scolia manilae Ashm. was imported
with a view to controlling it. The parasite was successful and in
two years reduced the numbers to such an extent that it was
difficult to find any of the grubs in the sugar cane fields. This
parasite has been brought to this country as a possible check to the
Japanese beetle, but does not survive the winters in the vicinity
of Philadelphia.

DANGER OF SPREAD.

The natural spread of this insect is not as rapid as might be the
case were it a strong and active flyer= However, there is great
danger of starting new colonies whenever rose bushes or other
plants are carried with earth about the roots, or in carting away
rubbish from the garden or surplus soil from grading, especially
when carried to a point outside the infested area. Property
owners and tenants are-theréfore cautioned against allowing any
soil to be carried away from their premises. If allowed to spread
southward, Anomala orientalis might become a serious pest of
_varlous Crops.
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CONTROL MEASURES.

The most promising control measures are treating the soil with
something that will kill the grubs. Calcium cyanide and sodium
cyanide, both dangerous poisons, have been used for this purpose.
Either used at the rate of four ounces per square yard, and the
ground well watered, will kill the grubs, but the vegetation will be
injured. Carbon disulphide can now be made in the form of an
emulsion which when applied to the soil will kill the grubs with-
out injuring the grass and other vegetation.

N

ERADICATION RECOMMENDED.

At our request, specialists were sent from the Federal Bureau
of Entomology to review the situation, and on October 29, 1923,
Mr. Loren B. Smith in charge of Japanese beetle investigations,
with Messrs. B. R. Leach and J. P. Johnson, all of Riverton,
N. J., visited New Haven and inspected the infested territory.
Soon afterwards, Mr. Smith submitted a report recommending
that a co-operative attempt be made to eradicate the insect from this
section. To do so is estimated to cost at least $25,000.00.
Federal authorities expect that $10,000.00 will be raised in Con-
necticut. Probably a part of this amount will be available from
State funds, and the City of New Haven may be asked to make
an appropriation. The Edgewood Civic Association, through a
special committee, asks property owners and residents to contrib-
ute towards this sum; they can afford to do so if there is a
prospect of becoming rid of the pest altogether, and many have
already expended modest sums on their own premises which will
avail them little unless eradication measures are carried out over
the whole area. The plans include treating the entire area with
carbon disulphide emulsion under Federal and State direction
and after the most approved methods. :

In case the efforts are not immediately successful in eradicat-

that little damage will be done, and the danger of spread will be
small in comparison with present conditions. We believe, how-
ever, that the chances for success are excellent. If prompt meas-
ures for extermination, in the light of our present knowledge,
could have been carried out with such pests as the gipsy moth and
the Japanese beetle, many millions of dollars might have heen
saved by the American people.
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@ onnecticut Agrimltural Exmrimpnt Station
New Haven, Connerticnt

The Asiatic Beetle Quarantine
W. E. Brirron, State Entomologist.

A new pest has appeared in the western or Westville section of
New Haven in the form of a beetle, the grubs of which f.eec]l( upon
the roots of grass and probably other plants. This beetle is ﬁlodw'l;
to science as Anomala orientalis Waterhouse. We have calle 11
the Asiatic Beetle to distinguish it from the Green Japanese Beetle,
Popillia_japonica, which now is present over some 6,0%0 1square
miles of territory in New Jersey, Pennsylvania and ealwaée.
Anomala orientalis is said to be a native of the Philippine II;an s,
but in some way it was introduced into Japan and also into ?\\Izvau,
where it has caused severe injury to the sugar cane crop. . 1\?ny
lawns have already been ruined in the Westville section o .evg
Haven. As it is not known to occur elsewhere in the [ljn'l;ge_
States, and as it may prove a very serious pest here, especial )lrdl blt
should spread southward, every reasonable measure shou e
taken to eradicate it and prevent its further d1ssemm§1t10n. ;

Following a hearing at the S.tatlon April 5, of wh1§h duebnotl}cle
was given, quarantine restrictions have been established by t e

following order :

StaTE 0F CONNECTICUT
AGRICULTURAL EXPERIMENT STATION
New Haven, ConN.

