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. Apiaries Colonies Foul Brood ,. &
) Town Inspected Diseased Inspected Diseased American European Sacbrood v b GIPSY MOTH WORK IN CONNECTICUT, 1927
Toél:rx;grgounty—Can?nued ¢ ; 4 . & i E - Joun T. AsuworTH AND W. E. BRITTON
Staffordi.. .. -i: 2 £ 22 L (2) i ¢ o . This work is conducted in close co-operation with the Federal
”Ifl?llilggd ------- ‘ 2 e gl g g 8 . Bureau of Entomology, and all State and Federal men in charge
S e, e 49 0 o o o . of the work realize that more and better results can be obtained
Willington. .. . . 8 0 34 o 0 o o " in this manner. We wish here to express our thanks and apprecia-
i = ‘; e 7 @ -0 tion to Messrs. A. F. Burgess, C. W. Collins, and H. L. Blaisdell
90 3 . S of the Federal Bureau for their assistance and co-operation.
Windham County: j i , In the following report of the work done in the separate towns,
Ashford....... B0 38 0 o o o no mention has been made of the areas sprayed, but by turning to
Brooklyn...... 4 o 167 o g g g the table of statistics one can easily estimate the amount of spray-
gﬁgtifrtl)ury. I «; g ;g g i o . ing done, as seventy-five pounds of arsenate of lead will spray
Harr?pto.n......::: 11 o 94 0 0 o o about one acre of the average woodland.
Kaillingly .. 16 o 76 o o o o
Plainfield. .. ... 18 0 82 (o 0 g g FINANCIAL STATEMENT
Putnam. i 1ox 4 o 2 o o RECEIPTS
%(;ﬁ)otgggon i z7t 8 gg g g 8 g Appropriation for biennial period ending June 30,
I e i . 7 - 2 e 5 WO s SO W R $100,000.00
N bde i s i 40 5 0 o 5 Expended July 1, 1925 to June 30, 1926......... 53,125.56
il W B T W B L " Balance available July 1, 1926. .. .......... 46,874,
84 4 750 2 i i ¥ Additional appropriation, General Assembly f
oft g2t R e Sl R LR 10,000.00
SUMMARY ool ; BT
A e A S S RS D
! No. Apiaries Colonies Foul Brood 356,874.44
County Towns Inspected Diseased Inspected Diseased American European Sacbrood S 1 EXPENDITURES
. A o 1,392 ol ey o o Biarics. o Dh L T L R A - 4,747.50
Fairfield. ... 1 g‘é i 39 i 5 i i - on R R R S AL 42,018.06
New Haven. 14 555 Stationery and office supplies. ...... Sl 56.40
Middlesex.. 13 69 3 1,103 3 I o 2 S ndry siipplies . ol UL DUl e L By il 8s
New London 16 63 3 973 7 6 o I Com’rIr‘uinicatiﬁn service
Litchfield... 23 139 126 1,237 32 23 9 o i el g -35
; elephone........... .6
Hartford ... 26 Tl 1,612 14* i e o ! Postgge ............. 925.63 98.63
Tolland s 213 90 3 511 10 8 2 o . Travel expenses 512.29; Gasoline 2,566.19....... 3,078.48
Windham .. 12 84 o 750 o o o o Transportation of things; express............... 2.76
S A 5 Wi i e el gubhc?tl}(:ns; Printing legal notices in papers..... 42.00
. Heat, light, water and power
135 SR R A 1 FHi g o e .. 181.00
*1 colony had bee paralysis. Light—electricity..... 14.64 195.54
] - Live stock poisoned by lead arsenate............ 245.00
No. Apiaries No. Colonies 'II?:oollg, machineiry and appliancesi i it liding 5,013.02
’ ‘ ildi d land
Inspected . i ublae s bv e e 803 8133 RO RS
- Infested with European foul brood...... 9 23 -Office rental. . ... sinili12da00
Par cent infested. ..o as it 1.12 282 Garage rental........ 626.55 650.55
Infested with American foul brood...... 25 .57 Contingent expenses :
Per cent infested. . .....cooviiiiiiiann 2113 9 i Insurance—motor vehicles. .. 682.20
Infested with sacbrood................ 9 3 ‘ b 11\{/[ed_1cal SEEVICCS. oialel v < lofaiajie s 38.00
i o vrivh heo parabysiag Luiaill . I N 1 egistration. . ............. 1.00 721.20
Average number of colonies per apiary. . 10.1
Cost of inSPection . . .......cat.ueens.. $1905. ‘ a Bal $56,873.09
Average COSt per apiary............... By ‘ », alance Gl iU e L Ici e I.35
Average cost per colony............... 234 f Ly

$56,874.44
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DerAILs oF WORK BY COUNTIES AND TOWNS

The following pages contain a detailed account of the scouting,
spraying, and other control measures in the infested towns. All
egg-clusters found were treated with creosote to prevent hatching.
The statistics are given in the tables beginning on page 241, and
are summarized on page 243.

WINDHAM COUNTY

The only scouting done in Windham County this year was in
the towns of Brooklyn, Canterbury, Killingly, and Putnam, where
both State and Federal men were trained during the fall and early
winter, then transferred to other parts of the territory. Federal
men scouted in Brooklyn, Killingly, and Putnam, and State men in
Canterbury. i

Brooklyn—y Infestations—93 Egg-clusters
The largest colony found in the town was one of 35 egg-clusters
on oak trees in the southeastern corner of the town near the Quine-
baug River. Another one, of 30 egg-clusters, was on oak and
birch growth owned by Mike Caffery, situated in the north-central
portion of the town near the Pomfret town line. Two of these
colonies were sprayed by State men in June.

Canterbury—18 Infestations—1,565 Egg-clusters

Canterbury was scouted by green men training for State crews,
and only the northern half of the town was completed. Three
large colonies were found, the largest being in the northeastern
corner of the town on land owned by Andrew Clark, where 1,035
egg-clusters occurred on ten trees in a pasture. The next largest
was about one mile west of the colony just mentioned, on two apple
trees in a pasture, owned by Mrs. Ida Shorter, and containing 115
egg-clusters. The third colony contained 83 egg-clusters and was
located about one and one-half miles west of the colony last men-
tioned, in woodland owned by Mr. Beauchene. Nine places were
sprayed in the spring by a State crew.

Killingly—18 Infestations—993 Egg-clusters ‘

Killingly is still generally infested, though only four large col-
onies were found this year; one, of 300 egg-clusters, was in the
northwestern corner of the town in apple and oak trees on land
owned by R. Butler; about a mile south of this colony another, of
85 egg-clusters, was found in mixed growth, and there were two
other colonies in this same section of the town (known as the
“Chestnut Hill section”); one of 75 egg-clusters on oak trees
owned by B. A. Larkin, and one of 55 egg-clusters on apple trees
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on an adjoining farm owned by Ervin Hill. Thirteen of the 18
colonies were sprayed by State men. '

Putnam—17 Infestations—413 Egg-clusters

Three large colonies were found in Putnam this year, and
although the town is generally infested, all the infestations dis-
covered were under twenty egg-clusters each, except the three
mentioned here. The largest contained 130 egg-clusters in oak
trees and stone wall on woodland margin near the town line, on
the east side of the State road leading to Mechanicsville. Another
colony of 75 egg-clusters was in an orchard owned by Jerome
Shippee, in the southwestern part of the town. The third con-
tained 50 egg-clusters on oaks in East Putnam just south of the
Four Corners. Fifteen of the seventeen colonies were sprayed in
the spring by State men.

NEW LONDON COUNTY

Colchester—3 Infestations—585 Egg-clusters
The old- colony on Edwin Brown’s property was again found
infested, and 496 egg-clusters were creosoted there. Another col-
ony of 77 egg-clusters was found in woodland owned by Levine
Himen, and a third colony containing 12 egg-clusters in woodland

| owned by Steve Fedus. All three infestations were situated in

the eastern half of the town. A large amount of spraying was
done by State men in this town, where extreme measures were
taken to eradicate these colonies. Over a ton of dry arsenate of
lead was used and about 45 acres of woodland were sprayed.

’

Groton—16 Infestations—389 Egg-clusters

Groton was scouted in the late spring, and before the town was
completed the men were called in to start spraying. One colony
of 87 egg-clusters was found on 14 trees, stone wall and fence
 situated along the State road leading from Mystic to Groton, just
/ west of Mystic village ; another of 79 egg-clusters on land owned
J by Spicer Coal Company in Groton village; 50 egg-clusters were
 found on cherry trees, fence, stone wall and shed owned by C. C.
| Todd, near the Sea Sled plant, and cne of 47 egg-clusters was
. found on 17 trees located on the Sea Sled property. These were
f‘the largest colonies found this year in Groton, and 12 of the 16
infestations were sprayed by State men.

I

!

/ Stonington—9 Infestations—35,572 Egg-clusters

In scouting Stonington this year several large colonies were
ascovered. In Stonington village 1,159 egg-clusters were found
m 174 trees scattered all through the village. Another colony of
¢,004 egg-clusters was found in oak, hickory, and birch on land
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owned by Silas Wheeler and Mrs. Boynton, just north of the
village of Old Mystic. The scouting on “Mason’s Island” was not
completed, as the men had to be called in to start spraying. How-
ever, 215 egg-clusters were found in this district up to the time
scouting was discontinued. Practically all trees and shrubs in the
village of Stonington were sprayed, and on Mason’s Island a large
proportion of the native tree growth wds sprayed. The nine infes-
tations were sprayed by State men.

We wish to take this opportunity to thank the town officials
and citizens for their co-operation and help in this fight against

the gipsy moth.
: TOLLAND COUNTY

Andover .

Andover was scouted by State men during March, but no trace
of the gipsy moth was found.

Bolton—2 Infestations—168 Egg-clusters '

Of the 168 egg-clusters found in Bolton this year, 167 of them
were in woodland owned by Mr. Alvord, about one mile southeast
of Bolton village; the other infestation was in the section of the
town known as “Bolton Notch,” where one old egg-cluster was
found on a roadside black oak. About nine acres were sprayed
at the woodland colony in June by State men.

Columbia——1 Infestation—127 Egg-clusters

The scouting season was nearly over and larvae were feeding be-
fore this town could be scouted, so the work was confined to the
territory around last year’s infestation. A crew was sent to put in
one day around this colony, and finding larvae feeding, no scouting
was done, but later in the spring, on June 17, State men sprayed
about three acres of woodland and one orchard at this colony, which
is situated on the State road leading from Columbia to Hebron, on
land owned by Mr. Kretsowitz.

HARTFORD COUNTY

Burlington—4 Infestations—146 Egg-clusters

Three small infestations were discovered by a State crew in
Burlington, and one large colony containing 134 egg-clusters was |
found in apple, oak, and maple trees on land owned by Harry
Ney, located in the western part of the town near the Harwinton |
line. The three small infestations were close together in the north- |
western corner of the town on land owned by Stephen Shuster
and Ernest Ventries. Altogether, 12 egg-clusters were found a:
the three places. Federal men sprayed about four acres of wood-
land at two of these infestations.
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Canton—4 Infestations—825 Egg-clusters

All four infestations found by State men in Canton this year
were in the extreme northern part of the town and were all in
woodland. Two of them were very large for this part of the
State, the largest being on land owned by W. Fretay; 551 egg-
clusters were found and creosoted on 127 trees. At Mr. L. King’s
place, 176 egg-clusters were treated. The two other colonies were
small ones. Federal men sprayed two of these infestations.

East Granby—3 Infestations—142 Egg-clusters

A colony of two egg-clusters was found on willow trees owned
by Mr. Viets, just north of East Granby post office; two larger
colonies were found in the northwestern part of the town—one
of 15 egg-clusters on oak and birch trees at Newgate Prison, and
the other in woodland owned jointly by Messrs. Colton, Case and
Clark, where 125 egg-clusters were creosoted. At the last two
colonies over 30 acres of woodland were sprayed by Federal men.

East Hartford—1 Infestation—19 Egg-clusters
State men scouted East Hartford this year, but only one small
colony was found. This was one of 19 egg-clusters, a reinfesta-
tion of last year’s colony in woodland owned by Mr. H. E. Kenney.

" About four acres of woodland were sprayed on June 17 by State

men.

Farmington—3 Infestations—13 Egg-clusters

The scouting in Farmington this year was confined to the terri-
tory iri the northeastern part of the town—the only district that has
been found infested since 1924. Three small infestations were
discovered, all within an area of one square mile. One colony of
five egg-clusters was in an orchard owned by Mr. F. H. Andrews,
and the other two were in woodland owned by Mr. Frederick
Beach, where three and five egg-clusters respectively were found.
Five acres of woodland were sprayed by Federal men.

Glastonbury—6 Infestations—394 Egg-clusters

A group of four infestations was discovered in the eastern end
of the town, three of them on land owned by John Sarini. One
was large, containing 182 egg-clusters; the other three colonies
(one on land owned by C. Zold) were all small. The two other
colonies were in the western part of the town, one of 17 egg-
clusters in South Glastonbury on land owned by J. B. Abendroth,
and the other in Glastonbury village, in an orchard owned by A. E.
Hollister, where 179 egg-clusters were found. Five of these
infestations were sprayed by State men.
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Granby—31 Infestations—=2,873 Egg-clusters

Several large colonies were found in Granby this year by State
. men, four of them being the largest found in this parf of the State.
They were all situated in the southwestern corner of the town.
The largest was one of 1,189 egg-clusters found on land owned
by Messrs. Bors, Shinder and Luprun. This colony was spread
over several acres of pasture and woodland. Another colony of
495 egg-clusters was found in woodland owned by A. Luprun,
and one of 257 egg-clusters in woodland belonging to Willis Edger-
ton. The next largest colony was one of 162 egg-clusters found
in woodland of Andrew Bors and A. Luprun. Six of the colonies
were sprayed by Federal men.

Hartford—2 Infestations—48 Egg-clusters

Two small colonies were found in Hartford this year; one of
45 egg-clusters on three apple trees owned by Max Case, at 915
Windsor Avenue, and the other, a small colony of three egg-
clusters found on two plum trees on property of D. Ahern on
Crown Street. The colony on Windsor Avenue was sprayed by
Federal men. It was thought unnecessary to spray around the
Crown Street infestation.

Hartland—14 Infestations—343 Egg-clusters

The largest colony in the town was the only one found in the
western part, and contained 78 egg-clusters in wooedland owned
by T. A. Howell, in the extreme northwestern corner of the town.
The other 13 colonies were along the eastern border: three of
them were large enough to mention here. One of 55.egg-clusters
was found in woodland owned by Semon Brown, about one mile
east of East Hartland post office; another of 47 egg-clusters was
in woodland owned by John Liskey, about two miles north of the
post ofﬁce, and the third, of 46 egg-clusters, was in woodland
belonging to Lawrence Ransom just west of the post office. Eight
of the places were sprayed by Federal men. i

~

New Britain—4 Infestations—106 Egg-clusters
Although the foreman of the crew that scouted New Britain
reported four infestations, he might have counted them as two,
since three of the colonies were very close together on land owned
by the Polish Orphanage and Peter and George Sieving, on or near
Osgood Avenue and North Burritt Street. Altogether, 83 egg-
clusters were found at these three colonies. The other colony was
one of 18 egg-clusters found on five oak and hickory trees in a
yard at 49 Bassett Street, owned by William Mangan. Both of
the places were sprayed by Federal men. i
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Simsbury—12 Infestations—747 Egg-clusters
Only one important colony was found in Simsbury ; this was
on walnut, oak, and pine trees on land where W. W. Sperry is
caretaker, a little north of the West Simsbury post office. The
other colonies were all small, but since all but one were located in
the western half of the town on high ground, windspread might

- occur under certain conditions and the young larvae might be dis-

tributed over a large area of uninfested territory. Four of the
places were sprayed by Federal men.

South Windsor—1 Infestation—2 Egg-clusters
In scouting South Windsor this year, State men found only one

. small colony of two egg-clusters on apple and cherry trees in the

yard of Mrs. Louis Sperry, in East Windsor Hill village. Spray-
ing was thought to be unnecessary as the egg-clusters were not
broken when they were found and creosoted.

Suffield—7 Infestations—292 Egg-clusters
Of the 292 egg-clusters found in Suffield, 253 were at two
places ; the other five colonies were small and not dangerous. At
one of the large colonies, 167 egg-clusters were on five white oaks
in a field owned by Henry Sheldon, about one and one-half miles
north of West Suffield four corners; the other colony was one of

- 86 egg-clusters on the west side of the railroad near the East
Granby town line, on land belonging to Frank Hastings and An-

drew Barr. Three of the places were sprayed by Federal men.
West Hartford—1 Infestation—14 Egg-clusters

A very peculiar situation was found by State men while scouting
West Hartford this year: The only colony was one of 14 old egg-
clusters; no new ones could be found. This colony is being
watched to find out the reason why there were no new egg-clusters.
This colony was near the western border of the town on the water
reservation of the city of Hartford. No spraying was done at
this place.

MIDDLESEX ‘COUNTY
Two towns in this county were scouted by State men, but only
one colony was found, this being in Middletown, nearly in the
center of the township, on land of C. S. Wadsworth, where 49
egg-clusters were found on trees and in a stone wall. Five acres
of woodland were sprayed by Federal men.
The other .town scouted was Haddam, but no trace of the gipsy
moth was found. :




238 CONNECTICUT EXPERIMENT STATION  BULLETIN 204

NEW HAVEN COUNTY

Federal men did all the spraying and scouting in all the towns
of this county except Meriden and Wolcott, where State men did
the scouting. . !

Meriden—3 Infestations—48 Egg-clusters

A group of three colonies was discovered by a State crew in
Meriden near the center of the town. One of 31 egg-clusters was
on shade trees, a fence, and stone wall at 60 Pratt Street, owned
by George King. Another, of 13 egg-clusters, was on apple and
cherry trees belonging to E. W. Pulley of 154 Miller Street, and
the third was a small colony of four egg-clusters on maple trees
at 107 East Main Street, owned by E. M. Curtis. Spraying was
done at all three places in the spring.

\

New Haven—1 Infestation—8 Eg‘g—clusters

Federal men scouted New Haven and found one small colony
of & egg-clusters on land of K. O. Carlson at 45 Sheldon Terrace.
Ten apple trees and 150 shade trees, covering parts of several
city blocks, were sprayed in and around this colony.

Seymour—1 Infestation—121 Egg-clusters

One large isolated colony was discovered by Federal men while
they were scouting this town. Altogether, 121 egg-clusters were
found in woodland of the Birmingham Water Company situated
on the western border of the town, on the line between Seymour
and -Oxford. This being an isolated colony and far west of the
general infestation, eradication instead of control methods was
practiced. All deadwood, both standing and on the ground, to-
gether with other refuse, was cleaned up and burned. In the
spring before the eggs hatched, all the trees were banded with tree
tanglefoot ; later, when the foliage was out, the trees in and around
this colony were sprayed.

Wolcott—1 Infestation—4 Egg-clusters

State men scouted part of this town, covering about 20 miles of
roadside. It was not thought necessary to scout the whole: town
as no infestation had ever been found except in one small spot.
Four egg-clusters were found in a woodland owned by Bessie
Wilson, located about three-quarters of a mile north of Wolcott
post office; 997 egg-clusters were found at this same place last
vear. About two acres of woodland were sprayed by Federal
men in the spring. :
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Woodbridge—1 Infestation—499 Egg-clu.stérs
A large colony was found in Woodbridge, containing 499 €gg-

R ak, birch and ma le trees, and bayberry bushes, in a
’ dausi?::’boerllogging tol:S A, Pecpk, about one mile south of Wood-
gridge village. The same methods were used at this colony as at
 the one in Seymour; namely, cleaning, burning, banding with
tanglefoot, and spraying. This work was all done by Federal -

en. \
m Nine other towns in New Haven County were scouted by Fed-

| eral crews: Ansonia, Beacon Falls, Cheshire, Derby, Hamden,

Milford, Oxford, Southbury, and Wallingford, but no trace of

 the gipsy moth was found in any of these towns.

FAIRFIELD COUNTY

All work in Fairfield County this year was done by Federal men.
Fifteen towns were scouted, but no trace of the gipsy moth was
found. In the Report of this Station for 1926, page 212, mention

was made of a large colony in Greenwich containing 328 egg-

clusters. The work done there last year brought very satisfactory
" results, as no trace of the pest was found this year, although very
" close scouting was done around the old infestation.

The other towns scouted were: Bethel, Bridg_eport, Danbl_xry,‘
Easton, Fairfield, Monroe, Newtown, New Fairfield, Redding,
Shelton, Stratford, Trumbull, Weston, and Westport.

LITCHFIELD COUNTY

All spfaying in this county was done by Federal men who
scouted in six towns out of thirteen.

Barkhamsted—8 Infestations—714 Egg-clusters
 All the infestations found by State men while scouting Bark-
hamsted this year were in the eastern half of the town in woodland. .
The largest was a colony of 545 egg-clusters on land belonging
to H. Burdick, located about a mile south of Barkhamsted post
office ; another, of 55 egg-clusters, was found on land owned by
M. Marek, about half a mile farther south. These were the larg-

est and most dangerous. Five of the places were sprayed.

Colebrook—3 Infestations—20 Egg-clusters
Eichteen of the 20 egg-clusters found in Colebrook by State
men g1:his year were in one colony situated in the North Colebrook
section of the town in woodland owned by Carrington Phelps. The
other two were single egg-cluster infestations. About three acres.
of woodland were sprayed.
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Cornwall—1 Infestation—65 Egg-‘clusters
Federal men found one colony of 65 egg-clusters in Cornwall
in the section known as “Swift Bridge,” on land of the Dark
Entry Forest. About 26 acres of woodland were sprayed.

»

Harwinton—1 Infestation—r10 Egg-clusters

State men discovered one colony of ten egg-clusters in Harwin-
ton, just north of the Campville post office, in woodland owned by

Charles Delay. Four acres of woodland were sprayed around
this colony. :

New Hartford—1 Infestation—26 Egg-clusters

One colony of 26 egg-clusters was found by State men near
Bakersville post office in a pasture. The owner’s name could not
be learned. This colony was so far back from any road that it
could not be reached by the spray outfit, so men were sent a num-
ber of times during the larval season to scout the trees and kill the
caterpillars by hand ; 110 larvae were killed in this manner.

Norfolk—r. Infestation—9 Egg-clusters

' Federal men found one small colony of one new egg-cluster and

eight old ones in woodland owned by E. H. Peasley, in the north-
east corner of the town. Spraying was thought unnecessary.

North Canaan—1 Infestation—32 Egg-clusters

One colony of 32 egg-clusters was found in North Canaan this
year in woodland owned by James Rosier, on the eastern border

of the town, and 47 acres of woodland were sprayed. All work "
was done by Federal men.

Plymouth—1 Infestation—6 Egg-clusters

A State crew scouted Plj'mo.uth and found one small colony of
six egg-clusters on a white oak tree on land owned by Mrs. Tolles,
in the southeastern corner of the town near the Wolcott line.

Three-quarters of an acre of woodland was sprayed around this
infestation.

Salisbury—1 Infestation—283 Egg-clusters
The colony found by Federal men while scouting Salisbury was
in woodland about one mile west of Amesville village, where 283
egg-clusters were scattered over a large territory on top of the

ridge. About 29 acres of woodland were sprayed to control this
infestation.
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Winchester—1 Infestation—15 Egg-clusters '
1 d by State men in
ne colony of 15 egg-clusters was discovere ;
ngchestér :Zbout one and one-half miles north of Cole’zbroqk sta
tion. near the town line, in woodland owned by Henry Terrill and
Antonio Passeni. About three acres of woodland were sprayed
at this infestation.

in Li ted, but no
Three other towns in Litchfield County were scouted, ’
gipsy moth infestations were found in them. The Federal men

scouted in Canaan and New Milford around last year’s infesta--

tions. Thomaston was completely scouted by State men.

STATISTICS OF INFESTATIONS 1926-1927

P
No. larvae No. Miles
No. No. Egg- No. No. 1lbs. ;L g M1
i . clusters Colonies Poison  and Pupae oadway
Towns: Inf?(s):le;téons creosoted sprayed used killed scouted

Windham County:

73
Brooklyn...G 4 93 2 110 357
Canterbury... 18 1,565 9 3;8 : (7)6g Iig
Killingly....G 18 993 13 282 4 ,65 .
Patnant).. .. G 17 413 15 2,027 21 2
57 3064 3 2797 2805 236
New London County: -
Colchester.... 3 585 3 2,050 60 1(1)4
Groton....... 16 389 12 2,977 ! ?2(5 12
Stonington.... 9 5,572 2 2,497 1,128 o
28 6,546 24 7,524 1,588 134
Tolland County
0Andover ...... o o o o o 4?
Bolton L 0L 2 168 1 450 25 4
Columbia... .. 1 127 i X g _o _3
; 295 2 600 25 86
Hartford County:
Bloomfield.... o o o | g g Zg
Burlington.... 4 146 2 5 .
Ganton. ae .. 4 825 2 2,095 197 4
East Granby.. 3 142 2 1,62 g 2 gg
East Hartford. 1 19 I 200 2 %
East Windsor. © o (o] i e 4
Farmington... 3 13 1 322 o 10
Glastonbury.. 6 394 5 2 3 .
Granby iU 31 2,873 6 2,395 55 1ed
Hartford. ... . 2 48 1 2 7 ) Ig 2
Hartland. . ... 14 343 8 2,1 (2) 2 %
Marlboro. . ... o o 0 Wi - 1 g
New Britain.. 4 106 2 0 4 .
Simsbury.. ... 12 747 4 900 1 i
South Windsor 1 7 o ’ (s
Suffield....... 7 292 3 437 47

T T S
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No. No. Egg- N
Infestations cldsterg 2 i gy
. 1 :
Towns: found creosoted s;ﬁ‘:;}éﬁs Puosl:gn

Hartford County— Continued

West Hartford 1

Windsor. ... .. (o)
93

Middlesex County:
Haddam.\. . o

Middletown .~.. 1

T

New Haven County:

Ansonia..... G o
Beacon FallsG o
Cheshire....G* o
Derby. .. ... G o
Hamden....G* o
Meriden. ..... et
Milford..... G o
New Haven.G* 1
Oxtard ik G o
Seymour....G 1
Southbury..G o
Wallingford . G* o
Wolcott. ..... I
Woodbridge.G 1

7

Litchfield County:

Barkhamsted.. 8
Canaan. /.. G* o
Colebrook.... 3
Cornwall....G* 1
Harwinton.... 1
New Hartford 1

New Milford G* o
Norfolk. . ... G* 1

North Canaan G*1
Plymouth.... 1
Salisbury....G* 1
Thomaston... o
Winchester. .. I

19

Fairfield County:

Bethell .00 G o
Bridgeport..G o
Danbury....G o
Easton..\. ... G o
Fairfield.....G o
Greenwich..G o
Monroe.....G o

14
(0}

5,964
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No. Ibs. No. larvae No. Miles

No. No. Egg- No.
Infestations clusters Colonies Poison and Pupae Roadway
Towns: found creosoted sprayed used killed scouted
Fairfield County— Continued

Newtown...G 0 o o [ [o) 180

_ New FairfieldG o o (o} o o 51
Redding....G © o o o o 97

| Shelton. . - - G o o o o o 92
Stratford. ... o o o (6] (6] 111
Trumbull...G © o o o o 70
Weston. . ... (¢} o o [ o 51

. Westport....G © o o [ 0 84
o (o} (o} (s} o 1,619

G, Work done by Federal men

SUMMARY OF STATISTICS
No. 1bs. No. larvae No. Miles

No. No. No. Egg- No.

Towns Infestations clusters Colonies  Poison and Pupae Roadway

County Covered found Creosoted Sprayed used Killed Scouted

Windham..... 4 57 3,004 39 2,797 2,805 236
New London.. 3 28 6,546 24 7,524 1,588 134
Joltand .. o 3 3 295 2 600 25 86
Hartford. .. .. 18 93 5,964 27 11,343, L,408 1,052
Middlesex. ... 2 1 49 1 275 14 290
New Haven... 14 7 680 7 1,937 10 504
Litchfield..... 13 19 1,179 10 3,775 247 359
Fairfield...... I o o () [} 1,619
72 208 17,777 129 28,251 6,157 4,280

PARASITES

years the parasites introduced into this
trol of the gipsy moth have not been so
abundant as in 1924, and their recoveries from egg-clusters gath-
ered in the field have been rather meager. These parasites are
‘brought into the United States by the Federal Bureau of Ento-
mology, and numbers of them are reared at the Parasite Labora-
tory of the Bureau at Melrose Highlands, Mass. When they
“are ready in sufficient numbers for distribution, the supply for
Connecticut is turned over to State men, who distribute them.

An account of these parasites may be found in the Report of
this Station fot 1922, page 314. Fach succeeding year a report
has been given on the number of parasites liberated within the
State, and the references to these liberations are as follows: 1923,
page 265; 1924, page 271; 1925, Dage 271; 1926, page 215.
During 1927, only one parasite was liberated in Connecticut
and that a minute four-winged fly, Anastatus bifasciatus, which is
a parasite of the gipsy moth eggs. Altogether, 506,000 of these
tiny helpers were {iberated in 31 towns. The names of these

During the past two
country to aid in the con
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towns and the number of parasites pladed in each are given in the
table below :

List or TowNs AND NUMBER oF Anastatus PARASITES LIBERATED
iN Eaca Town

Town Amount
ol bialisu sl Sl il s 10,000
Colchester: Wl DG L e £ A 30,000
Batkhamsted:, (0w WRGINE T Sl e e 32,000
(Granby it AN ey 42,000
Simsbuny B oot RE IRl B 20,000
Hartlandiyoset o nalpdey i gL S O 18,000
East Granby.........: A s UL G 17,000
Sureldr Vs e ST L 9,000
Sammers (ALY RS IO IR Sl 2,000
Blastilarttord s Aty el ib L 5,000
Glastoribuey biimetic il W SRSt s 12,000
@anterhury sullss TR0 TR GRS 55,000
wiSilling by vl CLL R S G S 26,000
dsgut e sl Gl TSRS e 2 T O e 26,000
B asttordibi i Ml iESRR IR 68,000
Stoningten F8 01N T SR 15,000
INonth Storiinpran. 0 s 00T 10,000
Bireston I TR b Il R R 3,000
Noluntoern-fal 0 s B e 1 3,000
Seerling Vel LW ik SUBE T 25,000
Plainfieldiier i Gl oL v a0 e il 17,000
Grisweolel 28 L Ly LT DR S g g 5,000
Braoldyn:t LRGeS R Y 35,000
Boltoritl vt el - hiat, [0 11,000
Eliingront ¢ s 1aei e i O Cr e e 3,000
A ripton s s oAU TR TR R S 5,000
@haplin i) Sl 0 A 8,000
Ashbordes Wi e e I R T 30,000
105 tkdmlenie, e SR (TR el 9,000
\Wiopdsteekaa i st TG SRR Tl 208 23,000
Thompsond: e Wit Ut i G b 22,000
596,000

DEeroriatioN By Grpsy CATERPILLARS

No conspicuous defoliation or stripping of trees by gipsy moth
caterpillars has ever occurred in Connecticut, though many acres
of woodland areas have been successively defoliated in Massa-
chusetts, and many trees killed. It is probable that the thorough -
and persistent, though intermittent system of scouting and spray-
ing maintained by the State in the older infested portion of Con-
necticut has prevented any such occurrence. Several large wood-
land colonies have been discovered in Connecticut and eradicated—
some of them ten or more years ago. Had these been allowed to
continue unmolested, it is very probable that by this time the
infestation would have become so intense that severe defoliation
might result.

Learning of severe defoliation in Eastern Massachusetts in 1927,
Commissioner Edward F. Hall and William A. Hendrick of the
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S ard of Finance and Control, and Messrs. Britton and
Zt:gsvo]?tol:(?f this Department, made a visit to the region bounded
by Taunton, New Bedford, and Fall River on July 12. The pa}‘t]y
met at Hartford and drove by automobile via Willimantic, Daniel-
son, and Providence to Taunton, where it was met by Mr. C. W.
Collins of the Federal Gipsy Moth Parasite Laboratory, at Melrose
Highlands, Mass. Turning southward, they made frequent stops
to examine experimental plots where tests with sprays or parasnte§
were being conducted by Federal agencies. The party lunched at
New Bedford, then drove to Fall River, and ascending a fire tower
in a city park, beheld a view of thousands of acres of woodland,
mostly oak, largely divested of leaves. The caterpillars were
starving and were crawling about in search of food. Many were

— 0

CONNECTICUT

N o

”FIG. 38. Map of Connecticut showing areas under Federal and State
quarantine on account of the gipsy moth. A, area generally infested; B,
area lightly infested.

hanging limply from trunk and twig, having been killed by the
wilt disease.: The caterpillars do not practice economy in their
feeding, but instead of devouring all of the leaf tissue, they often
cut off portions of the leaf blades, which drop to the ground. In
this park the ground was literally covered with the dried pieces of
leaves cut off by the caterpillars. This material was wholly wasted
as caterpillar food, for as soon as it became dry the caterpillars
could not eat it. Some of the defoliated trees are shown on
Plate XXII..
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TaE Gipsy MoTH QUARANTINE
The Federal quarantine concerning the gipsy moth is considered
each year and, if certain changes seem to be necessary, the quaran-
tine is revised accordingly. One revision has occurred during the
past year, and Fig. 38 shows the present quarantined area in
Connecticut. The quarantine order follows :

STATE OF CONNECTICUT

AGRICULTURAL EXPERIMENT STATION
\ New Havex, CoNN.

QUARANTINE ORDER No. 14
ConcerNING THE Grpsy MoTtH

Inasmuch as the Federal gipsy moth quarantine has been revised and
became effective July 1, 1927, it seems best to likewise revise the State
quarantine, so that both Federal and State requirements will be uniform.
The areas quarantined on account of the gipsy moth in Connecticut were
plainly set forth in Quarantine Order No. g, effective September 20, 1926,
and published with map in Bulletin of Immediate Information No. 54, dated
October 1, 1926, !

Therefore I do hereby declare the towns of Goshen and Litchfield, in
clfitchﬁeld County, to be free from said quarantine regulations from this
ate. i

Dated July 20, 1927.

W. L. SvATE, Director,
Connecticut Agricultural Experiment Station.
Approved : ;
J. Epwin BRAINARD,
Acting Governor.

OPERATIONS FOR THE CONTROL OF THE
EUROPEAN CORN BORER '

W. E. BritroN AND M. P. ZAPPE

Since the first appearance of the European corn borer, Pyrausta
‘nubilalis Hubn., in Connecticut, the scouting and clean-up work
have been conducted by this Department and the Federal Bureau
of Entomology working in close and harmonious co-operation.
An expression of our appreciation and thanks. are hereby extended
to the Federal men, especially to Mr. L. H. Worthley, adminis-
trator in Corn-Borer Control, and to Mr. R. A. Vickery, Assistant
Entomologist, in immediate charge of Federal operations in the
Connecticut region. Without this hearty Federal co-operation
very much less could have been done, with the available State
funds, to hold this pest in check. (L

The succeeding pages give brief accounts of the scouting and
control work done in Connecticut in 1927, a summary of Connect-
icut infestations, and of the establishment of a quarantine.

el i 2 v & hadidac " FYTTEPT Aol L0 oy

1926 INFESTATIONS ;
East Lyme.—The clean-up work in this town was nearly com-

. pleted in December, 1926, when a fall of snow made it necessary

to postpone further operations until spring. On March 15, clean-
up work was resumed, only two days with the force of men being
required to complete the burning in the gardens of the village of

- Niantic.

Waterford.—There were four separate infestations in Water-
ford, three of which were on one farm, and the fourth in a garden
about one-fourth of a mile distant. The garden area with sur-
rounding weeds was burned over first. The three infestations on
the farm were in large corn fields. Most of the corn had been
cut and put into the silo, though some was left in the field and
some scattered around the farm buildings and along the roadways.
All the corn stalks, stubble, and weeds from the field were gathered
and burned. Some adjoining fields where potatoes and cabbages

_ had been grown also contained many large weeds, and these were

burned over. Altogether, about 40 acres of land were burned over
in Waterford. .
New London.—There were two infestations in New London,

~ one in a half-acre corn field on Park Street, in the northwestern

part of the city, and the other on Montauk Avenue in the southern
portion. Both areas were burned over, together with surround-
ing gardens and weed areas. Altogether, four acres of land were
cleaned up in New London. The Park Street area was first found
infested with the European corn borer in 1925, and apparently
the control measures that year did not entirely eradicate the pest:
At least it was again found infested in 1926 and again cleaned up.
Though scouted thoroughly in 1927, no borers were discovered.
Groton.—This was the first town in which the European corn
borer was found in Connecticut, in 1923, and infestations have
been discovered there each year since. For two years the borough
of Groton was infested, and one year two infestations were found
on the Groton side of the Mystic River. The village of Noank

- has been infested since the summer of 1925, and though clean-up

work has been done each season, the village remains infested.
Usually, several infestations have been found each year, but all
were in back-yard gardens in the more thickly settled part of the
village, and in the clean-up work were treated as one infestation.
A majority of the people here are fishermen and lobstermen, and
the yards are usually filled with nets, boats, lobster pots, and sheds.
1t is difficult to burn the corn stalks and weeds without injuring
the nets and other property. In the spring of 1927, all corn stalks,
weeds, and other plant material which might harbor the borers were
removed from the vicinity of the fish nets and then burned. Yards
containing no fishing gear were burned over as in other infesta-

: _tions, and altogether about 10 acres were covered. Still, later in
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the season of 1927, Federal scouts found the corn borer present in

Noank.

Stonington.—In 1926, three separate areas were found infested
in the town of Stonington. One was in a small garden in the
borough of Stoningto,, where the clean-up work was a simple
matter ; another was on Lord’s Hill, where two borers were found

_in a small field of sweet corn; the third area was in the village of
Mystic, where several yards were infested. On Lord’s Hill, all
corn stalks, weeds, and flower stalks in and around the infested
field were burned. The owner of the farm feeds his cattle out of
doors on corn stalks grown elsewhere on his farm, and all stalks
and pieces of stalks left by the cattle were gathered and burned.
In the village of Mystic all infested yards and weed areas were
burned over. Just south of the railroad station are a few infested
corn fields, which were all burned over. About 26 acres of land
in Stonington were cleaned up in the spring of 1927.

SuMMARY OF CLEAN-Ur WORK ON THE 1926 INFESTATIONS

Control operations were carried on in the towns of Milford and
East Lyme, from November 16.to December 9, 1926, and recorded
in the Report of this Station for 1926 (Bulletin 285), page 230.
The work was resumed from March 16 to April 27, 1927, in the
towns of East Lyme, Waterford, New London, Groton, and Ston-
ington. All clean-up work was conducted in co-operation with
the Federal Bureau of Entomology, which furnished 4 burner, a
ton truck, and part of the labor for both fall and spring operations,
and all of the oil used in the spring. The area burned over is
given below. '

ArREA BURNED

Town No. Acres
Rasthlby e st (R0l ol Lo 0 g s S el 11
Groton s d iRl STl s BT 0L S e n 00 10

iR vy ds LU Sl s PIC B it G Sk A B WRRRl
New lVondonad i Ui ol aud sl Bt N dpaiiy 4
Stoninoton ity A niuie jawle SR R. b ol Gl Rel il 26
Watenford J i in s n i o el ety ih s ol 40
otalis iy VN i Sy I i i el 95

SCOUTING 1IN 1927

During the summer of 1927, Federal men scouted 58 towns in
Connecticut, including all shore towns except New Haven, and
several towns adjoining shore towns, all towns bordering on Rhode
Island except Voluntown, three towns in the northwest corner of

the State, and four towns in the center of the State where seed

corn is grown. The State of Connecticut paid the wages of the
Scouts for a brief time. The towns scouted were as follows :
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NEW LONDON COUNTY
East Lyme Lyme Old Lyme
Groton Montville Stonington
Ledyard New London Waterford
North Stonington
MIDDLESEX COUNTY
. Chester Essex Saybrook
Clinton Killingworth Westbrook
Old Saybrook
} NEW HAVEN COUNTY
Bethany Madison Oxford
Branford Milford Seymour
East Haven North Branford Southbury
Guilford North Haven West Haven
Hamden Orange Woodbridge
FAIRFIELD COUNTY
Bridgeport New Canaan Stratford
Darien Newtown Trumbuli
Fairfield Norwalk Weston
Greenwich Shelton Westport
Monroe Stamford Wilton
LITCHFIELD COUNTY
Canaan North Canaan Salisbury
HARTFORD COUNTY
Glastonbury Newington Wethersfield
Rocky Hill !
WINDHAM COUNTY
Killingly Putnam Thompson
Sterling

- The northwest corner towns were scouted because the large

infestation around Albany, N. Y., has spread almost to Connecti-
cut, but no corn borers were found in Canaan, North Canaan, or
Salisbury. Likewise, the large infestation in eastern Massachu-
setts and Rhode Island has extended nearly to the Connecticut
border, and all towns adjoining Rhode Island except Voluntown
were scouted. No borers were found in these border towns except
in Stonington.

There is an area south of Hartford devoted to seed growing,
and considerable sweet corn is raised for seed. Though the towns
of Glastonbury, Newington, Rocky Hill, and Wethersfield were
scouted carefully, no signs were found of the European corn borer.

In the examination of the shore towns by Federal scouts, the
only infestations found were in Milford, East Lyme, Groton, and
Stonington. Nothing was found in Waterford and New London,
both of which were infested in 1926. After the scouting described
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above was nearly finished, Mr. A. P. Harger, who assisted us

in nursery inspection, returned to his home in the Quaker Farms

section of Oxford, and noticed a borer in an ear of sweet corn.
He brought the specimen to the Station, and it was afterward sent
to the Federal Corn Borer Laboratory at Arlington, Mass., and
identified as the European corn borer. Federal scouts were at
once placed in Oxford and scouted not only the entire town but
all adjeining towns. Only a few ‘borers were found in Oxford,
and these were in two separate infestations, in small corn patches
perhaps a half-mile apart. None were found in the surrounding
towns. :

STONINGTON

The infestations found in Stonington were near the village of
Mystic, and near the village of Stonington, particularly toward
the north and east. At Mystic the infestations were: one just
south of the railroad station, two east of the village on what are
known locally as the Industrial Place and the Hewitt Farm. An-
other infestation was found at Fair Acres, about two miles north
of Mystic, where borers were found in 1925 but not in 1926. The
infestations near the village of Stonington were all north of the
railroad station and northeastward along the Post Road toward
Westerly, R. I. One of these infestations was at Wequetequock
about two miles from the borough of Stonington. In 1926 only
one small garden was found infested in the borough, and it was
well cleaned up.

Altogether, 16 separate fields were found infested with go larvae
of the European corn borer in the town of Stonington in 1927.
No clean-up work has been done, but plans for spring burning
are now under way. ;

GROTON v

In Groton the 1927 infestations were in two localities: one at
Noank, which has been generally infested for several years, and
the other on Fort Hill, about one and one-half miles northwest of
Noank. The latter infestation was discovered in a field of sweet
corn on the Groton town farm, where it will be necessary to clean
up the corn, stubble, and weeds on several large fields. At Noank
the infestations were all in back-yard gardens, and the entire
- village will need to be covered in the control operations in early

spring:

East LyME

- All infestations in East Lyme were either in back-yard gardens
in the village of Niantic, or on small farms just west of the village.
This town was one of the first to become infested with the Euro-
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pean corn borer, and except for the year 1925, has been infested
* each year since. Altogether, 17 fields and 140 borers were found
' in East Lyme in 1927. It is estimated that a thorough clean-up

of East Lyme will require that about 35 acres of corn and weeds

:':, be burned over in the spring.

MILFORD

One corn field in the Woodmont section of Milford was found
infested in 1926, and careful and thorough clean-up work was
done. In 1927 nothing was found in the vicinity, but another
infestation was found about two and one-half miles westward,
where nine European corn borers were discovered in four corn

" felds. Three of these fields were on one farm and the fourth on
. another. Between November 16 and 235, a force of 13 men cleaned
" and burned over the infested fields and all adjoining fields of corn
~ and weeds. Some of these fields had been seeded to grass be-
~ tween the corn rows, and in such fields the stalks were pulled up,
. carted away and burned elsewhere, in order not to injure the stand
~ of young grass. This work meant much hand labor, but the stalks
~ and weeds burned with the addition of little or no oil and needed
. the attention of only one man. The land owners appreciated the
. danger of allowing this pest to increase or spread and willingly
. co-operated in the clean-up work. About 18 acres of corn and
" weeds were burned over in Milford, requiring 91 man days of
~ labor and 5,240 gallons of furnace oil.

. OXFORD
As has been mentioned, the European corn borer was found in

A\ two patches of sweet corn about a half-mile apart in the Quaker

Farms’ section of Oxford. The clean-up work was done from
November 25 to 29, and required 48 man days of labor and 2,120
gallons of furnace oil.

SuMmMARY OF CONNECTICUT INFESTATIONS
Each year for the past five years, the European corn borer has

~ been found at one or more points in Connecticut, though the State
| is not generally infested. Until 1927, all the infestations occurred
" in the shore towns. In each case the fields were cleaned and the

corn stalks and weeds burned. It is interesting to note that New
Haven, Old Saybrook, and Old Lyme have each been found in-
fested only once; Groton, where the first Connecticut infestation
was discovered in 1923, has been infested each year since, and
Stonington has also been infested each year beginning with 1924.

The following table shows at a glance just where and when

| infestations have occurred in Connecticut.
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EuroPEAN CorRN BORER INFESTATIONS IN CONNECTICUT

_ Towns 1923 1924 1925 1926 1927
Bridoeport Llsi Sl i (a il x X
NTilford! o o e x
O xPordee . Il bt g ey e :
New Haven: g i Wil s i sl
OldiSayhroole. (& e L g x
OIdileyime s 8 msee T il x
Bastilbwme ot tiloeis e it > x X x
WWaterford ol v v i Ll X
New Hondon: .5 2o it x x
Grotondus il it B ol Ly x x x x X
Stenirioton v Sl o Al & x x X X

CONNECTICUT

F1c. 39. Map of Connecticut; shaded area shows towns now under Federal
and State quarantine on account of European corn borer.

TraE EUrRoPEAN CoRN BORER QUARANTINE

The following quarantine order and explanations were published
June 1, 1927 as Bulletin of Immediate Information No. 59:

- Each year since 1923, a few infestations of European corn borer,
Pyrausta nubilalis Hubn., have been found by Federal scouts in
Connecticut, all being at points along the coast. In each case,
corn §talks, stubble, weeds and rubbish have been burned around
each infestation, and in some instances no infestation has since
been found in the locality. Most of the infestations have occurred
in New London County. In 1927, the infested towns were found
to be connected through Rhode Island with the large infestation
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in eastern New England, and it seemed best to place this territory

under quarantine. The Federal quarantine on the towns of East

. Lyme, Waterford, New London, Groton, and Stonington became

effective March 1, 1927, and applies to interstate shipments from
these infested towns. After due notice, a hearing was held at
New London, May 13, 1927, and a State quarantine placed on

" these towns by the following Quarantine Order :

STATE OF CONNECTICUT

AGRICULTURAL EXPERIMENT STATION
New Haven, ConN.

QUARANTINE ORDER No. 13
EUROPEAN CORN BORER QUARANTINE

The fact has been determined by the Secretary of Agriculture that an
injurious insect, the European corn borer, Pyrausta nubilalis Hubn., not
heretofore prevalent or widely distributed in Connecticut, exists in the towns
of East Lyme, Waterford, New London, Groton and Stonington, now, since
March 1, 1927, under Federal quarantine. After due notice, a public hearing
was held at New London, May 13, 1927, where all persons interested were
given a chance to appear and be heard.

" Now, therefore, I, Director of the Connecticut Agricultural Experiment
Station, pursuant to the provisions of Chapter 107, Public Acts of 1925,
do hereby proclaim that the said towns of East Lyme, Waterford, New
London, Groton and Stonington are placed under state quarantine, and that
it shall be unlawful to move from this area to other points within the state,
such plants and plant products, and those only in compliance with the rules
and regulations as are designated on the following pages.

RULES AND REGULATIONS

' Regulation 1.—Definitions.

For the purpose of these regulations the following words, names, and

~ terms shall be construed, respectively, to mean:

(@) Corn borer: The insect known as the European corn borer (Pyrausta
nubilalis Hubn.).

(b) Regulated area: Those portions of the state quarantined on account
of the European corn borer and designated as being infested or immediately
threatened with such infestation.

(c) Inspector: An inspector of the Connecticut Agricultural Experi-
ment Station or the United States Department of Agriculture.

Regulation 2.—Plants and Plant Products Subject to Restriction.

Until further notice, unless accompanied by a certificate or permit issued
by an authorized inspector, the following plants and plant materials cannot
be allowed movement out of the restricted area: Corn, broom corn (includ-
ing all parts of the stalk), all sorghums, sudan grass, celery, green beans in
the pod, beets with top, rhubarb, oat and rye straw as such or when used

" as packing, cut flowers or entire plants of chrysanthemum, aster, cosmos,

zinnia, hollyhock, and cut flowers or entire plants of gladiolus and dahlia,
except the bulbs thereof.

No restrictions are placed by this quarantine on the movement of the
articles enumerated, when they shall have been manufactured, processed, or
treated in such manner that in the judgment of the inspector no infestation
could be transmitted.

B
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Regulation 3.—Infested Areas.

The towns of East Lyme, Waterford, New London, Groton and Stoning- -

ton, in New London County, Connecticut.

Regulation 4.—Control of Movement of the Restricted Plants and Plant
Products.

The movement of the articles enumerated shall not be allowed to any
point outside of the areas designated as infested by the corn borer, unless
and until such articles have been inspected by an inspector and certified to be
free from the corn borer: Provided, That certification for movement of corn
and broom corn shall be restricted to‘clean shelled corn and clean seed of
broom corn: - Provided further, That with respect to any article found to
be infested with the European corn borer disinfection or treatment may
be authorized by the inspector as a condition of certification for interstate
movement when in the judgment of the said inspector such disinfection or
treatment will eliminate all risk of transmission of infestation—such treat-
ment to be under the supervision of and satisfactory to the said inspector.

The restrictions of these regulations shall apply throughout the year to
corn, broomcorn (including all parts of the stalk), all sorghums and sudan
grass, cut flowers or entire plants of chrysanthemum, aster, cosmos, zinnia,
hollyhock, and cut flowers or entire plants of gladiolus and dahlia, except
the bulbs thereof without stems; and for the period between June 1 and
December 31 to celery, green beans in the pod, beets with tops, rhubarb,
and oat and rye straw as such or when used as packing.

No restrictions are placed on the movement from an area not under regu-
lation through a regulated area of the articles when such movement is made
on a through bill of lading.

Regulation 5.—Marking and Certification a Condition of Interstate Trans-
portation. :

Every car, box, bale, or other container of plants and plant products of
which inspection is required by these regulations shall be plainly marked
with the name and address of the consignor and the name and address of
the consignee, and shall bear a certificate showing that the contents have
been inspected by an authorized inspector and found to be free from corn
borer infestation.

The inspection certificates in the case of carload and other bulk shipments
shall accompany the waybills, conductors’ manifests, memdranda, or bills
of lading pertaining to such shipments.

Certificates lof inspection will issue only for plants and plant products
which have been actually inspected by the United States Department of
Agriculture or the Connecticut Agricultural Experiment Station: Provided,
That when in the case of individual premises or districts within an infested
area in any of the quarantined states it shall be determined by competent
inspection that the corn borer does not infest any of the cultivated products
grown in such premises or districts and that said premises or districts have
been maintained in such condition of freedom from weeds or vegetable
growths other than the cultivated products designated as to prevent possi-
bility of occurrence of the corn borer through such agencies, a certificate
good for not to exceed 30 days may be issued by the inspector stating that
such premises or districts have been inspected and found free from the corn
borer and free from weeds or other extraneous vegetation capable of har-
boring the corn borer, and authorizing the shipment from said premises or
districts of any of the articles subject to this quarantine grown therein.
Copies of such certificate shall be attached to small packages, or, in the case
of bulk shipments, to waybills, conductors’ manifests, memoranda, or bills
of lading pertaining thereto. Reinspection of the premises or district shall
be a condition of the granting of further certification.
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Regulation 6.—Conditions under Which Plants and Plant Products Originat-
ing Outside of the Infested Areas May Be Shipped from
Points Within the Infested Areas.

Plants and plant products of which the movement is restricted by these
regulations which originate outside of the infested area quarantined for the
corn borer may be shipped from points within the infested areas to points
outside such areas under permit from the inspector. Permits will issue only
for plants and plant products which are not infested with the corn borer,
and transportation companies shall not accept or move from within the
infested areas such plants and plant products originating outside the infested
areas unless each shipment is accompanied by a permit issued by an au-

thorized inspector.

Regulation 7.—Conditions Governing Inspection and Issuance of Certificates

Persons intending to move or allow to be moved plants and plant products
for which certificates of inspection are required by these regulations will
make application therefor as far as possible in advance of the probable date
of shipment. Applications should show the nature and quantity of the plants
or plant products which it is proposed to move, together with their exact
location and, if practicable, the contemplated date of shipment. Appli-

cants for inspection will be required to assemble the articles to be inspected

. and so to place them that they can be readily examined. If not so placed,

inspection may be refused. All charges for storage, cartage, and labor
incident to inspection other than the services of inspectors, shall be paid
by the shipper.

Regulation 8.—Thorough Cleaning Required of Cars, Boats, and Other
Vehicles before Moving Interstate.

. Cars, boats, and other vehicles which have been used in transporting
within the infested areas plant products covered by these regulations or
any other articles which may hereafter be made subject thereto shall not
be moved or allowed to move unless the same shall have been thoroughly
swept out and cleaned by the carrier at the point of unloading or destination
of all litter and rubbish from such regulated articles. No litter, rubbish,
or refuse from any such plants and plant products shall be moved or allowed
to move.

‘Regulation 9.—Provision for Inspection of Restricted Plants and Plant

Products in Transit.

Any car, box, bale, or other container of plants or plant products moved
or offered for movement, which contains or may contain plants or plant
products the movement of which is prohibited or restricted by this quaran-
tine and these regulations, shall be subject to inspection by duly authorized
inspectors, at place of shipment or destination or at any point en route.

Regulation 10.—Shipments by the Connecticut Agricultural Experiment
Station or the United States Department of Agriculture.
Plants and plant products the movement of which is restricted by these
rules and regulations may be moved by the Connecticut Agricultural Experi-
ment Station or the United States Department of Agriculture, when intended
for experimental or scientific purposes, on such conditions and under such
safeguards as may be prescribed by the Federal Horticultural Board.
This order including rules and regulations shall take effect June 1, 1927,
and shall be in force until further notice.
W. L. SLATE,

Director, Connecticut Agricultural
Experiment Station
Approved:
Jonn H. TRUMBULL,
Governor.
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Of course the purpose of the quarantine is to prevent the ship-

ment of infested material, and it will be unlawful to transport any -

of the plants or plant material named in the quarantine order to
any point outside of the infested area without a permit or certifi-
cate. No certificate will be needed for such shipments within
‘the quarantined area.
PeEnaLTY
Chapter 107, Public Acts of 1925, provides that “Any person
interfering with the performance of such duty or violating the
quarantine regulations established under this act shall be fined not
less than ten nor more than fifty dollars.”

PupLisgED RULES AND REGULATIONS

Copies of the revised rules and regulations connected with the
quarantines established on account of the European corn borer
may be obtained from the following sources : :

Connecticut Agricultural Experiment Station, New Haven,
Conn.

Mr. R. S. Clifton, 12 South Market St., Boston, Mass.

Federal Horticultural Board, Washington, D. C.

INSPECTIONS

Arrangements have been made to have a Federal inspector
stationed in New London, and he will inspect both interstate and
intrastate shipments. His name, address, and telephone number
are given below. Applications for inspection should be made to

MR. ANDREW B. ANDERSON,
Fisher Florist, Inc.,
104 State Street,
Telephone 44 1 New London, Conn.

FURTHER REPORTS ON SPRAYING AND DUSTING
OF'APPLES

M. P. Zaprpe axD E. M. STODDARD

This work has been continued in the Frank N. Platt orchard in
Milford, where similar experiments have been conducted since
1921. The trees in this orchard are twenty-three years old, grow-
ing in sod with nitrate of soda as a fertilizer, and are in good grow-
ing condition. Most of them have too much wood, making the
operation of spraying and dusting rather difficult and resulting in a
large number of small, poorly colored apples. The varieties are:
Baldwin, Greening, Gravenstein and McIntosh. The results of
former experiments on this subject made by this Station have
been published in the Station bulletins and reports as follows:
Report for 1920, page 168; Bulletin 235 ; Bulletin 245 ; Report for
1923, page 267; 1924, page 286; 1925, page 272; and 1926, page
22
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ARRANGEMENT OF PLOTS

The arrangement of plots in 1927 is the same as in 1926. The
orchard was divided into seven plots of two rows, each running
across the orchard, to include all varieties in each plot. One of
these plots was used as a spray barrier to prevent dust from blow-
ing upon the trees of the check plot, and no data from the barrier
plot are used in making comparisons. The arrangement of plots
and schedule of treatment are shown in the following table:

ARRANGEMENT OF PLOTS AND SPRAY SCHEDULE

1 2 3 4 LNgls 6
1st after %d laff.er 3Cd lafter
-pi ink Cal Cal alyx alyx
4 g;iill)‘;lsk Il:/igy 5 D/?ag'xz\’i-% i :ngXS July 7 August 3
- Plot 1
- Rows A & B Spray Spray Spray Spray Spray Spray
B Plot 2 )
Rows C & D Pomodust Pomodust Pomodust Pomodust Pomodust Pomodust
Plot 3 Kolotex Kolotex Kolotex Kolotex Kolotex Kolotex g
Rows E & F Dust Dust Dust Dust Dust Dust

Plot i
R(?ws4 G & H Spray Spray Spray Pomodust Pomodust Pomodust

Plot
‘ Rc?ws5 I &J Spray Spray Pomodust Pomodust Pomodust Spray
i Plot 6 Check; no Check; no Check; no Check; no Check; no Check; no

Row M treatment treatment treatment treatment treatment treatment
Only the McIntosh variety received the pre-pink applications of
spray and dust.

MATERIALS AND APPARATUS USED
SPRAY

Dry lime-sulphur 6 pou?‘ds
Lead arsenate
Water y 100 gallons
POMODUST § ; :

Sulphur 90 pour‘x‘ds lz‘y wel‘ght
Lead arsenate (R

KOLOTEX DUST iRl k:
Sulphur 85 il i
Lead arsenate I5




’
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All spray applications were made with a Friend Power Sprayer .

carrying about 175 pounds pressure. Spray rods were used except
for the tops of the tallest trees which could not be reached with
rods ; then a spray gun was brought into.use.

Dust applications were made with a Niagara duster. The dust
and spray applications were usually made on the same day except
at the time of the calyx treatment. At this time it began to rain
after the dust had been applied and continued to rain for the next
two days, when the spray application was made. The quietest part
of the day was selected for dusting, usually either early in the
morning or late in the afternoon or evening when the wind had
stopped.

MEerHOD OF RECORDING DATA

The data on results of treatment were taken as in previous years.
The method, in brief, consisted of examining all the apples from
selected trees in each plot and recording the several injuries and
perfect fruit on a series of tally registers arranged on a board so
placed on a sorting table that each person scoring fruit could record
his own data. This scoring device is described in detail in the
Report for 1925. page 273. A total of 130,610 apples were scored
on the three varieties used this season. The fruit crop in general
was quite light, and on the Gravenstein trees the fruit was so
scarce that none was scored and no results on this variety can be
presented this year. In certain plots some difficulty was experi-
enced in finding Baldwin and Greening trees with enough fruit
to warrant recording the data from them, and some trees had no
fruit whatever. The MclIntosh trees produced a fairly good crop.

REsULTS OF TREATMENT oN McINTOSH

Plot1  Plot2  Plot3 Plot4  Plot5 Plot 6
z o e
R R
ok & ¥ &4 #A 5
Goodi.o .o il C 56.7 55. 63.03  44.9 36.6 47
Aphis L Cugiasl 330 3.44 4.17 5.78 5.02 12.42
Redibug (50,0 O3 oy 41 .44 .99 74 13.31
Codling moth...... i 197 .09 fay S CET 2.19
(Curcilio ot 0 1.67 324 3.14 1.99 3.89 56.9
Enliataing S .5 .99 1.15 .52 .58 1.2
Other chewing
insectsi ol oaln 4.19 9831 13.X8 8.66 10.87 . 31.3

Sealyrot 2ol 0 ik 36.96, 51327 17.66  45.4 55.6 96.1

Discussion or RESULTS
Kolotex dust gave the best control of scab, while spray and
Pomodust were nearly equal. Our records show that the maxi-
mum scab spore discharge was at the time of the calyx (May 23-
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26), during a three-day rainy period. This rain interfered with
the calyx application, the dust being applied just before, and the
spray just after the rainy period. This probably accounts for
the large amount of scab on the sprayed plots. The difference
between the two dusts may be due to the better sticking qualities
of the Kolotex dust. There was no sooty blotch or fruit speck
present on the McIntosh apples. Red bug was controlled very
well by all treatments. The control of curculio was very good
for all treatments and much better on this variety than on either
of the other varieties. In all cases the amount of curculio injury
on the check trees was heavy, but the percentage of injury was less
on the McIntosh than on either Greening or Baldwin. The Eulia
injury was very light on this variety.

REesuLTs oF TREATMENT ON GREENING

Plot 1 Plot 2~ Plot 3 Plot 4 Plot 5 Plot 6
=z R=] w
3 é‘ B o
- £ g &4 aa S
Rood. .. p 54.4 57.5 54.7 56.7 48.3 5.16
e 28.4 13.8 18.1 21.4 19.8 14.2
Redbug........... .25 i el s o .06 24.2
Codling moth...... .38 .40 .78 37 41 I1.3
Curculio. .o b vk - B 3Ry 7 i) 11.4 14.9 60.1
Bl s a0 et 3.29 4.85 3.22 3.81 0 244 4.12
Other chewing
insects. ......... 237 7.45 5.4 322 5.19 19.6
1Dl NS S 2.3 74 1 4 1.07 3.87
Sooty blotch....... 2.14 o7 A .58 5.46 33.2
Fruit speck........ 1.83 1.82 3.85 4.2 12.9 15.2

DiscussioN oF RESULTS

The amount of good fruit was nearly the same on all treatments.
The per cent of aphis injury is very much less on check trees than
on any of the treated plots. This fact has been noted several
times during these experiments and has recently been explained
by the fact that aphids are attracted by the white color of the dusts
and spray residues, and by the fact that some of their parasites are
killed by the treatments.* Good control of red bug and codling
moth was obtained by all treatments, with only a fair control of
curculio on all plots but best on those having liquid spray. Eulia
injury was heavier on this variety than on the McIntosh but not as
heavy as on Baldwin. ;

* Folsom, J. W. Jour. Ec. Ent., Vol. 20, page 840.
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RESULTS OF TREATMENT ON BALDWIN

Plot 1 Plot2  Plot3  Plot4 Plot 5. Plot 6
3 2 ez <l
= " WA gl e o~ -
> B R R 4
i g E g% £ 2
& & ¥4 aa e 3}
Good , i i saniosy 59.2 64.5 30.6 60.7 26.6 1.62
Aphis. ... 4. SN Tl 21.7 16.1 344 15.06 289 1.97
Redbug o e i o 0 1.25 .19 L.21 5.59
Codling moth...... .51 sgesiiitiig .46 .28 1.54
Curculto ol 7.95 II.5 *L7.T 13:2 16.01 48.2
Evilia) et ol s 5.15 4.25 2.39 1.0I 2.23 40.2
Other chewing
INSECts, oo o ik o 3.35 4.6 6.84 235 " 517 16.3,
b ool o - o 0 1008 0 .43
Sooty blotch. ...... 1.28 .92 9.22 372 '13.47 60.5
Fruit speck........ 6.32 1841 2001 9.2 28.05 45.7

DiscussioNn oF RESULTS

On Baldwin the highest percentage of good fruit was from the
Pomodust plot. The other dusted plot (Kolotex dust) was very
low in good fruit, largely because of the high percentages of aphis
and fruit speck. Here, again, the check plot had less aphis injury
than any of the other plots. Codling moth injury was very light
on all plots, including the check, but curculio injury was heavy and
was best controlled by liquid spray. Both Eulia and other chewing
insects were plentiful on check trees but were fairly well con-
trolled by all treatments. Sooty blotch and fruit speck were quite
plentiful and were fairly well controlled except in the Kolotex
dust plot and the combination plot No. 5, receiving both spray and
dust.

SUMMARY OF RESULTS ON ALL VARIETIES :
Plot 1 Plot2 Plot3  Plot4 Plot 5 Plot 6

R el SR
z e ekl &i
=) 1o} <+ L 5
g g 5 3 88 e
& £ o @A aa ]
Goadiisn Jiesndon: G M .
Aphis ol o M G B
Redbug’ -0 0y MB GB G
Codling moth. . .... MB G
Curoulio e i, M GB
Bullansde i, o) Il M B G
Other chewing
- ingects. o lil UL M G B
Seabiii sty Sl B B BM G B
Sooty blotch. ...... B G
Fruit speck........ G B
6 2 o

10 9 6
B, Baldwin; G, Greening; M, Mclntosh
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SUMMARY

As a method of comparison of the relative values of the differ-
ent treatments we present the foregoing table. In this table the
first letter of the variety is arranged opposite the several injuries,
under the treatment which gave best control of that particular

trouble. For example, the highest per cent of good fruit was -
obtained by the Pomodust treatment on Greening and Baldwin, and

by Kolotex dust on MclIntosh.

At the foot of each column may be seen the figures representing
the total number of points scored for that particular treatment.

It will be seen that liquid spray has a total of ten points, and the
second best treatment was Pomodust with nine points. Kolotex.

dust and the combination plot having the first three treatments of
spray and the last three of Pomodust both have six points. The
plot having the first, second, and sixth treatments of spray, and the
third, fourth, and fifth of Pomodust scored only two points.

The results of the work this year show nothing very striking
except the fact that the dust treatments have given better control
of scab than the liquid spray, but allowances must be made for the
delay in getting liquid spray on the trees at the time of the calyx
application when scab infection took place.

CANKERWORMS IN NEW LONDON COUNTY
M. P. ZapPPE

Cankerworms were very plentiful in several of the shore towns

in New London County, and many small groves of trees along
- the roadsides were nearly defoliated. In the town of East Lyme, at

what is known as Point O’ Woods, an oak grove was nearly

stripped of leaves. The grove consists mostly of white and red

oaks. The cankerworms apparently preferred the white oaks, as
these were defoliated, while oaks of the red or black type were
not so badly injured.

There are many summer cottages in this grove, and hardly any
one lives there except during the summer months. When the

larvae were most abundant (about June 16), only a few of the

summer people had moved into the grove. These people were very
much alarmed about the defoliation of their trees. The larvae

were nearly full grown, and many were coming down to pupate.

Others were leaving defoliated trees for some that still offered
some food. Larvae when leaving the trees come down on threads,
and it was impossible to walk under the trees without getting
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covered with worms. Larvae were crawling all over everything

and were very plentiful on the sides of the houses. In some cases
they were so abundant that one could hardly see the color of the
house. The women were particularly annoyed by larvae crawling
into the houses through open windows, doors, etc., and no cloth-
ing could be hung out while larvae were present.

Many of the larvae on the buildings were either dead or dying
having been attacked by some of the bacterial diseases which some-
times kill large numbers of larvae in a short time. Predaceous
insects and birds were also present and seemed to be killing many

Distribution of Oriental peadz moit
1926

Fic. 40. Map of Connecticut showing recorded distribution of the Oriental
: peach moth in 1926.

of the cankerworms. One of the large ground beetles, Calosoma
scrutator Fabr., was doing good work, and the adults were seen
on the trunks of the trees, devouring the cankerworms.

We were informed that some cankerworms were present in
_ 1926, but not in such numbers as in 1927. When most of the

summer inhabitants arrived, early in July, the cankerworms had
all disappeared. Later in the summer the trees had all leafed out
again, and few indications could be seen of the early outbreak of
cankerworms. ' ' ‘
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THE ORIENTAL PEACH MOTH IN CONNECTICUT
PaiLip GARMAN

The Oriental peach moth has now been in Connecticut ten years,
to the best of our knowledge. Since its first introduction or dis-
covery in 1917, it spread slowly at first, but with more and
more speed during the 20’s, so that it is found in seven of our eight
counties and is becoming very abundant in some localities. During
the last season it appeared in all districts where it had been pre-
viously found. It now infests nearly every orchard in Fairfield
County and is doing great damage in Hartford and Middlesex
Counties. It has not yet been found in Windham County, where,

~ however, few peaches are grown. Figs. 40 and 41 show its occur-
. rence in 1926 and 1927, determined by similar means. A com-
. parison of the two charts shows a distinct gain on the part of the

peach moth in 1927. There has also been a distinct increase in
the infestation of quinces, and we have learned of at least one
orchard severely infested in 1927. The only case where we have

" been able to detect much reduction in fruit injury since the moth

‘became prevalent is in Wallingford where experimental work was

. done. Here there has been a successively decreasing infestation
~ since 1925, and the infestation this year did not average much over

10 per cent in any part. We attribute this to parasitism, and
thorough cultivation of the soil by the owners.

Our work this year consisted of maintaining bait pans, applica-
tions of insecticides in the field, cage records, and tests of a num-
ber of different larvicides and ovicides, as well as sprays which
might prevent the adult moths from laying eggs.

The bait pan work consisted of the maintenance of two lots of
‘bait pans, one a comparison of protected tin pails versus enamel
stew pans—consisting of about twenty pails of each kind—and
another series comparing rusty tin pails with pails protected on
the inside with linseed oil. The total catch during the season is
as follows:

CoMPARISON OF ProTECTED TIN PaiLs WitH ENAMEL STEW PaNs

Average
for season
per pail
A Tin pails (23) protected on the inside with white paint;
outside with linseed oil. . .....oooviiiiiiiiiiiiit 28
B Enamelipans (20)- tii Sl i e R LR 26
Total catchin 43 pails. . ..o 1167

CoMPARISON OF Rusty PaiLs Wit PaiLs PROTECTED ON InsmpeE WitH
Linseep O

A Rusty pails (T0). ... eiisaecainsopesianiieino: .. 1.1
B Rusty pails protected with linseed oil (6 oL I 4.6
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The bait used was a thick, refiners’ syrupv diluted 1 quart to 5-

gallons of water, or 1 part to 20 parts of water. This syrup seems
to work better than the molasses used last year in that it does not
ferment quite as rapidly, and the bait does not become choked with
noctuid moths during periods when these insects are numerous.
However, the usual difficulties were encountered in pail mainten-
ance, namely, the dilution of the bait due to heavy and incessant
rainfall during the summer and evaporation during dry periods.
It would apparently be desirable if the fermentation could be
stopped by the addition of preservatives after the most effective
period is reached, since continuation of fermentation results in

o _‘L“

- Loy
) v LonBbR £ aunsy
; Y

Distribution of Oriental peach moth
1927

Map ot Connecticut showing recorded distribution of the Oriental
peach moth in 1927.

g1y

foul-smelling mixtures eventually without any attractive powers
whatever. The total catch from 43 pails was 1,167 moths, of
which presumably half were females. This means a total of 27
per tree, or 9 per brood per tree. This figure is evidently not high
enough to afford protection, since many more may develop on a
single tree during the latter part of the season.

It seems advisable to report at this time life-history data includ-
ing both insectary studies at New Haven and bait pan records”
‘obtained at Wallingford. This information is given in the table
on page 267 and in Fig. 42. We have been unable to obtain more
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than a partial fourth generation, and there have been no signs of
‘this since 1925. Fig. 42 shows the periods of adult z}bundance
~ in 1926 and 1927 in a commercial peach orchard and indicates that
. the first adults begin to emerge shortly after the first of May.
~ This also corresponds to our earliest emergence date in thf: in-
sectary at New Haven, where the first moths emergegl April 29.
The peak of emergence, however, was not reached untll.about the
- first of June in New Haven, and the abundance in bait pans at
Wallingford indicates the first 'of June or later. The moths con-
tinue to fly until cold weather, and have been caught several weeks
after the crop is harvested. It is evident that a great difference in
. time of spring emergence is made by the position in relation to
. sunlight. Observations in cages during 1925 indicated that a

b

Caich of peach moths in bait pens-Wallingford—1926-7.
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Fi6. 42. Periods of adult Oriental peach moth activity in 1926 and 1927.
. This shows the relative abundance at different periods during the summer.

. majority of the larvae spinning on the trunk spin on the north
~ side of the tree. In the orchard, however, they may be found in

 different locations, although the majority spinning on the tree have

been found on the north side. From the following data it will
be seen that those protected from sunlight emerge much later than
~ those not thus protected. The moths used in this experiment
. were all obtained from the same source and were placed in a wire
- cage with a board partition protecting half the cocoons from the -
* direct rays of the sun. There was no glass between the cage and
~ the sun, and the larvae were placed on a bench in an open in-
. sectary. The period of emergence is seen to be somewhat over
. seven weeks, beginning the 20th of April and continuing until

- June 23. The cocoons were constructed in paper cells.
i
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_ These emergence data combined with bait pan records have an
important bearing on the time for cultivation to control the larvae:
pupating on the ground, in view of which it is recommended that
the cultivation be complete by the first of May, if possible, and by -
no means delayed after the middle of that month. ;

»

Fi6. 43. Parasites of the Oriental peach moth. A, an egg parasite, T7i-
chogramma minuta Riley; B, C, D, Macrocentrus ancylivora Rohwer; B,
male; C, wings of female; D,.body of female. All much enlarged.

The parasite Macrocentrus ancylivora Rohwer (Fig. 43, b, ¢ and
d) was observed to be very numerous at Wallingford, and no~
doubt was partly responsible for the decrease in infestation there.
This insect was originally studied in the United States as a parasite

ORIENTAL PEACH MOTH 269

. of the strawberry leaf roller, Ancylis comptana Frohlich. It has

been thought that the parasite possibly winters on this host, but
a search for the host revealed none in the immediate vicinity of the
orchard where the parasite was most abundant. However, there
are probably many other leaf rollers which might serve as a winter
host, some of which were caught in large numbers in bait pans.

The egg parasite Trichogramma minuta Riley (Fig. 43, a) was
obtained from California with a view to establishing it in infested
orchards. Success has been reported by Flanders* in the control
of the codling moth in walnuts, using large numbers reared in the
eggs of the Angoumois grain moth, Sitotroga cerealella Oliv.
Some of these parasites were released, but it will probably be
necessary to rear them in large numbers each year for release in
infested districts in order to get them established.

A considerable number of preliminary field tests were made with
a view to developing an arsenical substitute which might be used
safely on peaches. Most of the work dealt with oil emulsions
designed for ovicides, and fluosilicates to poison the larvae. So-
dium fluosilicate was used but caused burn under ordinary condi-
tions of application. However, the présence of bark cankers is
absent, when this material is used, although the foliage may be
severely scorched. It was discovered that the addition of ground
olue and lime to a mixture containing sodium fluosilicate was
successful in prevention of spray burn on the foliage. On early
peaches and young trees the applications were harmless. In our
field experiments at Wallingford, where some fifty bearing trees
were sprayed with the same formula (8 Ibs. to 200 gallons), no
injury to the foliage was apparent, although the application caused
a small amount of fruit crack. However, there was some splitting
on unsprayed trees in this orchard, and the damage was therefore
considered slight. A modified formula containing flour, sugar,
and other ingredients, including fluosilicate used in another or-
chard, caused severe cracking of the fruit, although there was no
apparent injury to the foliage. The effect of these field tests in
control of fruit infestations is shown on page 270, and results with
this mixture should be read from the “old injury” column. Tt
was also learned that white oil emulsions may be used in this lo-
cality on peaches sometimes without injury, at strengths amounting
to 234 per cent of oil emulsion—about 2 per cent of actual oil
content. In one test three six-year trees were sprayed with dry-
mix, followed by white oil emulsion after the material dried on
the foliage. No injury resulted. Combinations of nicotine sul-
phate, wormseed oil, and oil of citronella with the white oil emul-
sions were also used without injury.

* Tour. Econ. Ent., 20:644:1927.
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However, satisfactory kills of the eggs were not obtamed in
insectary tests under 5 per cent strength or 4 per cent on a pure
oil basis. Consequently it was thought advisable to add nicotine
to the spray mixture as applied in the field in order to increase
its killing power.

Work with artificial foods was also’ eontmued with results sim-
ilar to those obtained in 1926 It is evident that larvae feed and
develop on these mixtures, in which several instars may be success-
fully passed. This year small amounts of magnesium citrate and
other substances were tried, and the results seemed to he better
than last year in the development of the larvae. Several larvae
completed the third instar, while one larva passed through the two
final instars, pupated, and emerged as adult. The mixture con-
sisted of the following materials :

Confectioners’ sugar, [ LT L 10 grams
Citric acide b ol o el KR a6
Magnesium Citrate vaii sl Sedisiir U8 SBi i
Wheat flour, white..... T UL (e 4 50 “
Water gl o iulile Sl i s 30 ce.

It is noticeable that the periods of existence are greatly length-
ened from feeding on artificial mixtures, a condition apparent
both in 1926 and 1927.

RESULTS OF SPRAYING EXPERIMENTS FOR CONTROL OF ORIENTAL PEACH

MoTtH—1927
2 E g i
qé %E > ;? é c‘g i g "
g L R e g
= 2R ZE Shllisis & &5 =
Sprayed 9.2 53 3.9 1-16.0 702 Spray dates July 5,
2-13.7 July 22, August 29,
3-17.2 September 8. This
4-8.4 was in addition to
5-5.4 - regular sulphur
6-8.2 dust treatment by
7-5.5 owner.
Pail in
every tree 139 7.8 6.0 1-18.3 | 775 Pails hung May 1.
2-28.0 } Material  already
3-20.3 . fermenting = when
4-15.8 started. Pails filled
5-10.5 June 15. First ten,
6-7.5 each series filled
7-15.4 July 12; all rest
8-1.4 July 22; all refilled
9-14.3 Aug. 5; first ten,
10-14.3 each series, Aug.

25; all rest filled
Aug. 30; all refilled
Sept. 30.
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S 5] £ dey
" g g)‘":'n; 5, § '§$.§ g .g
o 58 sE _ E.3 SxE g
g o GE8 z
,‘ Check—
Bl dust only 14.5 6.2 8.3 1-21.3 747
b 2-33.8
i 3-34-8
1 4= 6.9
i 5713.7
6-T2.1
3 7— 4.0,
b 8-31.8
i
J Formula used on sprayed plot:
y July 5 Sodlum fluosilicate. .. .... 4 lbs.
Qe di il e e 4
Torme o e 40\
Water il Su e dlcuie 200 gals.
R July 22 Same with 8 Ibs. fluosilicate lnstead of 4.
b Aug. 25 White oil emulsion ...... 434 gals.
1 Oil-of citronella......... 3 0z.
§ Nicotine sulphate........ i pt.
o IV ater e tbaali tl S il 200 gals.
U Sept. 8 Same as August 25.
b RECOMMENDATIONS

At the present time our recommendations for control of the
. Oriental peach moth consist of (1) cultivation before the first of
\E‘ﬂ May and continually thereafter until August. Complete cultiva-

‘. the trees as possible. (2) Use of paradichlorobenzene the same

~ as for peach borer control. It is, of course, recognized that these
. recommendations will not afford complete control but are the best
- that can be oftered at this time.

- WEATHER CONDITIONS ACCOMPANYING THE
APHID OUTBREAK IN CONNECTICUT IN 1927

PriLip GARMAN

. The unusual outbreak of aphids in orchards in 1927 has not
. been equaled in the State for many years. Not only did the rosy
aphls become abundant, but almost every species that occurs on
- fruits and other plants was abundant and injurious. It is worth
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growing season, few or no aphid eggs were to be found, and in
general the aphids and eggs were scarce throughout at this time.
Whatever development occurred then must have been due to con-
ditions immediately following this period. It was noticed also
that the aphids suddenly disappeared about the middie of July so
that, in Connecticut at least, the peridds most profoundly affecting
plant lice in 1927 lay between the first of May and the middle
of July. 4

The weather during both May and June, 1927, was unusually

cool and tainy. The mean daily temperature as shown in Fig. 46 -

remained between 50° and 60° F. during the whole of May, and

1
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Fic. 44. Rainfall and temperature chart for 1923.

between 60° and 70° during June, rising above 70° only for a few
days near the tenth of June and the twenty-third of June, and
then only for a day in the orchard. During both May and June
the rainfall was nearly twice the normal precipitation.

For comparison, similar diagrams (Figs. 44 and 45) were made
for 1925, when aphids were generally scarce, and in 1923, when
they were recorded as unusually abundant. The 1923 records
show conditions similar to those of 1927 up to June 20, when the
mean temperature rose to 80°F., according to New Haven Weather
Bureau records. Similarly, during May and June, 1923, the rain-
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- fall was nearly twice the normal amount. In 1925, there occurred
" during the early part of June a period of high temperatures when

the mean daily temperature averaged above 70° for a week. This

~ was probably effective either in promoting the development of
~ parasites or the increase in migratory instinct among the aphids

. themselves so that they disappeared from the trees.

o
3

(b
I

During 1926, aphids were moderately abundant, but the weather
records indicate only one half the normal amount of rainfall for

. these two months, although the temperature remained cool, not

o
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F16. 45. Rainfall and temperature chart for 1925.

wveraging over 70° for any period of time until after the first of

July. From this it would seem that abundance of aphids was de-
- pendent upon the combined effects of rainfall and temperature.

n this connection humidity was also studied, but from the data

at hand, as shown in the following table, it is difficult to observe

y correlation (even when combined with temperature) between
his factor and the abundance of aphids in the field.
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CoMPARISON OF TEMPERATURES AND HUMIDITIES IN 1925, 1926 AND 1927

Mean?
relative
humidity
during
. Mean! day »~ Meant Aphid
Relative 8 A. M. Rainfall® Tem- Abun-
Dates VYear Humidity 8 P. M. Inches perature dance
May 1-10 1925 55.7 .02 52.2
1I-20 60.2 1.76 58.1
21-31 1595 229 565
June 1-10 L) .07 73.6 Light
1120 . °59.0 1.00 66.7
211 -30 67.5 2.28 66.9
July. 1-10 . 72.0 1.81 69.2
I1I-20 62.2 .78 70.6
May 1-10 1926 66.5 54.7 .20 53.8
T—20 69.8 62.2 1.04 58.3
21 31 68.1 63.8 32 55.4
June 1-10 71.8 64.4 41 58.9 Medium
10-20 83.5 63.0 .62 59.9
20-30 81.0 67.6 .94 65.2
July 1-10 82.6 66.1 .60 68.9
1120 82.9 723 1.69 66.7
May 1-10 1927 72.7 61.7 1.00 52.3
1120 77.8 Za.1 .48 55.1
2131 80.0 g 3.16 53.8
June 1-10 72.0 55.7 1.21 61.4 Very abundant
11260 770 617 .63 60.0
21—-30 76.0 66.2 122 63.9
July 1-10 79.4 65.4 1.13 65.3
1I-20 81.5 Ti-1 ok CERREL -

1 Mean daily fel?tive humidity from hygrograph obtained in orchard at Milford, Conn:
2 AvBerage of daily humidities 8 A.M., noon, and 8 P.M. from New Haven Weather
ureau.
3 Rainfall—midnight to midnight, from New Haven Weather Bureau. ;
4 Mean daily temperature, average of 12 records from thermograph sheets obtained
in an orchard at Milford, Conn. Machine placed in branches of tree.

- In view of the absence of any discoverable relation between

humidity and abundance* of aphids in 1926 and 1927, the hyther-

graphs of the periods between May I and July 1 were studied
and plotted, as shown in Fig. 47. By first constructing that for
1927, using mean temperatures for each ro-day period between the
first of May and the first of July, it appears to be possible to show
a relation between these factors and the outbreaks in previous
years. Thus, for 1925, two of the figures representing the mean
daily temperatures and the comibined rainfall for each 10-day
period fall within the quadrangle limited artificially by horizontal
and vertical lines representing limits of rainfall and temperature.

* See Headlee, Jour. Econ. Ent., 71, page 416, 1914 in this connection.
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That year aphids were scarce. In 1923, when they were quite
abundant, but not so abundant as in 1927, four periods fall within
the limited area, while in 1927 all six periods fall within. Eight
periods for 1927 are shown on the chart for the reason that aphids’
began to disappear only after period 7, or between July 10 and
. 20. In 1926 (not shown on the chart), four of the six periods
" fall within the limited area, the others being outside because of
the small amount of rainfall or high temperature.

The prediction of an outbreak based upon such data would, of
course, be limited by the ability of the weather forecaster to predict
similar conditions, but it would seem not impossible to predict
such conditions two or three months in advance. It may be also
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. 46. Rainfall and temperature chart for 1927.

~ that the limited area does not represent true optimum conditions,
~ but it seems impossible to conceive of a worse outbreak of aphids
~ in general than occurred in 1927, and for this region, at least,
probably represents the optimum range of temperature and rain-
fail necessary for their maximum development.

~ In connection with rainfall in relation to aphid abundance, it
" may be that the rank, succulent growth produced by frequent rains
plays a much more important role than actual humidity of the air.
Thus Headlee (3) showed that some aphids reproduce at a maxi-
.~ mum rate provided succulent tissues are available, regardless of
~ humidity (37%-100% relative humidity). Lathrop (4) makes the
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statement (page 987) that “plant growth frequently constitutes a -

factor limiting the rate of development of Aphis pomi feeding on
slowly growing foliage,” while Davidson (2) says, (page s01):

“In those series where the soil was treated with complete mineral
manures an increased 1nfestat10n compared with unmanured soil
series occurred in every case.” It would thus seem that the growth
of the plant is most: important in. aphid outbreaks of the kind
experienced in 1927, and it seems reasonable that rainfall should
indirectly be a factor of considerable importance. Heavy dashing
rains, on the other hand, doubtless destroy many aphids, but from
the data available they did not -have much influence in keeping
down the infestation of last year. Probably a continuous rainy
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Fic. 47. Combined chart (hythergraphs) showing mean temperature and
rainfall by 10-day intervals beginning May 1. Nos. I, 2, 3, etc, represent
intervals from May 1-10; 11-20; 2I-3I, etc.

period when the ground is kept soaked is more effective in bring-
ing about optimum conditions of growth than infrequent down-
pours.

REFERENCES
(1) Baker, A. €., and Turner, W. . Jour. Agr. Research XVIII: 317
1910. )
(2) Davidson, J. Ann. Appl. Biol. XII: 472-507: 1925.
(3) Headlee, T. J. Jour. Econ: Ent. 7:413-417: 1914.
(4) Lathrop, F. H. Jour. Agr. Research 23: 969-987: 1923.
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TESTS WITH INSECTICIDES DESIGNED: TOIDO ' THE
WORK OF NICOTINE SULPHATE

PHILIP GARMAN
. The prevailing high price of nicotine sulphate* is leading to con-

'~ giderable activity on the part of manufacturers to produce an
insecticide that will take its place. Samples of such products have
been received in increasing numbers and it may be worth while to
~ mention here some of the most promising and their effects upon

iiisects.

INsecrICIDES DERIVED FROM DERRIS

Derris is an East Indian plant used as a fish poison. The parts
3 used mainly are the roots from which there are obtained derris
esins, the active principle being a so-called tubatoxin. (The root
known by some as tuba root.) It has been well demonstrated
that these ingredients are active aphicides working much the same
s nicotine sulphate. One of the commercial preparations was
tried this year against the mealy plum aphis and showed good
illing power, although it failed to accomplish a thorough clean-up
n account of poor spread. It is quite evident that soap or casein
ime is needed in combination. The product investigated does
not mix well with winter strength lime-sulphur solution.

i

PyrerHRUM EXTRACTS

~ These materials have been coming into prominence because of
.~ their great use in household remedies and the recent demonstration-
; Q:f their general killing ability not only against sucking insects but
against such pests as the Japanese beetle and other chewing insects.
hey have been advertised as almost universal insecticides, one
company, in fact, offering a reward for any insect which their
product will not kill. It seems evident, however, that any product
of this kind cannot wholly take the place of an insecticide like lead
tsenate, which remains on the plant for a considerable period,
protecting it from invasions of pests not on the plant at the time
of the application, and it seems apparent also that there is much
to be desired in the way of compatibility with other insecticides and
"’r fungicides, if we are to be able to use them extensively. There
~ have been offered three types of pyrethrum insecticides—the kero-

- sene extracts, mostly for household use, the soaps, and the alco-
" hohc extracts.

\

, ~ The soap-pyrethrum combinations will, of course, not be suitable
- for use in combination with lime- -sulphur solution, but they can

promh
.' Crops.

be combined with Bordeaux mixture for use on some
It 1s not advisable to use pure kerosene extracts on any

* The price of nicotine sulphate has dropped since the article was written.
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plant foliage. The alcoholic extracts, however, show promise of
combining with the usual insecticides and fungicides, but very
little is known of them and their effects on plants in combinations
with these substances. Likewise, not much is known concerning
their keeping qualities ; that is, of the 0r1gma1 éxtracts and their
possible loss of insecticidal properties.’

Both derris and pyrethrum, then, have considerable value as
aphicides, but their success for orchard use will depend on, their
ability to combine with other insecticides and fungicides. The pres-
ent cost does not seem to be any lower per 100 gallons of spray
mixture than nicotine sulphate, and we do not have any reliable
information regarding their keeping qualities. The only advantage
that can be seen from using the above-mentioned aphicides in an
orchard will lie in increased safety of the operator.

Tests WitH DERRIS AND PYRETHRUM AGAINST THE MEALY PLUM APHIS

Substance! Dilution Kill, per cent
A Derris preparation T'0z!—6- Soals! 88.3
B & 2 oz. —6 gals. 97.6
- C  Pyrethrum soap 2 Ibs. —334 gals. 94.4
D Nicotine sulphate 10z.—6 gals. 92.2
E Check—no treatment o

1Commercial preparations in all instances.

THE CARROT RUST FLY
Psila rosae Fabr.

Carrots, celery, parsnips, and parsley are often injured by larvae
which tunnel in the fleshy roots. The galleries are rusty in color
and are very conspicuous in a parsnip or white carrot, as shown
on Plate XXX, b. The tunnels may extend through the reot in any
direction, and when seriously infested the root may be riddled with
burrows. Decay soon sets in and the lower part of the root breaks
off in harvesting. Sometimes the infested plants wilt and die.

The insect has long been known as a pest in Europe, and was
first discovered in North America in 1885, when carrots purchased
in the market at Ottawa, Canada, were found to be mined and in-
fested with maggots. From this material the adult fly was reared.
The following spring Dr. Fletcher found the young carrot plants
in a garden at Ottawa badly attacked by this insect. In 1897,
the insect was reported from Quebec and New Brunswick. In
1901, considerable injury was caused in New York State; at Broad-
albin, 6,000 plants were ruined during the season, and traces of
the tunnels made hy the maggots were found throughout a field
of 60,000 plants.

According to Crosby and Leonard.* this insect now occurs in -
the northern states from Maine to Michigan. It subsists in wild

* Manual of Vegetable-Garden Insects, page 181, 1918.
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carrot, and there are said to be two generations each year, though
the life history has apparently not been fully worked out in' this
country.