QUARANTINE ORDER NO. 8
CONCERNING ASIATIC BEETLE
Effective April 15, 1926.

i ive i known
brought to my attention that a destructive insect pest
aslthzaixgizirilc bect%c, /lnom}:llcz orientalis Waterhouse, has beﬁn 111'_trod>uce(g
into the western portion of the City of New Haven, and tbere is grar\;_
danger that this insect may be further spread or disseminated yt)ttx)'far}1151)0t
ing soil, turf, plants with soil about the roots, lawn clippings, rubbis Jetel,
m infested yards. ;

fr(’)l‘herefore pgrsuant to the provisions of Chapter 107, Public zfxcts of 1925,
I do hereby declare and order that the area bounded by Yale Avenue,
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Willard Street, Forest Road, Cleveland Road, Central Avenue and Chapel
Street, shall be a restricted area out from which, until further notice, the
following materials will not be allowed to be moved except where treatment
or inspection is practicable and permits issued by some person or persons
authorized by me to issue such permits:

1. Soil or loam. ¢
2. Plants with soil about the roots; plants in pots which have been set

on or in the ground out of doors between June 1 and September 30, |

inclusive.

. Turf or sod trimmings.

. Lawn clippings.

. Ground litter, weeds, manure or compost which has lain upon the
ground.

Ul

This order does not affect such materials originating outside of and
passing through the restricted area.
This order shall take effect April 15, 1926.

W. L. Svatg, JRr.,

Director, Connecticut Agricultural
Experiment Station.
Approved :
Joun H. TrumBULL,
Governor.

On and after April 15, inspectors will be on duty in the infested
area, to supervise the movement of such materials as are named in
the quarantine order, scout around the infestations and later to
treat the infested lawns.

The foregoing regulations do not constitute an embargo, and
the movement of these materials will be prohibited only where
there is great danger of carrying the pest into uninfested territory
and where inspection or treatment is considered impracticable.
Permits may be issued for the movement of such materials which
are not in danger of carrying the insects or which may be rendered
safe by inspection or treatment. ‘

Headquarters will soon be established on West Elm Street,
just east of Alden Avenue, where Mr. J. P. Johnson will be in
charge of enforcing this quarantine and will supervise the treat-
ment of all infested material. Applications for permits and infor-
mation about the insect may be obtained at headquarters.

BurLierIiN oF IMMEDIATE

OcToBER 1, 1026
InForMATION No. 54 e

@nnnvrtimt Agrirultural Exmrimtnt %tatinn
' Nemt Haven, onnerticnt

The Gipsy Moth Quarantine

(Revision Effective September 20, 1926)
W. E. Brirrow, State Entomologist
From time to time it is necessary to revise the gipsy moth

quarantine to meet changing conditions and to bring it into
harmony with the Federal quarantine. The Federal Horticul-

U
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Map of Connecticutr' shéded area quarantineav on account of T
3 the ¢
moth; (A) Generally infested ; (B) Lightly infested. i s

tural Board.o»f the United States Department of Agriculture has
recently revised the Federal quarantine relating to the gipsy and
browq—ta;l moths (effective July 1, 19260). The authority for
establishing quarantines in Connecticut (Section 2106 of the
General Statutes) was amended by the last General Assembly,
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Chapter 107, Public Acts of 1925, so that stone, quarry products,
and other materials liable to carry dangerous pests may now be
included instead of plant products only. ‘

After due notice, a public hearing was held in Hartford on
September 9, 1926, and the subject discussed. There was no
opposition expressed. The preceding quarantine order relating

to the gipsy moth became effective July 20, 1924. Seven towns \

then placed under quarantine are now released by the present
order, namely: Salisbury, Canaan, North Canaan, Norfolk,
Cornwall, Cheshire and Wallingford. The two areas (A) and

(B) are shown on the accompanying map, and the quarantine
order follows:

STATE OF CONNECTICUT
AGRICULTURAL EXPERIMENT STATION
New Haven, Conx.