The eggs are laid in the crevices of the soil around the plant
the last of May and hatch in about a week.

The maggot finds its way downward along the root of the plant
and begins feeding near the tip of the tap root. Later the larvae
tunnel in the fleshy root in all directions. With celery, the fibrous
roots are devoured, and the plants take on a pale color and remain
stunted. Though some of the maggots of the second brood tunnel
in the main root of celery, they seldom enter the leaf stalks.

Parsnips showing the characteristic galleries:made by the larvae
of this insect were received from Winsted on March 25. Parsnips
in my own garden were dug on nearly the same date, and some of
the roots were likewise infested. One vegetable grower in Thom-

- aston reports considerable injury from this insect.

At present there is no good method of control. It is hoped that
experiments may be conducted towards this end in the near future.
Possibly some material for attracting the flies may be discovered,
which will aid materially in controlling this pest. ?

LITERATURE
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THE EUROPEAN' HEN FLEA IN CONNECTICUL
Ceratophyllus gallinae Schrank

During April the office received a telephone report of a plague
of fleas in Madison. As the circumstances seemed rather un-
usual, Mr. Walden visited the place on April 16. The tenant of
the dwelling house had moved in about a month before Mr. Wal-
den’s visit. There was a large back yard with a poultry house
perhaps 200 feet distant from the dwelling house, which had been
vacant since the preceding autumn. On the place was a vegetable
garden about 30 x 150 feet, only 25 to 30 feet from the back porch.
As the poultry house contained a considerable quantity of hen
manure, the tenant had this spread upon the garden and plowed
under. The tenant’s small child, about two years old, had been
out in the yard and was soon covered with blotches on chest and
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legs. At first the doctor thought it was hives, but the mother

found what appeared to be fleas on the child. An examination
showed that the fleas were more abundant on the back porch, on
the plowed ground, and especially in the grass around the garden
than elsewhere. The poultry house was found to be swarming
.with fleas. The landlord was notified, sprayed the garden with
a mixture of kerosene and burned over the area. Still there were
fleas. The garden was then covered with granular quick-lime, and
the poultry house was cleaned and limed. At the time of Mr. Wal-
den’s visit the fleas were much less abundant than previously, but
several were observed and a few collected. Though it was a cold
windy day, they were very active and hard to catch. Sweeping
with an insect net proved unsuccessful.

The tenants kept on the back porch a garden atomizer filled with
a liquid fly killer, with which they sprayed the feet and ankles of
any one entering the house from the garden. This liquid was said
to kill the fleas.

Apparently the lime was rather effective in killing the fleas.
‘Mr. Walden made a second visit about ten days later and found
that the fleas had practically disappeared. Specimens of the fleas
were sent to Mr. M. A. Stewart, then at the University of Roch-
ester, who had just finished an investigation for the Crop Protec-
tion Institute, in the course of which he announced the presence
and rather wide distribution of the European hen flea in this
country. Mr Stewart replied, under date of May 13, that the
specimens were females of the European hen flea, Ceratophyllus
gallinae Schrank. This flea is shown on Plate XXIX, b.

This is the first record of the occurrence of this insect in Con-
necticut. Mr. Stewart has discovered the presence of the pest in
different parts of the United States, and has evidence that it is now
distributed from Maine to Oregon.* This flea apparently breeds
abundantly in nests and on the floors of poultry houses and causes
great damage by reducing egg production and the weight of the
fowls ; thus rendering them unmarketable.

Mr. Stewart has found a satisfactory remedy in Phinotas Dis-
infectant, a commercial product manufactured by the Phinotas
Chemical Company of New York City. This treatment is as fol-
lows: Clean the houses of all litter and' droppings. Burn the
litter and bury the droppings. Dilute the liquid' disinfectant with
ten times its bulk of water and spray around the floor, walls, ceiling,
and roosts, along the principal runways and around the burying pit.
Also dip the fowls in the mixture. The dipping should be done
in the morning of a sunny day to permit the fowls to become dry
as soon as possible. :

* Jour. Econ. Ent., Vol. XX, page 132, 1927.
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FREPORTTOF PACTIVITPIES TOHNCONTROL THE
JAPANESE BEETLE IN 1927

W. E. BritroN AND J. P. JoHNSON

The work carried on during 1927 was largely of a quarantine

. nature, such as enforcing the State and Federal Regulations, and

scouting for the spread of the Japanese beetle. At this time the
towns of Greenwich and Stamford were in the quarantined area.
From January 1 until June 15 the quarantine was enforced by
Federal men having their office at Mount Vernon, N. Y., and later

. in New York City. On June 15 the State took over this work and

established an office at 682 Main Street, Stamford, Conn. Funds
had been appropriated by the State, and these in conjunction with
those of the Federal department were used in carrying on the
work.

After the summer scouting season was over, the Federal quaran-
tine was extended to include Darien, Easton, New Canaan, Wilton,
Norwalk, Westport, Weston, Fairfield, Bridgeport, Shelton, Strat-
ford and Trumbull, becoming effective November 1, 1927. The

- State quarantine was extended to include the same towns, effective
. December 1, 1927. The office was moved from Stamford on
~ December 31 to the Hurley Building, Shelton, Conn.

All irpportant_road_s, totaling 33 in number, were posted with
quarantine warning signs to notify the public of the extent of the
area and to familiarize them with the regulations.

ScouTING

There were two distinct centers from which scouting activities
were conducted in Connecticut during the past season. These
were Stamford and New Haven.

‘There were three crews of four men each, and one floating scout
operating from the Stamford office. For the first ten days these
scouts were stationed in Stamford for the purpose of training then:
in their work, scouting the towns of Greenwich and Stamford and

~the vicinity thoroughly. However, no beetles were found, and the

entire number of Stamford scouts were taken to Tarrytown, N. Y.,

* for a day’s scouting, where beetles were found in small numbers.

After this experience the crews were assigned to their summer
headquarters; one crew to Norwalk, a second to Danbury, and a
third to Bridgeport. The floating scout was sent to Hartford. A
crew of three men scouted all classified and unclassified nurseries
and greenhouses. No bcetles were found. The scouting began
July 15 and ended September 7. ;
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The scouting activities were controlled by the man in charge of
the Connecticut office, who assigned the areas to be scouted each
day, and made periodical visits to the scouting crews. The super-
visor visited the crews daily, and carried out the assignments and
other orders. o

Freight yards, boat landings, city markets, and parks were
scouted by the floating scout in Hartford, New Britain, and Water-
bury. s

The entire scouting force in New Haven consisted of three scout-
ing crews of five men each, one floating scout, and one supervisor.
They operated from the Asiatic Beetle Headquarters in Westville,
New Haven. All scouting performed east of the Housatonic
River was done by them. The daily work was assigned by the man
in charge of the Japanese and Asiatic Beetle Control and Quaran-
tine work in Connecticut, and the supervisor visited the crews
daily. The crew foremen were experienced men, and after the
entire group had scouted in the Asiatic Beetle quarantine area for
a few days they were assigned to certain areas in and about New
Haven. These men were scouting for the Japanese beetle and
Asiatic beetle at the same time.

The floating scout carried on scouting operations in the quaran-
tine area and investigated complaints. :

All scouting was performed in the cities, towns, and outskirts.
There was not any country-roadside scouting done, as the area was
too large to cover, and past experience had proven that there was
more likelihood of beetles being found in cities and towns.

Each crew foreman was given instructions to make himself
known to the -chief of police in each municipality and explain the
work in order to avoid confusion and trouble. j

Very little trouble occurred during the past season. A few
people complained to police headquarters of strangers prowling
about, but when the work was explained, the people as a whole
cooperated willingly.

The area scouted during the past season included Greenwich,
Stamford, Darien, Norwalk, New Canaan, Wilton, Weston, Eas-
ton, Westport, Fairfield, Bridgeport, Danbury, Ridgefield, Bethel,
Redding, Newtown, Shelton, Stratford, Milford, West Haven,
Orange, New Haven, East Haven, Branford, North Branford,
Wallingford, Hartford, Hamden, Ansonia, Derby, Waterbury, and
Guilford.
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LOCALITIES WHERE JAPANESE BEETLES WERE FOUND IN 1927 OUTSIDE THE
QUARANTINED AREA

Town Locality Date No. Beetles
Bridgeport West Avenue August 2, 4 2
Park Place 2 Tits
State Street 2 2
Washington Avenue 4 186
Park Avenue " 5 1
Poplar Street 6 2
Edwin Street 9 16
Oak Street T I
211
Darien Railroad Avenue July 20 I
New Canaan Park Street " August 12 I
Number of towns where beetles were found, outside the quarantined !
copeel o bt Vi e g e e A S L it sl e st et 3
iNtimberof beetlesfowme 212 20 ol e i g I e 213

QUARANTINE ENFORCEMENT

During the period of 1927, in which the quarantine regulations
were enforced regarding farm products (June 15 to October 1),
only the towns of Greenwich and Stamford were in the area under
quarantine. This area was not generally infested, the only infesta-
tion being on Broad Street, Stamford.

Because of this condition the likelihood was very small that
farm produce originating in Connecticut would be infested. Such
produce was certified without actual inspection, and as only a small
amount originating in Connecticut was shipped from the area, it
was possible for the clerk to certify it. .

However, there was a situation caused by local commission men
in Greenwich and Stamford, mainly the latter, buying their prod-
uce from the New York markets, where the possibility of infesta-
tion was great, and reconsigning it to the outside area. This
produce was inspected before it was allowed to enter the commis-
sion houses where it would be mixed with native produce. Two
inspectors were needed for this work, necessitating hours from
5 A. M.to 2z P. M. This inspection actually caused certain articles
to be inspected which remained in the area, but saved considerable
time and labor by refusing to permit the mixing of native produce
with that from New York.

Three main roads leading out of the quarantine area were
patrolled. The Boston Post Road was the main highway; the
other two were much less traveled and needed only intermittent
patrol. One man was stationed at each of these two lesser roads,
patrolling eight hours a day, except Sundays. AR

The Boston Post Road required the attention of nine inspectors,
which were organized into three crews of three men each. FEach
crew was on duty eight hours a day, except Sundays, when the

T TR go—

T T aTaT -
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crews were cut down to two men each, while the hours were the -

same. This highway is the busiest thoroughfare in Connecticut.
As many as 22,000 motor vehicles pass over this road in a day,
traffic being in evidence at all hours, but the truck traffic mainly
going through from late afternoon until morning. During the
day passenger cars and moving vans were more numerous, and
these were inspected for farm produce, nursery and greenhouse

stock. The men did not attempt to stop all the vehicles. as a

serious traffic congestion would have resulted.

Practically all nursery and greenhouse stock was in Class 1.
This permitted certification without actual inspection and saved
‘considerable labor. However, when there was any doubt as to the
origin of the stock, it was thoroughly inspected as in a Class 3
territory, and likewise, all material passing through the area from
points west inside of the quarantine area.

One foreman was employed to aid the men when a new or diffi-
cult situation arose.

The following table shows the number of packages of fruit,
vegetables and cut flowers certified, and the number of beetles re-
moved from each class of produce at the inspection point:

Number of Number of
Article packages beetles removed

(ot LIS e U s T T 218 5
Beangoud i ihlalicl it bmiliebyiaiiieds 7irh:
Freasil Intal Tt R I 2 et SOl S 120
Tettuee " Al WL SR 245
Vegetables with tops......... clhep e 934
Miscellaneous vegetables. . .......... 2089 12
Museellaneous fruit. oyt el o, 2421 . .
Buiiches bananas. il il Uil gt 246 I
Boxes'cut flowers.. .00 L. 0l i) 49

st ol I L S e 7,003 18

The number of bales of hay, straw and sphagnum moss certified
for shipment from the regulated area of Stamford during the 1927
season, was as follows:

Hay Straw Moss Total
15 5 ] e

The number of certificates issued on shipments of fruit, vege-
tables, cut flowers, and hay and straw, was as follows :

STAMFORD
Issuedfor......... SAT B @ e SH Total
Fruit and Vegetables 1102 1102
Cut flowers. ....... 4 47 51
Hay, straw, and moss 8 8

¥ 12 1102 47 1161
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The \fo‘llowing table shows the number of vehicles bearing con-
traband articles intercepted at the Quarantine Line each month

for the season: :

Month Darien Noroton Heights Springdale Total
{Lsmtz 30 318 20 4 342
{utlg’ 30 581 128 29 738
?ltlggo y ‘ 549 103 28 : 680
i 352 46 - 398
?if) 15 32 T 7 _f

Rhatale 1832 297 61 2190

NURSERY AND ORNAMENTAL STOCK

There are thirty-six Class I greenhouses and nurseries in the
area ; others have given up their classification and some establish-
ments remain to be classified when they begin business in the
spring. These classified establishments have a total of 310,500
square feet under glass and 1,187 acres of nursery stock.

During the past year 52,287 plants have been certified for
shipments to points outside of the quarantined area and a total of
1,007 certificates have been issued for this purpose.
© Altogether 308,400 pounds of sand, soil, peat a}nd manure have
been shipped to points outside of the quarantine area ‘and 40
certificates were issued.

SUMMARY

The average number of men employed at each different branch
of the quarantine work, each month, during the year 1927, was
as follows: )

June July Aug. Sept. Oct. Nov. Decs

Beouting Ll S iVae RSl 30 30 12 o o] o
B el Produce i o bl e giivgy 13 15 15 10 2 0 o
Nursery and Greenhouse. ....... 3 3 I 1 2 2
N dministrative i b st i ag. 2 e 2 > 2 2 2

Total number of men......... 15 50 50 25 5 4 4

The total number of each kind of certificates used on shipments
of (A) nursery and ornamental stock, (B). sand, soil, peat, etc.,
(C) manure, (D) hay and straw, (E) fruit and vegetables, and
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cut flowers, in the State of Connecticut from January 1 to Decem-
ber 31, 1927, was as follows: o 1

g &

; M v

9 g9 = S 2 % = 5 E 3

E 32 59 o 5 SEE~  fEZ S s &

M i Ok Th  ZA308 AR ~D = &
LA 4 8 406 34 I 5 458
“BY 1102 : 1102
IKCI, “ x 5
ltDY’ I o 84 s 84
an 47 . 2].83 530
“F" blanks 34 ; 34
KKHYI
Totals..1102 51 8 1007 34 1 5 2208

The total number of articles certified and the number of beetles
removed, in the State of Connecticut, Jan. I to Dec. 31, 1927, was
as follows:

Total number of packages farm produce 7,044 Beetles removed 17
(23 < ‘ (3 (31

“ boxes cut flowers. .. ... 49 o

5 4 ‘“ bales hay and straw... 21 o s o
i it “  plants certified. ... ... 52,287 i 5 o
‘“  pounds of sand, soil, etc.,....... 280,400 & 5 o
4 ] ‘. manure.. . .. Sedndor ik 28,000 Vi 9 [6)
Tota el Jadin B e i e 377,801 Fota LA U 17

During the year of 1927 there were three violations prosecuted ;
three complaints filed before the proper officials and ten violations
on file, totaling sixteen in all.

REVISION OF STATE QUARANTINE

As the scouting by Federal men showed that the Japanese beetle
occurs in Bridgeport, Darien, and New Canaan, it was necessary
‘to revise the quarantine maps to include these areas. For the sake
of safety it seemed best to include also some adjacent territory.
Thus the Federal quarantine, effective November 1, 1927, included
the southernmost two rows of towns in Fairfield County, compris-
ing the coastal area two towns deep from ‘the Housatonic River
to the New York State line, and shown in Fig. 48.

After due notice a public hearing was held at the Station, No-

vember 12, 1927, and later a quarantine order was issued, revising
the State quarantine to conform to the Federal quarantine. This
revised State quarantine became effective December 1, 1927, and
is as follows: " Sl '
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’ STATE OF CONNECTICUT

AGRICULTURAL EXPERIMENT STATION
New Haven, CoNN.

QUARANTINE OrpErR No. 16
JAPANESE BEETLE QUARANTINE

The fact has been established by the Agricultural Experiment Station
that the Japanese beetle, Popillia japonica Newman, has recently been

" found in the towns of Bridgeport, Darien, and New Canaan, and in order

to prevent shipments of infested material to outside areas, it seems best
to extend the quarantine regulations to the towns of Bridgeport, Darien,
Easton, Fairfield, New Canaan, Norwalk, Shelton, Stratford, Trumbull,

—

~
i 1
el

CONNECTICUT

e ks

Fic. 48; Map of Connecticut showing area now under State and Federal
quarantine on account of the Japanese beetle.

Weston, Westport, and Wilton, 1n conformity with Federal Quarantine
action, effective November 1, 1927. i
Now therefore, I, Director of the Connecticut Agricultural Experiment
Station, pursuant to the provisions of Chapter 31, Public Acts of 1927, do
hereby proclaim the towns of Bridgeport, Darien, Easton, Fairfield, Green-
wich, New Canaan, Norwalk, Shelton, Stamford, Stratford, Trumbull,
Weston, Westport, and Wilton, all in Fairfield County, to be under State
quarantine, and that it shall be unlawful to move from these towns to
other points within the State (1) farm, garden, and orchard products of
all kinds; (2) grain and forage crops of all kinds; (3) nursery, ornamental,
and greenhouse stock, and all other plants; ar}d (4) sand,. 5011,.earth, peat,
compost, and manure, except under the conditions prescribed in the rules
and regulations announced in Quarantine Order No. 12 (Revision effective
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May 1, 1927) and published in Bulletin of Immediate Information: No. 58,
May 1, 1927. )

This order shall take effect December 1, 1927, shall supersede previous
orders concerning the Japanese beetle and shall be in force until further

notice.
. ‘W. L. SLaTE,
Director; Connecticut Agricultiral
“Experiment Station.
Approved :
Jorx H. TrRuMBULL,
Governor.

HRIRIEPORTNOF A SIATIE BEETLE CONTROL AND
| QUARANTINE WORK IN 1927
W. E. Brerron anp J. P. JoHNSON

During the winter of 1926-1927 a few experiments were started
to find an insecticide that would act in conjunction with carbon
disulphide for controlling the grub stage of the beetle. Others
were begun with the view of determining the amount of arsenic
and lead taken up by grass from soil which had been treated with
arsenate of lead; also the effect of highly acid soils and alkaline
soils upon the grub stage. :

The headquarters in Westville were closed during the winter
months, and the necessary work was directed from the Connecticut
‘Agricultural Experiment Station. Headquarters were reopened
about April 11, 1927.

GRUB SURVEY
There were five men employed in making the grub survey during
‘the spring, beginning the work April 25, 1927. The same pro-
.cedure was followed as was used during the season of 1926. This

consisted in digging areas 12 inches by 18 inches, approximately -

50 feet apart, in the front and rear yards of the homes; diggings
were also made in apparently infested areas. The holes were dug
to a depth of 9 to 21 inches, depending upon the soil temperature.
The soil was thoroughly examined and, if necessary, sifted to
determine the amount of infestation and the position of the grubs
relative to the surface of the ground.

During the spring ‘season there was a total of 552 diggings in
Westville and 61 diggings in West Haven. '

In the fall of 1927, diggings were made to determine the amount
of infestation throughout the area to compute the relative values
of the soil treatments for grubs which had been made during the
preceding spring and the season of 1926; also to determine the
increase, if any, of the infestation during the summer of 1927.
There was a total of 787 diggings made in Westville, 75 diggings
in West Haven, and 69 diggings in New Haven.
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During the entire season 17 properties were surveyed for pos-
sible grub infestations, as requested by property holders in West-
ville, East Haven, New Haven, West Haven, and Hamden, outside
of the quarantined area. :

Sorr. TREATMENTS
In planning soil treatment work for the spring, four tons of

- emulsion were purchased from the I. P. Thomas & Son Company,

of Philadelphia, Pa. Treatments were begun May 18, and the
work was completed June 22. Only two proportioning machines
were in operation, due to the fact that only certain areas were to
be treated, and a small force of men was employed. Fire hy-
drants supplied the water in all cases, giving a good pressure and
enabling a maximum amount of work to be done quickly. In all,
163,247 gallons of water were used; 141,726 gallons in Westville
and New Haven, and 21,521 gallons in West Haven. Rainy
weather interfered to some extent, making it impossible to treat

 the soil for several days at a time.

Altogether 79 properties were treated in Westville, 30 in West
Haven, and 2 in New Haven. Very little superficial burning of
the grass occurred during the treatments, and this did not warrant
any complaints, as the turf recovered in a few days.

SCcoUTING

Scouting was conducted on a much larger scale for adult beetles

in the summer of 1927 than during the preceding season. A total
of three crews of five men each, one floating scout, and a foreman
in general charge scouted around all premises, parks and certain
fields in the area consisting of the shore towns from the Housatonic
River to Indian Neck, Branford, including New Haven, and West
Haven, and the inland towns of Ansonia, Derby, Shelton, Water-
bury, North Haven, and Wallingford.
- The procedure followed in scouting was to assign certain crews
to certain localities, making them responsible for covering the areas
thoroughly. The system followed by all the crews consisted in
assigning two men to one street, operating on opposite sides and
working down two streets, while the foreman of the crew scouted
cross-streets and checked the men’s work. The general scout
foreman assigned the work to crew foremen and visited them
every day.

Scouting began July 1 and ended September 9. The scouts
were also looking for Japanese beetles in conjunction with the
Asiatic beetles, as the plant hosts and procedure were approxi-
mately the same. The wages of the scouts were paid from the
Federal Asiatic Beetle Appropriation.

Beetles were found at the following places outside the quaran-
tined area:
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Town . Locality Date No. Beetles

New Haven 272 Canner St. July 15, 18 2
116 Carmel St. A1), 1

116 Ellsworth Ave. L) I

316 Winthrop Ave. Al ST I

65 Carmel St. W st 2

7

West Haven: 142 Main St. icion 1
449 Second Ave. 423 I

8 Washington Ave. Silio8 1

3

The quarantine area was thoroughly scouted, and adults were
found to be numerous on certain properties and scarce on others.
The conditions under which the men worked were a repetition of
those of the preceding year. The beetles were shy in attack-
ing the flowers and foliage of plants and difficult to find. From
all the reports received from the scouts there was not any evidence
of commercial damage done to plants or lawns by the adults.

QUARANTINE CERTIFICATION
The quarantine work was carried on by two men who made in-

spections and certified plants and soil products when calls de-
manded them. The following plants and soil products were

certified :
Materials No. Packages
Biant packages L e SR Ll s e 2,827
Cut \fowers, buniched Y kbl SRR Rl SUe 17
Plants (flower and vegetable).................... 4,066
lrees andishrubs atl il Sio B o it bR s 121
Cubic yards of sand and gravel. ................. 4,460

807 lred e LUARGT R bR o de b R A e g 11,491

Altogether, 2,801 certificates were issued in certifying material
to be shipped out of the quarantined area.

SUMMARY
Westville New Haven West Haven Totals
Digoines t i i 1,339 69 L A T30 1,544
drestments Al 79 2 30 111
Gallons carbon disulphide 645 = 108 753
Gallons water. ......... 141,726 — 21,521 163,247
Number of beetles. . . ... 2,032 17 3 2,052
Acreage treated........ 10.809—|— — 1.36-|— 12.169—|-

There were 15 scouts, one general scout foreman, and one float-
ing scout employed during the scouting season.

Altogether, 20 towns were scouted during the summer season.

In all, 17 special surveys were made during the year 1927.
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- A total of 11,491 articles, consisting of plants and soil products,
was certified for shipment outside of the quarantine area, using
2,891 certificates. ‘

The results of the last two years” work are somewhat confusing,
and it is a difficult matter to give definite figures. However, the
condition of the turf in Westville indicates a grub infestation and
injury similar to that of the spring of 1926; that is, the existing .

. conditions are no worse at the present time than two years ago.
" The grub infestations are, however, more widespread and general.

An infestation found at 437 Savin Avenue, West Haven, on
May 17, 1926 was treated in the spring and fall of the same year.
In the past year diggings were made and summer scouting done.
Nothing was found, thus indicating an excellent control or exter-
mination of the beetle at that place. :

- On October 4, 1926, an infestation of some extent was found
on Washington Manor Avenue. This infestation was treated in

. the fall of 1926 and the spring of 1927. Summer scouting was

performed and diggings were made in the fall, yielding three
adults and three larvae. When the infestation was found it cov-
ered about 25 properties, and the extremely small number of grubs
found after treatments certainly indicated a very good control.

MOSQUITO CONTROL WORK IN CONNECTICUT
Season of 1927 :

R. C. Borsrorp _,
In practical control work the 30 or more species of mosquitoes

- found in Connecticut are placed in two groups: those breeding in
- fresh water, and those breeding in salt or brackish water. The
_ general methods.employed for the control of these two groups are
- the same, but the chief practical difference is in their habits of-
~flying and biting. The fresh water breeding mosquitoes fly short
- distances and bite only in the early morning or evening, whereas
 the salt water breeding mosquitoes bite at any time during the

twenty-four hours of the day, breed in greater numbers, and fly
long distances. The salt water breeding mosquitoes are, therefore,

. the greater nuisance, especially at our shore résorts, where they
 affect a large percentage of the State’s population. ‘

It is the policy of this Station, therefore, to direct its attention

to ditching the salt marshes and maintaining the work according
- to statute.

Surveys and estimates of the cost of treating both salt marsh
and fresh water swamp areas are made from time to time through-
out the year upon request, without charge. — L

Present State funds are inadequate to perform the work pre-
scribed by the General Statutes and demanded by our citizens.
The State appropriation is only $7,500 a year. From this amount
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must be paid the salary and traveling expenses of the deputy il
charge, labor to patrol and ¢lean dltches on more than 5,000 acres’
of Sa]t marsh, and major repairs on dikes, tide gates, and culverts.
In spite of every possible economy in the expendlture of the funds,
much important repair work must be abandoned.

A deﬁCIency appropriation of $3,000 was granted this year but
was restricted in its use to ma]0r repairs. It was received too late
to be expended before the legal time limit on the use of such funds
had expired, and a part was returned to the State treasury.

Due to the unusually wet season, a maximum amount of both
fresh water and salt water mosquito breeding occurred in untreated
areas. However, in Westport, Clinton, and Westbrook, where
ditching of the salt marshes has been under way, a striking reduc-
tion of mosquitoes was reported. Ditched areas which required
overhauling bred mosquitoes heavily throughout July and Augunst.

Funds for regular maintenance work were exhausted about Jan-

- vary first, and no patrol work was started until July first, when
the new appropriation became available. During April, May, and
June, a few men were retained by funds furnished for special work
by the State Park and Forest Commission, the towns of Stamford
and Fairfield, and Mr. W. A. Bryan of Branford.

The following table gives the status of the salt marsh areas of
Connecticut :

StaTUs OF CONNECTICUT SALT MARSH AREAS, 1927

Salt Salt Main- Total Labor, Cost C%:tbotg
Marsh Marsh tained Cost of Maintenance, Complete
Town Areas Ditched by State Ditching 1927 Ditching
Greenwich 200 ZootniNores iR LR E T ATt A e Ea e r D . |
Stamford 300 300 200 $3,245.80 $aEgiSRFE I
Darien 300 300 None 2EBO000UMEELIE Ty SRR ING UGS
Norwalk 600 600  None SO0 ORI SR I e
Westport 400 400 None e MO SRl e S il G U
Fairfield 1,200 1,200 1,200 ,400.00 3130087 R
Bridgeport i Sl i L B Uy IR $3,000.00
Stratford 1,315 S LR ek (i s e el ae | e 20,000.00
Milford 630 i SR BRI R i P el e " 9,500.00
West Haven 463 222 200 Ditched with
New Haven 208.257 3,500.00
New Haven 750 = 750 675 T2 OBOEGIR SR 750.00
Hamden | 2,042 ik T R LU L) AR O e 30,000.00
No. Haven | ¢
East Haven 482 150 50 { Ditched with = 6.40 6,500.00
New Haven 3
Branford 895 578 578 ? ........ 2,360.70% 4,800.00
Guilford 1,085 1,085 1,085 + 20,000.00 FLOA0: 34 L lgpsit A wud
Madison 1,005 1,005 1,005 sl I 340557 10 S ndiia).
Clinton 785 677 None 10:000:0Q: " (i DGR 0T 2,000.00
Westbrook 500 375 None LS 37000 T b O b s A 1,000.00

* City of Stamford, $339. <
**  Town of Fairfield, $2,955.45.

t Town of West Haven, $125.

i Indian Neck Association, $200.

11 State Park and Forest Commission, $2,800.
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StATUS OF CONNECTICUT SALT MARSH AREAS, 1927—Cont.

Labor,

Salt Salt Main- Total Labor, Cost Cost to

g Marsh Marsh tained Cost of Maintenance, Complete
'TOWﬂ Areas Ditched by State Ditching 1927 Ditching
- 0ld Saybrook 1,373 TOB IR INON e st 0l e e U 20,000.00
me AR S e A el Tl e RS 7,500.00
Bviie (¢ 71,393 . 0 i e S A Bt b L G 21,000:00
t Lyme i gl st L e S SRR R R 6,500.00
terford SO 1 M 0 MR St e e VN o e s 3,500.00
London S e o I e A N A e i 500.00
roton 304 50 50 1,000.00 15.00 4,000.00
onington 555 ... ol DS e SR e I e T G 8,500.00
18,005 7,992 5065  $78,435.55 $11,785.66 $152,550.00

It was the practice of this Station formerly to assign some local
‘man in each town for patrol and maintenance of the salt marshes
f the town. These areas are usually small and widely separated,
1d in the maintenance work considerable time is lost in traveling
om one point to another. Those men do not own autos, and
many cases trolleys are not available, and often a man is forced
{ to walk several miles from his home to the job and back, sometimes
consuming as much as one and a half to two hours twice a day in
this manner. There is also a certain element of danger to a man
in allowing him to work alone on some marshes.

 After a trial of two seasons, it was found more satisfactory and
. efficient to hire a working foreman with an auto and pay him mile-
age for the use of his auto to transport the men and tools from
lace to place, assigning to him a group of towns or salt marsh
areas. i

~ To maintain properly the state-accepted areas, three such units
will be necessary after this biennium.

~ Below is a preliminary schedule of the minimum budget for
mosquito control work for the next biennium, July 1, 1929 to July

£ 1931 ;

Unit No. 1
Stemfofd........ 300 acres Working foreman............... $1365
- Westport*. ...... 400 1 laborer 36 weeks at $24........ 864-
B iheld. ... 1,200
! 1,900
by Unir No. 2
"' West Haven. .. .. 463 (et AWorking foreman soml R adiRERzL 1L, $1365
- New Haven...... 750 3 laborers 36 weeks at $24....... 2592.
o<t Haven.:.... A8
Branford. . ..., 895
Eioton. ..., .- 0 AV
2 640 iy

ol

~ *To be added July 1, 1929
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Unit No. 3 : ‘ : :
Guilford .. .. .. .. 1,085 acres Working foreman !, 1L 0Ll oL $1365.
Madison. ... .... 1,005 2 laborers 36 weeks at $24....... 1728.
o Elintont. 0 i w8l
Westbrook*. .. ... 500 Total for three units........ $9279.
2375
*To be added July 1. 1929
SUMMARY
Iiabort R SR SRS T N S o e $9,279
Supervision, iete. v uh U WS s 3,000.
Contingent 4o .- 00 S oall e S T 227
Anpial el S0 L0 35 A e AN ) $12,500.
Bienwial petiodisiiaiiiteE Sl WEgeie $25,000.

Tue Work By TowNs

NEW HAVEN

New Haven, East Haven, Branford, and Guilford were patrolled
as one unit as in 1926. Very little ditch recutting was required
in New Haven this year, as the salt marsh areas were found in very
good condition. A new main ditch was dug at Fort Hale to facili-
tate drainage north of Fort Hale Road.

The New Haven Chamber of Commerce committees have been
active throughout the season on a well-developed program to elimi-
nate mosquito breeding in the salt marshes of towns surrounding
New Haven.

This Station made a preliminary survey of this situation, which
was published in the Report of this Station for 1926.

Substantial sums for treating these salt marsh breeding areas
have been appropriated by New Haven, East Haven, and Branford.
The towns of Hamden and North Haven have not as yet appropri-
ated funds for this, although md1v1duals in the ﬁve towns have
contributed generously.

WEST HAVEN

Dr. Charles D. Phelps assumed entire charge of anti-mosquito
work this season. The State-accepted salt marsh areas were kept
free from breeding under his supervision, but mosquitoes emerged
in great numbers from untreated fresh water areas.

EAST HAVEN

The salt marsh areas under State care were patrolled and ditches
cleaned where necessary to facilitate drainage. No mosquito
breeding was found on these areas.

Salt marsh mosquitoes which developed in untreated areas and
were so plentiful early in the summer disappeared in July and
August, and fresh water swamp mosquitoes took thelr place in
even greater numbers.
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BRANFORD

: Salt marshes east of the Branford River were well patrolled and
~ ditches repaired ‘where necessary.

A new concrete tide gate sill was installed at Hubbard’s Bridge
on the Branford River. Funds for this were made avallable
through a deficiency appropriation by the General Assembly. New
gates will be installed when the necessary funds are received.

GUILFORD

.~ The recutting of ditches in Guilford has progressed as rapidly
" s funds would allow. The salt marsh areas between West River
- and East River south of the railroad were completed this fall, but
must be patrolled thoroughly in order to eliminate the smaller
breeding places which may yet exist.

A serious leak under the tide gate sill at Great Harbor was
repaired this season at considerable expense. The property own-
ers east of the tide gate failed in their promise to repair the weak
dike there. As a result a storm broke through and destroyed a
large section of the dike and flooded the marsh.

The marsh at Shell Beach was improved by reditching and low-
ering a culvert.

MADISON

The State Park and Forest Commission reditched practically
~ all of the salt marsh areas at Hammonasset Park under the super-
vision of this Station. This work will eliminate the most prolific
breeding places in the town.

The remaining salt marsh areas were patrolled as usual and
the culverts and outlets at the beaches kept open. Some culverts
were damaged this winter by storms.

CLINTON

The Clinton problem remains unchanged. One hundred acres
of salt marsh are unditched, and the areas ditched cannot be ap-
proved by the State on account of faulty ditching. Some funds
are available to correct the faulty ditches, and this may be done
~ next season. A new outlet through Grove Beach may be necessary

. to lower the water level in the rear of Grove Beach and so make
it possible to properly maintain the work.

WESTBROOK

Funds appropriated for ditching salt marshes of this town were
exhausted before the work was completed. This was due to the
fact that the inland salt marsh areas which were left to the last
were in extremely soft condition and required double ditching.
. The work will be completed next spring on funds already appro-
priated by the town.
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GROTON

This small area was patrolled as usual. Spur ditches were
placed where necessary and main outlets were deepened.

FAIRFIELD

The town of Fairfield has always been Set up as an example of a
good mosquito control work and co-operation in furnishing funds
for the work. The salt marsh areas were patrolled as usual, the
town furnishing the labor. The draining of fresh water swamps
and stagnant pools progressed steadily with town and voluntary
labor. Supervision of both salt water and fresh water work was
furnished by the State. '

ik WESTPORT

Ditching of the salt marshes of the town of Westport was com-
pleted early in the season. The total footage of 10 x 24 ditches
cut with special tools was 163,529 feet. A great deal of day labor
was required to complete the ditching where rocks and ledges
interfered. The extra expense of this work ran the cost of the
work somewhat over our original estimate.

The work was approved on October I, 1927 and will be main-
tained under State supervision when funds are provided.

'STAMFORD

The Stamford areas were patrolled and kept in repair. The
city of Stamford paid some of the labor cost. New roadways and
hydraulic filling interfered somewhat with the work. The city
continued its treatment of fresh water swamps.

MISCELLANEOUS INSECTENOEES >

Severe Injury to Fruit by the Green Apple Aphid.—It has

been mentioned on page 198 of this Report that the green apple
aphid, Aphis pomi De Geer, was so very abundant in 1927 that
it attacked and injured the young fruit in a manner similar to the
rosy apple aphid, Anuraphis roseus Baker. Young apples injured
by the green apple aphid are shown on Plate XXVIII, b.

Brown Scale on Arborvitae—While inspecting nurseries in
Hartford, August 13, 1927, Mr. Zappe collected material of a
brown scale which was rather prominent on the twigs of arbor-
vitae. Some of this material was submitted to Mr. Harold Morri-
son of the U, S. Bureau of Entomology and identified as Lecanium
fletcheri CKkll. Some entomologists consider this species synony-
mous with the European fruit lecanium, Lecanium corni Bouché,
but until further study has settled this point, it is perhaps best to
allow the former name to stand. Probably this insect can be kept
under control by spraying with nicotine solution and soap.

I

B
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Abundance of the Mealy Plum Aphid.—The mealy plum
aphid, Hyalopterus arundinis Fabr., occurs on European plum,
Prunus domestica Linn., from which it migrates to reed grass,
Arundinaria sp. This aphid is usually clustered on the under side
of plum leaves, often covering the leaves, and .the wax secretiqn
gives a peculiar mealy appearance of bluish tint. In 1927 this

 insect was unusually common. It was received from New Haven

on June 17, and was abundant at the Station Farm at Mount
Carmel. Plate XXVI1II, a, shows some infested leaves where all the

‘3‘._ aphids had been killed by spraying with a pyrethrum-soap emulsion.

Watch for 17-year Locust in 1928.—In 1911, Brood No. 11,
of the 17-year locust or pericdical cicada, Tibicina septendecim
Linn., appeared in Connecticut, especially on the trap rock ridges
of New Haven and Middlesex Counties and the southern portion
of Hartford County.  When abundant the females cause consider-

“able injury to fruit trees by splintering the twigs in laying their

eggs. This brood No. 11 is due to appear again in Connecticut
in 1928. The insects may be expected to commence emerging
about the middle of May and continue for about a month. In
1911, they were the most abundant about the middle of June. The
Entomologist will welcome any information regarding the occur-
rence of this curious insect the coming season.

. Abundance of the Raspberry Sawfly.—The raspberry sawfly,
Monophadnoides rubi Harris, was present in considerable numbers
in raspberry plantations.  Specimens were received from West
Haven, June 16, and Dr. Friend visited a garden in° Hamden on
June 15 where the raspberry plants had been stripped of their
leaves by the small spiny larvae. An illustration of one of these
larvae is shown on Plate XXIX, a, and more complete infornation
may be found in the Report of this Station for 1918, page 329.
Early spraying, or dusting the foliage with lead arsenate or fresh
hellebore will be found effective in protecting the plants from de-

‘foliation. Lead arsenate should not be applied late in the season

when the fruit is nearly ready to harvest.

The Poplar and Willow Curculio.—On June 7, some bark of
the pussy willow was brought to the Station, containing several
grubs of the poplar and willow curculio, Cryptorhynchus lapathi
Linn. The owner had in his yard a small willow tree which had
been attacked and nearly killed by the grubs. Many willows of
this variety growing wild are killed in the same manner, and ap-
parently there is no practical method of saving them. A section of
the bark and some of the grubs are shown on Plate XXIX, ¢. These

~ grubs were almost grown, and there is only one generation each

year. The adult is a snout beetle which emerges in late July or
August. The eggs are soon laid and hatch, and the larvae pass
the winter in the galleries under the bark.
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The Blackberry Psyllid.—The blackberry psyllid, Trioza tri-

punctata Fitch, feeds upon the native blackberry and sometimes
attacks the cultivated varieties. The adults hibernate and appear
on the blackberry plants soon after growth starts in spring. Eggs
are laid in the soft pubescence of the unfolding leaves and young
canes. The nymphs are gregarious, feed on the under side of the
leaf, and are covered by curved wax filaments, as shown on Plate
XXXI, a. Both nymphs and adults suck the sap from the plant
and cause it to grow in a distorted manner; also shown on Plate
XXXI, b." Though little study has been given this insect, and
control measures have not been worked out, it is probable that
spraying with nicotine solution and soap will prove effective.

A New Mosquito Ditching Spade.—In the history of cutting
ditches for mosquito elimination several spades have been devised
and used. So far each has developed some disadvantage when
put to the practical test of cutting several hundred feet of ditches
in the salt marsh. The spade, shown on Plate XXXII, has re-
cently been devised by Mr. R. C. Botsford of this Station. It is
lighter than some of the others, has two wood handles joined at
the top by a crosspicece, and is convenient to use. It has a blade
30 inches long, with handles 52 inches long and a total length of
78 inches. The blade as shown extends 25 inches below the ful-
crum, but the fulcrum may be raised to cut a deeper ditch. This
spade cuts a ditch 10 inches wide and has a long slot in the center
of the blade for suction relief. Wings project forward for cutting
the sides of the ditches. This spade has been patented by Mr.
Botsford. j

The Greenhouse or Celery Leaf-Tyer.—The greenhouse leaf-
tyer, Phlyctaenia ferrugalis Hubn., also called the celery leaf-tyer,
was present in the Station greenhouses and caused considerable in-
jury to alfalfa and other plants being grown under experiment.
The larvae feed on the under side of the leaves, and the food plants
include nearly all of the common vegetables, many weeds, and a
large number of ornamental herbaceous plants growing both under
glass and out of doors. There are said to be four generations each
year in the open but under glass there may be seven. When dis-
turbed, the caterpillars wriggle back and forth. They are from
half to three-fourths of an inch long, translucent greenish yellow,
with a narrow dark green median stripe. A larva feeding upon
a geranium leaf is shown on Plate XXVII, a. Spraying with lead
arsenate is the remedy. Small potted plants may be dipped into the
poison liquid. It is necessary to coat the under side of the leaves
with poison because the caterpillars generally feed there. Such

plants as celery and lettuce must be protected in some other manner. _

Cottony Maple-Leaf Scale on Dogwood.—During the sum-
mer of 1926, cottony scales were rather abundant on the under
side of the leaves of two trees of flowering dogwood. Cornus
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o g o 5 . . New
 florida, growing on the premises of the Entomologist in

j ];-Iaven. Specimens were collected on October 8, 1926, and on
1 June 27, 1927, and submitted to Mr. Harold Morrison of the

Bureau of Entomology at Washington. It was impossible to iden-

: tify the species from the material collected in October, but from
" the lot collected in June Mr. Morrison expressed his opinion that

the insect is Pulvinaria acericole Walsh & Riley, though in case of

., critical revision of the genus, it may be necessary to give it an-
. other name. The mature females and their ovisacs are shown on

Plate XXX, a. This insect passes the winter in a partially mature

~ condition on the twigs. In May the females migrate to the leaves -
- and deposit their eggs in the large white masses of wax of the ovi-

sac. The young hatch in June and feed upon the leaves, but early
migrate to the twigs for the winter. The cottony maple scale,

Pulvinaria vitis Linn.. matures and deposits its eggs upon the
~ twigs and branches.
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a. View at Woodbridge infestation where 416 egg-masses were found and
= destroyed. >

b. Seymour infestation where 121 egg-masses were found and destroyed.

GIPSY MOTH WORK




PEATE XXTI. , = . PEATE X3CITL

. a. Japanese beetle quarantine sign on Post Road, Darien.
a. Trees stripped by gipsy moth caterpillars near Fall River, Mass. Photo =
July 12, 1927.

b. View of woodland near Fall River, Mass. partially defoliated by

caterpillars. Phot ly 18, 1927. :
P hoto July 18, 1027 i 3 b. Inspection booth, Japanese beetle quarantine, Darien.

GIPSY MOTH WORK : i JAPANESE BEETLE QUARANTINE



' - : PLATE XXV.

PLATE XXIV. . -

Truck stopped by inspectors, Post Road, Darien.

b. Covered truck opened for inspection, Post Road, Darien.

JAPANESE BEETLE QUARANTINE CANKERWORMS

lly defoliated by cankerworms, East Lyme.

a

i

a. Trees part

tage, East Lyme.

CEO T @Ot

b. Cankerworms crawling on sid
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PLATE XXVI.

a. Larva of greenhouse leaf-tyer feeding on geranium. Natural size.

a. Left, cocoon under bark; right, cocoon opened to show insect.
Twice enlarged.

b.  Adult of the greenhouse leaf-tyer
Twice natural size.

b. Left, adult moth, enlarged six times; right, egg, enlarged eighteen times.

ORIENTAL PEACH MOTH

c. View in peach orchard showing bait pail to catch Oriental peach moths.



PLATE XXVIIIL PLEATE X XIX,

a. Raspberry sawfly: larva and injury to leaf. Twice natural size.

a. Mealy plum aphid on European plum; killed by spray of Pyrethrum soap.
Natural size.

b. European hen flea. Enlarged c. Grubs of poplar and willow cur-
about 25 times. culio. Natural size.

i b. Apples injured by green apple aphid. )
RASPBERRY SAWFLY; EUROPEAN HEN FLEA; POPLAR

APHIDS AND WILLOW CURCULIO




PILATE: XXX : PLATE XXXI.

a. Nymphs on under side of leaves. Slightly reduced.

a. Cottony maple-leaf scale on leaves of flowering dogwood. Natural size.

b. Gall or distorted leaves and stem, caused by nymphs and adults.
Slightly enlarged.

b. Tunnels of carrot rust fly in parsnip. Slightly reduced.

COTTONY MAPLE-LEAF SCALE AND CARROT RUST FLY

BLACKBERRY PSYLLID




PLATE XXXIIL
PLATE XXXIII.

a. View of a small pool between ditches which dried up completely after the
ditches were cut. Clinton.

The Botsford Patent Ditching Spade, front and rear views. b. View in Clinton, showing former mosquito breeding area which, since

ditching, is wholly dry.

MOSQUITO ELIMINATION
MOSQUITO ELIMINATION




PLATE XXXIV. : e E E PLATE XXXV.

a. Health officer, Stamford, explaining to children how mosquitoes breed in
g receptacles around the dump. ‘ 4 a. Cleaning old ditch.

b. Salt marsh breeding pools, Quinnipiac Marsh, Hamden. g b. Cutting new ditch without special tools.