QuaranTINE OrpER No. g
CONCERNING GIPSY MOTHS

Inasmuch as it is necessary from time to time to revise the quarantine
regulations, to protect the uninfested parts of Connecticut from danger of
infestation by the Gipsy Moth, and as the Federal Horticultural Board has
made _such revision, effective July 1, 1026, and shown on a map published by
the United States Department of Agriculture, whereon two areas are desig-
nated: (1) a generally infested area, colored red, and (2) a lightly infested
area, colored green; by authority given in Chapter 107, Public Acts of 1925,
I do hereby proclaim the same areas to be under State quarantine, as

follows :
GENERALLY INFESTED AREA (A)
WinoaaM CouNTy:
All of the fifteen towns as follows:

Ashford Hampton Scotland
Brooklyn . Killingly Sterling
Canterbury Plainfield Thompson
Chaplin Pomfret Windham
Eastford Putnam Woodstock
TorLanp CouNTy:
The ten northernmost towns as follows :
Bolton Somers Union
Coventry Stafford Vernon
.Ellington Tolland Willington
Mansfield
Hartrorn Counrty:
Five towns east of the Connecticut River as follows: \
East Hartford Enfield South Windsor
East Windsor Manchester
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LIGHTLY INFESTED AREA (B)

New LoxpoNn CouNTY:
All of the twenty-one towns as follows:

Bozrah i Ledyard Old Lyme
Colchester Lisbon Preston
East Lyme Lyme Salem
Franklin Montville Sprague
Griswold New London Stonington
Groton North Stonington Voluntown
Lebanon p Norwich Waterford

MippLEsEX COUNTY :
All of the fifteen towns as follows:

Chester East Hampton Middletown -
Clinton > Essex Old Saybrook
Cromwell Haddam Portland
Durham Killingworth Saybrook
East Haddam “ Middlefield Westbrook

New HaveNn CoUNTY:
Seven towns as follows:

Branford Meriden Waterbury
foilﬁoc:};l North Branford Wolcott
Madison North Haven

TorLaND CoUNTY :

Three towns as follows: )
Andover Hebron Columbia

Hartrorp CoUNTY:
Twenty-four towns as follows:

Avon Glastonbury Rocky Hill
Berlin Granby Simsbury
Bloomfield Hartford Southington
Bristol Hartland Suffield
Burlington Marlborough West Hartford
Canton New Britain Wethersfield
East Granby Newington Windsor
Farmington ; Plainville Windsor Locks

LircurieLp CouNTy :
Ten towns as follows:

Barkhamsted Litchfield Thomaston
Colebrook New Hartford Tqrrmgton
Goshen Plymouth Winchester
Harwinton g

»

1. It shall therefore be unlawful to remove any woody nursery stock,
trees, shrubs, lumber, cordwood, telegraph or telephone poles, railroad ties,
Christmas trees, “Christmas greens,” tree branches for decoration, or other
forest plant products, or stone or quarry products, or any material likely to
carry the gipsy moth, from the gererally infested to the lightly infested area,
or from either infested area to the non-infested area of the State, except
under certificates or permits issued by authorized State or Federal inspectors.

2. In view of possible future changes in the lines between the generally
infested, lightly infested, and non-infested areas of the State, the areas
quarantined by the State shall conform to those quarantined by the Federal
Horticultural Board of the United States Department of Agriculture; fur-

L]



XXXIV CONNECTICUT EXPERIMENT STATION.

thermore, the Federal regulations covering interstate shipments of materials
cited in Section I are hereby adopted for the regulation of shipments within
the State of Connecticut.