MOSQUITO ELIMINATION . L MOSQUITO ELIMINATION



PLATE XXXVI.

U

b. Removing the sod.

MOSQUITO ELIMINATION

BULLETIN 295 May, 1928

@onnectiont Anrienitural Experiment Statinm

- Nem Haven, Connerticnt

The Thirty-Second Report on
FOOD PRODUCTS

~and the Twentieth Report on
DRUG PRODUCTS

1927

Food and Drug Inspection

and Special Studies
By
E. M. BAILEY

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.



CONNECTICUT AGRICULTURAL EXPERIMENT STATION
OFFICERS AND STAFF

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

Charles R. Treat, Wice-Prestdent.. .. . o .ue.. .. B SRS @ tange
George A. Hopson, Secretary.. ... L O S P Mt. Carmel
Wm. L. Slate, Director and Treasurer......... Rl T e T New Haven
Toseph Witk Alsap o idonin s o Dol TR st L U SRRy oh
BlijahliRogers 0o i 0e e LG S it L Senthington
Edward C. Schneider ........oveueiauieuneeens. I «......Middletown
Francis | B Lineelnute io s caliil T L N S Chieshire
STAFF.

E. H. Jenkins, Pu.D., Director Emeritus.

Wwm. L. State, B.Sc., Director and Treasurer.

Miss L. M. BraAuTLECHT, Bookkeeper and Librarian.
Mrs. R. A. HUNTER, Secretary. 4

G. E. GrauaM, In charge of Buildings and Grounds.

Chemistry: E. M. Barrey, Pu.D., Chemist in Charge.
Analytical C. E. SHEPARD .

Laboratory. Owen L. Noran \
Hagrry J. Fisuer, A.B. rAssistant Chemists.

W. T. MaTtHIS

Davip C. WaLpex, B.S.

¥rank C. SuEeLpoN, Laboratory Assistant.
V. L. CaurcHILL, Sampling Agent.
Miss MaBeL BacoN, Secretary.

Biochemical T. B. OssorNg, PH.D., Chemist in Charge.
Laboratory. H. B. Vickery, Pa.D., Biochemist.
Miss HeLen C. Cannon, B.S., Dietitian.

G. P. Crinton, Sc.D., Botanist in Charge.

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

Miss Frorence A. McCorMick, PH.D., Pathologist.
Georce. ZUNDEL, M.S., Assistant in Botany.

A. D. McDonNELL, General Assistant.

Mgrs. W. W. KELSEY, Secretary.

Administration.

Botany.

Entomology.
Entomologist.

B. H. WaLpeN, B.AGR. 1

gﬁlﬁ'Pzéi;?&A%S'PH.D. ft Assistant Entomologists.

Rocer B. Frienp, PH.D. ]

oux T. AsaworrtH, Deputy in Charge of Gipsy Moth Work.

R. C. Borsrorp, Deputy in Charge of Mosquito Elimination.

J. P.- Jounson, B.S., Deputy in Charge of Asiatic and
Japanese Beetle Quarantine.

Miss Grace A. Foore, B.A., Secretary.

Warter O. Fiirey, Forester in Charge. %

H. W. Hicock, M.F., Assistant Forester.

J. E. Rirey, Jr., M.F., In Charge of Blister Rust Control.
H. J. Lurz, M.F., Assistant Forester.

Miss PauLIiNE A. MERCHANT, Secretary.

Doxarp F. Jones, S.D., Geneticist in Charge.
W. R. SincLETON, S.M., Assistant Geneticist.
H. R. Murray, B.S., Graduate Assistant.
Miss EveLyn Grey, Secretary.

M. F. Morean, M.S,, Investigator.
H. G. M. Jacosson, M.S., Assistant.

Tobacco Sub-station Paur J. AxpersoN, Pu.D., Pathologist in Charge.
at Windsor. N. T. Nevrson, Pu.D., Assistant Physiologist.
T. R. Swansack, B.S., Scientific Assistant.

Forestry.

Plant Breeding.

Soil Research.

W. E. Brirron, Pu.D., Entomologist in Charge; State

/ Contents and Summary
Sampled by B9
or o'k
Submitted to a0
o g
i) 5.2 2
Mater}al ~§ g E -ggh
: &5 335 g
1971 (=i pos et
& 2 08 2| 3 2E S
e e e S
FOODS
Carbonated Beverages, etc............. 310 1 152 | 153 15-
Cacao Products, sweetened milk chocolate| 310 9 o 0§ I
Cereal Products, etc.:
3% LA S T e L el i 2 1 3
Unleavened Bread.......... ST T 312 2 o 2
Special foods, ‘‘diabetic” foods.....| 312 14 o 14
gheese .............................. 314 0 12 TN
sl R R R S I 1 2 60 62
Fats gnd Oils: i i "
Rtter s alie ol fen G S RS pea Al L 1 I I i 2
Cottonseedioil i Sos St glg o ? ? (0]
OhverOQilntin, (ot sl Bl 316 1 17 18 3
Fruits and Fruit Products............. 316 I 1 2 il
WGe Crearn /sl ol LSl il S T ALy o | 301 301 2
Frozen Custard. .. ... S Dt T 317 o 3 3 3
Meat Products: :
Feankiurt sausage .00 Ui 2 ) 317 (o 9 9 ()
Meatloafic T S L L 317 I o I o
Milk and Milk Products:
NMerket IVl 1 il in iU el sl 318 128 | 230 | 358 53
@EregnisdtInaty il e 5 SRR . ) 318 3 I 4 o
Evaporated milk, etc.............. 318 2 o 2 o
Hunian sl (0L S e 318 1 0 1
ysters it n e sl S e 319 3 o 3 s
Bickles isweet ) £ 0 L/ Col iSRG, o 319 (] 11 11 [o)
Salad Bvessinge he el IR gl 319 o 1 1 o
Syrups: J
HoneysoR it ke i S e e 320 (o] 13 13 ()
Maple syrup. ..o i e L 322 I 6 7 (o)
gliea Sl SR U iy R R e L 322 14 o 14
flomato/Catsup ol e R 322 o 10 10 o
Winegarm: itk o T DoiiiBag 3 o 3 o
Totalifor: foods. Lol 189 | 842 | 1031 131

1 Includes 45 below standard only.
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DRUGS
AmmoniadVagerh . catie s il sk 325 o 3 2 1
Amyl Nitrite...... AU MECIST e R OEE 325 o I I o
Borag iU iie it Lt O g G 325 (o] 2 2 (o)
@arbon Tetrachloride. &L el o 325 o 4 4 o
Calcium Hydroxide, Solution of........ 326 o 7 - ()
Creamiofilartan. o res il el 326 0 4 4 o
Cresol, Compound Solution of .......... 326 o 5 5 el
Ethyl N1tr1te Shiritofec L eIl 327 o 27 2 15
Ferric Chlorlde Solutionob. el il 328 0 8 8 I
Ferrous Carbonate, NMassiofLiosains B 328 (o] 6 6 1
Eowler’s Solttion . 4 aeid b SLigesat G i 329 o 21 27 6
Glyeerlnd . 1ot e o ie ol o e 329 o 4 4 o
Iodine, Compound Solution of.......... 330 () 6 6 2
Iron and Ammonium Acetate, Solution of| 330 0 6 6 1
HydradiciAcid s Dilutesy il e gt 331 o 4 4 3
Lime, Chlorinated ................ SR 0 1 1 1
Mercurie:Salieylate. .l oo ol v e o 332 o 2 2 o
Merciiry, Massiof .. .2 il oo 332 0 3 3 1
Pepsin, Powdered. .. . ... ins 332 [o) 5 5 3
Beppermint; Spititiofi i on il o) 333 o 1 I o
Sulphuric Acid; Aromatic .t lie. Suobi 333 o 7 7 2
Tehryroidias BRI A0 BB Sl B Bt 233 o 3 3 o
Taotalifor drigs. . ohis s G0, o 130 130 27
MISCELLANEOUS
Cod Liver Ol diti s i s R e 334 20 o 20 o
“‘Denicotinized”” and other tobaccos. ... . 338 35 o 35 pl
Materials examined for poisons, etc.. 351 55 [o) 55
Water analyses (State Water Commis-
stone s U L Ll 354 17 o 17
Total for miscellaneous. ... ... .. oy RO 127
Tiatal for all i I e o 316/l 972y [ "1288 168
Babcock glasswaretete L ik S 354 | 3095 3095 74

;‘ The Thirty-Second Report on Food Prqducts and the

Twentieth Report on Drug Products

Food and Drug Inspection and Special Studies

by E. M. BAILEY

The work here summarized is that done for the year 1927 and

. largely for purposes of food and drug control as required by
. the Dairy and Food Commissioner in carrying out the provisions
~ of the State food and drug laws. As usual, a good deal of our
~ time is occupied with other inspection work some of which,

notably the inspection of cattle feeds, has materially increased the
analytical work required of the department in the last two years.

- Cooperation with the Tobacco Station at Windsor has involved
~ analyses. in considerable detail, of 40 or more samples of tobacco
~ and a study of the data obtained. A summary of this work is
- published elsewhere.’” Two special studies, one of cod liver oil
“and the other of “denicotinized” tobacco have been made and are

reported here. Cooperation has been continued with the State

. Water Commission, with the Association of Official Agricultural
. Chemists, and with the Council on Pharmacy and Chemistry of
. the American Medical Association. The chemist in charge has.
- continued to serve as consultant to this Council; as a member
" of the Executive Committee, and of the Committee on Recom-
- mendations of Referees, of the Association of Official Agricul-
- tural Chemists; and as a member of the Joint Committee on
. Definitions and Standards for Foods.

The increase in analytical work just noted has been in part

. compensated by the decrease in the number of official milk samples
~ submitted by the Dairy and Food Commissioner in the last two
. years. However, the total number of samples of foods and drugs
. examined, exclusive of official milk samples, compares favorably
. with previous years on a like basis.

Credit is due to Messrs. Shepard, Fisher, Nolan, Mathis and

~ Walden for the analytical work herein reported, and for that
. reported elsewhere ; and to Miss Bacon for assistance in preparing
- reports. The courtesy of the Biochemical Laboratory in giving

facilities for the feeding tests on cod liver oil, and of Miss Cannon
who collaborated in the work, is also gratefully acknowledged.

1 Conn. Exp. Sta., Tobacco Station Bull. 10, 1928.
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FOODS.

CARBONATED BEVERAGES, ETC.

One hundred and fifty-two samples of carbonated soft drinks
were examined for the Dairy and Food Commissioner.

None of the samples were found to contain saccha_rin and all
exceeded the 5 per cent minimum sugar content required by the
law. The average sugar content found was about 10 per cent.

The use.of artificial color is-legal provided the colors are such
as are permitted for use in foods, that they do not conceal damage
or inferiority, and that their presence is declared on the label. A
label declaration does not correct an illegal use of artificial color.

In general the products examined were correctly labeled as to
statements of artificial colors and flavors, but in 15 samples dec-
larations were absent or incomplete. Of these, 10 were samples
of lemon and lime and 2 were samples of ginger ale, all containing
undeclared coal tar colors. o

A sample of Hyland’s California Orange Drink, the concen-
trated and sweetened juice of oranges with lemon juice and cer-
tified color, made by the Canada Dry Ginger Ale, Inc, New
York, was examined. No evidence of benzoic acid or other
chemical preservatives was found and the sample appeared to be
a concentrated matural fruit juice sweetened and with added per-
mitted color. g

Coal tar colors not declared on the labels were found in prod-
ucts obtained from the following dealers or manufacturers:

TaBLE I. MISBRANDED BEVERAGEs.
No. Flavor Al Dealg' " i
inger ale Bridgeport. Bridgeport Bottling Works

gzggg 8i3§er ale H Bridgeport Bottling Works
36505 Lemon and lime ; Coco-Cola Bottling Works
36440 Lemon and lime -~ East Porichester. The Whistle Bottling Co.
35457 Strawberry soda  Greenwich. P. Schinto & Sons
36877 Orange soda. Hartford. ~ United Bottling Works
36427 Lemon and lime  New Britain. Boston Bottling Works
36426 Lemon and lime Eureka Bottling Works
36530 Lemon and lime  New Haven. Clancy Bottling Works
36535 Lemon and lime ' Star Bottling and Supply Co.
36531 Lemon and lime Yale and Eagle Bottling Works
36446 Strawberry soda  New London. Nutmeg Club Beverage Co.
36118 Lemon and lime  Norwich. Marathon Beverage Co.
36315 Lemon and lime  So. Manchester. Glenwood Bottling Works
36322 Lemon and lime  Willimantic Hosmer Mt. Spring

Bottling Works.

Cacao Probucrts.

A sample of sweetened milk chocolate which was made accord-
ing to a known formula and upon which a considerable amount
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~of collaborative work has been done' was examined for total
" milk protein, total fat and total milk fat, and for comparison
. a number of market samples of milk chocolate were examined
~ for the same ingredients. Total milk protein was determined by
* the method of Lepper and Waterman,” total fat by the tentative
" method,” and milk fat by the method of Greenleaf." Values for
~ these items as determined by previous collaborative tests and as
~ determined by the methods above cited, are summarized as
follows:

Milk Total Xylene Milk Milk

{ Protein Fat No. Fat Solids
’ 7 % % % % %
. Previously determined. avg.......... ZIERUIAG T6T L S aa i T l0F

- Results by above methods........... 2.80 3.45 4.55 12.2%

1 Basis of 4.64% lactose as determined.

. Milk solids as previously calculated were taken to be the sum
of the milk protein (casein x 1.25), the milk fat (estimated from
eichert-Meisl value), and lactose with an added correction of 5
per cent of the sum of these for milk ash. On the basis of the
ew results the solids are taken as the sum of milk protein (de-
termined directly), milk fat (estimated from the xylene number),
‘and lactose with the same correction (5 per cent), for milk ash.

- As the eight market samples of milk chocolate were not exam-

- ined for inspection purposes but only for a study of methods

. brand names are not given, but the following summary may be
made.

Milk Total Xylene Milk Milk
Protein Fat No. Fat Solids
‘0 % % % %

BIacimum. .. o0l il 3.83 41.99 5.36 5.67 15.28
TR E b AR R SO L 1.17 28.95 2.35 2.85 8.60
B Verace oo ne T Ly 2.86 34.61 4.10 4.61 11.78

Lactose was not determined in these market samples and milk
- solids were estimated by a formula derived from those given by
. Baier and Neumann® and by which milk solids is taken as the
- sum of the milk fat and 2.51 times the milk protein. This method
- of calculation applied to the experimental sample referred to above
. gave 10.6 per cent for milk solids instead of 12.2 per cent. It is
~ probable therefore that the milk solids as calculated for these
. market samples are somewhat too low. The sample showing the
. minimum of milk solids had a high milk fat content indicating
~ that the product was made with cream.

1 Jour. A. O. A. C., 9, p. 470, 1926. (Sample 8 D. M.)
2 Jour. A. O. A. C., 8, p. 706, 1926

3 Jour. A. O. A. C., 9, p. 468, 1926

4 Jour. A. O. A. C.. 10, p. 396, 1927 2

5 Zeitr. Nahrs. und Genussmtl.,, 18, 1909
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CEREAL PRrRODUCTS, ETC: '

BREAD.

"Threc samples of bread were examined. Two were whole
wheat products and one, No. 7485, was Thomas’ Gluten Bread
the latter submitted by Dr. Herman O. Mosenthal of New York.
No. 8105 was Linn’s Vitamin Whole Wheat bread, manufactured
by the Storck Baking Co., Parkersburg, W. Va. No. 35459
was whole wheat bread sold locally and submitted by the Dairy
and Food Commissioner.

Analyses:

No. 7485 8105 ; 35459

: % Th %

Moistures: .- ss islo dns 40.92 35.77 34.80
A Sh L al 2.02 2.58 P
Prateinto: Wi 11.61 10.23 9.40
i R L 0.70 1.29 | g
Carbohydrate........ 4348 45.95 L
Bat o e silie . s 127 . 4.18 1

1:Starch 32.27%, soluble carbohydrate 6.41%.

Thomas’ Gluten Bread, so-called, does not greatly differ in
composition from average wheat bread. Linn’s Vitamine Whole
Wheat bread bore an analysis on the wrapper which was mis-
leading in that it was computed on the air-dry basis whereas
the bread contains about 36 per cent of water. ;

UNLEAVENED BREAD.

~ Two samples of unleavened bread were submitted by the
Dietetic Department of the New Haven Hospital. No. 6751
was Matzos manufactured by Myer London, New York. No.
6752 was Matzos manufactured by the D. Manischewitz Co.,

Cincinnati, Ohio.

,/,'

Analyses:

No. : 6751 i 6752

: % %
e e AU S S 8.02 : 8.13
Ashu.. . .. S R I, Bl R 2.13 1.58
Brotéin it i duhseteentyn s la i 12.13) 10.69
Eiber | o0 el Sl b el 0.17 0.12
@arbohydrate 000 et G G 76.95 78.92
so7 T A R G L B i TR LRI 0.60 0.56

S0-CALLED “DiaBeTic”’ AND SprcIAL Foops.

Products of this class which have been examined in the paS;E
year are listed and their analyses given in Table II.

ANALYSES OF SPECIAL FOODS

TaBLE II. ANALYSES og”So-CALLED DiaBETIC AND SPECIAL Foops
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rgely or partly due to agar agar.
About 9/10 is starch and soluble carbohydrate.

Starch 1.37, balance la

In part mineral oil.
Over 3/4 is starch.

6
7
8
9

Starch none or trace.

Starch present.
Starch trace.
Starch none

Factor 5.7

3
2
3
4
1
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The Curdolac products were examined for the Council on
Pharmacy and Chemistry of the American Medical Association.
The Charrasse products, examined for a patient, are not adapted
to the diet of anyone with impaired carbohydrate tolerance. Wal-
lace toast is said to be offered as a weight reducing food but its
usefulness for such purpose is not appatent from the analysis.
The label on the package of Original Meat explains that it is a
vegetable product made from nuts and grain. The Swedish
cocoa and chocolate are no more adapted to the diabetic diet than
are ordinary cocca and chocolate. :

CHEESE.

American cheese, also known as Cheddar cheese and American
Cheddar cheese, is cheese made by the Cheddar process, from
heated and pressed curd obtained by the action of rennet on whole
milk. It should not contain more than 39 per cent of water, and,
in the water-free substance, not less than 50 per cent of milk fat.

Cream cheese is the unripened cheese made by the Neufchatel
process from whole milk enriched with cream. It contains, in
the water-free substance, not less than 65 per cent of milk fat.

Under the laws of some states it is permissible to call cheese
made from whole milk “full cream cheese”. This is confusing
since cream cheese is a separate and distinct product.

Twelve samples of American cheese were examined for the
Dairy and Food Commissioner. Three of these were sold as
cream, or full cream, cheese but they were evidently cheese of the
Cheddar type, and the fat content, on the dry basis, corresponded
to the requirements for Cheddar cheese. ‘

The moisture in the samples examined ranged from 31 to 37.4
per cent and the fat content, on the dry basis, ranged from 48.6
to 52.2 per cent. The average moisture was 33.4 per cent and
the average percentage of fat in the dry substance was 50.7 per
cent.

Eces.

Under the State law eggs held for more than 15 days in any
place where the temperature is reduced by .means of artificial
refrigeration are cold storage eggs and must be designated as such
when sold or offered for sale. Eggs preserved by any other
artificial process must be labeled “preserved eggs”.

When the price of locally gathered eggs is high and the best
grades of cold storage eggs are available there is commercial
advantage in offering the storage product as and for fresh eggs.
Later as prices for the two types of products become more nearly
equalized the abuses cease because there is little if any commercial
gain to be made.
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" It has been estimated that only about 10 per cent of the eggs
roduced are placed in cold storage. Withdrawals begin during

7». July and by the end of the year three-fourths or more of the total
~ holdings may have been removed. The balance is used up by

the 1st of March. The greatest abuses in the marketing of eggs
occurs during the fall and early winter months.
It is evident that laboratory examinations alone cannot de-

. termine whether or not eggs are offered or sold in violation of

the statute relating to cold storage eggs, but the evidence pro-
cured by such examinations, supplemented with inspection
evidence, will generally lead to reasonably definite conclusions.

. Laboratory tests aim chiefly to determine whether or not eggs

are fresh judged by the usually accepted characteristics of fresh

eggs as determined by candling, the condition of the eggs as

broken out of the shell and the ammonia content. If not classified
as fresh the evidence may give further suggestion as to probable
“history which will be of service in supplementing inspection evi-
dence. Large air spaces accompanied by low ammonia content
indicate eggs held at low temperatures or at cold storage tem-
peratures. Large air spaces with high ammonia content indicate
eggs held under less favorable conditions, such as eggs held too
long by the retailer or held by the producer in anticipation of
higher prices.

In judging market eggs the characteristics of fresh eggs as
defined by various workers' and our own observations made upon
eggs held under known conditions® have been used as a guide.

Of 62 samples examined, 60 of which were submitted by the
Dairy and Food Commissioner, all were edible, with one excep-
tion, but 46 were not sold under proper descriptions.

Fars axnp Oics.
BUTTER

: Thirteen samples of butter were examined for moisture and
at.

The Federal law required not less than 8o per cent of milk fat
but has no specification for moisture. By regulation in this State
butter must contain not less than 8o per cent of fat and not more
than 15.99 per cent of water.
 Of the samples examined 12 were above the standard for fat,
ranging from 82.7 to 86.7 per cent, and substantially within the
limit for moisture, the range being 10.4 to 16.2 per cent. One
sample, 36521, sold by Kingsley and Smith of Hartford and

*U. S. Dept. Agr., Bull. 565, p. 13 (1018) ; Penn. Dept. Agr., Bureau of
Foods, Bull. 17, p. 44 (1919).
* Conn. Exp. Station, Bull. 255, 1923.



316 CONNECTICUT EXPERIMENT STATION ~  BULLETIN 205

said to be Elgin Creamery butter, was 0.4 per cent low in fat and
about 0.5 per cent high in moisture. One sample also, 35654,
sold by J. S. Brown of South Manchester was 4/10 of an ounce
short in weight. e 3 .

" One ' unofficial ' sample was analyzed and found to meet the
reguirements for both moisture and fat.” = i

COTTONSEED OIL.

“‘l,‘O‘ln,e‘;s’ample of cottonseed oil was examined and passed.

LS OLIIVE (0T

. Seventeen samples were examined for the Dairy and Food
Commissioner and one unofficial sample was tested. Fifteen
samples were passed as genuine and three were found to be
adulterated. Cottonseed oil was present in all of the adulterated
samples and they responded also to the test for sesame oil. These
samples were all of the same brand, Dag-ni-nos, bottled by J. R.
Dagnino Co., Boston. Two of the samples were purchased of
the New England Grocery of Middletown and the third was sold
by the Heimler Co. of Hartford.

: Fruirs anp Fruir Probucts.
! Fresh grape fruit, 6577, submitted by Dr. E. P. Joslin, said
to be a rare variety and not obtainable in the market, was analyzed
as follows: L S ;
Weight as received 443.4 grams. Waste, rind, core and seeds,
114 grams. Edible portion 329.4 grams (74.3%).
Analysis of edible portion:

NNVEATOT: i e s it oo S Ll i L 89.7%
Ashie i ettt o el b it i, B el 0.5
Protein MralEsiate bat ssiSml e i e e 0.8
Bibers il bl LR R e e (R Tel e A 0.4
Carbohydrate: il
' Sugar (total as invert)........ LR 7.6
Undeterminedis i nblil Bolso S 1.0

Fat (ether extract) it ncdl Lt s f s ot s oul, trace

- This analysis agrees with that of canned grape fruit (Poms),
which we have made; and, so far'as sugar content is concerned,
it is in accord with published analyses of our ordinary grape fruit.
A sample of currant jelly, 35650, submitted by the Dairy and
Food Commissioner, was not found to be adulterated. P
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Ice CREAM, ETC.

“Three hundred and one samples of ice cream were analyzed for
the Dairy and Food Commissioner. Of these only two samples,
both made by Foot Farms, Bridgeport, were below the legal
standard of 8 per cent for plain ice cream and 6 per cent for fruit
and nut ice cream. ,

The distribution of samples on the basis of fat content is as
follows:

Per cent ) No. of ; Per cent

of fat samples : of total
8.0to 9.9 34 11.3
10.0to 11.9 . 78 25.9
12.0 and above 187 A 62T
7.9 and below 2 0.7

b Of nearly 600 samples examined in the last two years only. §

samples have been found containing less than the legal percentage
of milk fat. Nearly 2/3 of the total number have contained over
12 per cent. .
_ Frozen custard is subject to the same sanitary regulation as is
ice cream, and likewise may be sold when containing less than
the standard amount of fat provided the true percentage is declared
at the time and place of sale. Three samples, all taken at Savin
Rock, West Haven, were illegal in that they contained less than
the declared percentage of fat. Declarations of 5 and 6 per cent
were made but the products contained only about 4 per cent.

' MEeAaT Probucrs,

Nine samples of frankfurt sausage were examined and six were
found to contain cereal or other starchy material which was not
delclared by label or by signs displayed at the time and place of
sale.

The illegal products were found at the following places:

Dealer . Manufacturer

New Haven: Persky and Kavanaugh F. J. McNamara, Bridgeport
New England Market F. J. McNamara, Bridgeport
Rehable Meat Market Chas. Hertler, New Haven

Kline and Gmahle, Stamford

Stamford:  B. Sermet
L T. McNamara, Bridgeport

New _York Market

Waterbury:  A. M. Calo Albarll\rnyacking Co., Albany,

- A sample of beef loaf, 6094, was analyzed and found to con-
tain about 10 per cent of starch. Cereal or starchy material is
recognized as a proper ingredient of beef loaf and no declaration
of the added starchy matter is necessary.



318 CONNECTICUT EXPERIMENT STATION BULLETIN 295

MiLk.

Three hundred and fifty-eight samples of milk have been »

analyzed. One hundred and twenty-seven were official samples

taken by the Dairy and Food Commissioner and the remainder

were unofficial samples (103), taken by the same agency and

samples (128), examined for producers or others interested.
The distribution of official samples is as follows:

) No. of samples Per cent
Not found adulterated. ....... Bl S 74 58.3
Adulterated by watering. .. .~ .. ... ... 8 6.3
Below standard: j .
in solids and solids-not-fat. ............. 22 73
in solids, fat and solids-not-fat........ 23 18.1
ilatals:noosalsiecatilcls b 127 100.0

The sources from which adulterated samples were obtained
are given in Table III.

Three samples of bottled cream were examined. Two con-
tained 42 and 53 per cent of fat respectively, The third was
examined for preservatives only but none were detected.

EvaroraTeEp MILK, ETC. :
A sample of Nestle’s cream in sealed tin containers, and one
of Borden’s Evaporated milk were analyzed as follows:
Solids Ash Protein Fat Sugar

No. % % % % %
8119 Nestle'siCreamlii. b yeniiih . 32.38 0.56 2.39 26.04 3.39
8118 Borden’s Evaporated Milk....... 2652 I/E. 61 1668857 820001011

, Human MiLk. 7
' One sample, 6346, was submitted by the City Board of Health
of New Haven. It contained 3.2 per cent of fat, 1.1 per cent
of protein, 0.2 per cent of ash and 7.2 per cent of sugar.

TaBLE III. ADULTERATED MILK.
Containing added water.

No. Dealer Solids Hats

Guilford

37614 C. O. Bartlett 10.49 3.2

37627 C. O. Bartlett ; 10.57 3.0
Mt. Carmel ¢

37957 S. Kaufman 11.30 3.6
New Milford

37322 Thomas Lillis 6.82 201
Southbury

35607 Dominick Kamaski 5.15 1.6

35969 Dominick Kamaski 8.16 2.4
Stepney : i

35795 Frank Musbek I1.41 3.9

- Wallingford

37960 Chas. Bernasky ! ‘9.75 3.0
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OYSTERS.

A sample of oysters, 7653, shipped out of the State by a local
ealer, and returned as unfit for food, were examined. Also
a sample, 7654, of the same lot as proposed for shipment was
submitted by the dealer. No. 6343 was a sample from the same
dealer examined earlier in the year. Analyses are as follows:

_ 7653 7654 6343
New weight sample............. 124.8 gms. TG 7 mioms sl AL
SWeight of liquor. .. .. .ol ol rg.7 it iR LA B [
Weight of drained oyster meats... 105.1 ‘¢ E50:01 M ST PR
Loss on boiling meats........... 58.99 % 45.00 % 49.90%
Solids in oyster meats........... 18.21 21.96 21.50
Ash in oyster meats............. 123 1.74 1.59
Salt in oyster meats. ........... 0.03 0.16 0.40
PAshiin liquors <o L sl s 0.92 | 55 To b B o R
Saltiniliquor.i o s bl date 0.I9 0:667 LR coit

The oysters had been treated with saline solution according to
approved methods. Analysis of 7654 oyster before shipment
was substantially the same as that of oysters from the same source
examined earlier, The solids, ash and salt in the rejected oysters
are considerably less, and the loss in boiling considerably more
than in the oysters as prepared at the plant and indicate more
water in the oysters as returned than in those before shipment.
No evidence of unwholesomeness could be detected as judged by
the odor and general appearance. Bacteriological examinations
were made elsewhere (State Department of Health).

Prckres.

Eleven samples of sweet pickles were examined for saccharin
but none were found to contain it. The samples were submitted
by the Dairy and Food Commissioner.

SALAD DRESSING.

One sample of Mayonnaise dressing, 36845, was analyzed.
It was made by Otto Seidner Inc., Westerly, R. I.
Analysis :

As analyzed Water-free basis
% o
Migisture: =i Sl s BRI 27.07 e
Tl S S s L T.7% 2.34
s Protein S v LS T e 2.75 3.7
Carbohydrate and fiber,
by difference’, [ iin s v 2.84 3.89
Bt SR SR L ST IR S 65.63 90.00

On the moisture-free basis the above analysis is substantially
the same as that of a previous sample of the same brand examined
in this laboratory.'

1 Conn. Exp. Station Bull. 255, p. 206-7, 1923.
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r L O
There is no accepted standard for mayonnaise dressing, but ;%%Eég% R SRS 35 o & gﬁgo gbg"&"%‘”
a definition and standard is under consideration by the Committee = - : e RN SEE a8 : = shiEl GRS
on Definitions and Standards. ' i, ey : e
e U g L e T At 5] N 555 BE B oo BD 5bbD
The numerical limits as given in the definition and standard for 58° gow 28 8 ¥ HE Beéd
honey” are not over 25 per cent of water, not over 0.25 per cent L]
of ash and not over 8 per cent of sugar (sucrose). ; i S g R e
Thirteen official samples of strained honey were examined and 4 sotTmmE e e
the results are given in Table IV." One sample was examined for - T e R e
a purchaser. il SRR ‘ ,
No evidence of adulteration was found. The water content
was not excessive in any sample. The ash varied from 0.06 to g i Wl - g - S S o
0.27 per cent and the sucrose ranged from 0.11 to 8.06 per cent, 5 ® 686 ~a cl iR
The invert sugar content was within the usual limits ranging &
from about 72,5 to 78.0 per cent. For the detection of added :
invert sugar recourse is had to the fact that commercial processes DLl
for the manufacture of invert sugar result in the formation of q,g%oog NaQ s O Q o
furfural which may be detected by suitable tests. The resorcin 5 P aen SaEe Tl e N
and the aniline chloride tests gave no indication of commercial Z é‘jﬁ'é &g
invert sugar in any of the samples examined. The procedure = asRi P
proposed by Auerbach and Bodlander’ may be of value for the S =
purpose of detecting added invert sugar and the possibilities of @ B aneiag S e s
this method are being investigated by the referee on honey.* E B8, Riigggliig'a’ '8 181 To'g " dalgig
Extensive analyses of authentic samples of honey from various 3 < B
sources have shown that the differences between invert polariza- z £
tions of honey at 20° C. and 87° C. are fairly constant, ranging ! mon BB oo 9 gw & ign
between the rather narrow limits of 23 and 30 in a large propor- = g SNl el R e IR e R -
tion of cases. Differences substantially less than 23 are indica- @ iy
tions of added glucose. Several methods of estimating glucose é
from polarization values have been proposed. One of these is ! & il
Browne’s formula® which is generally used in control work. The L o BN B¥F 2 & BB 8 :ox
Beckman test is a qualitative test of some value but negative re- g BlERa e g8 e e s
sults do not necessarily mean absence of commercial glucose =
because some of such glucose gives no iodine reaction. i PR EPARET L
In the samples which we have examined the differences between syl R S e s L T "%
invert polarizations at 20° C. and at 87° C, were all between 23.2 5 o iRl 8 5 Dl
and 26.4 with one exception where the difference was 20.5 but in 2 e udns HEing i i
which case, 31752, one of the polarization values is questionable. 5 3 Sol 5 ymz 2 aé"g‘ ; §>8 g
The Beckman tests were negative in all cases but the reservation 5 gl O 52 ‘o2 gE 8§45l g
noted above must be made. Estimation of glucose by means of E =858 b e258 I gEG
Browne’s formula indicates no considerable additions of com- g é%%gﬁé g7z S :% ggg ;EEE -
mercial glucose. On the whole there is no acceptable evidence of £ Sep OB SEn A8 8 ‘RS =
adulteration in any of the samples. = %E %‘Eg EEE’ 8 3088 g%ég gl &
—_— ks ! = eS80 a7 wn e~ T L~ I = I~
e e g Al E%C’; 582 5%—2‘5 8%@<§§ e
$ H. A. Schuette., A. O. A. C. referee on honey. 5! o, ‘20 BR .QL:H><M 5I_93 o
¢ U.S. Dept. Agr, Bur. Chem. Bull. 110, S GE)B el Ll L
® A. O. A. C. Methods of Analysis, p. 201. =5, .S Caie) IR - e 5] .
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MarLE SyYrRUP.

Seven samples of maple syrup were examined, These were -

sold as pure products and no evidence of added sugar syrup or
other adulteration was found. Six of these samples were sub-
mitted by the Dairy and Food Commissioner.

TEA. -

Fourteen samples of tea were examined for Mr. Geo. F.
Mitchell, U. S. Supervising Tea Examiner, in connection with
his study of the effects of different methods of packing upon
the quality of tea. i

Tomato Carsur (KercHUP).

Ten samples of tomato catsup were submitted by the Dairy and
Food Commissioner. So far as these products are representative
of the present day article the results show a marked contrast
to those found in an inspection made in 1910. At that time
benzoate of soda was commonly used and artificial coloring matter
often added. In the samples recently examined benzoate of soda
was not found and no artificial colors were detected.

Analyses are given in Table VI.

The composition now as compared with that found in earlier
examinations may be seen from the following summary.

1927 1910
% %
Total Solids (as purchased basis)................. 20.2 to 36.0 7.3 to 32.5
Salt (as purchased basis). ............. il SRR 1.9 to 13.6 | lo7ito 5.2
Salt-free ash (as purchased basis)................. 0.7 to 1.1 1'0.6 to'1.8
Salt-free ash (water and salt-free basis)............ 2.2t0 4.9 3.2t020.8
Insoluble solids (as purchased basis). ............. 1.2/t 1.6/ T2t 6.1
Insoluble solids (water and salt-free basis) .. ....... 3.6to 8.1 7.0to 450
Protein (as purchasedibasis) .ol il e is i o 1.7.to 204 106800\ 3.1
Protein (water and salt-free basis) .. .............. 4.6 to 12.5 5.4 to 24.6
Eiber (asipurchased ibasis)iil L it B 0.4to 06 o0.3t0 0.8
Fiber (water and salt-free basis).................. 1.2to 2.8 1.4to10.9

It appears that in the products recently examined the total
solids exceed 20 per cent in the material as sold whereas in the
earlier inspection many samples contained less than 20 per cent
the minimum being less than 10 per cent. Salt-free ash in the
dry, salt-free material is 5 per cent or less whereas this was about
the minimum found in earlier samples, the maximum being over
20 per cent, The percentages of protein and fiber are also dis-
tinctly lower in the recently examined products.

No standards have been adopted for tomato catsup but on the

basis of our earlier analyses it appeared that reasonable limits -

1 Conn. Food and Drug Report, 1910, p. 521, et seq.
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- of composition for a standard catsup might be, in the water and
~ salt-free material, not more than 15 per cent of insoluble solids,
. not more than 7 per cent of ash, not over 4 per cent of fiber and
~ not more than 12 per cent of protein. All of the samples in the

recent inspection come well within these limits.
For the determination of insoluble solids the official method
directs to wash 20 grams of material by repeated centrifugaliza-

~ tion and transfer the insoluble residue to a previously dried filter,

dry at '100: C. for 2 hours, cool, and weigh. We have found it
more convenient to determine the soluble solids and obtain the
insoluble solids by difference.” This avoids the transfer of in-
soluble material and the use of dried and weighed filters. The

. collected centrifugal washings are made up to a convenient volume

and solids determined in aliquot portions. The aliquots are

- evaporated on a steam bath followed by short drying (30 mts.),

at 100° C. to reduce the caramelization of sugar. The results
as a rule are a little higher by the indirect method but the differ-
ences are not significant for a determination of this kind.

The comparative figures are as follows:

TABLE V. INsoLUBLE SoLips IN CATsup.

Insoluble solids Difference by
No. Total solids indirect
direct method | indirect method method
% %o % %o
34429 35.99 1.17 1.27 + o.10
34435 29.83 1.38 1.38 =+ 0.00
34436 31.03 1.50 1.48 —0.02
34437 33.58 L.15 1.43 +-0.28
34438 - 32.34 1.45 1.90 —+ 045
34449 29.79 L.55 1.57 +o0.02
36250 35.46 147 TSR -+ 0.24
36258 25.10 I.51 1.75 + 0.24
36259 24.50 1.30 1.38 -+ 0.08
36262 . 20.24 1.48 1.38 —0.10

The differences do not much exceed 0.25 per cent with one
exception, The average variation is 40.13 per cent.

VINEGAR.

Three samples of vinegar, all submitted by producers, were
examined for solids and acidity.

1 Suggested by C. E. Shepard.
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TaBLE VI ANaALYSES OF ToMaTO CATSUP.
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DRUGS:.

AmmoNIA WATER.

Ammonia water should contain not less than 9.5 nor more than
10.5 per cent of ammonia (NHs), and the stronger solutlon should_
contain not less than 27 nor more than 29 per cent.’

Three samples were examined, one of which was very deﬁc1ent

TaBLE VII. ANALYSES OF AMMONIA WATER.

Per cent
No. - Dealer ok ammonia (NH;)
36131 Hartford: South Green Pharmacy 9.0
36327 Meriden: Broderick and Curtin 0.3
36302 Waterbury: Waterbury Drug Co. (26%) 26.9

AmyL NITRITE.

One sample of amyl nitrite was examined. This substance
should contain not less than 8o per cent of amyl nitrite’ and. 89
per cent was found in the sample examined. The sample was

labeled “for mhalatmn only” and the manufacturer was Eli Lilly
& Co.

Borax.

Two samples were examined. One was 20 Mule Team Borax
and the other was Powdered Borax made by the United Drug
Co., Boston. Both of these products were high in actual borax
due to loss of some water of crystallization. On the basis of
5 molecules of water the samples in the order named, showed
approximately 98 and 100 per cent of sodium tetraborate.

CARBON TETRACHLORIDE.

Four samples of this product were examined, none of which
claimed U. S. P. grade, but were marked “technical” or “not for
medicinal use”. . The samples, therefcre, are not judged on the
basis of U. S. P. specifications. They contained from o.1 per
cent to 0.37 per cent of carbon disulphide, from 0.6 mgms. to
18 mgms. per 100 cc. of non-volatile matter at 100° C., and no
chloride, free chlorine, aldehyde or material carbonizable by sul-

phuric acid except in one sample which contained a trace of car-
bonizable material,

,

A USPXD,SS 56.
2LUUESY P, X ip, 9,
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CREAM OF TARTAR.

Four samples of cream of tartar (acid potassium tartrate),
were examined but only one of these was sold as a U. S. P. article.
This was a product of the United Drug Co., Boston, and con-
tained 99.1 per cent of acid potassium tartrate which is very close
to the standard required (99.5). The other samples ranged from
08.2 to 98.8 per cent pure. .

CoMPOUND SOLUTION OF CRESOL.

This solution should contain cresol in the amount of 46 to 52
per cent by volume. The five samples examined contained 46
to 51 per cent and were satisfactory. The further stipulation that
9o per cent of the dry cresols should distill beween 195° C. and
205° C. was not met. It has been pointed out by Griffin’ however,
that the U. S. P. method of assay does not give distillation results
which meet the requirements of the standard, for the reason
that potassium carbonate is not a suitable drying agent for the
liberated cresols. Dehydrated copper sulphate is satisfactory for
the purpose according to this investigator.

SorurioN oF CaLciuMm HYDROXIDE.
(Lime Water)

Lime water should contain not less than 0.14 gram in 100 cc
.of solution at 25° C. Prepared at lower temperatures more cal-
cium is held in solution, e. g. at 15° C. 100 cc will contain about
0.17 gram of calcium hydroxide. At temperatures above 25° C.
the amount of calcium in solution diminishes.

Seven samples were examined and all substantially met the
standard for this product.

Analyses are given in Table VIIL.

TasLe VIII. ANALYSES OF LIME WATER.
Calcium hydroxide

No. Dealer Mfr. gm/100 cc
36418 Derby: Geo. H. Hardy Own make 0.17
36260 Middletown: Liggett’s Drug Store Own make 0.13
36265 New London: Nichols and Harris Own make o0.14
36518 Unionville: Paul F. Flynn Own make 0.13
36254 Waterbury:  Apothecaries Hall Own make o0.14
36261 West Hartford: Allen B. Judd Co. Own make 0.15

36270 Whitneyville: Country Club Pharmacy Own make o0.15

1, Jour. Am. Pharm. Asso., 15, 3, 196 (1926).
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SpiriT o¥ ErHYL NITRITE.
(Sweet Spirit of Nitre).

This preparation is an alcoholic solution of ethyl nitrite con-

taining not less than 3.5 nor more than 4.5 per cent of ethyl nitrite,

(GHNO:).
Quite as much care should be exercised in preserving this article

" as in the preparation of it. The finished product should be kept

in well-stoppered, amber-colored bottles, in a cool, dark place.
1f properly kept it will retain its strength for a considerable length
of time. The solution is said to have been kept for several years
without appreciable loss of strength. A sample prepared in this
laboratory and kept for 3 months in a tightly stoppered bottle,
protected from light but at room temperature, lost 8 per cent of
the total ethyl nitrite. If the solution had been kept at a lower
temperature the deterioration no doubt would have been much
less. :

In 1911 of thirty-four samples examined, thirty were found
considerably below standard. In 1923 forty-eight samples were
analyzed and thirteen found to be low in ethyl nitrite. During
the past year twenty-seven samples were tested and more than
one-half (15), of the number were considerably below the mini-
mum of 3.5 per cent. The improvement noted in 1923 is not
maintained in the latest inspection.

Analyses are given in Table IX.

TaBLE IX. ANALYSES OF SPIRIT OF ETHYL NITRITE
Ethyl nitrite,

No. Dealer per cent
36343 Ansonia: E. W. Smith & Co. 3.8
36349 Branford: Branford Pharmacy 4.1
36400 The Spaulding Co. 1.8
37028 The Spaulding Co. 2.3
36402 William’s Drug Store 2.3
37030 William’s Drug Store 48
36804 Chester: H. A. King 3.6
36808 Granby: Loomis Bros. 3.9
36333 Naugatuck: Leary’s Drug Store 2.7
37019 Leary’s Drug Store 1.7
36339 Geo. Smith & Son 37
36409 Shelton: E. J. Barden 3
37022 E. J. Barden 2.9
36411 Mahoney's Corner Drug Store 30
36338 Seymour: Geo. Smith & Son 2.9
37021 Geo. Smith & Son 3.9
36405 Thompsonville: Thompsonville Drug Co. 2.4
37032 Thompsonville Drug Co. 32
36268 Torrington: Claxton’s Pharmacy G 1.7
37035 Claxton’s Pharmacy 1.8
36330 © Wallingford: W. P. Lynch 3.3
36255 Waterbury: Apothecaries Hall Co. 1.2
37018 Apothecaries Hall Co. ik
36269 Whitneyville: Country Club Pharmacy 3.8
36346 Winsted : Bannon’s Drug Store 3.1
The Case Drug Store 2.2

6
37?);1 The Case Drug Store

@
S
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SoLuTioN oF FERRIC CHLORIDE.

Solution of Ferric Chloride should contain not less than 10 per |

cent nor more than 11 per cent of iron (Fe). ‘A considerable
‘excess of iron was found in two samples but one of these,
36337, by a declaration of specific grav1ty showed that it dlffered
from the U. S. P. standard,

Eight samples were examined and the results are given in

Table X.

TABLE X. ANALYSES OF SOLUTION OF FERRIC CHLORIDE.

Per cent of

No. ! * Dealer iron (Fe)
36113 Baltic: Baltic Pharmacy 10.66
36413 Derby: Blume’s Pharmacy 10.46
36412 C. F. Hotchkiss 12.28
36146 Faarfield: Clampett’s Pharmacy 10.76
36132 ~ Hartford: J. M. Rosenthall 10.97
36337 Naugatuck: ~ Cross Drug Store 12.35
36300 Waterbury: Turgeon’s Drug Store 1 B

- 36144 Westport: The Bridge Pharmacy 10.75

Mass or FERROUS CARBONATE.

Mass of ferrous carbonate (Vallet’s Mass), should contain
not less than 35 per cent of ferrous carbonate, FeCO.' Saccha-
rated ferrous carbonate’ is a somewhat similar preparation con-
taining not less than 15 per cent of ferrous carbonate. Blaud’s
Mass is not a U. S, P. preparation but there is an article known by
that name and is said to be the powder from which Blaud’s pills
are made, A sample, 7784, sold as “Blaud’s Mass” was found
to contain about 25 per cent of ferrous carbonate.

Six samples were collected by the Dairy and Food Commis-

sioner. There was evidently some misunderstanding on the part
of druggists as to what article was desired although mass of
ferrous carbonate was asked for. Three of the articles obtained
were correctly labelled and met the standard for the article called
for. Two others were labelled “Blaud’s Mass” in each case and
may have been the article as labelled but they were not the article
demanded. One preparation was labelled ferrous carbonate. It
was too low in iron for the article called for, too high for sac-
charated ferrous carbonate,

The analyses are given in Table XI.

P80 P. X, D234
2Uesy PuX, p.i152
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- TABLE XI. ANALYsEs OF MaAss OF FERROUS CARBONATE.
Per cent of

e Vi et W e S FeCOs |
No. ) : . Dealer . Manufacturer AN
36342  Ansonia: Bristol Drug Co. - Malinckrodt 43.75

36133 Hariford: . ]. Robens Powers, Weightman,
(Blaud’s Mass) Rosengarten 11.91
36314  Puinam: Geo. E. Dresser Claflin & Co. 36.54
36141 So. Norwalk: Irving Drug Co.
(Blaudis Vass)ns s B ek gl 19.43
36331  Wallingford: Modern Drug Co. 0 .
: (Ferrous Carbonate)  “.......coei . - 30.90
36328 Moran’s Drug Store ' | 1 “avin oi s o 41.36

FowLER'S SOLUTION.

This is a solution of sodium arsenite and should contain not
less than 0.975 per cent nor more than 1.025 per cent of arsenic
trioxide (As:0:s).

Twenty-one samples were examined. Six were c0n51derably
out51de the limits as specified in the standard.

The analyses are given in Table XII.

TaBLE XII. ANALYSES OF FOWLER’S SOLUTION.

Per cent of
arsenic trioxide

No. - Dealer : ; Manufacturer = (As203).
36401  Branford: The Spaulding Co. ..ot 1.025
36407 Derby: - East Side Pharmacy I 1.047
36415 The Purdy Drug Co. Squibb’s :0.973
36348  East Haven:  Metcalf’s Drug Store ks IR 0.966
34434  Hartford: G. Fox and Co. Plioda e by . 1.006
34445 New Haven:  Liggett’s Drug Store Liggett’s 0.948
34439  Norwich: James C. Mara Lehn & Fink . 0.950
36312  Putnam: G. N. Lemaitre - .: Eastern Drug Co. - 0.932
36313 : Providence St. Pharmacy Brewer & Co ©0.999
36410  Shelton: SheltonPharmacy womt i, | Syt £ 0.952
36253  Waterbury: Apothecaries Hall Co. - Apoth Hall Co 0.948
36304 Breas Pharmacy C. W. Whittlesey  0.951
36306 W. J. Dunphy . Lilly’s 0.979
36305 Ebbs Drug Co. Own make 0.696
36307 The Lake Drug Co. A e 0.851
36149 . McCarthy Pharmacy Apoth. Hall Co..  0.703
36148 © W. H. Pickett Drug Co. Apoth. Hall Co. 0.716
36320 Willimantic: - - Wilson’s Drug Store  * ............ 10.905
36404 .. Windsor Locks: Bridge Pharmacy United Drug Co.  0.860
36403 ) R. J. Keefe Pharmacy  Gibson & Howell ~ 0.983
36345  Winsted: City Pharmacy L ] 0.830

GLYCERIN

Among other spec1ﬁcat1ons given in the Pharmacopoela for
glycerin the specific gravity should not be below 1.249 at 25° C.
and the fatty acids and esters in 50 cc should be equlvalent to
not less than 4 cc of half-normal hydrochloric acid:'

1 U.S. P. X, p. 180
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The four samples examined were not labelled as U. S, P. gréde

but all were reasonably pure. The specific gravities ranged from -

1.249 to 1.258 and the fatty acid equivalents ranged from 3.3 to
4.3 cc of half-normal hydrochloric acid.

CoMPOUND SOLUTION OF IODINE.

This preparation is not the same as the tincture of iodine. The
compound solution of iodine, (Lugol’s Solution), should con-
tain not less than 4.8 grams nor more than 5.2 grams of iodine
and not less than 9.8 grams nor more than 10,2 grams of potas-
sium iodide in 100 cc of the solution.” The tincture contains
more iodine and less potassium iodide than the compound solution.

Six samples were examined. No. 36414 was tincture of
iodine and so labelled (although compound solution was called
for), but it contained too little iodine for either the tincture or the
solution and the potassium iodide was not correct for either prep-
aration. No, 36335 was low in iodine but a second sample
from the same source was substantially correct.

The analyses are given in Table XIII.

TaBLE XIII. AnavLyseEs oF CoMPOUND SOLUTION OF [ODINE.

Iodine Potass.
. gms/100cc iodide,
No. Dealer gms/100 cc
36341 Awnsonia: McQuade Drug Store 4.9 I0.E:
36414 Derby: Purdy Drug Co.
(labeled Tr. Iodine Co.) 3:3 6.7
36127 Hartford: Thomas A. Lynch 4.4 10.1
36335 Naugatuck: A. R. Adams 2.8 10.4
37020 A. R. Adams 270 9.7
36142 So. Norwalk: Stillson-Powell Corp. 4.4 10.0

SoLuTION OF IRON AND AMMONIUM ACETATE.

This preparation should contain not less than 0,6 gram nor
more than 0.8 gram of ammonia (NHs), and not less than 0.16
gram nor more than 0.20 gram of iron (Fe), in 100 cc.

Six samples were examined. One of these, 36128, was not
the article called for but was a different preparation viz., Liquor
of Ammonium Acetate, and was so labelled. It was about 2/3
strength for the U. S, P. article of that name. The other samples
were satisfactory or were passed as substantially conforming to
the requirements.

The analyses are given in Table XIV.

VLS. BLUX,pe 21,

DRUGS 331

TABLE XIV. ANALYSES OF SOLUTION OF I[RON AND AMMONIUM ACETATE, ETC.

Ammonia,
S 3 . Iron, Fe., (NHs),
No. Dealer gm/100 cc  gm/100 cc
36340 Ansonia: Stever’s North End Pharmacy o.17 0.65
36147 Fairfield: Randall's Pharmacy 0.22 0.61
36128 Hartford: Thomas A. Lynch
(Lig. Ammonia Acetate) none 4.30
36325 Meriden: Pink’s Pharmacy 0.22 0.86
36406 Thompsonville: Steel’'s Corner Drug Store 0.19 0.80
36301 Waterbury: Litsky's Pharmacy 0.20 0.79

Hypriopic Acip, DILUTE.

Four samples were submitted by the Dairy and Food Commis-
sioner. One of these, 36434, was the article called for and was
of standard strength, i.e. not less than 9.5 per cent nor more than
10.5 per cent of hydriodic acid.’ In the cases of 36104 and
36136 there may have been a misunderstanding as to the article
demanded because the samples delivered were marked hydro-
chloric acid (or muriatic acid) ; but one was too strong for dilute
hydrochloric acid and the other was about 4 of the standard
strength prescribed for that article. In the other case, 36324,
the sample was labelled “hydriodic acid, dilute” but the prepara-

_tion was hydrochloric acid. We should hope that a physician’s

prescription calling for hydriodic acid would be more successful
in obtaining that article than was the oral request of the inspector.

The dealers from whom samples were purchased are as follows:

36104 Hartford: S. S. Nelson.

36136 M. M. Taylor

36324 Meriden: H. F. Pigeon

36434 New Britain: The Packard Drug Co.

CHLORINATED LIME.

The U. S. P. standard for this product is 30 per cent of avail-
able chlorine, but the one sample examined, 36101, Babbitt’s,
sold by the Gladding Drug Co., Hartford, was labelled not less
than 24 per cent available chiorine. The sample was evidently
old stock, at least it contained but 1.5 per cent of available chlorine
and was practically worthless as a disinfectant. Chlorinated
lime should be packed in air-tight containers and stored in a cool,
dry place. There appears to be no commercial package which
will preserve this product very successfully. '

Inspections made in the past have shown many deficiencies in
this product. We have found that packages kept in the labora-
tory lose from 1 to 3 per cent of chlorine in the period of about
two months.”

LIS PuX, poi18d
2 Conn. Exp. Sta. Bull. 236, p. 292, 1921.
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MERCURIC SALICYLATE.

‘This preparation should contain not less than 54 per cent nor
more than 59.5 per cent of mercury (Hg).!

'Two samples were examined, both of which were a little in
excess of the maximum limit of mercury: Each contained 60.4
per cent. No. 36130 was sold by the Metropolitan Drug Co.
of Hartford and No. 36513 was sold by the Central Drug Co. of

Bristol.

Mass oF MERCURY.

Mass of mercury, also known as Blue Mass or Blue Pill, should
contain not less than 32 per cent nor more than 34 per cent of
mercury (Hg).

. Three samples were analyzed. One of these, 36321, con-
tained substantially the amount of mercury required of the
U. S. P. Blue Mass but it was not the official preparation. It was
probably powdered Blue Mass.* .

Analyses are given in Table XV.

TABLE XV. ANALYSES OF MASS OF MERCURY.
Mercury (Hg),

No. ! 'Dealer per cent
36137  Hartford: Harry Wynn 34.7
36329 Wallingford: F. W. Marx - 32.7

36321  Willimantic: Bay State Drug Co. 35.3

PeprsiN, PoOwWDERED.

Pepsin is a substance containing a protein-digesting enzyme
and is generally obtained from the fresh stomach of the hog. One
part of powdered pepsin should digest 3,000 times its own weight
of freshly coagulated and disintegrated egg albumen.*

In testing for proteolytic activity of pepsin we have found it
more convenient to use edestin as the protein substrate instead of
egg albumen, interpreting the results in terms of U. S. P, units on
the basis of 1:20,000 by the edestin method = 1:30,000 by the
U. S. P. method® - ,

Only five samples were examined. All were purchased in
bulk. ~Three of the five were below standard in peptic activity.
Assays are given in Table XVI.

235,
ispensatory, 20th Ed., p. 688.
.S P, X, p 280,
Conn. Exp. Station Report 1911, p. 185.

o e o
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TABLE XVI. AssAays oF POWDERED PEPSIN.

iR, 4 7 3 i Peptic activity,
No Dealer Wess tf

No. ] ; 1 . S. P. basis).
36102  Hartford: The Gladding Drug Co. I : 1500
36103 S. S. Nelson I : 6000
36303  Waterbury: Waterbury Drug Co. I : 2000
36438  Watertown: Post Office Drug Store I : 1500
36439 D. G. Sullivan I : 3000

SPIRIT OF PEPPERMINT.

(Essence of Peppermint)
~ Essence of peppermint should contain approximately 10 per
cent of peppermint oil." The one sample, 36895, submitted con-

tained 12.2 per cent of oil. It was purchased of H. A. King,
Chester.

SULPHURIC AcCID, AROMATIC.

Aromatic sulphuric contains free sulphuric acid and ethyl sul-
phuric acid equivalent to not less than 19 per cent nor more than
21 per cent of total sulphuric acid, H.SO..

Seven samples were examined, two of which were considerably

‘below standard.

Analyses are given in Table X VII.

TABLE XVII. ANALYSES OF AROMATIC SULPHURIC ACID.
Sulphuric acid,

No. Dealer ‘%04
36417 « Derby: Central Pharmacy 16.3
36416 Hyde’s Pharmacy 18.2
36105  Hartford: Griswold Drug Co. 15.6
36408  Shelton: E. J. Borden 19.3
36140  So. Norwalk: Clifford Pharmacy 19.2
36145  Westport: Westport Drug Co. 20.0
36318  Willimantic: Wilson's Windham Pharmacy 19.5

TayYROID,

Thyroid is the clean, dried and powdered thyroid gland obtained
from domesticated animals which are used for food by man. It
should contain not less than 0.17 per cent nor more than 0.23 per
cent of iodine in thyroid combination and be free from inorganic
iodine.” i

Three samples were examined. They were purchased in bulk
and the manufacturers were given as Park, Davis & Co., Armour
and Eli Lilly Co. The products contained 0.39, 0.19 and 0.20

1 U.S. P. X, p.355.
2 U.S. P X, p. 384.
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per cent of iodine respectively. One was double strength and
the original package may have been so marked. No statement
to that effect was given by the retailer however.

COD LIVER OIL
E. M. BAILEY, HELEN C. CANNQN AND H. J. FISHER.

Twenty samples of cod liver oil were examined with reference
to a number of chemical constants,” They were for the most part
Norwegian oils for medicinal use. The Gorton and New Bruns-
wick products were oils for stock feeding, the first named being an
American oil. The Napco product was also of American origin.
The Isdahl oil was sampled from a shipment of bulk oil, stock of
the C. W. Whittlesey Co., New Haven. The New Brunswick
sample was from stock of the Frank S. Platt Co., New Haven.
The sample of Gorton oil was supplied by courtesy of the Gorton
Cod Liver Oil Co. of Gloucester, Mass.

The constants of the oils are given in Table XVIII.

Todine numbers and saponification values are within the range
usually observed for cod liver oil. Unsaponifiable matter is well
within the limit prescribed by the Pharmocopoeia (not over 1.5
per cent). The double saponification method was used for this
determination.” The relatively high acidity noted in sample 5460
is largely, or in part, due to free carbon dioxide with which the
oil is saturated.

COLOR TESTS FOR VITAMIN A.

Color reactions observed when the unsaponifiable fraction of
cod liver oil is treated with various chemical reagents and the
apparent correlation between such reactions and the vitamin
potency of the oil, as noted by Drummond’ and his co-workers,
have suggested the possibility of approximately evaluating the
vitamin potency of cod liver oils by a relatively simple and rapid
test. Wokes and Willimott® as a result of their study conclude
that color values as determined by their application of the anti-
mony trichloride test afford a reliable index to the vitamin A con-
tent of cod liver oil. Notwithstanding these and other studies
which indicate the close association or relationship between this
vitamin and the chromogenic substances in the oil, there is not
enough acceptable evidence at this time to justify the evaluation
of cod liver oils with respect to vitamin A on the basis of color
reactions.

! Official and Tentative Methods of Analysis, A. O. A. C. p. 295.
2 Lancet, 198, 862. 1920. ¢

Biochem. Jour., 19, 753. 1925.

Analyst, 47, 314. 1922.
8 Analyst, 52, 515. 1927.
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TABLE XVIII. AnaLvses oF Cop Liver OiL.
& ‘ Free Fatty
Brand Name of Oil Iodine No. Sgggni{]ig?- Uns:tx))l%mﬁ- ’ c;\lgdsas
Oleic acid) .
% %

iTsdahlliGeiE ot bl (B £ 0T 167.0 182.4 0.53 0.64
Tadahl & @ oM Rl T 161.9 182.8 0.48 . 0.75
Tedahll&e Go s it ol L 1757 182.5 0.44 0.66
EsdaB L& Gt ot e (Wl e 167.9 184.3 0.43 0.79
I Sdahll /Gy Ll L 171.6 182.8 0.41 0.72
EedahliciGo iy o s sl e Ve 184.0 0.42 0.65
McKesson & Robbins........... 164.3 183.5 0.31 0.79
Scott’s Blue Seal (Scott & Bowne) 165.5 183.7 0.42 0.66
Harris (The Harris Laboratories). 165.4 183.6 0.61 0.59
Mead’s (Mead, Johnson & Co.) . . 168.7 183.4 0.62 0.54
Lofoten (Park-Davis & Co.). . ... 160.7 184.6 0.45 0.72
Squibb’s (E. R. Squibb & Sons) . . 159.7 182.4 0.64 1.55
Patch’s flavored. (E. L. Patch).. . 161.3 182.8 0.93 0.85
Peter Muellers. (.. L 0800 174.2 181.8 0.53 0.51
Lofoten (Eli Lilly & Co.).. ...... 164.6 182.4 0.19 0.71
Nason’s (Tailby-Nason Co.) . . ... 156.7 175.7 0.33 0.67
Stone’s (Eastern Drug Co.) ...... 168.1 . 182.8 0.27 0.75
New Brunswick Laboratories. . . . 171.9 182.0 0.12 0.59
Gorton’s (Gorton’s Cod Liver Oil

(@o Aot Gl Vb 3 156.7 183.1 0.18 0.81
Nopco (National Oil Products Co.) 158.8 181.0 0.95 0.79

1 Free Co present.

To determine the correlation, if any, between color reactions,
and vitamin A potency as determined in terms of U. S. P. units,
a number of these oils were examined,

Color values were first determined by an adaptation of the
method as outlined by Carr and Price:’

Antimony trichloride was washed with chloroform and dr.ied over sul-
phuric acid in vacuo. Thirty grams of this washed and dried salt were

dissolved so far as possible in 100 cc of chloroform, and after settling
the clear solution was used for the tests. Ten grams of oil to be tested
were dissolved in, and diluted to 50 cc with, chloroform. For the test 0.2 cc
of the oil solution was taken in a test tube, 2 cc of antimony trichloride
solution added, the mixture shaken, and the blue color which developed
compared at once with the standard before the onset of the transition
colors (red and brown), took place. A series of color standards repre-
senting arbitrary values of from 1 to 20 was prepared as follows:

One-tenth of a gram of crystal violet and 0.1 gram of methylene blue
were each made up to 100 cc with alcohol. One cubic centimetgr of the
crystal violet solution plus 4 cc of the methylene blue solution were
diluted to 250 cc with alcohol. Portions of this solution were taken in
amounts of from 0.1 cc to 2.0 cc in intervals of 0.1 cc in a series of
test tubes and the volumes in each made up to 2 cc. This series there-
fore represents an arbitrary color scale of from 1 to 20.

1 Biochem. Jour. 20, 497. 1926.
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All of the samples were tested by this procedure and all found

to come within the limits of our scale with three exceptions, values

i for which were estimated by means of suitable dilutions of the
-original oil solutions. A summary of the color values obtained is

as follows: .
Color value of 5 or less 6 samples
Color value of over 5 and not over ro 9 samples
Color value of 10 and not over 15 1 sample
Color value of 15 and not over 20 I sample
Color value of 20 and over : 3 samples

It was found that color values could be checked very closely
on repeated tests. It is interesting to observe that the sample of
Gaduol, a so-called extract of cod liver oil, which our feeding
tests’ showed to be of very low vitamin A potency, gave a negative
test with antimony trichloride. | .

COLOR TEST FOR VITAMIN D.

Shear’s test’ for vitamin D was tried on a number of samples.
< By this procedure it was found that cottonseed oil may give a
«color not readily distinguishable from that produced by cod liver
oil, and the green shade mentioned by the author as characteristic
of cod liver oil was not observed. Rosenheim and Webster® have
found that the Shear test is given by substances which are in-
active with respect to vitamin D, and also by certain organic
peroxides.

FEEDING TESTS FOR VITAMIN A.

Since it was impracticable to conduct feeding trials with all of
the twenty samples upon which chemical tests had been made, a
limited number were chosen ‘on the basis of their behavior when
tested by the antimony trichloride reagent. It was not expected
that relatively small differences in color values would be reflected
in feeding tests to any measurable extent; but it was thought that
the extremes of color values, and possibly some of the intermedi-
ate values, might show conspicuous differences in this respect.
Accordingly oils were selected which had been evaluated on the
color scale at approximately 5, 10, 15, 20, 30 and 70, Although
only seven samples were tested some.fifty or more separate feed-
ing trials were made extending over a period of several months.

1 Conn. Exp. Sta., Bull. 276, 283. 1926.

2 Proc. Soc. Exp. Biol: and Med., XXIII, 546.
8 Biochem. Jour. XX, 544,

‘COD LIVEROIL: = ' 387

The trials were conducted according to the procedure outlined
in the Pharmacopoeia® for the assay of cod liver oil for vitamin A
and the results are expressed in terms of U. S. P. units. The
results are summarized in the following tabulation which gives
also the corresponding color values of the oils tested.

Color value Vitamin A

of oil value
(approximate) (U. S. P. units)

5 250

5 500

10 250

15 250

20 " 500

30 500

70 1000

In general, the higher color values are associated with the
higher vitamin A potencies. The highest feeding value obtained
was with the sample which alse showed the highest color value.
However, two samples, each with color-values of about 5 but hav-
ing vitamin A values of 250 and 500 respectively, destroy the
otherwise reasonably consistent correlation hetween these two
series of tests. It is of interest to note that the highest values for
both color intensity and vitamin content were obtained in a sample
of American oil intended only for stock feeding purposes.

It has been pointed out in criticism of the U. S. P. assay for
cod liver oil that no provision is made for the possible influence
of a lack of vitamin D in the basal ration, and that, consequently,
the values of vitamin A may not be satisfactorily accurate expres-
sions of potency for this vitamin. The present standard for vita-
min A potency wiz., 50 units, is regarded by many investigators
as too low. From the results obtained by the present method of
assay this criticism appears to be justified. However, the stand-
ard should not be fixed so high as to lay undue emphasis upon
vitamin content. This would tend to result in competition for
high vitamin oils with increase in cost and to exclude average oils
of acceptable potency. The basal test ration as now recommended
would be improved by the addition of vitamin A-free fat or oil.
In our experience the present ration is not eaten well by experi-
mental animals, especially when they are in a weakened condition.

The limited series of trials recorded here do not justify general
conclusions of a definite character. They lend some support to
the already suggested correlation between color reactions and
vitamin A potency, but it is premature to conclude that color tests,
thus far devised, may be relied upon as indices of relative con-
centrations of vitamin A, in cod liver oil.”

1 U.S. P, X, p. 469. :
2 Since this work was completed the report of the Accessory Food Factors Committee

to the League of Nations Health Organization has been published. Analyst, 53, p. 156,
March, 1928. Their results are substantially in accord with the experience here recorded.
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“DENICOTINIZED” TOBACCO.
E. M. BAILEY, O. L. NOLAN AND W. T, MATHIS.

Since tobacco cannot be classed either as a food or as a drug
the examination of it hardly comes within the scope of food and
drug inspection. Its wide-spread use, however, makes it a matter
of general interest and its effect upon the health and well being

of the consumer is always a fruitful topic for controversial dis- -

cussion. Those who look with disfavor upon the use of tobacco
in any form will find added argument against smoking in the
recent work of Neuberg and Ottenstein' who have demonstrated
the formation of small amounts of wood alcohol during the smok-
ing of cigars and cigarettes.

Because of inquiries, which come to us from physicians and
others, regarding the merits of so-called “denicotinized” tobaccos,
or tobacco products for which reduced nicotine content is claimed
or inferred by label declaration, we have examined as many of
these products as we could obtain. Some of these were purchased
in the open market, but in most cases manufacturers or distribu-
tors have cooperated by submitting samples.

A list of the brands examined, the manufacturers or distribu-
tors of them, and the essential claims with respect to ingredient
tobaccos and nicotine content, are here given,

7979. Sano Denicotinized Cigarettes. The Health Cigar Co., New York.
Made from choicest tobaccos grown in Turkey and the United States. Scien-
tifically processed and blended to eliminate the bulk of the nicotine. Endorsed

by health institutions and physicians. All that joyous aroma but less nicotine.
English blend, mildest of the mild.

7980. Samo Cigars. Same manufacturer as above. Contains less than
1% nicotine. Can be safely smoked by those who otherwise could not smoke.
Havana filler Sumatra wrapper.

7981.  O-Nic-O Supermild Cigarettes. Bulk of nicotine removed. Aroma -

and fragrance retained. Lincoln & Ulmer, Inc., 132 W. 43rd St., New York.
Blend of imported and domestic tobaccos.

7982. 0-Nic-O Supermild Cigars. Lincoln & Ulmer Inc., 132 W. 43rd
St., New York. Bulk of nicotine removed. Imported Havana filler, Sumatra
wrapper. Absolutely harmless. {

7983. O-Nic-O Supermild Smoking Tobacco. Lincoln & Ulmer Inc. A
superb blend of Havana, Turkish and Virginia tobaccos. Manufactured and
processed by Lincoln and Ulmer Inc. Bulk of nicotine removed. Aroma and
fragrance retained. { !

7984. Sackett Smoking Tobacco Denicotined. (Bulk of nicotine removed).
Fragrance and flavor retained. Supermild. The Bonded Tobacco Co., 1182
Broadway, New York.

7985. Sackett De-Nicotined Cigars. (Bulk of nicotine removed). Fra-
grance of flavor retained. The Bonded Tobacco Company, 1182 Broadway,
New York.

7987. Sackett Denicotined Cigarettes No. 2. Bulk of nicotine removed.
The Bonded Tobacco Co., 1182 Broadway, New York.

L Biochem. Zeitschr., 188, 217. 1927.
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7988. Sackeii Cigareties De-Nicotined. A Supermild cigarette. A com-
bination of the finest grades of imported and domestic tobaccqs with the

bulk of nicotine removed. 6 )

7986. ‘‘Dormy” Blue Riband Cigarettes. Cestrada Cigarette Co., Lon-
don. R. H. Macy & Co., Inc., New York, Sole Distributors. Finest Turkish.
Specially treated for reduction of nicotine. i

7990. ‘‘Dormy’ Red Riband. Finest Turkish cigarettes. Specially
treated for the reduction of nicotine. Cestrada Cigarette Co., London. R. H.
Macy & Co., Distributors.

7991. Cestrada Virginia de Luxe. Finest Virginia Cigarettes. Specially
treated for reduction of nicotine. Cestrada Cigarette Co., London. R. H.
Macy Co., Distributors.

7989.  The Dormy Smoking Mixture. Cestrada Cigar and Cigarette
Co., 23 Pall Mall, London, S. W. I. R. H. Macy & Co., Inc., Sole Distributors.

Bottom of can: Denicotinised Tobacco. Specially treated for the reduction
of nicotine and other harmful properties.

The usual method by which denicotinized tobaccos are pre-
pared is essentially a resweating process accomplished by treat-
ment with superheated steam or by heating in vacuum chambers.
Dixon' cites the use of solvents for removing nicotine and other
objectionable constituents. It is conceivable also that diluents
consisting of non-nicotine-containing leaves foreign to tobacco
might be used, but no attempt was made in this investigation to
detect the presence of such foreign material.

The terms “processed” and “unprocessed”, frequently used in
this discussion, refer to the special resweating treatment employed
to reduce nicotine content. It is understood of course, that all
tobacco undergoes various processes in the course of its prepara-
tion for commercial purposes.

It will be noticed that none of these brands are claimed to be
nicotine-free. However, such terms as “denicotinized” and “de-
nicotined” will generally be construed to mean “practically free
from nicotine”, particularly if the further assurance is given, or
implied, that the consumer may smoke as much as he likes of
these processed tobaccos. To such declarations as “bulk of nico-
tine removed” or “reduced nicotine content” less objection can be
raised ; from the first statement we should expect that over one-
half of the original nicotine had been removed while any reduction
at all in nicotine would suffice to make the second declaration one
of fact. The obvious difficulty in judging whether or not these
statements are’ true lies in the lack of information as to the
amount of nicotine in the various tobaccos before they were
processed. No average figure for the nicotine content of tobacco

. in general can be given because wide differences occur due to

varieties of leaf and varied conditions of culture and growth,
There may be substantial differences also among the leaves of the
same plant, dark (upper) leaves showing higher nicotine content
than leaves lower down on the stalk (lights and seconds).

1 British Medical Journal, No. 3485, Oct. 1927.

hat
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" But the consumer is not greatly concerned with the question of

whether or not labels are technically correct or ‘exactly descrip-

tive. His interest is to know how these processed tobaccos com-
pare in nicotine content with ordinary tobaccos for which no
claims of reduced nicotine are made. -There is a considerable
amount of data already available which shows the range of nico-
tine in cured tobacco leaves and in ordinary smoking tobacco,
cigars and cigarettes. Some of this is here summarized. The
data cited are given on the basis of the moisture-free material.
Twenty-seven samples’ of tobacco grown in Virginia and North
Carolina ranged from 1.68 to 6.17 per cent of nicotine. There
were only two showing less than 2 per cent and only five showing
more than 5 per cent, The average of all was 3.7 per cent.
Twenty-nine samples® of domestic tobacco grown in various
parts of the United States ranged from 1.45 to 5.53 per cent and
averaged 3.38 per cent. These figures are on the basis of leaves
with midrib intact. The average nicotine in the midrib-free leaf,
according to the above analyses, was 4.10 per cent. Midribs are
removed for the manufacture of chewing tobacco but they may or
may not be removed from tobacco prepared for smoking purposes.
Fourteen samples’ of Havana Seed tobacco ranged from 2.38
to 2.74 per cent and the average of all was 2.59 per cent. These
figures are for the entire leaf; without midribs the mcotme con-
tent would be somewhat hlgher
Howard® has analyzed twelve samples of pipe tobacco, cigars
and cigarettes, including well-known brands, and found from 1.44
to 3.31 per cent of nicotine. The average being 2.31 per cent.
He also examined a number of brands of chewing tobacco, finding
from 1.07 per cent to 2.88 per cent.
~ Thurston® gives data upon chewing tobacco, cigars and c1gar-
cttes, Four brands of chewing tobacco ranged from 0.98 to 1.50

per cent and averaged 1.14 per cent of nicotine. These figures’

are on the basis of the material as purchased. Accepting 12 per
cent of moisture (as shown by Howard’s analyses), as an average
water content the average nicotine in the dry material is about
1.30 per cent. Five brands of cigars ranged from 1.26 to I 73
per cent, averaging 1.52 per cent. Assuming 8 per cent of mois-
ture this average becomes 1.65 per cent in the dry substance.
Twenty-five brands of cigarettes contained nicotine in amounts
rangmg from 0.43 to 3.34 per cent. These figures converted to
the moisture-free basis, assuming 8 per cent of water in the
samples as purchased, become 0.47 to 3.63 per cent, the average
bemg 1.84 per cent.

Virginia Agr. Exp. Station, Bull. 52, 1895.

No. Carolina Exp. Station, Bull. 122, 1895. ;
Conn. Exp. Station, Tobacco Station Bull. 10, 1928.

New Hampshire State Board of Health, Quarterly Bull., Jan. 1916
Agr. Commission, Ohio, Bureau of Drugs Bull. 2, Nov. 1914."
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Because they furnish data upon some well-known brands of
ordinary tobaccos, the analyses of cigarettes as given by Thurston
and those of cigars, cigarettes and pipe tobacco as given by
Howard, are quoted in Table I.

TABLE I. ANALYSES OF ORDINARY TOBACCOS.

Nicotine

Brand As purchased Moisture-
free
; ! % %
(Cigarettes, analyses by Thurston) )
Nebo i L s b s 2.03
R el S M SR SR SR R 1.93
Batiman s e e e 2.79
Elassaniil e s e e 1.94 .
Sweet Caporaly .o s vt v o0 2.05
Elebmamn bl o sl 4 e Jie 1.56
157 ML PRSI Rl el 08 R el 3 S8l U 1.45
B ewhtiant i o il B L el SO 1.59
(Olvre s el boe EAE eS8 Sl (e ol il i) 1.98
urad e e I 1.52
BoyaliNestor ool el i sy el I8 L 147
diurkishFrophiest) Aot e it o Sl 1.44
Elgmrethauntil iz ol ol JHe sl e ke 1.89
EomedRapn et ol Sl S il 1.67
Home Run ...... el St i b 1.78
Biedinontd ian et el s 334
Zubelda. ...... L s g id Lk by e 1.97
aelinebana 601 el ST hmdtl b 0.43
ilateytont’ KUl oyl e s 1.75
Egyptian Luxury. ..ot 0 L 1s8 0 . 1.60
Bifpyreixd i siibiaeds S e i e 1.43
IR rmesesEll s e bttt 1.73
Schiftasiet i L S O 1.51
Gondax®. 0 00 DR IR Ty 1.06
Egyptienne Straights. .. .. dw. v s 1.45
Egyptian Arabs. | ui.eis b s s iiimiis 1.35
IV IRaroflise 3 iy Smn s SRR i ey L.21
BhillipENIOTES At s e M el 1.48
Maximumi s Sl B2 2 el e 3.34 2163
VI TN e Ut ) o 0.43 0.47
Averase HIHSGEHIRES S Fe T 1.69 1.84
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In addition to these data recent analyses made in this laboratory

No attempt was made to analyze a large

Table II.
number of brands but rather to include representative types of

b2 4
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Kentucky Burley,

rginia,

leaf and the list therefore includes Vi
Havana, Manilla, Porto Rican, Turkish and various blends,

addition to determinations of total nicotine, the so-called “free
nicotine has been determined as well as certain other items of

terest.
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Another comparison may be made on the basis of the classes
of products examined. The unprocessed cigarettes, as shown b
analyses in Table ITA, have a range of nicotine content from 1 }1’
to 3.2 per cent whereas “denicotinized” cigarettes range from 1.2
to 2.7 per cent. Pipe tobacco, unprocessed, ranges from 1.6 t;
2.3 per cent as compared with 1.1 to 2.5 per cent for the denico-
tinized article. The data on cigars is rather limited but the range
is 1.3 to 2.1 for ordinary cigars and 0.7 to 1.4 for processed cigars.’

From these data it is quite obvious that, in general, the denico-

tinized products here represented contain but little less nicotine -

than do ordinary tobaccos of corresponding leaf types. Notwith-
standing considerable reductions which may, be indicated in cer-
tain instances, it is not difficult to find among ordinary tobaccos
brands in which nicotine is not greatly in excess of that present
in the most thoroughly processed of these denicotinized products.

While it is not the purpose of this study to discuss the merits

or demerits of “denicotinized” tobacco it may be noted in passing

that these processed products are quite likely to be used in such
a way as to defeat the purpose for which they are intended.
Granting the deleterious effects of nicotine, this substance is not
the only constituent of tobacco reputed to be injurious to health,
but it 1s, on the other hand, generally regarded as an important,
if not the chief, factor contributing to the satisfying effects which
are derived from smoking. It seems reasonable to anticipate
then that the consumer having recourse to denicotinized tobacco
as a means of reducing his customary nicotine ration will consume
more of such tobacco, partly because he believes it to be largely
or entirely freed from its objectionable nicotine and partly also,
if the tobacco is greatly reduced in nicotine, in an unconscious
effort to secure the satisfying effects which he is accustomed to
derive. ‘Co.nsequently, by reason of his increased‘indulgence, his
actual nicotine intake may equal or exceed his usual consumption.

FREE NICOTINE.

_ Another feature of this work upon tobacco is of quite as much
Interest as the comparisons of total nicotine content. Garner’
has observed that nicotine in the tobacco leaf is, or may be, of two
types, the one combined with the organic acids of the leaf and
the other free, or very loosely combined. This “free” nicotine
he found to be readily volatile and, moreover, easily extractable
with solvents, notably petroleum ether. He further showed that
if the tobacco were first treated with an organic acid, citric acid
for example, this nicotine became fixed and yielded very little to
petroleum ether thereafter. %

1 Howard, Loc. cit., reports 1.54 icotine i ; : +o 0
, Manfr. Roig & Langsdort, Philas cent nicotine in Girard cigars, (denicotinized),
U. S. Dept. Agr., Bur. Plant Ind., Bull. 141. 1909,
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With these observations in mind it seemed quite probable that
the denicotinizing processes would serve to remove only that por-
~tion of the nicotine which was free or in a loosely combined state,
and that, consequently, denicotinized tobaccos would show very
little, if any, free nicotine. The following summary taken from
Tables IIA and IIIA however shows that such is not the case.
There is no very significant difference between the ordinary to-
baccos and the denicotinized products as regards their free nico-

tine content,

Free Nicotine

Ordinary Denicotinized
tobaccos tobaccos
% %
Maximuim. 8 s 0.86 0.48
Minzmuam 1Ok s 0.15 0.14
Averagesia . vl bl 0.43 0.26

In some preliminary experiments it was found, in confirmation
of Garner’s experience, that free nicotine can be substantially
reduced by treating tobacco with citric.acid. Free nicotine as
that term is used here is that which is liberated from tobacco by
distillation with steam’ without previous treatment with alkali,
nicotine being determined in the distillate by precipitation with
silicotungstic acid as in the determination of total nicotine. The
treatment with citric acid did not serve to hold all of the nicotine
in combination; from 0.14 to 0.26 per cent of free nicotine was
found after such treatment.  Oxalic acid was found to be some-
what more effective, but again some free nicotine was found, 0.09
to 0.14 per cent. On treatment with sulphuric acid, however, no
free nicotine could be recovered. This experience suggested that
the nicotine salts of the organic acids in the leaf are dissociated
to a greater or less extent depending upon the acid strength of the
leaf fluids. It was found that the pH value of the sulphuric
acid which held nicotine completely in combination was 3.7
whereas the oxalic acid used in the experiment cited had a pH
value of 4.7 which degree of acidity was insufficient to hold all
of the nicotine in combination. A survey of the results for free
nicotine and for the corresponding pH values as given in Table
II, shows in general, and with as much consistency as may reason-
ably be expected under the conditions of the experiment, that
with decreasing hydrogen ion concentrations increasingly greater
amounts of free nicotine are obtained. As might be expected the
highest percentages of free nicotine are observed in those in-
stances where the pH values approach 7.0. With this explana-
tion of the occurrence of free nicotine there appears to be no
reason to expect any conspicuous difference in this respect be-
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tween ordinary and denicotinized tobaccos. Whatever free nico-
tine may be removed in the treatment is replaced by further
dissociation of the remaining nicotine salts.

The harsh, irritating effects experienced in smoking certain
tobaccos are attributed largely, or in part, to the presence of free
nicotine. The data here presented indicate no conspicuous ad-
vantage of denicotinized products over ordinary tobaccos in this
respect.

NITROGEN DISTRIBUTION.

It is interesting to note that the denicotinizing process has
effected no change in the nitrogen distribution in the tobaccos so
far as are indicated by the several nitrogen partitions determined.
The summaries for the two classes of products are practically
identical. Nitrate nitrogen is low and quite in contrast with the
amounts which are found in tobacco grown with liberal applica-
tions of nitrogenous fertilizers." Ammoniacal nitrogen is also
lower than is found in leaf grown under the conditions just noted.
The values given for this nitrogen fraction are enhanced some-
what by nicotine which, distills over under the conditions of the
method used and is evaluated as ammonia. The low nitrate
nitrogen content of both classes of tobaccos does not support the
opinion sometimes expressed that smoking tobaccos are “nitrated”
to enhance burning capacity.

CONCLUSIONS.

Seventeen samples of “denicotinized” tobaccos have been com-
pared with ordinary tobaccos with reference to total nicotine, free
nicotine and nitrogen distribution.

The “denicotinized” products vary considerably in nicotine con-
tent as do ordinary tobaccos. As a group, they were found to
contain somewhat less nicotine than tobacco not specially
processed, the comparison being based upon averages for each of
the two classes.

Some denicotinized products contained as much nicotine as is
likely to be found in ordinary tobaccos; a few contained sub-
stantially less. ,

The lowest nicotine content found in any sample was about
0.75 per cent. The lowest value for ordinary tobacco, quoted
from analyses made elsewhere, is about 0.50 per cent but this is
probably unusual; however, certain types of tobacco, Havana,
Porto Rican and Turkish for example, may contain normally as
little as 1 per cent of nicotine.

* Conn. Exp. Sta., Tobacco Station Bull. 10, 1928.
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None of the “denicotinized” tobaccos included in this investiga-
tion are sufficiently low in nicotine to Warrant.unrestrl‘cte‘d m_dulg_-
ence on the part of consumers who suffer ill effects from this
alkaloid. '

It may be found to be commercially possible to make the re-
moval of alkaloid from tobacco practically complete as has been
done in the case of coffee for example; but whether the finished
product will retain any of the qualities for which tobacco is prized
for smoking purposes is an obvious question. :

No attempt has been made in this study to determine whether
reduction in nicotine has been accomplished entirely, or in part,
by the use of fillers. ;

" Free nicotine appears to be due to the dissociation of the nico-
tine salts of the organic acids in the tobacco leaf. The harsh
and irritating effects experienced when smoking certain tobaccos
are attributed to this form of nicotine. Denicotinized tobaccos
do not differ in any conspicuous degree from ordinary tobaccos
in this respect. ‘

Nitrogen in the form of nitrates and of “ammonia” are prac-
tically identical in both classes of tobaccos. The amount of nitrate
found does not indicate that tobaccos are nitrated to improve
burning capacity.

MISCELLANEQOUS MATERIALS EXAMINED FOR
ROISONS ETC.

The following materials, fifty-five in number, have been sub-
mitted by the Dairy and Food Commissioner, by health officials,
police departments, physicians or others interested, to be exam-
ined for poisons or deleterious substances or for other purposes.

6181. Antifreeze Solution said to be “Hygenite”. Sample had an odor of
jodoform. It was a solution of calcium chloride colored with a chromium
compound.

7580, 7581. Beer. Submitted by Police Department, Westville. No
evidence of narcotic drugs was found.

7658, 7659. Beets, Canned, discolored. No poisons identified but the

odor raised doubt as to their fitness for food and the owner was advised not
to eat them. :

7486. Boned Chicken, Canned. Presence of other meat, particularly
veal, suspected. Product appeared to be as labelled but no opinion as to
presence of other meats could be given.

7677. Cherry Jelly. Tests for cyanides and for arsenic negative,

7570. Chicken carcass. Owner had lost many chicks and suspected
poison. No poison was found. Epidemic disease probably responsible for
losses.

7522. Similar complaint as in case of 7570. No evidence of poison found.
: 37113. Dr. Fugate’s Asthma and Hay Fever Remedy. Submitted by the
Dairy and Food Commissioner.
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Analysis (grams per 100 cc.) Solids 4.87; ash 4.48; iodine
3.17; potassium oxide I.3I; arsenic, as trioxide, 0.04; ether
present, not determined. Alcohol 19 per cent by volume.
Potassium iodide calculated from iodine 4.2, calculated from
potassium oxide 4.6 gms per 100 cc. Contained traces of chlo-
rides and carbohydrate. Alkaloids none or, trace.

36764. Ex Lax. No evidence of any medicament other than phenolphtha-
lein. This was evidently mixed with a chocolate base.

8086. Fibers from rug. Fibers were charred and were strongly acid.
Sulphates present. Warp fiber not found but wool fibers were intact. Damage
evidently caused by sulphuric acid.

7785. Food, etc. Submitted by -Police Department of Bridgeport.
Numerous articles of food suspected of having caused illness. Nothing sus-
picious was found on examination.

- 7467. Food, 7468 and 7469, Stomach contents and organs of two dogs.
Submitted by the Commissioner on Domestic Animals. Strychnine was
found in the food and in the organs of the dogs. Identified by chemical and
by biological tests. ‘

34796, 34797. Ginger Ale. Submitted by the Dairy and Food Com-
missioner. The samples had no suspicious odor or taste and no evidence of
deleterious substances was found.

7939, 7940. Medicine, said to have caused unfavorable symptoms and
a mistake in compounding the prescription was suspected. Prescription called
for Nux Vomica, Gentian and Neurophosphates. Samples as submitted were
of different intensity of color which was ground for suspicion on the part of
the patient. The greenish color of the solution was due to the neurophos-
phate constituent and not to the Nux Vomica. Strychnine was present in
both samples, the total alkaloid content was substantially the same in
both, and there was no conclusive evidence that the dose of alkaloid was in
marked excess of that called for by the prescription or that recognized in the
U. S. P. as an average dose.

7607. Milk. Suspected of having been tampered with, contained 1.03
per cent of alcohol.

37431. Olive Oil. Thought to have caused illness. Sample was free from
adulterants and no evidence of deleterious ingredients was found.

7778. Opysters. Gas was being given off in the sample as received.
No putrid odor but a ‘“‘sour” odor was noted. Their fitness for food was
questioned. )

7245. Ointment. Formula called for salicylic acid, sulphur and petro-
latum. No excess of sulphur was found.

37011, 37012. Oil of Sweet Almond. Samples conform satisfactorily
with standard prescribed for this material and no evidence of foreign sub-
stances was found.

36801. Oil of Wintergreen. Sold for wintergreen extract. Submitted
by Dairy and Food Commissioner. Practically pure methyl salicylate (or oil
of wintergreen), by U. S. P. assay. Poisoning from oil of wintergreen is not
frequent but it does occur and as a medicine it should be taken only on advice
of a physician. The extract used for flavoring purposes contains only 3 per
cent of the oil.

37036. Prescription. The medicine had-a pronounced odor or ammonia
and the patient suspected an error in the prescription or in compounding.
The prescription called for eight items of medicament, among them magnesium
oxide and a proprietary remedy ‘“Neurosine’”’. Examination of the Neurosine
used showed the presence of an ammonium compound and of bromides. It
contained no free ammonia but 1.1 gms. per 100 cc were liberated on boiling
with magnesium oxide. The prescription itself yielded 0.43 gm. per 100 c¢
on boiling without addition of magnesium oxide. The free ammonia in the

¢
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medicine was due to the action between two of the ingredients called for in
the prescription viz., magnesium oxide and the ammonium compound con-
tained in Neurosine. The dosage of ammonia when taking the medicine
according to the directions given was about 1/25 of a gram or less than 14
that contained in the average dose of 10 per cent ammonia water according
to the U. S. P., X and about the same as that of the recognized dose of aro-
matic spirits of ammonia. The quantity of ammonia liberated in this in-

'_ stance cannot be regarded as dangerous but the practice of prescribing ‘‘pa-

tent” medicines together with other medicaments, particularly when com-
pounded together, is not therapeutically sensible and is open to serious criti-
cism.