3. This order shall take effect from its date.
Dated September 20, 1926.
W. L. StaTE, Jr., Director,

Connecticut Agricultural Experiment Station.
Approved :

JorN H. TrRUMBULL,
Gowvernor.

It will be seen that the present quarantine involves fewer towns
than the preceding quarantine (Quarantine Order No. 6) and
that it follows the Federal quarantine in dividing Connecticut
territory into two parts (A), generally infested, and ( B), lightly
‘infested, these areas being colored red and green respectively on
the Federal map. It also differs from Quarantine Order No. 6
in that it includes stone, quarry products, and any other materials
liable to carry the gipsy moth.

MATERIALS AND PRODUCTS REQUIRING
INSPECTION

The materials requiring inspection under both Federal and
State quarantines may be roughly divided into four classes as
follows:

I. Christmas Greens and Decorations:—Coniferous trees,
'such as spruce, hemlock, fir, pine, juniper or red cedar, arbor vitae
or white cedar, or foliage thereof, and decorative plants such as
holly and laurel or parts thereof known and described as Christmas
‘greens or greenery.

Movement of materials in this class originating in the generally
infested area (A) may be moved within the area without inspec-
‘tion, but will not be allowed to points outside of the area. If
originating in the lightly infested area (B), they may be moved to
other points in the same area or to points in the generally infested
area (A) without inspection, but cannot be shipped outside the
‘quarantined area without a Federal certificate or permit. .

2. Nursery Stock:—Trees, shrubs, vines, cuttings, and
florists’ stock if woody and field-grown, but not including florists’
:greenhouse-grown stock or herbaceous plants.

Nursery stock grown within the generally infested area (A)
‘may be moved within the area without inspection, but in order to
‘move it to points within the area lightly infested (B) or to points
ooutside the quarantine limits it must be accompanied by a certifi-
cate of inspection or permit issued by the United States Depart-
ment of Agriculture. From points in the lightly infested area

1
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(B) plants may be moved to other points in the same area or to
I()Oil?ltf in the g}énerally infested area (A) Wlthun inspection ; t.ot
points outside the quarantined area a Federal cer‘tlﬁcatevor perr‘r;il
18 necessary. Regular nurseries must hold State mspect;on certifi-
cates or this Federal inspection may be refused.

3. Forest Products:—Logs, poles, posts, ties, car stakes,
cordwood, lumber, tanbark, etc., but not including squarg—edged
lumber direct from the saw, or lumber direct from 'Ehe mills and
finished on all faces, boxes, shooks, staves, etc., which have not
been exposed to infestation by piling or storing out of doors.

Forest products may be moved between points within the
generally infested area (A) and from points in the lightly infested
area (B) to points within both areas without inspection but must
bear Federal certificates or permits if moved from within the
generally infested area (A) into the lightly i{lfestpd_area (B) or
from either area to points outside the quarantine limits. !

4. Stone and Quarry Products :—‘F1eld stone, paving, bulld—
ing or monumental stone, etc., brick, tllg, drqm or sewer pipe.

Such materials may move between points in the same area or
from points in the lightly infested atea (B) to points in the gener-
ally infested area (A) without inspection; but from the generally
infested area (A) to points in the lightly infested area (B) or
from points in both areas to points outside the quarantine limits,
they must be accompanied by Federal certificates or permits.

It is understood that most of these inspections will be made by
Federal inspectors, but State inspectors are also qualified to make
inspections and issue certificates. Each frequent shipper should
procure a Federal map showing these areas in colors, and learn
‘the ‘name, address, and telephone number of the Fed;ral inspector
detailed to cover his locality. The Federal inspection service 1s
in charge of

D. M. RocGers, 408 Atlantic Avenue, Boston, Mass.

to whom applications for maps and inspections should be made.

The State inspection service is in charge of

W. E. Brrrron, Agricultural Experiment Station, - New
Haven, Conn. '

»
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