8083. Pyramidon Tablets. Five grain tablets. Submitted by Dr.
Silverberg, New Haven. Patient had shown symptoms not noted upon former
administrations of the same medicament. The tablets weighed 5.56 grains
each and the percentage of pyramidon found was 85.53 making a dosage
of 4.76 grains which was not in excess of the declared dose.

7743. Rubbing Solution, said to be used for hernia and for strengthening
muscles, etc. Sold by an itinerant vendor whose present whereabouts was
unknown to the purchaser. Solution was a dilute alcoholic fluid containing
methyl salicylate with probably a little eucalyptol, menthol and thymol.

8029. Salve. Supposed to contain nutgalls and opium. Tannic acid
was present in quantity, and hence probably nutgalls; but no evidence of
opium was found.

31609. Sausage. Submitted by the Dairy and Food Commissioner.
(Bacteriological examination made by State Board of Health). No evidence
of metallic poisons found.

.. 8064. Shampoo Soap. Thought to have caused falling hair. A palm
oil or cocoanut oil soap solution containing a little alcohol but no free alkali.-
No appreciable extraneous material found.

7780.  Stomach contents and organs of a dog. Submitted by Dr. DeVita,
New Haven. No evidence of alkaloids or of metallic poisons was found.

. 7714. Stomach contents of dog. Submitted by Commissioner on Domes-
tic Animals. No evidence of poisons found.

~7069.  Stomach contents of dog. Found to contain about 14 grain of
barium soluble in dilute acid and about 4 grain of insoluble barium. Soluble
barium is a poison but it is sometimes administered by veterinaries as a
purgative.

: 8084. Stomach contents etc. of dog. No alkaloidal or metallic poisons
ound.

7377, 7378, 7379 and %7380. Stomach contenis of cows. Submitted by
Commissioner on Domestic Animals. Suspected arsenic poisoning. No ar-
senic was found.

6519. Stomach contents of cow. No evidence of poison found.

6685. Vanishing Cream. Examined for potassium (0.34%), and so-
dium (0.099%). s

6178. Vegetable powder for identification. Found to contain large
amount of ground caraway seed and some ginger. Could not identify as
corresponding to any complete U. S. P. or N. F. formula.

6833. Viscera of chicks. No poisons were detected.

34423. Weatherup's Germ Destroyer, Nos. 1 and 2. The medicament in
both these articles is absorbed upon cotton in small vials. No. 1 is to be in-
haled through the nose, and No. 2 through the mouth. The “‘germ destroyer”’
is, or resembles, a mixture of mustard oil and kerosene. The odor is extremely
pungent and irritating, particularly No. 1, and both should be inhaled with
caution.
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6303. White Blotting Paper. Used for germination tests. No mineral .

impurities found excepting traces of chloride and sulphate.

6384,6385, 6386, 6387. Wine, cider and beer, and a piece of hose used as

a siphon to remove beverages from kegs. Submitted by the State Board of
Health in connection with a case of lead poisoning. Less than 1 part of lead
per million was found in the wine and in the cider. None was found in the
beer. The hose contained about 1.9 per cent. of lead.

7762, 7763, 7764. Wine, Mineral, water and a boitle containing residue
of white powder. No evidence of poisons found. The white powder was
magnesium carbonate.

o

WATER ANALYSES FOR STATE WATER
- COMMISSION.

Seventeen samples of water have been submitted by Mr. Cope-
land, engineer to the State Water Commission, for chemical
examination. Reports have been made to the Commission in all
cases and no discussion is called for in this report. Methods of
the American Public Health Association are ‘employed in this
work wherever such are applicable. -

DAIRY GLASSWARE.

The station is required to check the calibration of all pipettes,
milk test bottles and cream test bottles used in the State for the
testing of milk and cream by the Babcock method. Since July 1,
1927 the station has also been required to test thermometers
which are to be used in pasteurizing plants for checking recording
thermometers, :

The following table summarizes work of this sort which has
been done during the past year. :

GLASSWARE EXAMINED.

Total Broken Accurate Inaccurate
Cream test bottles 369 2 341 26
Milk test bottles 2055 1 2017 37
Pipettes 442 17 424 1
Thermometers 229 3 216 10

Totals. & 3095 23 2998 74

e
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PROLONGING THE LIFE

™~

OF
- TOBACCO SHADE TENT POLES

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.



SUMMARY.

1. Within a comparatively few years the
supply of chestnut suitable for posts and poles
will be exhausted.

2. Most of our native species suitable for
this purpose are naturally non-durable in con-
tact with the soil.

3. The durability of poles can be greatly in-
creased by the use of preservatives to keep out
organisms causing decay.

4, Coal tar creosote, or some product de-
rived from it, is the best material to use.

5. Treating can be done satisfactorily in sim-
ple, inexpensive outfits constructed and oper-
ated on the farm.

6. Immersing the butt of a pole in a hot
bath (220° F.) and then in a cool bath (100° F.)
. will result in the absorption of about one-half

gallon of oil and in a penetration of one-half.

inch to one inch.

7. The above process is called the Open
Tank Method and poles treated in this way
may be expected to have a useful life of ten
years or more.

8. Preservative treatment is not new. Rail-
road, Pole Line and Mining Companies have
saved millions of dollars by using it.

PROLONGING THE LIFE OF TOBACCO
SHABESTENTPOLES.

H. W. Hicock®' and PgJ. ANDERSON® i

Three hundred and fifty thousand chestnut poles are used to
support the tobacco shade tents of the Connecticut Valley. Every
year some of these must be replaced hecause they have rotted off
at the ground. The increasing acreage of shade tobacco is swell-
ing the demand for new poles, and to meet this demand there is
a steadily diminishing supply of chestnut. The present supply
of poles is coming from blight killed timber and within a com-
paratively few years this supply will be exhausted. Poles from
dead timber are often partially rotten when cut, and consequently
have a shorter life than formerly when chestnut was cut green,
peeled and properly seasoned. This necessitates more frequent
replacement. Poles are being brought from greater distances,
which increases the cost for transportation. All these factors
mean an increased cost to the shade tobacco grower.

Up to the present, other species of trees have not been used
for tent poles, either because they were too expensive or because
they were not durable in contact with the soil. The shade tobacco
grower is now confronted with two problems:

1. That of prolonging the life of such chestnut poles
as he may be able to secure. -

2. That of providing satisfactory substitutes for
chestnut when the supply of this species is ex-
hausted.

The most feasible way of accomplishing both these ends is to
use some sort of preservative treatment. The present bulletin
is distributed with the object of furnishing what we believe to be
the best information available as to the use of wood preservatives
for this purpose.

While this paper deals specifically with the application of pre-
servatives to tobacco shade tent poles, the methods described are
applicable wherever it is desirable to prolong the life of wood
by preventing decay.

PRESERVATIVE MATERIAL.

The main requirements of a good preservative are that it ren-
der wood unfit for the development and growth of the organ-
isms (fungi) causing decay, that it be reasonably permanent, and

that it be inexpensive. Without discussing the merits of the va-

* Assistant Forester.
? Pathologist in charge Tobacco Sub Station. -
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rious preservatives that might be used it may be stated that coal
tar creosote, or some product derived from it, is the best material
to use. Coal tar creosote itself is difficult to obtain in small quan-
tities, but there are on the market many derivatives of it which
may be purchased in lots of a gallon or more under various trade
names. Such products will cost more than creosote, but the fact
that they are the only materials easily obtainable in small quantity
will render their use compulsory on small jobs. In purchasing
preservative the best plan is to secure materials made by a relia-
ble concern which will furnish specifications regarding the char-
acteristics of its product. ‘

In choosing between several preservatives, select the cheapest
one that will answer the requirements of the job. Below is the
American Wood Preservers’ Association standard for Grade I
creosote oil which may be used for comparison in purchasing
trade products. Some deviation from these requirements is, of
course, allowable but the least that any buyer should do is to
assure himself that the preservative is a distillate of coal-gas tar
or coke-oven tar and that it has a boiling point of over 200 de-

grees centigrade.

AMERICAN WOOD PRESERVERS  ASSOCIATION STANDARD
SPECIFICATION.

Grade I.

I. The oil shall be a distillate of coal-gas tar or coke-oven
tar. It shall comply with the following requirements:

2. It shall not contain more than 3 per cent of water.

3. It shall not contain more than 0.5 per cent of matter in-
soluble in benzol. {

4. The specific gravity of the oil at 38° C. compared with
water at 15.5° C. shall not be less than 1.03.

The distillate, based on water-free oil, shall be within
the following limits: Up to 210° C., not more than 5 per cent;
up to 235° C. not more than 25 per cent.

6. The residue above 355° C, if it exceeds 5 per cent, shall
have a float test of not more than 50 seconds at 70° C.

7. The oil shall yield not more than 2 per cent coke residue.

8. The foregoing tests shall be made in accordance with
the standard methods of the American Wood Preservers’ Asso-
ciation.

PREPARATION OF POLES FOR TREATMENT. »

Only sound wood should be selected for treating because, i
~ decay has already started, treatment may not kill the fungi re-
~sponsible for it and the organisms will continue to work inside
the treated area. If a pole shows signs of decay it should be
rejected or the decayed portion should be shaved off. This 1s
particularly important with dead chestnut, which is often punky
on the outside.

PRESERVING TOBACCO TENT POLES 5T

Poles should be peeled for their entire length, taking especial
care to remove all the fibrous inner bark from the area to be
treated. After peeling they should be piled in open cribs to per-
mit a thorough circulation of air around each pole and allowed
to season. The length of time needed for seasoning will vary
with the time of year and the species. A test to determine the
degree of seasoning may be made by weighing periodically. If
an average sized pole loses a pound or less a week in good dry-
ing weather it is dry enough to treat. Seasoned timber which has
been exposed to rain should not be treated until it has dried
out again. Species' like oak, which check badly, should be cut
and peeled in the fall and winter since seasoning proceeds less
rapidly at this time of the year. Some species “case harden” by
forming an impervious shell on the outside when seasoning. This
shell should be broken by rasping or scraping before treatment.

It should be remembered that, in general,”sapwood is more
easily treated than heartwood, although there are exceptions to

" this rule. Wood which is to be treated by brushing, spraying or

dipping may be round, sawn or split since the treatment is super-
ficial and there is little penetration of the wood cells by preserva-
tive. But if treatment is to be by the open tank method, it is
better to use round material because the band of easily penetrated
sapwood on a round stick insures an even penetration of preserva-
tive to a considerable depth. The smallest round pole which is
strong enough to meet the requirements of the job is preferable
to a larger one because it has a larger percentage of sapwood
than the latter. Should chestnut be treated by the open tank
method, .care should be taken to retain as much sound sapwood
as possible because the heartwood is very difficult to penetrate
with preservative.

APPLICATION OF PRESERVATIVES.

There are a number of ways of applying preservatives, each of
which has its merits. The user must decide for himself as to
which best fits his conditions. - '

Brush Treatment. This is the easiest, cheapest and least
effective means of application. It consists in flowing on the pre-
servative with a stiff brush or-swab, or spraying it on with a
pressure gun. The preservative may be applied cold but better
penetration will be obtained if it is heated to about 200° F. Two
or more coats should be applied, allowing a twenty-four hour in-
terval between coats. Care should be taken to fill all checks and
depressions. The advantages of the method are that it requires
almost no equipment and the preservative can be applied where
it is most needed. The area treated should extend one foot
above and two feet below the ground line. The chief drawback
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to the method is that there is little penetration and the durability
is consequently not increased as much as with some of the other
processes. A two coat application requires about ten gallons of
preservatives per thousand square feet of surface and may be
expected to prolong the life of timber from three to five years.
The main use of this method is for increasing the life of wood
that is in itself naturally durable. It is particularly recommended

for use on dead chestnut poles.
el ||| —
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Fic. 1. An easily constructed outfit which can be r@adily _transported
from place to place. The tank is of 24 guage galvanized iron with a capac-
ity of 15-20 poles a day which could be doubled by providing a second

tank for the cool creosote.

Dipping. By this method the butts of the poles are dipped for
five to fifteen minutes or more in preservative which has been
heated to 200° F. The increase in durability which may be ex-
pected will be about the same as for brushing or spraying. It is
considered slightly more effective than the latter because the
preservative enters into places not reached by brush or spray.
However, it uses more preservative per unit of area treated and
its application requires a tank and some method of heating the
oil. This method is not especially recommended. . If the expense
for tanks, etc., is to be incurred it would be better to employ the
Open Tank Method described below. :

Open Tank Method. This is the most practicable method for
treating shade tent poles of non-durable woods. The apparatus

PRESERVING TOBACCO ’i‘ENT POLES 7R

required may be very simple or quite elaborate, according to the
number of poles to be treated. In its simplest form it consists
of a steel barrel (old gasoline drum with one head removed)
and a thermometer. The barrel is set up over a hole in the ground,

or on a stone or brick foundation, and a fire started under it to
1
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Fic. 2. This outfit consists of 2 tight barrels, 775 feet of 3 inch pipe,
four 3 inch lock nuts and four 3 inch rubber gaskets. Capacity 15-20 poles
daily. This may be doubled by providing 2 more barrels for the cool creo-
sote.
heat the oil. If desired, a U-shaped return bend may be inserted
in the barrel. If this is done, heating of the oil is accomplished
by applying a blow torch flame to the bend or starting a fire under
it. (See Figure 1). Another scheme is to connect two bar-
rels by means of a seven-foot length of three-inch pipe. Heating
is accomplished by starting a fire under the pipe. (See Figure
2). If either of these two plans is used the barrel may be of
wood. The depth of the barrel needed is governed by the length
of the butt to be treated. The treated part of a pole should
extend for at least six inches, and preferably a foot, above ground
line. The barrel should then be a foot deeper than the treated por-
tion of the pole to allow for expansion of the oil. To prevent
poles from moving about or floating in the oil, it is a good plan
to construct a false bottom out of two-inch plank with heavy
screws projecting upward through it for about three-fourths of
an inch and to fasten this in the bottom of the barrel. (See Fig-
ure 3).

Fic. 3. This device is to be fastened in the bottom of the barrel or tank
to keep the poles from floating and can be made of scrap materials. The
screws should project for 34 inch.
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The operation of one of the forms of equipment described
above consists in immersing the butts of the poles in preserva-
tive and maintaining the latter at a temperature of 220° F. for
three hours. The fire is then drawn and the poles allowed to
stand in the oil for twelve hours or more. A single tank outfit
designed to be operated in this manner is shown in Figure 4.

Fi. 4. A home-made single tank treating plant in operation. A tank
like the one shown is better than a barrel because of its greater depth.
Note the drain barrels at the left.

An elaboration of the above method, which will greatly speed up
the process, is to provide another tank or barrel containing oil
at a temperature of about 100° F. The poles are immersed in
the hot bath for three hours as before and are then immediately
transferred to the cool bath and allowed to remain in it for one
to two hours. (See Figure 5). This accomplishes the same
result as allowing them to stand in the cooling oil for a much
longer period.

The apparatus thus far described is suitable for butt treat-
ments only and in northern climates this will usually be suffi-
cient. However, should it be desirable to treat the tops as well,
this can be done by immersing the entire pole in the cool bath
after' the butts have been treated to the hot bath as described
above. The complete two bath treatment for the entire pole is sel-

‘
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dom warranted. Treating the tops of the poles in the cool bath
requires a tank long enough so that they may be immersed. (See
Figure 6). Itis a good plan to provide a number of extra barrels
in which the poles may be placed to drain when they are removed
from the cool oil.

Further elaborations may be made in the size and shape of
the bath tanks, methods of heating, tackle for handling the poles,:
etc.; but, in any case, the principle involved is the same, i.e., the
hot bath .drives the air and water out of the wood cells, creat-
ing a partial vacuum. When the oil is allowed to cool, or when.
the wood is immersed in the cold bath, the preservative is forced
into the vacuum.
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F1c. 5. A two tank outfit. Capacity 50-60 poles daily. The tanks should

be of heavy galvanized iron reinforced at the top and bottom with angle
iron.

The average butt treated pole will absorb about one-half gal-
lon of creosote in the hot.and cold baths. The depth to which
penetration takes place is from one-half inch to more than one
inch, depending on the .species. Immersing the entire pole in the
cold bath adds somewhat to the amount of preservative used.

While more costly both as to materials and equipment than
the more superficial methods of brushing, spraying and dipping,
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this expense is fully justified with species which are non-dur-
able. Tests made at a number of Experiment Stations show
that, in northern climates, species which normally have a life of
from one to five years when used in the ground will be service-
able for ten years or more when treated by this method.

Eull Pressure Treatment. This method, which consists in forc-
ing preservative into the wood under high pressure, is only men-
tioned because the high cost of equipment will prohibit its use
except where a large amount of material can be treated. By the
use of pressure it is possible to force from five to fifteen pounds
of preservative into each cubic foot of wood. With such heavy
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Fic. 6. This is a modification of the two tank outfit shown in Figure 5

to allow for immersion of the entire stick in the cool oil. For tent poles
the rectangular tank should be at least 1224 feet long.

impregnation, species of wood which are naturally non-durable
may be expected to have a useful life of 20 years or more in con-
tact with the soil.

NATURAL DURABILITY.

There are only four native woods which have good natural
durability when used in contact with the soil. They are chest-
nut, locust, white oak and red cedar heartwood. From a com-
mercial standpoint chestnut may be considered an extinct species.
White oak and red cedar heartwood make good poles so far as

* durability is concerned, but both grow rather slowly and both
have values for special purposes which will generally preclude
their use for poles. Moreover, white oak is rather heavy for
this purpose. Locust is very durable, but it cannot be grown
commercially on account of a serious insect pest.

PRESERVING TOBACCO TENT POLES IIT

In the future the bulk of the post and pole supply must come
from other native woods, preferably those which can be ob-
tained near at hand. These may be generally classed as non-

- durable. A few of them will last for five to ten years untreated,

but most of them rot off in less than five years in contact with
the soil. It is for this group of non-durable woods that treat-
ment is especially important.

Non~-DurasLE Species WHIcH May Be Useb.

The requirements for a good pole or post wood are that it be
reasonably light, straight, strong, easily obtainable and suscep-
tible to treatment.

HEAVY WOODS.

Oaks. The common black oaks (those having pointed leaves—
red, pin, scarlet and black) may not be considered suitable for
posts and poles because of their weight, but they are easy to obtain
and can be creosoted with good penetration.

Hickories, Black and Yellow Birch and Sugar Maple. These
species are not only heavy but are not easily treated and should
not, i most cases, be used for posts and poles.

Beech. Beech, while moderately heavy, takes preservative read-
ily and is worth considering where available.

White Ash. White ash is similar to beech in weight but is a
little harder to treat. However, its straight growth renders it
suitable for poles and, where obtainable, could be used to advan-
tage.

LIGHT WOODS.

The Pines and Hemlock. The pines are reasonably light when
dry and are easily treated. Pitch or yellow pine is readily ob-
tainable over most of the tobacco region and at present has little
or no value. If treated and used for poles, an economic waste
would be diverted into useful channels. White pine is also plen-
tiful, and red and Scotch pine could be grown to advantage to
supply post material (See the Rainbow Experimental Planta-
tions). Hemlock, while suitable in weight and form, is difficult
to treat and should not be used untreated since it is not durable
1n the soil. : :

Elm and Sycamore or Buttonball. Elm is a light wood and
one most easily treated. In fact, it absorbs preservative almost
too readily. Sycamore is also easily treated, although less so
than elm. i

Red or Soft Maple. This tree is particularly recommended for
post and pole material because of its good form and the fact
that it is so readily obtainable. It takes treatment well and con-
sidered from all angles, it is one of the most likely species that

-can be suggested.
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Gray Birch, Poplar, Willow and Basswood. These are light
species. The poplars, willow and basswood take treatment readily
and when available should make good poles. Gray birch is one of
our least durable woods. There is little information available
at present as to the ease with which it may be treated and it can
not be recommended at this time. However, its abundance war-
rants experiments to determine its practicability as treated post
material. ‘

CARE oF PoLEs AFTER TREATMENT.

Great care should be taken to prevent the treated portions of
poles from being broken. Should the preserved shell be opened
up in any way 1t should be brushed over with one or two coats
of hot creosote before the pole is set.

All framing, sharpening, etc., should be done before treating.
Should it be necessary to cut into a pole after treatment, the fresh
cuts should be brushed over.

If only the butts are treated the poles should be piled in open
cribs, otherwise decay may start in the untreated tops. If the
entire pole is treated, close piling should be used as there is less
chance for the preservative to be lost by volatilization.
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Report of the Tobacco Substation
1927

P. J. Axperson, N. T. NEeLson, and T. R. SWANBACK

Following the custom of previous years this annual report is
presented to the tobacco growers of the state to inform them of the
progress of experiments which are under way at the Tobacco Sub-
station. Each year old projects are enlarged, new projects are
undertaken and more data accumulate. Since a complete report
on all experiments would be too lengthy, it has seemed best to
confine this one to certain projects which have not been previously
discussed or are of particular interest at this time, reserving the
others for separate bulletins. Bulletins which are now in prepara-
tion and will soon be ready for distribution are:

Topring Havana Seep ToBAcco,
Sot. Reaction As A Factor 1N GrowING ToBACCO.
PriMminGg axp CuriNg SHADE ToBACCO.

The year has been marked by a steady increase in the amount
of time the members of our staff have given to public and personal
service work with the tobacco growers. Each year farmers and
packers are making more use of the station. Requests for per-
sonal conferences regarding fertilizers, methods of curing and the
like have more than doubled. A great deal more time has been
spent in testing acidity of soils, testing germination of seed and
answering calls for personal visits to farms. Correspondence
with growers, packers, manufacturers, fertilizer firms and others
interested in tobacco has increased correspondingly.

In July the annual field day in cooperation with the New Eng-
land Tobacco Growers’ Association was attended by several
hundred growers. In September we staged a tobacco exhibit at
the Connecticut State Fair in cooperation with the Connecticut
Leaf Dealers’ Association. This exhibit was visited by thousands
of people during the week and served a useful purpose in acquaint-
ing the people of the state with the importance of the tobacco
industry and the work of the Tobacco Station.

The increasing volume and importance of this type of work will
soon require the entire time of one man. It would be desirable
to add such a man to our staff and thus conserve the attention of
the present staff for research alone.
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INFLUENCE OF SOME FERTILIZER INGREDIENTS ON
_ THE BURN OF TOBACCO

Connecticut tobacco is raised for smoking only. Obviously if it
does not burn well, it is of little value. To be sure, there is always
a market for low grades which are used for scrap chewing but they
command a price so low that the crop is raised at a heavy loss if
sold for this purpose. Chewing tobacco is only a by-product of
the cigar leaf industry, a utilization of what would otherwise be
loss. The first requisite of our tobacco then is that it shall have a
good burn. - A fine growth, heavy yield and excellent appearance
of the cured leaf are of no avail if the tobacco does not burn well.

TOBACCO EXHIBIT AT THE CONNECTICUT STATE FAIR, SEPTEMBER, IQ27.

In connection with the fertilizer experiments burn tests have
been made to determine what effects the fertilizers applied to the
soil have on the burn of the tobacco. These tests were begun with
the crop of 1925 and repeated annually, but no previous report on
them has been published. It is the purpose of this first report to
present and discuss the burn data to date.

FACTORS WHICH INFLUENCE THE BURN

"The burn is influenced by a number of other factors besides the
fertilizer applied. The burn possessed by a given lot of tobacco
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is a resultant of the interaction of a number of these influences
and it is rarely possible to predict the effect of each factor except
by trial. Some of these factors are:

1. The locality. Although cigar tobacco has been grown
experimentally all over the United States and in most of the coun-
tries of the world, the industry has survived in a few restricted lo-
calities only which now supply the world’s markets. Attempts to
establish new centers of production, with a very few notable excep-
tions, have been failures; not because tobacco would not grow in
other places but because some one or more of the characteristics of
burn or quality did not satisfy the smoker. Even within the tobacco
sections there are certain localities which produce tobacco of char- -

TOBACCO TENTS AT THE CONNECTICUT STATE FAIR.

acteristics distinctive from the tobacco produced in other localities
of the same section. To determine the causes of these differences
is one of our problems. sl :

2. The climate. Temperature, humidity, distribution of
rainfall, occurrence of frosts and prevalence of fogs at certain
periods all have their inflience on burn and quality.

3. The soil. Even within small tobacco sections, growers
have found by experience that certain types of soil produce tobacco
with excellent burn, while others are not suitable. Most tobacco
farmers find that certain fields on their farms grow tobacco of
better quality than others, consequently they raise it continuously
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on one certain field which comes to be known as the “tobacco lot”
and may remain the same through several generations.

4. The season. It is a well known fact among dealers and
manufacturers that crops of certain years are poor “burners” and
they purchase as little as possible of the tobacco of that season,
while they are eager to “stock-up” with all they can get of the
crop of other seasons which are known to have yielded leaf of fine
burn. Seasons of insufficient rainfall are likely to give poor burn.

5. The method of handling. Differences in methods of C}Jl—
tivation, in time and stage of topping, suckering, and harvesting
may influence burn.

6. The cure. The rapidity of cure and the temperature and
humidity at which this process occurs have been found to influence
burn.

7. Fermentation. The principal purpose of sweating and
resweating tobacco is to improve the burn.

IMPORTANT POINTS IN JUDGING THE BURN

In judging the burn, the following points are taken into con-
sideration :

1. Fire holding capacity. This is measured by the length
of time during which a leaf or a cigar continues to glow after
being ignited. The longer it glows, the better the tobacco—at
least, up to a certain optimum.

2. Color of ash. The most desirable ash is light gray to
white. Muddy gray, dark gray and black ashes are objectionable.
Ash color can be judged only on the cigar. The ash of a single
leaf held between the hands may be dark gray or black but when
the leaf is wrapped on the cigar it frequently gives a gray or white
ash. Color of ash is governed by completeness of combustion and,
to some extent, by abundance of some calcining agent like lime.
When the combustion is not complete, considerable carbon remains
and this causes dark color.

3. Closeness of burn. This also can be judged only on the
cigar. The black band which precedes the red line of glow should
be very narrow—not over 1/25th of an inch-—and sharp. ) When it
is broad and of indefinite outline it is called “coaling.” This is
objectionable. Sometimes this is the fault of an improperly
matched filler, binder and wrapper. A filler which burns too
rapidly is likely to cause “coaling.” Coaling is commonly accom-
panied also by bad aroma and taste and a darker ash color.

4. Evenness of burn. The line of ignition should be regu-
lar and pass in a straight line around the cigar. Like the preced-
ing, a defect in this respect is quite often due to improper manu-
facture of the cigar.
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5. Flavor. Although there is some looseness in the use of
this term, we apply it to the gustatory sensation received when the
inhaled smoke comes in contact with the tongue and other parts
of the mouth. Some apply the term to the taste of the tobacco
itself when certain constituents of the head of the cigar go into
solution in the mouth. Or 1t may refer to the combination of the
two.

6. Aroma. The odor of the smoke is very important in
judging the value of tobacco. Certain sections of the world owe
their prominence in the tobacco industry entirely to the aroma of
the tobacco grown there. Tobacco which does not burn with a
pleasing aroma is worthless for smoking purposes.

The preferences of smokers differ so much that there has not
been any satisfactory method devised for measuring or evaluating
the aroma and flavor. On account of this difficulty and the fact
that no marked differences due to fertilizer treatment have been
detected in our tests, we have omitted all reference to these two
factors in the following discussion.

7. Coherence of ash. Coherence of ash refers to its capac-
ity for remaining in compact form for a considerable time after
combustion. Coherence is good if the ash of a cigar remains intact
for one inch or more after burning. Some split and fall off in
large chunks or curl. Some are “flakey” and small particles keep

-falling away during smoking. Either of these characteristics is

undesirable. An exceptionally good ash often will keep the exact
form of the cigar until it is two or three inches long without flak-
ing, splitting, crumbling or falling off.

METHODS OF TESTING THE BURN

There are two methods of testing the burn of tobacco. The
first methdd, known as the “strip test”, is made by lighting a single
leaf while held in the hands. In the second, the “cigar test,” the
leaves are rolled on a cigar before lighting.

The strip test is most useful in comparing the fire-holding
capacity of lots of tobacco. It may also prove the aroma. It
cannot be used for determining flavor, ash color, closeness or even-
ness of burn, or coherence of ash. A good fire-holding capacity,
however, as indicated on the strip test, is usually associated with
a desirable condition of the other factors mentioned. -

The tobacco buyer makes considerable use of the strip test. He
stretches the leaf taut between his two hands and then ignites it
either with the glowing end of a cigar or with a match. Ignition
of the leaf by the burning end of the cigar is the ideal method of
making the strip burn test. A match, candle, or Bunsen burner

_starts a flame which rapidly chars the leaf. A steady spreading

line of ignition without flame is the desired condition. = In making
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a large number of tests involved in the comparison of tobacco from
different experimental plots, ignition by the lighted cigar is ob-
viously not practicable. We have, therefore, adopted a method
which most closely simulates it, wiz., ignition from an incandescent
electric filament wound in a coil such as one finds in electric cigar

lighters. We have used a commercial cigar lighter sold under the

name of “Hold-heet”, which is supported on a stand like a desk
telephone and with a coil so exposed as to be easily touched by the

taut leaf. This has been modified to operate either from a foot

switch or a hand switch worked by an assistant who is recording.

The duration of burn is the number of seconds elapsing between

instant of removing leaf from “match” and the last spark of the

spreading glow. This is measured either with a stop watch or by

counting with the aid of a metronome. We have used the latter

method because it permits counting by both operators at once and

thus saves time. The leaf is ignited near the midrib in four places
uniformly spaced on all leaves and is then held in a vertical position
with the fire progressing toward the margin. The position in
which the leaf is held is not important, but it is important that it
should be the same for all tests of a given series. Sixty seconds
has been adopted as the maximum since most leaves will burn from
midrib to margin in about that space of time and because sixty
seconds on the leaf is a satisfactory burn. Some leaves burn
longer but in the interest of time saving, an arbitrary limit had to
be set. Even though they burn longer they are recorded as sixty
seconds.

It is very essential that all leaves be equally moist. We have
accomplished this by keeping all the leaves of the series under test
wrapped together in a rubber blanket for some time before the
test and removing them only as fast as needed. It is also impor-
tant that the tobaccos to be compared be equally fermented and
aged. Comparison of tobacco tested in the spring with other plots
tested in the fall will usually lead to false conclusions.

It is particularly important that the number of tests be large.
Individual leaves from the same plot show wide variation in fire-
holding capacity. Therefore, figures, to be significant, must be
averages of a large number of tests. It is doubtful whether a
conclusion based on less than a hundred tests is safe. Tests were
made on all of the four principal grades of leaves and on all replica-
tions of the same treatment.

. The cigar test. In this test the cured fermented leaves are
used in making cigars and are then smoked. They may be used
(1) as wrapper alone on some standard filler and binder, (2) as
wrapper and binder on a standard filler, or (3) for entire cigars
(clears). All three have been used in our tests. Since practically
all Connecticut tobacco is used for binders and wrappers, the first
two would seem to be best. A character such as aroma, however,
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1s not easy to judge if a foreign filler is used. A ught
the cigar test seems much preferable to the strip gesf}:rslgutthglrl?cﬁ‘ts,‘
may easily arise from the improper adjustment of wraﬁper‘ binder
and filler. The cigar test is essential for comparing ash color and
coherence and the closeness and evenness of burn. It may supple-
ment the test of fire-holding capacity but in this respect it ca%%ot
measure as fine differences as the strip test. ’
The test cigars may be smoked in the usual way, or by a me-
chanical intermittent smoker. The mechanical sm’oker 1s more
rapid and dqes not suffer from over indulgence, but it cannot be
used for testing taste. Also it seems to change the aroma for the
worse. For testing the other characteristics, however, the me-
chanical smoker is just as accurate as the human one. ;
Fire-holding capacity is determined by stopping the machine
atnd r%cord_mg the number of minutes elapsing before the cigar
fnﬁgfin ;rnmg as determined by absence of smoke on renewal of
Ash color is denoted as white, light gray, medium gray, dark
gray, black. Sometimes there is a brownish cast to a gre;y ash
and it is termed “muddy.” Color charts have not been found ver
useful because of lack of uniformity in color even on a single cigaz

Ash color should not be determined i
. on the end of
from a median section. i

SoME NITROGENOUS FERTILIZER MATERIALS

In previous reports (Tobacco Station Bulletins =, 6
ﬁve-yea_r nitrogen experiment (1922-26) has been Sf’ullyagic?sst:%e
The object of this old nitrogen series was to compare the effect of
certain nitrogen-carriers in the fertilizer mixture, on the yield and
quality of tobacco. The comparative yields have been fully tabu-
lated and discussed in previous reports. The quality has been
measured by the percentage of grades when sorted and by judg-
ment of experts. Only brief reference has been made previously
to the burning capacity of the tobacco. Such tests have now been
made on the last two crops of this series. ‘

During the first three years of the experiment no burn records
were made with the exception of a small number on the crop of
1923 (Bul. 5, p. 10, 11). The number of tests, however, was
entirely too small to warrant conclusions. ’ : '

When the crops of 1925 and 1926 were sorted, sample “hands”
of light wrappers, medium wrappers, darks and seconds were
packed in regular cases (250-300 lbs. of tobacco) and fermented
in the”sweat rooms of commercial warehouses.* After the “force
sweat” of about six weeks, the cases were removed to the station

* The writers are indebted to Mr John Orr i
v g of Wind i1
W. S. Pinney of Su&ield for the use of sweat rooms fosx'oihisolcalfzsrpa:)r;g. AN
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warehouse where they were allowed to undergo a “natural sweat”
during the following summer before burn tests were made in the
fall. This procedure necessitates delay of a year after sorting
before the test can be made and explains why reports on burn have
not been presented previously. Both “strip” tests and “cigar” tests
were made.

To make the strip tests, five leaves of each hand were selected
and each leaf tested in four places (as previously described under
“Methods™). Thus there were 20 individual tests of each grade,
there were four grades of each of the triplicate plots making a total
of 240 individual tests for the tobacco receiving a given treatment.
Repetition on the tobacco of the two years raises the number of
individual tests for each treatment to 480. This number should be
sufficiently large to make the results significant. The duration of
burn, in seconds, for the different treatments and the four grades
of each is tabulated below (Table 1).

TABLE 1. OLD NITROGEN SERIES. FIRE HOLDING CAPACITY OF
1925-26 CROPs.
StrIP BURN TESTS

TOBACCO BUL. 10’

Duration of Burn (seconds) p
Special i Ave. of Ay, of i
Plot | source of Dark Mediums Lights Seconds all grades | poth
No. | Nitrogen 5555171656 | 1025 | 1026 | 1925 | 1926 | 1925 | 1026 | 19251 | 1926 | years
N1 |1/5 N. in
Nitr. soda| 35.7 | 10.6 | 44.4 | 16.2 | 49.1 | 39.8 | 43.2 | 44.0 | 43.7 | 27.7 | 35-4
Nz |15 N. in
Nitr. soda| 32.4 | 11.3 | 34.4 | 14.2 | 34.2 | 29.7 | 38.8 | 39.9 | 34.9 | 23.8 | 29.4
N3 |1/5 N. in ; g
Sulf. am. | 20.2| 8.7|22.6 | 13.5| 30.8| 19.0 | 29.5 | 22.9 | 25.8 | 16.0 | 20.9 4
Ng | N.in
Sulf. Am. | 14.4| 8.2|157| 9.5|18.1 | 16.9| 14.8 | 23.1 | 15.7 | 14.3 | 15.0
N5 |AIl N. in
Organics | 15.4 | 9.2 | 16.0| 14.7 | 17.8 | 21.1 | 18.2 | 27.0 | 16.9 | 18.0 | 17.5 =
N6 .|% N. in.
D.G. Fish| 14.0 | 11.7 | 25.9 | 20.3 | 34.2 | 31.8 | 32.0 | 37.4 | 26.5 | 25.3 | 25.9
N7 |% N.in '
tankage | 36.9 | 12.1| 33.4 | 14.2 | 40.1 | 28.1 | 46.4 | 31.3 [ 39.2 | 21.4 | 30.3

Effect of increasing the nitrate of soda.

DISCUSSION OF RESULTS OF STRIP TESTS

the standard formula with which to compare all others. C
produced on this formula consistently had the highest burning
One-fifth of the nitrogen was from

capacity of all the plots.

The N1 formula is
Tobacco

nitrate of soda, the remainder being in cottonseed .meal and castor
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pomace in ratio of 3:1. No sulfate of ammonia was applied to
these plots during the five years of the experiment. On the N2
plots, the same fertilizer was applied except that the nitrate of
soda was increased to furnish one-half of the nitrogen (100 lbs.).
The fire-holding capacity is consistently lower on these N2 plots.
During the preceding 3 years of the experiment, however, the N2
plots had a fertilizer containing 260 Ibs. of sulfate of ammonia per
acre annually. Whether there was any “carry-over” effect of the
sulfate of ammonia is not certain. The depression in burn for the
second year was not as great as for the first.

Effect of sulfate of ammonia. The fertilizer mixtures used
on plots N3 and N4 were identical with those used on N1 and N2
respectively except that in N3 and N4 the mineral nitrogen was
in the form of sulfate of ammonia instead of nitrate of soda. N4
had the lowest fire-holding capacity of any of the plots and also
had the most sulfate of ammonia applied. N3 also, which had only
one-fifth of its nitrogen from sulfate of ammonia, showed a de-
cided depression in fire-holding capacity when compared with
either of the nitrate of soda plots. This consistent depression of
burn on the sulfate of ammonia plots is the most marked of any
of the differences brought out in these tests of the old nitrogen
series.

Effect of omitting all mineral carriers of nitrogen. The N5
plots had all their nitrogen in the form of cottonseed meal and
castor pomace during 1925 and 1926. During the preceding three
years, however, these plots received all their nitrogen in mineral
carriers (including 724 lbs. of sulfate of ammonia per acre annu-
ally). Itis more probable that the low fire-holding capacity which
they show was due to the carry-over effect of the previous high sul-
fate treatment rather than the use of the organics in 1925 and 1926.

Effect of dry ground fish. The treatment of the N6 plots
where half of the nitrogen was from fish, has not been changed
durinlg the five years of the experiment. The burn in all grades is
consistently somewhat lower than for the N1 plots with which it

'should be compared. Apparently fish also has a depressing effect

on burn although not as marked as that shown by sulfate of am-
monia.

Tankage. The treatment of the tankage plots also has not
been changed during the five years. Although the final average is
five seconds below that of .the N1 plots the differences were not
so consistent nor so large as between the others.

CIGAR TESTS

For cigar tests, an experienced cigar maker used the seconds
and light wrappers for each plot (1) as binder arid wrapper on a
standard filler and (2) as filler, binder and wrapper (“clears”).
Some were smoked in the usual way, others by means of the auto-
matic smoking apparatus described above.
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Fire holding capacity. With but a few exceptions all cigars
easily held fire for five minutes. The longest was nine minutes.
The highest fire-holding capacity was possessed by cigars from the
N1, N2, and N7 plots, the lowest by N3, 4, 5. In this respect it
agreed fairly well with the strip tests. ,

Ash color. Differences between treatments were more
marked in the color of the ash than in any other respect. N1 had
the best color, usually light gray with an occasional medium. The
N7 cigars were mostly as light as the N1 but threw some darks.
Nz was medium gray. The ash of N3, 4, and 5, was unsatisfac-
tory, being mostly dark muddy gray with a few mediums.

Coal band was best on N1, 2, 6, 7, but was broad and inclined
to indefinite “coaling” on N3 and 4. Also in evenness, N3 and
N4 were the poorest. :

Coherence was good for all treatments. There was no flak-
ing, splitting or crumbling in any of them.

The correlation of burn characters is well illustrated by compari-
son of the N1 burn with N4. NI possesses the combination of
high fire holding capacity, light ash, and a close and even burn.
Contrasted with this is N4 with low fire-holding capacity, dark ash,
uneven burn with broad coal band. This correlation has prevailed
throughout all our tests.

SINGLE SOURCES OF NITROGEN

In another series of plots, started in 1926, four nitrogenous
fertilizer materials were compared by using each as the only source
of nitrogen on one of four plots on another field. The plots were
one-fortieth acre in size. All other ingredients of the mixture ex-
cept the nitrogen carrier were the same. A sufficient ration of
potash and phosphoric acid was supplied to avoid any shortage.
The four carriers were cottonseed meal, nitrate of soda, sulfate of
ammonia and synthetic urea. After the same period of force
sweat and natural sweat as previously mentioned for the other
tobacco, burn tests were made; twenty tests of each grade. The
results are presented in Table 2.

TABLE 2. SINGLE NITROGEN CARRIER SERIES. CROP OF 1926.
Strip BurnN TEsTs.

: DURATION OF BURN IN SECONDS.

Plot Nitrogen =

No. Carrier Darks Mediums | Lights Seconds Ave
Ni1 C. S. Meal I1.5 34.7 39.8 50.0 34.0
Ni2 Nitr. Soda 3.3 48.2 38.1 48.5 37.0
Ni13 Sulf. Am. 10.0 14.8 28.4 30.0 20.8
Nig Urea 14.9 29.7 35.5 34.8 29.0
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This table shows again the marked depression in the fire-holding
capacity resulting from sulfate of ammonia. This is evident in
all grades.

The nitrate of soda plot showed no depression but a somewhat
better burn than cottonseed alone. Tobacco from the urea plot
did not burn quite as well as from the cottonseed plot. Since,
however, this was the first year of the series and since the plots
were not replicated, it is best not to draw conclusions except from
large and consistent differences. - The table is included here be-
cause it corroborates®the conclusion drawn from the old nitrogen
series as to the injurious effect of sulfate of ammonia on burn.

' ADDITIONAL EVIDENCE ON EFFECT OF SULFATE OF AMMONIA

Additional support for the same conclusion is afforded by results
of a third set of experiments in which the effect of acid and alka-
line fertilizers on soil reaction and prevalence of black rootrot is
under test. The composition of the acid, alkaline, and neutral
fertilizer mixtures is as follows:

Acip FerTiLIZER (PLoT Tia Anp Tib).

Material : Tiba, f Plant nutrients per acre
Acre NH; I P05 I K20
Ammonium sulfate 440 110.0
Cotton seed meal 1100 90.2 31.9 16.5
Precipitated bone 333 128.1
Sulfate of potash 367 183.5
£ b7 D TS A | s N 200.2 160.0 200.0

ALKALINE FERTILIZER (PLoT T2a AND T2b).

Material Ebaaer Plant nutrients per acre
Acre NH; | Ps | Ku0
Nitrate of soda 585 110.0
Cotton seed meal 1100 90.2 31.9 16.5
Precipitated bone 333 128.1
Carbonate of pot. . 282.3 183.5
i 2o s S S A R S T 200.2 160.0 200.0
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GeNERAL Formura (Prot T3a anp T3b).

Lb Plant nutrients per acre

i S. per

i Acre NH; P05 K10

Cotton seed meal : 1463.4 | 120.0 42.4 21.9

Castor pomace 588.2 40.0 10.6 5.9

Nitrate of soda 105.5 19.83

Ammophos (urea in 1927) 103.1 20.17 22.g1

Precipitated bone 220.0 84. L

Sulfate of potash 172.2 g

Carbonate of potash 132.3 :
DOV AL M S SV 200.0 160.5 200.0

These mixtures have been applied annually, starting with 1924,
to the same three plots. In addition, one-half of each plot was

heavily limed each year. :
It will be noted that the acid fertilizer contains a large quantity
of sulfate of ammonia while the alkaline fertilizer contains suffi-
cient nitrate of soda to furnish the same amount of nitrogen.
Results of burn tests on the crops of 1925 and 1926 are pre-
sented in Table 3. ;

TaBLE 3. Rootror SERIES. CROPS OF 1925, 1926.
Strip BURN TESTs.

DURATION OF BURN (IN SECONDS) ALL GRADES
£
Plot Cha;acter ng:te' Darks Mediums Lights Seconds Average
No. | Fertilizer | ment | e= 16761 To25 | 1926 | 1925 | 1926 | 1925 | 1926 | 1925 | 1926
7=l 177 S B 1D s 97| 7:3| 84| 13.7| 148
Ti | Acid §3 (o e 0. -3 X EUR 18.9 | 15.9 | 12.3 | 28.9![ T4.7 | 139 |- wcni +|oi0nins L
yes. | 30:2 . v 37.4 | 29.8| 32.9| 25.8|23.1 | 22.1 | 35.4| 332
T2 | Alkaline no | 29.8 | ou . 38.7 | 27.6| 4331451 |48.748.9 .-t uens .
ves | 37F |3 s 28.6 | 15.0 | 12.5 | 17.8 | 17.9 | 22.6 | 32.5 | 29.I
T3 | Neutral N0 13945 k4 5one » 39.31 30.3128.7|450139.1(402.....]..... i
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analyses show no significant differences in quantity of total nitro-
gen, nitrate nitrogen or ammonia nitrogen. As will be shown in a
later page in this bulletin, sulfate of ammonia has in every case
made the soil more acid. It is conceivable that the acid condition
is indirectly the cause of poor burn since it causes changes in the
solubility of certain soil elements and affects the nutrition of the
tobacco plants.

Sulfate of ammonia is not used very extensively for a tobacco
fertilizer but assumes importance for two reasons: (1) it has been
used as a cheap source of nitrogen in some mixed goods where the
manufacturer is not required to reveal the constituents of the mix-
ture and (2) it is being used by some growers with the object of
making the land more acid where rootrot has become prevalent.
It may be anticipated in either case, its use will be attended by

~some impairment of burn. ,

UREA

The urea series was begun in 1925 with six plots on Field IX.
Two plots received the standard formula which contains no urea
and in which all the nitrogen is in cottonseed meal, castor pomace
and nitrate of soda. Two other plots received the same mixture
except that one-half of the nitrogen was from urea. On the last
two plots, all the nitrogen of the formula was in urea. Except for
the quantity of urea, all the fertilizer formulas were the same.

Burn tests were made on the samples of the 1925 crop in the
spring before they had a chance to go through the natural summer
sweat. This is reflected in the low burn capacity as compared
with that of the 1926 crop. Tests of the latter were made after

the summer sweat. The tests of both years are presented in
Table 4.

I
TABLE 4. URrea SEriEs. CROP OF 1925-26.

Strip BURN TESTS.

Here again the burn was reduced to less than one-half of the
fire-holding capacity of the other plots when large quantities of
sulfate of ammonia were used. Ly

The fact that sulfate of ammonia applied in the fertilizer under
these conditions injures the burn, is thus fairly well established
but the reason for this effect has not been fully determined. The
first explanation that would occur to one is that it increases the
sulfur content of the leaf. Garner found sulfates to be injurious
to burn.' The chemical analyses of tobacco from these plots
(p. 45) does show some increase 1n the sulfur absorbed. The

" 1U.S.D. A. Bur. Pl Indus. Bul. 105, p. 18, 1907

DURATION OF BURN (SECONDS).
Quantity
got of Darks Mediums Lights Seconds All grades | Both
9% Urea 1925 | 1926 |"1925 | 1926 | 1925 | 1926 | 1925 | 1926 | 1925 | 1926 | vears
N1 | No urea 13.9| 9.3 | 15.2|2I.1 | 11.9 | 40.0 | 22.5| 33.0 | 15.9 | 25.8 | 20.9
N8 | 24 N.inurea | 18.8| 8.3|18.6|17.5|24.8 33.3|22.91 36.1 | 21.3 | 24.0 | 22.7
Ng | All N in urea | 10.7 | 11.3 | 19.6.| 22.5 | 19.2 2691 17.9 | 37.4| 17.0 | 24.5| 20.

Each figure in the extreme right hand column is the average of
320 individual burn tests. A study of this table does not show
any significant differences in burn corresponding to the different
quantities of urea used.

“Cigar tests” were made on tobacco from all the urea plots and
from the two adjacent checks. There were no significant differ-
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ences in the fire-holding capacity, evenness or closeness of burn,
nor in coherence of ash. In the color of ash, however, the cigars.
from the urea plots were somewhat superior to the check plots,
being mostly very light gray to white. There was no tendency to
flaking in any of them. No explanation of this whiteness of the
urea cigars is apparent.

PoTrasH SALTS

Experimental field plots for the purpose of comparing different
carriers of potash have been grown on the station farm since 1923.
The results of the tests are recorded in Bulletins 5, 6, and 8, of the
Tobacco Station. There are four series of these, located on differ-
ent parts of the farm.

Double sulfate of potash-magnesia. The first series consists
of a block of six plots which were begun in 1923 for the purpose
of comparing high grade sulfate of potash with double sulfate of
potash-magnesia. The two K1 plots were fertilized with the
standard ration which has all the mineral potash in the form of
high grade sulfate; the K2 plots had an equal amount of potash in
form of double manure salts while the K3 plots had the same
amount of potash divided equally from the two sources. No
changes in location of plots have been made during the five years
of the experiment. Burn tests were made on the crops of 1925
and 1026. Results of the strip burn tests are presented in Table 5.

Srrip Burn Tests ON CroPs OF 1925, 1926.

DURATION OF BURN IN SECONDS.

Plot Source : :
No. of Darks \ Mediums Lights Seconds All grades
Fotad 1025 | 1926 | 1925 | 1926 | 1925 | 1926 | 1925 | 1926 | 1925 \ 1926
K1 | H. Grade 36.4 | 14.9 | 25.8 | 16.4 | 52.9 36.7 | 36.1 | 44.0| 37.8 | 28.0
: Sulfate

K2 | Double Man- | 23.4 | 10.6 | 25.9 | 16.8 | 36.4 | 30.1 28.7 | 41.4 | 28.6 | 24.7
ure Salts ‘

K3 | One half 25.7 | 15.4 | 24.2 | 18.3 | 48.9 33.6 | 39.5| 32.7 | 34.6 | 25.0
from each bl

Each of the figures in the right hand column is an ave-rége of 320

tests. A study of this table shows a small but very consistent drop
in the fire-holding capacity through the use of the double salt to
replace high grade sulfate. When a mixture of the two was used,
the fire-holding capacity was exactly intermediate between the
others. The constancy of these differences leads us to conclude
that the use of sulfate of potash-magnesia is detrimental to the
burn of tobacco. Since no chemical analyses of the tobacco from
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these plots has yet been made we are not in a position to offer an
explanation of this effect. The first explanation which would
occur to one is that it was due to an increase either in the magnesia
or the sulfate content of the leaf.

Muriate. The injurious effect of muriate of potash has been
demonstrated experimentally in various tobacco sections but in the
Connecticut Valley no data on this point are on record previous
to the experiments described in our report for 1926. This experi-
ment was continued for two years. Burn tests as compared with
adjacent check plots where the fertilizer was identical except for
the use of sulfate instead of muriate are recorded in Table 6.

TABLE 6. MURIATE vs. SULFATE OF PoTAsH.
Strip BUrRN TEsTs OF CROPS OF 1925 AND 1926

DURATION OF BURN IN SECONDS

Source
Plot o e
No. Potash Darks Mediums Lights Seconds All grades age
1925 | 1926 | 1925 | 1926 | 1925 | 1926 | 1925 | 1926 | 1925 | 1926 o;e;.‘r”s
K6 | Muriate 36| 42| 56| 67| 56| 49| 46| 86| 49| 6.1| 5.5
K1 ! Sulfate 35.7110.6 | 29.1 | 16.2 | 49.1 | 39.8 | 43.2 | 44.0 | 43.1 | 27.7 | 35.4

The results are so overwhelmingly adverse for muriate that
there could be no question as to its ruinous effect on burn when
used to supply 172 lbs. of potash per acre (about 150 ibs. chlorine).
On another part of the same field, plots, where 53 Ibs. of chlorine
are applied annually, are included in some experiments in coopera-
tion with the United States Department of Agriculture. Mr.
18heity Murvym, in charge, found that this smaller amount was also
very deleterious to the burn.

Carbonate and Nitrate of Potash., This set of ten plots on
Field V was started in 1925 with the object of comparing carbon-
ate, nitrate and sulfate of potash. Plots were in duplicate in 1925
and 1926 but the experiment enlarged in 1927 to make five repli-
cations of each treatment. Burn tests were made on the crops of
1925 and 1926 and are recorded in Table 7. '
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TABLE 7. CARBONATE, NITRATE AND SULFATE OF PoTASH.
Strip BurN TEsTs ON CROPS OF 1925 AND 1926.

DURATION OF BURN (SECONDS)

Source i

s Darks Mediums Lights Seconds All Grades |of two

o 1925 | 1926 | 1925 | 1926 | 1925 | 1926 | 1925 | 1926 | 1925 | 1926 | years
Sulfate 34.0 | 27.9 | 30.8 | 41.5 | 46.4 | 54.6 | 32.1 | 52.9 | 35.8 | 44.2 | 40.0

Carbonate 41.5 | 22.8 | 40.7 | 54.5| 50.4 | 59.1 | 47.4 | 58.8 | 45.0 | 48.8 | 46.9

2/3 Nitrate 27.2 | 16.7 | 51.3 | 39.4 | 44.2 | 54.7 | 49.8 | 54.9 | 43.1 | 41.4 | 42.3
1/3 carbonate

14 carbonate | 40.2 | 19.1 | 25.3 | 49.1 | 44.7 | 51.7 | 41.8 | 48.3 | 38.0 | 42.3 | 40.2
14 sulfate

1/3 sulfate 44.6 | 26.5 | 43.3 | 50.6 | 38.8 | 57.9 | 45.0 | 47.7 | 42.9 | 45.2 | 44.1
1/3 carbonate
1/3 nitrate

The differences in fire-holding capacity of the different plots are
small. Of the three carriers, carbonate ranks first, nitrate second,
and sulfate third. A combination of the three carriers, however,
gave almost as good results as carbonate. -

QUANTITY OF PHOSPHORUS

On the phosphorus series, four different quantities of phos-
phoric acid per acre were applied annually for five years. The
four plots were in triplicate. ~During the fourth and fifth years,
the only special carrier of phosphorus was precipitated bone. Dur-
ing the preceding three years a mixture of precipitated bone and
superphosphate was used on the P1 plots. The amount of phos-
phoric acid applied per acre is given in Table 8. The 53 lbs. in
the P2 formula were in the cottonseed meal and castor pomace of
the formula. There were no special phosphorus carriers. Burn
tests were made on the crops of the fourth and fifth year and are
presented in the same table. FEach figure in the right hand column
is the average of 480 tests.

TABLE 8. PHOSPHORUS SERIES.
Strip BUrRN TEsTs. CROPS OF 1925 AND 1926.

DURATION OF BURN SECONDS.
oy e et i i ds All Grade
Med Light Secon
i i 192]5)ark15926 1925e mgszc 1925 | 1926 | 1925 | 1926 | 1925 | 1926
: ; 6.5 | 25.2 |
26.0 | 12.5 | 26.7 | 20.7 | 39.4 | 30.3 | 53.9 | 37-2 | 3
Eg Igg 319 | 16.1] 3.0 | 192 3;2 g;? ggg gig ggi zgg
19.6 | 8.4 | 19.7 | 14.0 | 25. . : 5 X :
gi ;gg 2?.6 S.g 26.6 | 18.9 | 26.9 | 25.4 | 34.5 | 34.9 | 27.4 | 22.0
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It is apparent from these tests that the two plots which received
the smaller quantity of phosphorus produced tobacco with the
highest fire-holding capacity. Those two which received the heavy
applications of phosphorus show a consistent depression in fire-
holding capacity. These results lead us to believe that heavy ap-
plications of phosphorus to old tobacco land may affect to some
extent the fire-holding capacity of the tobacco and should be
avoided. In view of the fact that chemical analyses fail to show

. greater absorption of phosphorus by tobacco on the high phos-

phorus plots it is not easy to explain this effect.

For a full discussion of the phosphorus experiment, the reader
is referred to Tobacco Station Bulletin 7

When “‘cigar tests” were made, there were no differences ap-
parent in fire-holding capacity or ash characters.

Lime

Heavily limed plots on three different fields afford an oppor-
tunity to test the effect of lime on burn.

Lime series on Station Field VIII. Beginning with 1922 these
plots were limed heavily each year. With the last application in
spring of 1925 they had received five tons of hydrated lime per
acre, and the reaction of the soil was somewhat above 70pH. 1In
‘Table 9 the burn of the tobacco from these plots is compared with
the check plots of the urea series on one side and with the check
plots of the manure and cover crop plots on the other. These
checks had the same fertilizer treatment as Field VIII and were
immediately adjacent to it but were never limed. '

TABLE 9. LiME Prots.
StrRIP BURN TESTS.

b 4 DURATION OF BURN IN SECONDS,

Isi:t Trg;l‘tnnlfent Darks | Mediums | Lights | _Seconds | Avrg.
THIELAVIA SERIES 1925-1926
1925 | 1926 | 1925 | 1926 | 1925 | 1926 | 1925 | 1926
Fi'2 34 Lime 2835 (1. . 33.0| 18.9 | 22.7 | 17.8 | 16.1 | 17.7 | 22.1
T1, 2, 3b| Nolime |26.7]..... 32.3124.61281]39.7134.2 | 34.3 31.4
LiMe SERrIES ON FIELD viiL. 1926.
L Lime 22.5 27.8 26.1 20.7 22.5
C3, 5, 14| No lime 15.8 29.0 37.8 38.5 30.3
N1 No lime 9:3 21.1 40.0 33.0 25.8
LiME SERIES ON PoQuoNock FILp 1926.
4H, 14A Lime I 20.9 l 20.1 12.1 10.6 15.9
6A, 14B No !

15A Lime 26.8 39.2 371 42.7 36.4
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The results show that the tobacco from the checks on either side
of the limed plots burned longer than the limed tobacco.

Thielavia series. On this series, which has been mentioned
previously in connection with the sulfate of ammonia tests, one half
of each of three plots was limed annually at a rate of one ton hy-
drated lime per acre. Tests on the crops of 1925 and 1926 are
recorded in Table 9. Here again there is a distinct depression in
fire-holding capacity from the heavy use of lime.

Poquonock series. In some field experiments on brown
rootrot at Poquonock, two plots were limed annually at same rate
as the Thielavia plots beginning in 1925. Tests on the tobacco
from these and from adjacent unlimed plots are included in Table
9 and show that here again there was a distinct lowering of the
fire-holding capacity from lime. :

From the results of these three independent series of tests it is
apparent that lime applied in large quantity reduces the fire-holding
capacity as measured by the strip test.

Cigar tests. Cigars were made from the lime series of 1925
but not from the other series. These were compared with the
checks of the urea series and manure series. The lime-treated
tobacco gave the most perfect burn of any of the cigars from the
crop of 1925. The ash color was mostly pure white or at most a
very light gray. The coal band was extremely narrow and even.
There was a slight tendency to flaking of the ash but it was not
objectionable. The fire-holding capacity was also the best of any
of the cigars, this being the only lot which would hold fire for ten
minutes. This is not easy to explain in view of the injurious
effect which the lime had in the strip burn tests of tobacco from the
same plots. .

SUMMARY

I. Sulfate of ammonia seriously lowered the fire-holding capac-
ity both when tested by the strip test and when the cigar test was
used. Dark muddy ash, uneven burn and coaling also charac-
terized the cigar test.

2. Large quantities of dry ground fish in the mixture also
lowered the fire-holding capacity but not so much as the sulfate of
ammonia. :

3. Tankage had no pronounced effect.

4. Results with nitrate of soda were not entirely conclusive
but did not indicate serious, if any, impairment of burn.

5. Urea did not affect the fire-holding capacity but increased
the whiteness of ash.

6. Large quantities of phosphorus lowered fire-holding capacity

~on strip test but made no difference in the cigar test.
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7. Muriate of potash almost destroys the fire-holding capacity.

8. Double sulfate of potash-magnesia lowered the fire-holding
capacity when compared with high grade sulfate.

9. Comparing nitrate, catbonate and sulfate of potash, the
differences in fire-holding capacity were not large but two years’
results ranked carbonate first, nitrate second, and sulfate third.
Ash characters were in the same order.

10. Lime in large amount reduced the fire-holding capacity
when tested on the leaf. On the cigar, however, the fire-holding
capacity was good. From the standpoint of whiteness of ash,
closeness and evenness of burn, the cigars from the lime plots
ranked highest.

CHEMICAL ANALYSES OF TOBACCO FROM THE
NITROGEN PLOTS

E. M. Bailey and P. J. Anderson*

The analytical data reported here were obtained upon tabacco
grown upon a series of experimental plots referred to in this, and
in previous publications, as the “old nitrogen series”. Many data
are already available upon the composition of tobacco leaf grown
under various conditions, particularly with varying applications of
nitrogenous and other fertilizers, but because of the rather complete
history of these plots as regards fertilizer applications for a number
of years past, it was felt that analyses of the leaf, in addition to
their present interest, would be of value for reference in future
work. The chief purpose of these analyses is to show what differ-
ences, if any, in leaf composition might be found where nitrogen
was supplied in equal amounts but in varying forms. Then too,
since the tobaccos from these plots have shown decided differences
in leaf quality, burn for example, it was thought that analyses
might show certain correlations between composition and burning
quality which would, at least, be suggestive. No doubt many fac-
tors are involved in the explanation of satisfactory or unsatisfac-
tory burning capacity, and the difficulties of postulating such quali-
ties in terms of chemical ‘composition of leaf are recognized.
Interpretations based upon the composition of the entire leaf may
be further complicated due to the unequal distribution of certain
constituents between midrib and the remainder of the leaf. These
and other considerations probably led to the so-called “synthetic”
method of approaching the problem of burn by which tobacco is

* With the collaboration of Messrs. Fisher, Nolan and Mathis to whom
credit for the analytical work involved is due.
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directly treated with various chemicals and the resultant effects
upon burning quality noted.

The analyses herein reported are of the leaf as a whole. Sample
hands were taken from each plot and each of the four grades when
the tobacco was sorted. These hands were fermented and aged
as already described in the discussion of burn tests. It was not
thought necessary to analyze all of the four grades of each plot.
The two most distinct grades were therefore selected, viz., dark
wrappers and light wrappers. The dark wrappers are the heavier
leaves from the tops of the plants. The grade which is called
“lights” in these analyses was not always of sufficiently good qual-
ity for that grade; in some cases the long seconds were substituted,
particularly in the crop of 1926, but the position on the plant is in
all cases the same, i.e., well toward the bottom but above the sand
leaves and short seconds.

METHODS OF ANALYSIS

The moist leaves as received were air-dried and the air-dry
material analyzed. Woody butts of leaves were removed but the
midribs were left intact. The aif-dry material was ground to pass
a 1/25 in. sieve and the ground material preserved in tightly stop-
pered containers. The methods of analysis employed were those as
described in Official and Tentative Methods of Analysis of the
Association of Official Agricultural Chemists,’ but the following
additional comments may be made. :

Nitrogen. Total nitrogen was determined by the Kjeldahl
method modified to include the nitrogen of nitrates. Nitrate
nitrogen was determined by the reduced iron method, distilling with
magnesium oxide, and making a correction for the nitrogen due to
the action of sulphuric acid upon organic material” Nicotine ni-
trogen was calculated from nicotine as determined by the silico-
tungstic acid method. The determination of nitrogen in ammo-
nium salts by the usual method of distillation with magnesium
oxide gives results which are not reliable as evaluations of am-
moniacal nitrogen because of the interference of nicotine ‘which
distills over under the conditions imposed by the method. In order
to determine the effect of nicotine upon the distribution of nitrogen

as determined by the usual methods, solutions of ammonium sul- -

phate, nitrate of soda and nicotine citrate of definite concentrations
were prepared and determinations of total nitrogen, ammoniacal
nitrogen and nitrate nitrogen made. The results obtained are
summarized as follows:

* Chapter IV, pg. 39 et seq.
*Jour. Assoc. Offi. Agr. Chemists. 11, 32, 1928.
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INFLUENCE OF NicoTiNE ON NITROGEN DisTRIBUTION

ToraL NITROGEN = NITROGEN
NITROGEN In In
MATERIAL AMMONIA NITRATE
gm. gm. gm.
Ammonium sulphate present, calc. 0.0080 0.0080 0.0000
found 0.0080 0.0081 0.0002
Sedium nitrate present, calc. 0.0144 0.0000 0.0144
found 0.0146 0.0000 0.0140
Nicotine citrate . present, calc. 0.0061 0.0000 0.0000
found 0.0063 0.0020 —-0.0006
Ammon. sulph.+ ‘
Sodium nitrate present, calc. 0.0224 0.0080 0.0144
found 0.0224 0.0080 0.0135
Ammon. sulph+
Nicotine citr. present calc. 0.0141 0.0080 0.0000
found 0.0140 0.0098 —0.0002
Sodium nitfate+
Nicotine sulph. present, calc. 0.0205 0.0000 0.0144
found 0.0200 0.0020 0.0135
Ammon. sulph.-}-
Sodium nitrate-
Nicotine citrate . present, calc. 0.0285 0.0080 0.0144
found 0.0281 0.0098 0.0133

Aliqgots were taken so that the amounts of the several materials
approximate percentages of the magnitude found in our analyses
of tobacco. It is evident from these results that total nitrogen and
nitrate nitrogen are accurately evaluated in mixtures of these three
substances, but that results for nitrogen in ammonium salts are
too high due to the presence of nicotine. Under the conditions
of uniform technique, which was the same as employed in the
analyses of tobacco reported here, ammoniacal nitrogen is enhanced
by about 0.2 per cent due to nicotine. Under other conditions
(longer distillation for example), the error due to nicotine may be
increased, In the determination of nitrate nitrogen by the method
here employed the value for “ammoniacal” nitrogen is involved as
a corrective factor, but however imperfect this factor may be as an
expression of ammonia it does net vitiate the evaluation of nitrate
nitrogen.  Nicotine was determined by distilling with sodium hy-
droxide and precipitating nicotine in the distillate by means of
silicotungstic acid. i

Sulphur was determined by the tentative magnesium nitrate
method. Sulphate sulphur was determined by digesting the to-
bacco with 1 per cent hydrochloric acid at room temperature for
three hours in a shaking machine and precipitating sulphate in the
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CONNECTICUT EXPERIMENT STATION

ANALYSES OF SAMPLES FroM THE CROP OF 1926

TABLE I1.

MOISTURE-FREE BASIS)

(AVERAGES OF TRIPLICATES,
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DiISCUSSION OoF ANALYTICAL DATA

Total ash. Sand and soluble silica. These constituents for
the several plots are summarized in Table 12a. Total ash is higher
in the light leaves than in the dark, as would be expected since
the light leaves contain considerably more of both calcium and
potash than is found in leaves higher up on the stalk. In the 1926
crop it appears that the ash of the dark leaves is nearly the same
as that of the corresponding leaves of the previous crop; but the
seconds (lower on the stalk than lights), are somewhat higher in
ash, on the average, than the leaves immediately above (lights),
of the year before. The differences between the several plots with
respect to ash are not great enough to be of significance.

TABLE 12a. COMPARISON OF GROUPS BY CONSTITUENTS.
(AVERAGES, MOISTURE-FREE B AsIs).

Total Ash Sanq _and S{)luble
- 1925 Crop 1926 Crop Silica, Sio,

Rlots Sec- 1925 Crop

Dark & All | Dark | ond All || Dark | Light; All

Yol ot ot Bl ok Gall God Toniti T
N1 25.77|28.01|26.89(24.83|27.36|26.08|| 1.82| 1.27| 1.55
N2 23.32|27.55|25.44/24.08|29.13|26.61|| 1.02| 1.60| I.3I
N3 25.74/29.32|27.53|24.45|28.79|26.62|| 1.15| 1.62| 1.39
N4 25.49|27.00(26.25|25.30/28.19(26.75|| 0.96| 1.30| 1.13
N5 24.37|26.80(25.59|25.18/28.31|26.74|| 1.00| 1.40| 1.20
N6 24.83(27.39|26.14(25.40|29.26|27.33|| 1.00| 1.32| 1.I6
N7 24.58|27.62(26.10/24.99|29.03(27.01|| 1.08| 1.38| 1.23
Maximum 25.77|29.32|27.53|25.40|29.26|27.33|| 1.82| 1.62| 1.55
Minimum 23.32|27.00(25.44(24.08/|27.36{26.08|| 0.96 1.27| I1.13
Average 24.87|27.67|26.28|24.89|28.58|26.73|| 1.15] 1.41]| 1.28

8

Sand and soluble silica are a little higher in light leaves as shown
by the averages and, generally by the separate plots. The differ-
ences are not striking but they are in the expected direction. If
the results for total ash be corrected for sand and soluble silica the
differences in ash already noted remain of about.the same magni-
tude and in the same direction.

Iron and aluminum, and manganese. The results for these
constituents are summarized in Table 12b. In the 1925 crop, iron
and aluminum were determinied together and there are practically
no differences either between dark leaves and light or between
the several plots. In the crop of the succeeding year, aluminum
was determined separately. Considering the magnitude of the
values involved, the differences are not very striking; but plots
3, 4 and 5 as a group are higher in aluminum than the others. The

soil of these three plots was relatively more acid than that of the
other plots.
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TABLE 12b. CoMPARISON OF GROUPS BY CONSTITUENTS.
(AVERAGES, MOISTURE-FREE BAsIs).

Iron and Aluminum Aluminum Manganese Mn3O4
Fe,0;+ ALO; ATLOs
Plots 1925 Crop 1926 Crop 1925 Crop 1926 Crop
Sec- Sec-
Dark | Light| All |Dark| onq | All |Dark | Light| All |Dark| ond | All
%l % | D %o| | %| %| %| | %| %| %
N1 0.19| 0.17| 0.18| 0.05| 0.09| 0.07| 0.07| 0.05| 0.06| 0.16| 0.14| 0.15
Nz . 0.19| 0.25| 0.22| 0.04| 0.08| 0.06| 0.05| 0.06| 0.06| 0.14| 0.13| 0.14
N3 0.18| 0.22| 0.20| 0.08| 0.14| 0.1I| 0.16| 0.23| 0.20| 0.28| 0.29| 0.29
N4 0.21| 0.21| 0.19| 0.08| 0.1I| 0.09| 0.17| 0.22| 0.20| 0.35| 0.39| 0.37
N5 0.17| 0.21| 0.19| 0.08| 0.13| 0.10| 0.22| 0.3I| 0.27| 0.38| 0.36| 0.37
Neé 0.27| 0.23| 0.25| 0.07| 0.06| 0.07| 0.09| 0.11| 0.10| 0.17| 0.18| 0.18
N7 0.20;| 0.24| 0.22| 0.04| 0.04| 0.04| 0.09| 0.10| 0.10| 0.16] 0.19| 0.18
Maximum 0.27| 0.25| 0.25| 0.08| 0.14| 0.1I1| 0.22| 0.31| 0.27| 0.38| 0.39| 0.37
Minimum 0.17| 0.17| 0.18| 0.04| 0.04| 0.04| 0.05| 0.05| 0.06| 0.14| 0.13| 0.14
Average 0.20| 0.22| 0.22| 0.06| 0.10| 0.08] 0.12| 0.15| 0.14! 0.23| 0.24| 0.24

1 Single analysis.

There are no conspicuous differences in manganese content be-
tween the dark leaves and light leaves or dark leaves and seconds
of the two years. Between plots however it is seen that 3, 4 and
5 are decidedly higher than the other plots 1n both years. The
leaves of these plots showed the poorest burning qualities in both
series of tests for the two years. To what extent, if any, man-
ganese contributes to this result remains to be determined, but the
asscciation of the two features is of more than passing interest.
So far as shown by these analyses manganese is the only element,
with the exception of sulphur, (and possibly aluminum) which
shows any distinct correlation with burning quality.

Calcium and Magnesium. The results for these elements
are summarized in Table 12c. Light leaves are noticably higher
in calcium than the dark leaves, but as regards magnesium, there
are no differences, either between the leaves of the same plot or
between the various plots.
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TABLE 12c. .COMPARISON OF GROUPS BY CONSTITUENTS.
(AVERAGES, MOISTURE-FREE BAsIs).

Plots CQI{)CZ‘? mCrE)%aO) Mag{llggisu%ro(gd =)
Dark Light All Dark Light All
% %o % % % %
N1 : 5.85 6.83 6.19 0.98 0.99 0.99
1\12 5.41 6.69 6.05 0.75 0.73 0.74
N3 '5.76 6.70 6.23 0.78 0.79 0.79
N4 6.42 a1 7407 0.84 0.89 0.87
N3 6.42 757 7.00 0.81 0.78 0.80
Né 6.26 7.23 6.75 0.81 0.83 0.82
N7 6.14 .23 16.69 0.99 0.93 0.96
Maximum 6.42 71 7,07 0.99 0.99 0.99
Minimum 5.41 6.69 6.05 0.75 0.73 0.74
Average 6.04 7.14 6.57 0.85 0.85 0.85

_ Although no special carriers of magnesia were used in the fer-
tilizer mixtures applied to these plots, they received annually about
15 Ibs. in cottonseed meal and castor pomace. Since there was no
indication of “sand drown” on these plots during 1925 and 1926,
we may conclude that this quantity is sufficient for the needs of the
crop. Immediately adjacent to these plots are others where the
effect of different quantities of fertilizer magnesia are being tested
by Dr. W. W. Garner of the United States Department of Agri-
culture. He has kindly furnished the following magnesia analyses
of 1925 tobacco {rom these plots :

e M s T P
in fertilizer W. W. G. PLOTS
o 0.28
30 1.40
60 2.07
OUR PLOTS
15 X 0.85

These figures show that increases in fertilizer magnesia are re-
ﬁect'ed in the magnesia content of the leaves. The plots which
received no magnesia had leaves showing typical sand drown.

Rhosphoric acid, Potash and Chlorine. The results are sum-
marized in Table 12d. The different fertilizer treatments received
by the several plots are not reflected in any conspicuous degree by
the phosphoric acid content of the leaves of the various plots.
Dark leaves are slightly higher in phosphorus than the light leaves
which agrees with analyses from the adjacent phosphorus plots.;

* Conn. Exp. Sta,, Tobacco Station Bull. 8, p. 14.
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Considering the réle of this element in protein synthesis its greater
abundance in leaves nearest the growing point is to be expected.

TaBLE 12d. CoMPARISON OF GROUPS BY CONSTITUENTS.
(AVERAGES, MOISTURE-FREE BAsIs).

Phosphoric acid
(P205) Potash (K:0) Chlorine (CI)
Plots 1925 Crop 1925 Crop 1925 Crop
Dark | Light| All |Dark | Light| All |Dark | Light| All
% | %| % | %| %| %| %| %| %
N1 0.85| 0.70| 0.78| 7.91| 8.28| 8.10| 0.44| 0.37| 0.41
N2 0.75| 0.69| 0.72| 7.24| 8.63| 7.94| 0.51| 0.46| 0.49
N3 0.83] 0.83| 0.83| 8.26| 9.40| 8.83| 0.57| 0.48| 0.53
N4 0.87| 0.75| 0.81| 7.85| 8.15| 8.00| 0.46| 0.34| 0.40
N5 0.78| 0.73| 0.76| 7.60| 8.13| 7.87| 0.46| 0.34| 0.40
N6 0.68| 0.62| 0.65| 7.52| 8.54| 8.03| 0.60| 0.57| 0.59
Ny 0.80| 0.64| 0.72| 7.75| 8.64| 8.20| 0.76| 0.60| 0.68
Maximum 0.87| 0.83| 0.83| 8.26| 9.40| 8.83| 0.76| 0.60| 0.68
Minimum 0.68| 0.62| 0.65| 7.24| 8.13| 7.87| 0.44| 0.34| 0.40
Average 0.79] 0.71| 0.75 7.73| 8.54] 8.13] 0.54| 0.45| 0.50

Potash is consistently more abundant in the lower leaves, an
observation in accord with Jenkins® results on the crop of 1896.
Between plots the differences are not notable save for the fact that
plot 3 shows the maximum both in dark and in light leaves.

Chlorine was a little higher in the dark leaves than in the light,
but the quantity is also quite small and not very variable for the
different plots.” The highest percentage is in the N7, (tankage)
plots, the next highest in the fish plots (N6). Both of these
materials contain some chlorine. It is possible that the higher
percentage of chlorine in N7 explains why the burn is not quite so
good as for N1.

Sulphur. Determinations of this element are summarized in
Table 12ze. The quantity of sulphur which the several plots have
received through fertilizer applications in the past five years has
varied widely. The largest amounts of sulphur have been intro-
duced through the applications of ammonium sulphate (60% SO.),
but dry ground fish (5%SO:), acid phosphate (25% SO:), and

sulphate of potash (46% SO:), have also added considerable

amounts of sulphur.

COMPARISON OF GROUPS BY CONSTITUENTS.

(AVERAGES, MOISTURE-FREE BASIS).

TABLE 12e.
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The following summary shows (1) the quantities of sulphur
(as SO), applied to the several plots in the fertilizer, (2) the
quantities of sulphur (as SOs), found in the tobacco leaves of the
1925 crop, (3) the percentage of sulphate (SOx), in the ash of the
leaves, and (4) the average burn for the several plots.

TABLE 13. CORRELATION OF SULFUR IN FERTILIZERS AND I~ ToBacco Crop.

Average
Sos in ash Pounds S03 burn,

Pounds of Sos applied in of per acre, seconds.

Plot fertilizer tobacco in crop of Crops of

1925 1925 1925 and
1926

1922 | 1923 | 1924 | 1925 | 1926 | total %

N1 226 | 226 | 226 76 76 | 830 1.63 33.29 35.4
Nz 399 | 399 | 399 | 94 94 |1385 1.73 34.75 29.4
N3 610 | 610 | 610 | 172 | I72 |207I 1.95 39.32 20.9
Ng | 237 | 237 | 237 | 335 | 335 |I381 2.13 42.97 15.0
N5 | 504 | 504 | 504 | 73 | 73 |1661 1.85 39.41 17.5
N6 286 | 286 | 286 | 153 | 153 |I164 1.68 35.32 - 25.9
Ny 215 | 215 | 215 | 104 | 104 | 853 1.53 31.38 30.3

There appears to be an inverse correlation between the amount
of sulphur applied to the soil and the burning capacity of the leaf
produced thereon. The three plots which have been notable for
poor burn (as well as poor quality) are N3, N4 and N5. These
are the plots which have received the largest applications of sul-
phate in the fertilizer and which show the highest percentages of

sulphate in the ash of the leaves. The plot which had the poorest .

burn (Ng), received the heaviest application of sulphur in 1925
and 1926. Plots N3 and N5 also produced leaves of poor burning
capacity. These plots received relatively light applications of sul-
phur in 1925 but heavy applications in the preceding years the
effects of which were probably carried over. In general, it ap-
pears that substantial increases in applications of sulphate-contain-
ing fertilizers are followed by increased absorption of sulphur in
the tobacco plant. This is in accord with the observations of
Jenkins' in the Poquonock experiments of 1896; however, he found

somewhat greater increases than are shown by the results recorded

here. Patterson® also found increased absorption of sulphur by
tobacco following increases of sulphur in fertilizer applications.

In the Poquonock experiments, tobacco from the high sulphur

plots was very poor in fire-holding capacity.

The evidence presented here is not conclusive proof that the

increased sulphur content of the leaf is the cause of the poor burn-
ing quality observed, but the correlation suggests it as a probable
cause or a contributing factor. The detrimental effects of chlorine
are not conspicuous in the amounts shown by these analyses.

' Conn. Exp. Sta. Report. 1806,
> Agr. Sci.. 8. 329. 1804.
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/

The sulphur retained in the ash constitutes about 9o per cent
of the total sulphur and is nearly identical in amount with that
obtained by extracting the leaf with dilute hydrochloric acid and
which is designated as sulphate sulphur. ' .

Nitrogen and Nicotine. The original purpose of this series
of tobacco plots was to compare the effects of different nitroge-
nous fertilizers upon the composition and character of the tobaccos
grown thereon as regards nitrogen distribution in the leaf. These
analytical results are summarized in Table 12f.
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It will be noted that total nitrogen is invariably higher in the
_dark leaves than in the light leaves or in the seconds. This might
be expected since the dark leaves are nearer the growing point
where the protein content of the cells is highest in all plants. It
would be expected also that nicotine would be most abundant in
the upper leaves and the results show that such is the case. The
same is true for the alkaloidal content of the leaves of other species
of plants, tea for example, the old leaves of which are practically
devoid of caffeine.

That nitrate nitrogen is more abundant in the lower leaves is
shown by the results obtained on the crops of both years. Jenkins'
found somewhat more nitrates in the long wrapper (upper) leaves
as reported in 1896 but the reverse was true according to certain
results reported earlier.” Total nitrogen is higher in the 1926
crop but nitrate nitrogen is about the same for both years.

- The partition of nitrogen evaluated as ‘“‘ammonia” nitrogen
must be interpreted with the reservations already mentioned in
the discussion of methods. It will be noted that this value par-
* allels the nicotine content with respect both as to the distribution
between dark and light leaves and as to the increases observed in
the 1926 crop. While there is no doubt that nicotine enhances
the “ammonia” value there is still evidence of ammonia in con-
siderable amounts. Young® however, concludes that the tobaccos
which he examined contained little, if any, ammonia.

Comparing the individual plots there seem to be no significant
quantitative differences. We may conclude from this that none of
the nitrogenous fertilizers used had any marked differential infls-
ence on the quantity of nitrogen absorbed by the plants. When
200 pounds of ammonia per acre are applied, whether it be in the
form of cottonseed meal, castor pomace, nitrate of soda, sulphate
of ammonia, fish or of tankage, substantially the same amount of
nitrogen is found in the leaf.

* Conn, Exp. Sta. Report 1896. p. 326.
* Conn. Exp. Sta. Report 1892, p. 29.
* Analyst, 52, 15. 1927.
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Toracco 1N 1896 AND IN 1925

A comparison of the experimental crop of tobacco in 1896 with
the crop of 1925 on the basis of constituents in the moisture-free

crude ash is given in the following summary :

TABLE 14. CowmposITION OF ToBACCO CROP OF 1925 COMPARED WITH THAT OF 1896

1896 1896

Long Wrapper Short Wrapper S

range . ave. range ave. range avg.
Sand and SiO, 7.5—12.9 11.0 18.0—27.0 23. .3— 5.
Iron and Al. 0.8— 1.4 1.1 T a0 ?1 g%— ?Z) U gg
Lime, CaO 14.5—25.1 20.1 10.0—22.0 17.6 22.7—27.3 25.0
Magnesia, MgO| 2.3—11.0! 6.8° 2.5—12.3° 6.6° 2.9— 3.7 3.2
Potash, K;O 24.9—35.7 29.7 20.0—30.0 24.1 30.1—32.1 31.0
P.Os 2.0— 3.1 2.2 I.I=— 2.1 1.6 2.5— 3.1 2.9
SOs 25— Zi78 4.1 1.4— 6.6 3.0 3.5— 4.8 4.1
Cl 0.4— 8.5* Iy 0.3— 5.9° 1.0 1.3— 2.6 1.9

N N

! Omitting one result, 2.3—8.9
““ o v 6K

average is 6.3
2.5—6.0

0.4—1.5
2.5—8.9
average is 6.0
14—4.7
0.3—0.7

It appears that certain constituents varied more widely in the
1896 crop than in the recent one. The higher content of sand and
silica simply means that the leaves in that year were not so free
from adhering dirt. The sum of the calcium and magnesium is
substantially the same in both years and there are no conspicuous
differences in other items so far as shown in the above comparison.
“There seems to be no basis for the opinion, not infrequently held
by growers, that the tobacco plant today is absorbing from the
soil a ration of nutrients which is radically different from that of
30 years ago.

SUMMARY

Comparing the effects of fertilizer formulas in which cottonseed
meal, castor pomace, nitrate of soda, sulfate of ammonia, dry
ground fish and tankage were used in the combinations previously
described, we find that:

1. Different sources of fertilizer nitrogen have not substantially
affected the quantity of total nitrogen, “ammonia” nitrogen, nitrate
nitrogen or nicotine in the leaf, nor the ratios between them.

2. The percentages of total nitrogen, of “ammonia” nitrogen

and of nicotine are invariably higher in the upper than in the lower
leaves. Nitrate is more abundant in the lower leaves.
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3. The different fertilizer treatments have not affected appreci-
ably the percentages of total ash, soluble silica, iron, calcium, mag-
nesium, phosphorous or potash in the leaf.

4. Increased percentages of manganese, sulfur, and, to a less
degree, alumina in the leaves were found in those plots treated with
sulfate of ammonia. This is correlated with a more acid soil
reaction and a poorer burn of the tobacco. i

5. The lower leaves of the plants (seconds and lights) have
higher percentages of total (crude) ash, potash and calcium than
the upper leaves.

6. The upper leaves (darks) have higher percentages of phos-
phorus, nitrogen, and chlorine than the lower leaves.

! ; REPORT OF TOBACCO STATION 51T

THE EFFECT OF SOME NITROGENOUS FERTILIZERS
ON SOIL REACTION

M. F. Morgan and P. J. Anderson

Considerable attention has been focused during recent years on
the importance of keeping a proper degree of soil acidity for the
growing of tobacco. Some soils are so acid that the growth is
stunted, others are not acid enough and consequently the crop
suffers from rootrot.

It is common knowledge that lime and wood-ashes are the prin-
ciple agents responsible for neutralizing the acidity of the soil and
thus bringing about a condition favorable to rootrot. Concerning
the effect of the other materials which are applied so generously
and continuously to tobacco fields as fertilizers, there is little infor-
mation at hand. Since the long continued use of a certain material,
by changing reaction always in one direction, may have a potent
influence for good or evil, it would be desirable to ascertain the
tendency of each of our common fertilizer ingredients.

The fertilizer experiments which are in progress on the tobacco
station farm offer an excellent opportunity for determining some
of these effects. Each plot is treated annually with the same fertil-
izer throughout a period of years. Soil samples are taken peri-
odically, tested, and kept cn file for future study. Location of
plots is the same from year to year.

The present discussion will be confined to the nitrogen ingredi-
ents, reserving the others for future reports. Our most extensive
field experiment on nitrogen sources is the series of 21 plots on
Field T known in our previous reports as the “Old Nitrogen
Series”. This experiment was conducted for five years, 1922-26,
and the results fully reported in Tobacco Station Bulletins 5, 7,
and & No mention of soil reaction, however, was made in these
previous reports.

The plots were in triplicate and different nitrogen carriers were
used on the different plots but the actual amount of nitrogen, phos-
phoric acid and potash applied annually was the same on each
during the five years. No soil samples were taken when the ex-
periment was begun in 1922 but since the land is fairly uniform
and previous treatment had been the same, it is safe to assume that
the reaction of all plots was approximately the same originally.
The first set of soil samples was taken in May, 1925, the second
set in May, 1927. All samples were taken before plowing in
spring. All determinations were by potentiometer. The treat-
ment of these 21 plots is described in Bulletins 5 and 6 of the

. Tobacco Station. The results of the tests are presented in Table

T8,
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TABLE 15. OLD NITROGEN SERIES ON FIELD I.
Carriers of nitrogen and reaction
of soils in 1925 and 1927.

TOBACCO BULL IO

. Lbs. of Reaction Lbs. of Reaction
No. S Carrier 165 " Carrier 1927
1922-24 1625-26 )
N1 2100 C. S. Meal : 1463 C. S. Meal
Ni* 800 Cast. Pomace 1%8 gSg Cast. Poerarlxace igi
%% 5 5 G
N1 200 Nitr. Soda 4.66 212 Nitr. Soda 4.64
Ave. 4.66 : 4.63
Nz* 1270 C. S. Meal 4.63 915 C. S. Meal 4.88
11312** 410 Cast. Pomace. 4.55 368 Cast. Pomace 4.70
2 ggg SNlﬁ:fr g?r(lia 4.58 531 Nitr. Soda 4.70
Ave. 4.59 4.76
N3 550 Sulf. Am. 4.54 1463 C. S. Meal © 4.35
Nat 676 Nitr. Soda 4.46 588 Cast. Pomace 4.25
N3 4.53 160 Sulf. Am. 1 4.32
Ave. 4.51 4.31
N4 1270 C. S: Meal 4.55 915 C. S. Meal 4.31
§4:* 410 Cast. Pomace 4.55 367 Cast. Pomace 4.40
4 zgg Sinltfr égﬁa 4.57 400 Sulf. Am. 4.18
Ave. | 4.56 4.26
N5 724 Sulf. Am. 4.20 1829 C. S. Meal .26
NS:* 552 Nitr. Potash 4.26 735 Cast. Pomace 1.44
Ns 4.35 4.25
Ave. 4.27 4.32
N6 1150 C. S. Meal 4.40 731 C. S. Meal 4.37
N6:* 1250 H. G. Fish 4:33 294 Cast. Pomace 4.51
Ne6 200 Nitr. Soda 4.57 958 H. G. Fish 4.62
106 Nitr. Soda
" Ave. i ; 4.50 4.50
N7 1150 C. S. Meal 4.46 731 C. S. Méal 4.47
N7:* 1359 Tankage 4-47 294 Cast. Pomace 4.54
N7 200 Nitr. Soda 4.40 769 Tankage 4.65
80 Nitr. Soda :
Ave. 444 4-55
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These tests furnish data from which we can judge the effect
of the following sources of nitrogen:

1. Sulfate of ammonia.
Nitrate of soda.
A 3 to I combination of cottonseed meal and castor pomace.
Dry ground fish.
Tankage.

The evidence on each of these may be discussed separately :

Sulfate of ammonia. The N5 plots received the heaviest
sulfate of ammonia application of any of the plots during the first
three years.” At the end of that time they were the most acid of
all the plots. During the last two years the N4 plots were the
ones to which the heavy dose of sulfate was applied. Correspond-
ingly, they were the most acid at the end of the two years. Even
160 lbs. of sulfate on the N3 plots caused a decided drop in reac-
tion when it was not counterbalanced by nitrate of soda during
the last two years. The acidifying tendency of sulfate of am-
monia can be traced on every plot where it was used. ;

Nitrate of soda. The effect of this material is best observed
on the N2 plots. These plots were more acid than the N1 plots
at the end of the first three years but during the last two years
they received heavy applications of nitrate of soda without any
counterbalancing sulfate of ammonia. As a result, the raction at
the end of five years was the least acid of any of the plots. This
same influence of nitrate of soda may be observed also, but to a less
degree, on the other plots where smaller quantities of it were used.

Combination of cottonseed meal and castor pomace. This
seems to have no appreciable effect on the reaction of the soil as
may be seen during the last two years of the N5 plots.

Fish. Comparing the N1 plots with the N5 plots there
seems to have been a slight acidifying tendency from the use of
fish. This is mild as compared with the effect of sulfate of
ammonia.

Tankage seems to have had the same tendency as fish but
the results are not very conclusive. The changes in reaction both
from fish and from tankage have been too small to warrant a con-
clusion that they have any pronounced tendency to change the soil
reaction. ;

Further data on the effect of some nitrogenous substances on the
reaction of the soil were furnished by the set of experiments de-
scribed on page 60 in which four different nitrogen carriers were
compared when each was used as the only source of nitrogen.
These were cottonseed meal, nitrate of soda, sulfate of ammonia
and urea. This experiment was started in 1926 on uniform soil.
The soil was tested one year later and again in December, 1927.
The reactions determined are presented below :

N
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TaBLE 16. SoiL ReacTtions (pH) ON SINGLE SOURCE OF
NITROGEN PLOTS

Reaction
Carrier
May 3, 1927 December 1, 1927
Cottonseed meal 5.21 5.85
Nitrate of Soda 5.42 6.12
Sulfate of Ammonia 4.99 5.35
Urea 5.03 5.58

The fact that all reactions are higher in December than in May
is due to seasonal variation. It will be noted that at each test the
nitrate of soda plot had the highest reaction and the sulfate of
ammonia had the lowest. This corroborates our conclusion from
the old nitrogen series that nitrate of soda makes the land less acid
and sulfate of ammonia makes it more acid. There is no indica-
tion that cottonseed meal has any effect on the reaction.

Urea seems to have made the soil somewhat more acid.
In other experiments at New Haven, urea was used as the source

of nitrogen in combination with other treatments. During the -

first month after application these soils showed a noticeable ten-
dency toward decreasing the acidity, probably due to the rapid
formation of ammonia. After this period, and throughout the
season, plots treated with urea were consistently about .2 pH more
acid than corresponding plots without urea in all cases where no
lime was used. This was on a soil having a reaction of 4.9 pH
prior to treatment. The only explanation for this phenomenon
that occurs to us is the theory that in the nitrification of the am-
monia formed from the urea, there is a removal of basic material
from the soil.

SUMMARY

1. Sulfate of ammonia has had the strongest influence in chang-
ing the soil reaction. It has consistently made the soil more acid.

2. Nitrate of soda has just as consistently made it less acid
but its influence in this direction is not quite so marked as the
influence of sulfate toward acidity.

3. Cottonseed meal has not made any appreciable change in
reaction.

4. Dry ground fish and tankage have had a very slight tendency .

“to make the soil more acid.

5. Urea produces a slightly more acid condition after the

initial period of rapid ammonia formation is concluded. !
These results are in accord with those of experiments at other

stations. The investigations by Hartwell and others at the Rhode

Island station are particularly illuminating. These have been
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fully discussed by Burgess His findings not only confirm ours
on sulfate of ammonia, nitrate of soda, fish and tankage but he
also adds results on two other sources of nitrogen which are some-
times used in tobacco mixtures, viz., hoof meal and horn meal.
These also seem to have a slight acid tendency like tankage and fish.

Two other mineral sources of ammonia which are coming to be
used more frequently in tobacco mixtures are mtmtc of potash and
nitrate of lime. We have had only one year’s experience with
nitrate of lime. When the soil was tested and compared with the
check plots at the end of the year, there was no appreciable differ-
ence. Plots which have been treated with nitrate of potash for
three years at the rate of 267 Ibs. per acre (43% K.O) show no
51gmﬁcant change in reaction during that time.”

SYNTHETIC UREA AS A SOURCE OF NITROGEN

The purpose of this experiment was to see whether synthetic
urea can be used to replace, partly or entirely, the organic ammoni-
ates in the fertilizer mixture.” During the third year, the six plots
were in the same place on Field IX and the fertilizer mixture was
identical with that applied during the preceding years except that
the quantity of magnesia in all mlxtures was equalized by use of
magnesium carbonate in place of double sulfate of potash- magnesia
Wthh was per1ou91v used. This change was made in order to
eliminate differences in sulfur content of the three formulas.

The two N1 plots had all the nitrogen in cottonseed meal, castor
pomace and nitrate of soda. Standard formula, no wurea.

On the N8 plots, one-half of the nitrogen was from urea, with
the other half from cottonseed meal and castor pomace.

On the Ng plots, all of the nitrogen was supplied in urea.
The fertilizer was applied on May 20 and the field set to Havana
Seed plants on May 28.

During the growing season, no differences in growth as between
the various treatments were observed. There was still a poor spot
in the center of the field as mentioned in reports of previous years’
but this affected several of the plots and apparently had no relation
to fertilizer treatment. The plants from this area were excluded

* Bulletin 189, Rh. Island Exp. Station, 1922.

* After this bulletin had gone to press the very recent work of Pierre
(Jour. Am. Soc. Agron. 20: 254) came to our attention. His investiga-
tions substantiate the .fesults herein reported, and his paper attempts
detailed theoretical explanations of the changes in soil reaction produced
by wvarious nitrogenous fertilizers.

®Tobacco Station Bul. 8, p. 33 for a complete discussion of this experi-
ment during the first two years.

*Tobacco Bul. 6, p. 14.
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at harvesting. On account of the unfavorable season the crop was
light. All plots were harvested on August 5 and sorted in the
station sorting shop in December. During the sorting it was noted
that the tobacco from the three south plots was somewhat dead
and yellow and therefore contained a considerable percentage of
“brokes” as indicated in Table 17. The three north replicates,
however, produced tobacco of good quality. This difference be-
tween the south three and the north thrée plots has been apparent
throughout the three years of this experiment as may be seen by
reference to yields in Table 18. The differences have been con-
sistently about 200 Ibs. per acre in favor of the north tier of plots.
This inequality is apparently due to soil differences in the field
and bears no relation to fertilizer treatment.

The yields, sorting records and grade indices* for 1927 are pre-
sented in Table 17. A summary of the three years’ experiment is
shown in Table 18.

The latter table shows that the average yield during the three
years is so nearly the same (less than half of 1% difference) that
the differences are not significant. The grade index for the stand-
ard formula and for the % urea formula is also practically the
same but there is a drop of about .02 when urea was the only
source of nitrogen.

. These results strengthen the tentative opinion stated in our re-
port for 1926 that urea may be advantageously used to furnish a
part, probably up to one-half, of the mitrogen of the fertilizer
formula. ’

Further experiments in which urea was used as the only source
of nitrogen are discussed on p. 60.

* The Grade Index. In comparing the quality of tobacco grown on dif-
ferent plots it is very difficult to keep in mind the percentage of six to eight
commercial grades of tobacco from one plot and compare with a like number
from another. To simplify these comparisons a grade index was devised.
The grade index is a single number expressing the quality of all the tobacco
grown on a particular plot. It is based on the percentage of carefully assorted
commercial grades and the relative price value of the different grades. Al-
though market prices vary from year to year, it was found after consultation
with experienced dealers, that the ratios of prices between the different
grades are fairly constant. These adopted price relationships for the different
grades are as follows: : :

(L) Light wrappers.......... 1.00 (LD)  Long darks (19" up)... .30

M) Medium wrappers. ...... .60 (DS) Dark stemming (17" .. .20

(LS) Long sec. (19" up)....... .60 (20 1 N o .10

(SS) Shor,tl ) seconds (15” and (Br) 1Brokes.. , suuics . s S 10
iy U R ST e SN .30

The grade index of any plot is obtained by multiplying the percentage
of each grade by the price in the above schedule and adding the products..

"TOBACCO BUL. IO
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TaBLE 17. - UREA SERIES. YIELDS AND GRADINGS FOorR CROP OF 1927.

. N8

. No

Ni-5

Grade
Plot Nitrogen Acre Vield Percentage of Grades Index
. - i i 2 Plot|Avel L | M | LS| SS |LD|DS| F | Br |Plot|Ave
;ﬁ Ni-5 ) o7ore) RN L I8 O (0 O T T B Bl = LT
No urea 1178 .374
- Ni1-6 1206/....] 9|10 | 17| 9| 34| 9|10]| 2 |.4II|....
1053}, ~«| ! 5| 4 [ 21 8|27 | 14| 11| 10].354
14 N from :
3 urea 1247 . |.400
N8-1 I441]. ... IX | 10| 13 7 U137 2 7 | 4 1.446
060 : .ol 3| 55l ag | 2<6: bighnl 18 gl 25 Ligi2
All N from
urea 1142 .370
No-1 1223|....1 12 | 12 | 14| 8132 | 10| 9 3!.428
TaBLE 18. UREA SERIES. YIELDS AND GRADE INDICES For THREE YEARS.
Plot Nitrogen Vield per acre Grade Index T
= st 1925 | 1926 | 1927 Avg & 1925 | 1926 | 1927 o
1364 | 1501 | 1060 | .... | .268 492 337
No urea 1416 .399
N1-6 1561 | E7IT | 1296 | .... | .41 i 131 L AUBY 1 3 i TP
N8 1356 | 1488 | 1053 325 | 545 | -354 |
N in _— | — _— — | —
/grea 1422 .396
N8-1 1597 | 1695 | 1441 | .... | .303 | .405 .446 =y
Nog . 1347 | 1622 | 1060 1257 f.1.489 1. 312
All N in _ — | — —_— | — | —
urea 1421 .381
No-1 14651 1810l r22g | ... Vigset o caqs | 428 | ...

" FRACTIONAL APPLICATION SERIES

Many growers believe that they obtain better results by broad-
casting only a part of the fertilizer mixture before setting and
applying the remainder as a side dressing to the growing plants.
The side dressing may also be divided and applied at two or three
“times. The usual time is just before hoeing in order to get the
fertilizer well distributed about the plants. There is great diver-
sity of opinion among growers as to the benefits of such a practice
and in regard to time of making later applications and as regards
materials to be used. Some use the same mixture for both broad-
casting and side dressing. More often, however, only the quickly
available nitrogen carriers are used for the side dressings. This



58t CONNECTICUT EXPERIMENT STATION TOBACCO BUL. 10
practice is based on the assumption that nitrogen which is applied
early may leach away and the plants will suffer from shortage
unless some quickly available form is applied later. The potash
and phosphorus: on the other hand do not-leach appreciably.

Field tests were begun at the experiment station in 1923 to com-
pare these two methods. From the results of the experiment of
the first three years, described in Bulletins 5 and 6, it was con-
cluded that nothing was gained either in yield or quality by frac-
tional application. In those experiments, however, the mixture
applied at each time was of the same composition. Beginning
with 1926 a new series was started which differed from the first
series in two ways: (1) the six plots were located on extremely
leachy soil and (2) only the nitrogen carriers were reserved for
side dressings. The composition of the fertilizer for each applica-
tion was as follows:

Pounds per acre
Carrier Broadcast ist 2nd Total
before setting side dressing side dressing
C. S. Meal 463.4 600 400 1463.4
Cast. Pomace 1323.5 . s 1323.5
Nitr. Soda 35.5 35 35 105.5
Ammo. Phos 33.1 35 35 103.1
Ppt. bone 185.4 ) % 185.4
Sulf. potash 164.8 e P 164.8
Carb. potash 126.8 i ™~ 126.8

This formula supplies 250 lbs. ammonia, 160 lbs. phosphoric
acid and 200 lbs. potash. The three fractional plots were on
different parts of the field but each was immediately adjacent to a
check plot where the same mixture was used but all at one time as
a broadcast application. ,

The season of 1926 was very dry. No differences in growth as
between the two fertilizer methods were observed. The yield
records of these plots are included in Table 19. The season of
1927 was just the opposite, being very wet and theoretically should
have been very favorably for the fractional plots.

The broadcast application of fertilizers in 1927 was made on
May 20. The field was set on June 7. The stand was uniform
and the growth was good throughout the season but no marked

differences resulting between the two methods of fertilizing were -

observed in the field. _

The second application of fertilizer was made on June 20 and
the third on June 30.

All plots were harvested on August 11; thus the tobacco was
_in the field just 64 days. It was stripped in September and sorted
in station shop in December.
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TABLE 19. FRACTIONAL APPLICATION SERIES, 1926 AND 1927.
Yield per

Plot acre Percentage of grades, 1927 Grade
o. Treatment Index

1927 {1926 | L | M | LS| SS|LD|DS| F | B 1927

F 6 Fractional 1148|1300 9| 6| 15| 11|29 | 9| 17| 4 .375
€. 5 Broadcast 1221|1426 11 8|18 14|27 8|11 3 .419
F 61 Fractional 1211{1550| I 7 | &8 | 10 | 33 2> | I3 5 .433
C 51 Broadcast 1291|1612| 20 | 15| 9| 10|29 | 3| II| 3| .481I
F5-1 Fractional 1413(1603| 21 | 16 | 9| 6| 33| 2| 10| 3 .494
C3-1 Broadcast 1343|1618| 13 | 11 | I5| 9 | 34 | 2| 12 4 .435
Ave. of fractional 1257{1484| 15 | 10 | 13| 9 | 32 4| 131 4 434 -
Ave. of broadcast 1288|1552! 14 | 11 | 14 | IT1 | 30 | 4 | II 3 . 445

The sorting and yield records are presented in Table 19. In
each case the fractional plot is compared with broadcast plot im-
mediately adjacent.

These data show that the tobacco on the fractional plot had a

" higher yield or better grading record only in one of the three com-

parisons. The averages in both methods of measuring are some-
what adverse to fractional applications.

Yield records for the dry year 1926 are included in the above
table. They show the same adverse effect of fractional application.
Quality records were not made for 1926.

These results are in accord with those from our previous tests,
in that they show no advantage to be gained by making several
applications as compared with a single original application of the
same quantity and kind of fertilizer.

In 1927 another series of fractional application plots was started
in which nitrate of lime was used as the only source of nitrogen
in comparison with a single broadcast application of caster pomace.
The broadcast mixtures were spread on the plots on May 21 and
the fractionals were made June 15 and July 8 The schedule of
fertilizer applications are given in Table 20.

TABLE 20. GIvING DATE oF APPLYING FERTILIZERS IN FracTiONAL NITRATE

or LiME Prots. ToBacco SET, MAY 26, 1927.

{:}o ¢ Source of Broadc?fdta yapé)llgcations Fractiog:rirl1 é}gxglaications
0. Ammonia Total
NH; P:0s5 K0 June 15 July 8 NH;
Nig None o 80 200 o o o
N2zo Nitrate of lime 9 80 200 18 36 63
N2r Nitrate of lime 18 80 200 36 7o 126
N22 Nitrate of lime 36 80 200 72 108 216
N23 Nitrate of lime 72 80 200 144 P 216
N2g4 Castor pomace 216 8o 200 none none : 216
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Observable differences in effects of these treatments on the
growth and appearance of the tobacco were apparent as early as
the middle of June. Symptoms of yellowing and smaller growth
were found on all of the nitrate of lime plots. In contrast, the
tobacco grown on the castor pomace plot was larger and of a deeper
healthier green color. On June 25 the noticable differences be-
tween the nitrate of lime plots were more of size than color. The
size of the plants was almost in proportion to the amount of am-
monia applied. This condition prevailed until harvest on Au-
gust 7. ;

The effects of these treatments on the yield and quality are given
in Table 21.

TABLE 21. SORTING RECORDS, YIELDS, AND GRADE INDEX OF FRrAcC-
TIONAL APPLICATIONS OF NITRATE OF LIME Versus A SINGLE BROADCAST
AprPLICATION OF CAsTOR POMACE, 1927.

Plot Lbs. NH; Percentage of grades Grade Yield per
No. per index acre
acre. D S B F
Nig o 7 3 29 61 12 602
Nzo 63 30 27 22 21 228 827
Nzr 126 32 3I 22 15 .250 1028
N22 216 33 32 19 16 .295 1102
N23 216 35 35 14 16 .316 1125
N24 216 22 40 14 14 .328 1135

These results indicate a serious decrease in yield and quality
when the total ammonia applied per acre is reduced below 126
pounds. Considerably better quality and yield were obtained when
this was raised to 216 pounds. Similar results may be anticipated
~ the first year, particularly if the rainfall of the season is above
normal. The low yields due to nitrogen deficiency in the soil also
are correlated with poor quality.

Where high yields are desired there seems to be no evidence in
favor of fractional application. These results also support the
general idea that to most crops nitrogen should be applied early,
although there was no serious falling off in quality by a late, heavy
application (July 8) on plot N22 as compared with N23.

SINGLE SOURCES OF NITROGEN

An experiment to determine the effect of single sources of nitro-
gen was begun on four plots in 1926. Nutrients were supplied to
all at the rate of approximately 200 Ibs. ammonia, 160 lbs. phos-
phoric acid and 200 Ibs. potash per acre, the only difference in the
four plots being in the carrier of nitrogen. The materials com-
pared were nitrate of soda, sulfate of ammonia, urea and cotton-
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seed meal. In 1927, castor pomace and nitrate of lime plots were
added to the test. All of these plots were located on fairly light
leachy soils. E

No striking differences in field growth were noted in the dry
season of 1926, except that the nitrate of soda plot seemed much
better than the cottonseed meal plot. In 1927, an exceptionally
wet seasomn, certain abnormal symptoms of growth on the nitrate
of soda plot were evident three or four weeks after transplanting.
These symptoms were yellowing due to insufficient nitrogen and
also a chlorotic condition diagnosed as magnesia hunger. As the
season progressed, nitrogen deficiency apparently was the limiting
factor causing yellow stunted growth, and masking the magnesia
hunger symptoms. At harvest, magnesia hunger was very severe
on the sulfate of ammonia plot. The cottonseed and castor pom-
ace plots had no magnesium chlorosis and the urea plot had only a
slight amount on a small percentage of the plants. These three
plots (cottonseed meal, castor pomace, urea) maintained a healthy
green color throughout the season.

The tobacco grown on sulfate of ammonia apparently had suffi-
cient nitrogen (as indicated by yields) and had a dark green color
on all the leaves not affected by magnesium chlorosis. The reason
for the severity of this trouble on this plot in contrast to the urea
plot is difficult to explain. There is a possibility of the soluble
magnesia in the soil combining with the sulfate radical in excess
and forming magnesium sulfate, a highly soluble salt, which later
was leached from the surface soil by the heavy rains. The urea,
however, did not supply any sulfate to cause this effect. Enough

‘magnesia was supplied in cottonseed meal or castor pomace to

fulfill the requirements of the plant, and chlorosis did not occur on
these plots. It seems, therefore, that the response of a plant to
particular nitrogenous fertilizers may depend largely on the sea-
sonal factors of rainfall and temperature.

The sorting records of these plots are given in Table 22.

TABLE 22. SORTING RECORDs OF ToBAacco GROWN ON SINGLE SOURCES
oF NITROGEN.

1926-1927

Percentage of Grades

Material D S L M ¥ B

1926 | 1927 | 1926 | 1927 | 1926 | 1927 | 1926 | 1927 | 1926 | 1927 | 1926 | 1927
C.S.Meal | 45 | 40 | 24 | 33 5 o 2 o | 20 | 13 4 | 14
Nitr. Soda| 47 | 20 | 26 5 6 o 4 o | 16 | 55 I-:|s20
Sulf . Amm.| 50 | 35 | 29 | 42 5 o 3 o A o T B 312
Urea 46 | 40 | 26 | 33 Vi 3 4 5| 14| 13 3| 14
Nitr. Lime | .. 33 = 32 nk o oo’ () o 16 = 19
Nitr. Lime | .. 35 = 45 o o 16 14
Cast. pom.| .. 32 e L2 40, o o 14 14
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The sorting records indicated that good quality tobacco was pro-
duced by cottonseed meal and castor pomace. Nitrate of soda had
a tendency to produce harsh, dry, non-elastic, yellow tobacco.
Tobacco grown on urea was of fair to good quality, while sulfate
of ammonia produced coarse, veiny (white’and prominent veins),
dark, heavy tobacco in all grades. The yield was highly satisfac-
tory when sulfate of ammonia was the nitrogen source. It gave
the highest yields of the substances tried. Nitrate of lime was
nuch more satisfactory than nitrate of soda, but it must be re-
membered that this has been tried only for one year.

A summary of the results of these trials is given in Table 23.

TABLE 23. SUMMARY TABLE OF YIELDS AND GRADE INDEX.

1926-1927.
Il’&gt Material Yield per acre Grade Index
' 1926 | 1927 | Ave. | 1926 | 1927 i Ave.
Ni11 C. S. Meal 1228| 1131| 1179| .288| .297| .292
Ni2 Nitr. Soda 1440| 688| 1064| .353| .130| .241
" Ni13 Sulf. Amm. 1482| 1386] 1432| .370| .333| -351
Ni1g4 Urea 1350| 1166| 1258 .375/ .350| .362
N22 Nitr. Lime ol ETOZ| s el s ama| 2G8] - e
Nz23 Nitr. Lime vowe s TIZE| suws] semse] 306
N24 Castor pomace st b TABEL o e sl sl el 2 328

MANURE AS A SUPPLEMENT TO COMMERCIAL
FERTILIZER

In the early days of tobacco growing in New England, manure
was the only fertilizer used. It produced large yields of excellent
quality tobacco for many years previous to the advent of com-
mercial fertilizers. When the farmers began to expand the acre-
age, there was not enough manure to adequately cover the land.
This condition lead to the importation of manure from New York
and other large cities, a practice which is still continued to some
extent, but the diminishing supply and increasing cost are rapidly
bringing this era to a close. From the day when commercial fer-
tilizers began to supplant manure there has been a continuous
controversy as to the relative merits of the two. It is now gener-
ally agreed that it is impracticable, in this section, to grow tobacco
on. manure alone but there is no unanimity on the question of
whether it is best to use commercial fertilizer alone or to supple-

* ment it with manure. A half century or argument by growers,

packers, and manufacturers, pro and con, supported by thousands

t Standards of quality in cigar leaf tobacco have probably changed, so
‘what is remembered as “excellent” might not be accepted as such today.
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of individuals’ examples has not settled the dispute. When on the
other hand, we turn to controlled experimental data from the Agri-
cultural stations we find the results just as inconclusive. Thirty

. years ago Goessman' in Massachusetts and Jenkins® in Connecticut

carried on manure experiments for several years but both hesitated
to draw any conclusions from the data collected. More recently
Jones® in Massachusetts started a more comprehensive experiment
with manure. His results up to the present indicate some benefits
from the addition of manure. No other manure experiments on
New England tobacco have been published. It is surprising that
there have been no more scientific attempts to solve so old and so
important a question in tobacco growing, although the complexity
of the problem is recognized.

To be sure, the problem is becoming of less importance because
the supply of purchasable manure may become so scarce and costly
within the next decade or two that none will be purchased. Never-
theless there will always be a limited supply produced on tobacco
farms and the question to be decided is whether this could be used
most advantageously to supplement the commercial fertilizer on
the tobacco lot or whether it could be better used for other crops.

In an effort to determine more accurately the supplementary
value of manure, the following experiment was begun in the fall
of 1925 and two years’ results are now available. It is planned to
continue this experiment for a minimum period of five years.
Since manure is known to have a long-continued after effect, it is
too early to draw conclusions. The data of the first two years
must be considered as merely indicative. Annual or biennial re-
ports on this experiment will be published as data are available.

It is the common belief of tobacco growers that the benefits of
manure are more pronounced on sandy, “leachy” land where it
functions in retaining moisture and plant food. In conformity
with this belief, a coarse sandy knoll was selected for the experi-
ment. The crop has always been light on this field because it
suffered from lack of water during dry years and the nitrogen
leached away during rainy years.

Eight 1/20th acre plots are included in the experiment, four of
which are treated annually with manure. Each manure plot has
an adjacent plot which is not covered with manure but in every

TGoessman, C. A. Field experiments with tobacco in Massachusetts.
Mass. Agr. Exp. Sta. Rpt. 10 (18098) : 128-132. 1809.

* Jenkins, E. H. Experiments in growing tobacco with different ferti-
lizer. Conn, Agr. Exp. Sta. Rpt. zo (1890) : 302-321. 1897.

“Jones, J. P. Report of progress in tobacco investigations. Mass. Agr.
Exp. Sta. Circular 74:74. 1927.
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other way is treated just like it. Two of the manure plots receive
stable manure, the other two receive artificial, or so-called “Adco”
manure.’

The stable manure is spread on the land during the fall and-
remains on top of the ground until the following spring when it
is plowed under. Twenty loads per acre are applied to one of the
plots and forty loads to the other. The adco manure is applied in
the spring at the rate of some thirty loads per acre.

The following fertilizer mixture was applied alike to all plots
from 10 days to.two weeks before setting. '

. Lbs. per Nutrients per acre

Carrier . acre reving o o
C. S. Meal 1463.4 120.00 42.40 21.95
Cast. Pomace 1323.5 90.00 23.80 13.24
Nitr. Soda 105.5 19.83 aba s
Ammophos 103.1 2017 22.41
Ppt. Bone 185.4 i 71.39 o etz
Sulf. Potash 164.8 e s 82.41
Carb. Potash 126.8 P e 82.40
Total..o oot . 3472.5 250.00 160.00 200.00

Al'though the same amount of plant food was applied in 1927,
the composition of the mixture was altered slightly as follows :

i bs.
Carrier L :ﬂser s B i
C. S. Meal 1463.4 120.00 42.40 21.95
Cast. Pomace 4 1323.5 190.00 23.80 | A3:24:
Nitrate of Lime 105.5 19.83 e abie
Urea 36 20.17
Sulf. Potash 16482 [leieidie 2 Rt 82.41
Carb. Potash 126.8 o M o 82.40
ViTotals o' w5 s v s 5o 3220.0 250.00 66.20 200.00

* Preparation of Adco manure. This is made in our case from grass and
weeds by treating them with Adco reagent. After the grass was cut and
partially dried, a stack was begun by making a layer about one foot high
after tramping and watering until thoroughly saturated. A’ layer of the
dry reagent was then spread over the top, then another layer of grass made
in the same way as above and covered with the reagent. This was con-
tinued until there were six layers. Somewhat over a ton of grass and
150 1bs. of. the reagent were used. The stack developed considerable heat
at first and had to be watered frequently and turned several times. Other
organic materials such as leaves, straw, corn stalks, etc.,, could be used but
were not available for this experiment. The stacks were made in July
but were not spread on the plots until the fcllowing spring, at which time
they had the appearance and consistency of  a rotted manure pile.
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During 1926 no differences in growth were observed in the field.
The season was very dry, resulting in small growth and poor
quality on all of this part of the field.

The yield and sorting data for the eight plots are recorded in
Table 24.

TABLE 24. MANURE PrLoTs, 1926.

T TR e
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Plot Yield Percentage of grades Grade
No., Treatment per A. index
v L |M|Ls|ss|LD|DS| F | B
40 loads stable

manure per A 1404 71 616 L1735 14| 131 2 338
No manure 1279 8| 2" tl1zi25)24|19] 4| 205

20 loads stable .
manure per A. 1489 8o |15|12 (35! 5|12| 3| .396
No manure 1618 8l10]|12| 8|39| 3(12| 8| .379
. Adco manure 1379 81 6| 633123 |24 17| 31 328
- C14 No manure 1285 | 4| 3|12 (15|26 | 12| 16| 12 | .305
- M2-1 | Adco manure 1281 41 4t 91y |2n |21 18 6| 208
- C14-1 | No manure (1) 61 31 3|63 3223 4] ‘274
- Ave. of stable manure 1447 .367
. Ave. of checks 1449 .337
- Ave. of Adco Manure 1380 .313
- Ave. of check s 5 .289

(1) Yield record lost.

In this table the record of the adjacent control plot follows that
of each manure plot. Comparing each in turn with its control, the
results, even for the first year in an unfavorable season show some
advantage from the use of manure. The yield is higher in all but
one comparison. The grade index is higher for the manure treat-
ment in each of the four comparisons.

The larger yields on the M1-1 and C3-1 plots.are accounted for
by location on somewhat less sandy land than the others. The
yield on plot M1-1 may have been affected by shading from the
station building immediately adjacent.

The season of 1927 was the reverse of 1926. There was en-
tirely too much rain, resulting in low yield but the quality of the
tobacco was much better.

During the growing season there was apparent a small differ-
ence in size, in favor of all the manured plots as compared with
checks. The yield and sorting data as presented in Table 25 show
that this difference was real since in every case the yield was
higher on the manured plots. Also the grade index was higher
in three out of the four comparisons. The exception was on the
Mi1-1 plot which is on somewhat heavier land and since the per-
centage of darks was higher here than on any other plots, the
reason for the lower index is apparent.



TABLE 25. MANURE AND CHECK PLOTS. YIELD AND SORTING RECORDS. CROP OF 1927
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‘Since these four comparisons were located on different parts of
the field and since these differed in physical character and appar-
ently in natural productiveness, it is nof possible to make a direct
comparison of stable manure with artificial manure. By compar-
ing each with its own control however it is apparent that both
kinds of manure used as a supplement, "have been about equally
efficient in increasing the yield and improving the quality of the
tobacco both in a dry year and a wet year.

Plot Yield Percentage of Grades ﬁ?de

g Mg Lyspe e "L I M [Ls | ss |LD | Ds| Fil | BR o
M1 Stable Manure 1375 | 19 | 16 8 6 | 37 3 9 2 .480
C 3 No Manure 1062 7 5| 14 | 10 | 31 5| 16| 11| .344
Cs No Manure 1221 | 11| 8|18 |14 27| 8|1 | 3| .4I9
M 1-1 Stable Manure 1402 7013|12|10]|40| 3| IL| 4| .39I
C 31 No Manure 1343 | 13 | 11| I5 9| 34 2 |12 4 1~ <435
C 51 No Manure 1291 | 20 | I 9| 10 | 29 3| I1 3| 481
M 2 Adco Manure 1259 | 16 | 12| 8| 8|40 | 2| II| 3| .442
C 14 No Manure 1161 4 L 9136 4|17 6| .350
Mz2-1 Adco Manure 1300 |22 | 13| 5| 937 | 2|11 I .482
C 141 No Manure 1217 6 9| 15 7 4 38 4| 17 4| .368
Ave. of Stable Manure 1389 | 13| 15| 10| 8| 39| 3| IO 3 .36
Ave. of Checks 1232 | 13| 10| 14 | 11 | 30| 4| 12| 5| 419
Ave. of Adco Manure 1280 |19 | 13| 7| 9|39 | 2| II 2 | .462
Ave. of Checks 1189 51 81161 8i37!1 417 51| -359

ORGANIC MATTER IN TOBACCO SOILS
M. F. Morgan

Tobacco growers in the Connecticut valley, growing tobacco on
the same fields for many years, are frequently concerned with the
possibility of a depletion in the organic matter in their soils,
and the consequent undesirable condition which is known to accom-
pany such deficiency. | _

The average tobacco soil ranges in texture from a light loam
through the intermediate grades of fine sandy loam, sandy loam,
loamy sand to the coarse sand upon which much of the shade
tobacco is grown. These light-textured soils are usually accepted
as holding a relatively low amount of organic matter, unless the
soil is of a very poorly drained type. Along the Atlantic seaboafd,
sandy soils are often seriously deficient in organic content. The
barren sandy areas in New Jersey frequently contain less than
one-half percent of organic matter in the surface soil. ~Sandy loam
soils of the South Atlantic states rarely exceed one percent organic
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matter, and the average is probably near .6 percent. Even the
best agricultural practices in this region fail to build up the organic
content to any considerable extent.

The average soil of the United States has been estimated by
Waksman' to contain about 2 percent organic matter. Black
clay loam soils of the Illinois prairie contain from 6 to 8 percent
organic matter. The highly fertile and very heavy textured soils
of the Red River valley in Manitoba frequently contain from 10
to 15 percent organic matter.

During the past year, a study has been made of the organic
matter in Connecticut tobacco soils in order to ascertain the ap-
proximate level of organic content in average tobacco soils and
whether or not the system of tobacco culture usually practised in
this region has a tendency toward depletion in the supply of organic
matter in the soil. :

Results of analyses of many samples of surface soil from Con-
necticut fields of various types of soil and under different agricul-
tural management show the following results:

No. Soils Average percent
included in organic matter
study* in surface soil
Upland loam and fine sandy loam
soils under dairy farm rotations,
chiefly cropped to corn and grass hay 41 4.27
Well drained upland loam and fine
sandy loam soils in permanent
PASLUFC Loy & s e s sl s 5 simn by ios & 29 4.39
Sandy loam and fine sandy loam
soils in tobacco.................. 70 3.18
Very sandy tobacco soils.......... 31 2.53

*Only well drained soils were included in this study.

It is evident that the amount of organic matter in all Connecticut
soils is much higher than that of similar soils in states farther
south along the Atlantic seaboard. An explanation of this fact
is to be found in the difference in climate. With the same amount
of rainfall, the organic content of the soil increases with decreasing
temperature. This is in accord with well known physical laws,
since the greater the temperature, the more rapid are the processes
which produce destruction of organic matter in the soil.

As compared to the somewhat heavier upland soils, the tobacco
soils are significantly lower in organic content. Waithin the tobacco
district, the excessively sandy soils are more deficient in organic
matter.

Investigators in the prairie region have found that there is a
rapid decline in organic matter during the first few years after the

*Waksman, S. A. 1027. Principles of soil microbiology.

897 pp.
Baltimore : Williams and Wilkins Co.
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virgin soil is put under the plow. The heavy textured soils of
Nebraska were found by Alway' to lose as much as one percent
per year of their original organic content during the first thirty
years of cultivation. Russell’ and Shutt’ both concluded that this
loss becomes less with increasing periods of time. Such soils, al-
though still very high in organic matter, haveé been depleted to the
point where serious ill effects are to be observed.

On the other hand, the results of culture on the organic content
of the soil in older agricultural regions and with somewhat different
climate have frequently shown no ill effects. In the famous
Broadbalk field plots at Rothamsted, wheat has been grown con-
tinuously since 1852 on Plot 8 without any organic fertilizers or
manure, on commercial fertilizers alone, maintaining the yield at a
consistently high level during the entire period, and with no evi-
dences of decline. White' reports that applications of a mineral
fertilizer containing only phosphorus and potassium has maintained
the organic content of the soil during 40 years of a grain rotation.
Bear and Salter® found that on a plot with a complete fertilizer
containing only minerals, and with the removal of 117,910 Ibs. of
produce in 15 years, there was 3.04 percent organic matter in the
soil at the end of the period, while a plot with no fertilizer, from
which was taken only 40,960 lbs. of produce, showed only 2.14 per-
cent organic matter. Bear® states that “soil organic matter is
largely a by-product-of those farming practices which result in
large crop yields.”

In order to throw light on the possibilities of depletion of organic

" matter in soils under continuous tobacco culture, two methods of
study were followed.

The first of these was a comparison of the organic content of the

plots of the nitrogen series at Windsor, on Merrimac sandy loam -

soil, sampled in the springs of 1925 and 1927. Results of the
analyses are shown in Table 26. :

! Alway, F. J. 1909. Changes in the composition of the Loess soil of
Nebraska caused by cultivation. Neb. Agr. Exp. Sta. Bull. 111.

2Russel, J. C. 1027. Organic matter requirements of soils under various
conditions. Jour. Amer, Soc. Agron. 19: 380. 2

®Schutt, F. T, 1925. The influence of grain growing on the nitrogen
and organic matter content of the western prairie soils of Canada. Jour.
Agr. Sci. 15 162.

White, J. W. 1027. Soil organic matter and manurial treatment.
Jour. Amer. Soc. Agron. 19: 389.

*Bear, F, E, and Salter, R. M. 1916. The residual effects of fertilizers.
‘W, Va. Agr. Exp. Sta. Bull. 160.

®Bear, F. E. 1024. Soil Management. 255 pp, New York: J. Wiley
~and Sons. -
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TABLE 26. ORGANIC MATTER IN SOIL FROM NITROGEN SERIES.

Plot Nitrogen treatment Percent organic matter
No, : 1925 1927
I 1/5 N in nitr. soda 2 .
2 14 N in nitr. soda ; 22% ggg
5 1/5 N in sulf. am. 2.60 2.38
4 15 N in sulf. am. 2.76 2.72
5 All N in organics 2.98 2.79
6 15 N in fish 3.02 3.10
7 14 N in tankage 2.28 2.72
* 1/5 N in nitr. soda 2.86 2.93
2% 14 N in nitr. soda 3.29 2.95
3* 1/5 N in sulf. am. 3.69 3.41
4* Y5 N in sulf. am. 3.38 355
5* All N in organics 3.24 3.50
6* 14 N in fish 321 3.12
7 146 N in tankage 3.67 341
i 1/5 N in nitr. soda 3.46 3.17
gtt Y4 N in nitr. soda 2.91 2.91
3t 1/5 N in sulf. am. 2.81 2.95
4 145 N in sulf. am. 3.08 3.29
Sy All N in organics 3.15 321
G1F 16 N in fish 2.83 3.31
7t 1% N in tankage 3.7 3.45

SUMMARY AVERAGE OF ALL Prors TREATED ALIKE.

“Plot_ f Percent organic matter
1925 1927 Change

No. Nitrogen treatment 1925-27
I 1/5 N in nitr. soda 2 a2 |-
2 1% N in nitr. soda 238 3.80 l—(I)Z)
3 1/5 N in sulf. am. 306 291 —.I5
4 %% N in sulf. am, 3.07 318 —|-1I
5 All N. in organics 312 316 -|-.04
6 34 N in fish 3.30 3.18 —.12
7 15 N in tankage 322 319 —.03

It is obvious from inspection of the data that neither in 1925,
after three years of various treatments of different combinations
of organic and mineral forms of nitrogen, or in 1927, after five
years such treatment, has there been any appreciable effect upon
the amount of organic matter in the soil. It is also seen that
between 1925 and 1927 there was no consistent change in the
amount of organic matter on the various plots.

One must realize that the time elapsing between sampling in this
study may easily be too short for the slight changes that occur to
be revealed in the analysis. Hence it was thought that a compari-
son between tobacco fields which have been cropped for various
periods might show evidences of depletion in the older fields if any
tendency toward diminishing organic content actually exists.
Samples from one hundred and thirty fields were analyzed for
organic matter. (In' this and other similar analyses, organic
matter was calculated from the amount of inorganic carbon by
using the factor 1.724.) ‘
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The results are reported in Table 27 according to both character
of soil and time in tobacco. '

TaABLE 27. ORGANIC MATTER IN ToBacco SoiLs.

Sandy loams and fine sandy loams »  Percent organic matter

Lowest Highest Average
21 soils 0 to 6 years in tobacco p 2.10  4.89  3.16
26 soils 7 to 20 years in tobacco 2.24 545 3.18
27 soils over 20 years in tobacco . 2.24 5.14  3.20
Very sandy soils : i
16 soils 0 to 6 years in tobacco 1.98 4.17 2.82
15 soils over 6 years in tobacco 1.41 321 @ 22%
I:,oams and very fine sandy loams
6 soils 0 to 6 years in tobacco 2,12 369 313
8 soils 7 to 20 years in tobacco 231 4.52 3.49
10 soils over 20 years in tobacco 2.22 3.78 2.80
Soils of all types
43 soils 0 to 6 years in tobacco 1.98 4.89  3.03
44 soils 6 to 20 years in tobacco 1.41 5.45  3.03
43 soils over 20 years in tobacco 2.25 5.14  3.06

With sandy loam and fine sandy loam soils there appears to be
no appreciable difference either in range or average amount of
organic matter in the soil, regardless of the length of time the field
has been cultivated for tobacco. These textures include the most
typical tobacco soils. The amount of organic matter would seem
to be sufficient to provide satisfactory conditions in soils of this
character. :

The very sandy soils (containing less than 20 percent silt and
clay) show evidences of decrease in organic content with the
longer periods of cropping. There was an insufficient number of
fields in tobacco for over twenty years to justify their separation
into a group.

The small number of the loams and very fine sandy loams in each
time class is probably insufficient to show any definite correlation,
but it was deemed advisable to separate them from the lighter
textured soils. '

A tabulation of all the soils shows that 43 fields in tobacco over
twenty years show almost exactly the same average amount of
organic matter in the soil as the same number of fields in tobacco
for less than seven years, in nearly all cases after a long period
of practical non-use for agricultural purposes. Many of the fields
in the latter group were direct from woodland.

Since there is no significant decrease or ingcrease in the organic
content of soils under tobacco culture of the type ordinarily prac-
tised in Connecticut, except in the case of the excessively sandy
soils, the decomposition of organic matter must be constantly off-
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set by organic matter returning to the soil. No figures are avail-
able to show the annual decomposition of organic matter in tobacco
soils, but some estimate can be made from the amount entering
the soil. The fertilizer used in the tobacco district of the Con-
necticut Valley usually contains about 2,000 lbs. of organic material
as cottonseed meal, castor pomace, fish, etc. If the tobacco stalks
are returned, about 1,000 Ibs. of organic matter is thus contributed.
Roots and other crop residues furnish perhaps 500 lbs. of organic
matter on an airdry basis. Thus the annual amount of organic
matter added to the soil under continuous tobacco cropping without
cover crop or manure is approximately 3,500 lbs. This is as
much organic matter as would be contained in from 8 to 9 tons of
ordinary manure. When cover crops or manure are used, the
return of organic matter to the soil is correspondingly greater, but
practise in respect to their use is so variable that it is difficult to
estimate the average conditions. 3

The decomposition of the annual increment of organic matter
entering the soil is probably quite rapid. DeTurk' in studies of
the cumulative effect of crop residues on the Illinois fertility plots
found that non-legume residues decompose rapidly when incor-
porated in well drained soils and that decomposition of this material
was at least eighty percent. :

Cottonseed meal, a highly nitrogenous, organic material, is
readily decomposed in the process of liberation of its nitrogen. Its
decay furnishes an important source of energy to the micro-organ-
isms of the soil.

From the above, it appears reasonable to assume that most of
the annual decomposition of organic matter is from recent crop
residues, organic fertilizers and manure. The small, undecom-
posed residue from these sources is about equal to the amount
slowly decomposing from the relatively inert organic matter which
has remained in the soil in a well-humified condition for a long
period.

Excessively sandy soils, under cultivation, provide optimum
conditions for loss of more of the organic matter of this older
type, in addition to a fairly complete decomposition of recent crop
residues and manures. Thus it is more difficult to maintain the
organic matter of such soils at their original level.

! DeTurk, E. E. 1927. Organic matter supplied in crop residues. Jour.
Amer. Soc. Agron. 19: 369.



72T CONNECTICUT EXPERIMENT STATION TOBACCO BUL. IO

PROGRESS REPORT ON THE COVER CROP
EXPERIMENTS '

The problem of a winter cover crop for tobacco soils was dis-
cussed in some detail in our report for 1925.> Evidence was sub-
mitted to show that the timothy cover crop—=which is the most
commonly used one in Connecticut—is of questionable value for
this purpose. Considerable evidence has accumulated since that time
both in Connecticut and in other states to show that although it
serves the purpose of preventing blowing and washing of the soil,
timothy also has a depressing effect- on the succeeding crop of
tobacco. It is conceivable that there may be some fields and some
conditions where this injurious influence has not operated and this
explains why some growers believe their crop is benefited. Since
such conditions have obviously not been present wherever con-
trolled experiments were conducted, it seems likely that there are
many fields which are injured by timothy cover crops. The evil
effect is correlated with the root malady which has received the
name of “brown rootrot” but since we know so little about this
disease, we are not warranted in concluding that all cover Crops
will have the same depressing effect. The purpose of the experi-
ments which were started at the Windsor station in the fall of
10925 was to see whether there are other crops which can serve
all the useful purposes desired but without the bad after-effect of
timothy.

The crops selected for test were timothy, rye, redtop, vetch,
alfalfa, barley, spring wheat and oats. The first three are non-
leguminous crops which live over winter, the second are examples
of legumes, the last three are crops which make a large growth
during the fall but die during the winter. Use of the latter three
does not involve the practice of plowing under a green crop, the
plants being dead and dry in the spring.

The land selected for this experiment is on Fields V and VII
of the station farm and is the lightest and most sandy soil on the
farm. It is believed that such soil would be most likely to show
any benefits derived from cover crops. This land is not entirely
uniform since it slopes in several directions from the top of a
knoll and some plots are thus on somewhat more productive land.
An effort was made, however, to distribute the check plots in such
a way as to overcome this inequality. :

The cover crops were sowed just as soon as the tobacco was
harvested ; August 29 in 1925, August 25 in 1926, and August 17
in 1927.  All made a good growth before winter ; the wheat, barley
and oats were about a foot high before they were killed by freez-
ing and made a dense mat of tops which effectually prevented blow-
ing or washing of the land. The land was not inoculated with

* Conn. Agr, Station, Tobacco Bul. 6, 1026, p. 55.

‘twentieth acre plots in this experiment.
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bacteria for the legumes during the first year and as a result,
nodules were not abundant on the roots. It was inoculated the
second year and there has been an abundance of nodules since that
time. The crops were plowed under on May 6 (Field VII) and
May 13 (Field V) in 1926 and on April 30 in 1927. 1
The fertilizer mixture applied to all plots is the same as described
under the manure experiments (page 64). There are 22 one-

duplicate plots. The time of setting, harvesting, stripping and
sorting is the same as described under the manure experiments.

During the very dry year of 1926, the growth on all of these
plots was poor and the quality of the cured crop so unsatisfactory
that it was not sorted. The yields only are presented in Table 28.

The season of 1927 on the other hand was very wet and there-
fore favorable to growth on this light, well-drained land. The
tobacco was of good quality but of low yield. Some of the plots
showed evidences of starvation before harvesting on August 4-7.
Differences in growth, however, were not marked during the
summer. : §

The tobacco from all the plots was sorted in December and was
in good condition. .

The yield and grading records are presented in Table 28. On
account of the soil inequalities previously mentioned it will be
necessary to discuss the results for each cover crop separately.

Each cover crop is on -

TaBLE 28. Cover Crop SERIES YIELD FOR 1926—27. SoORTING RECORDS FoOR 1927.

> H

Plot Cover VYield per A Percentage of Grades, 1927 Grade
No. crop 3 index
1926 1927 L M |LS|SS|LD|DS| F B 1927

Cé6 Timothy 1373 1203 |97 ro - iEa L6 [S3gh Ty g i et iicg .450
C6-1 |Timothy 1666 1278 u5 o Pp2ilicog b3l 4 izt g .443
Cy Barley 1430 1296 19 | 14 | 10 8 | 31 3. lhus 2 .472
C7-1  |Barley 1507 1357 T2 I 16 L6 e e s .436
C8 Rye 1455 2 et ik WS T R e I s R ) S .480
C8-1 |Rye 1717 147 o T (oo S B SRR 3 lar 3 .488
Co Oats 1678 1356 | 15| 14 | 14| 6| 36| 2 | I1I 2 .461
Co-1 |Oats 1621 1371 ot TR R R R | B .478
- Cro Vetch 1642 1430 7 9 | 16 7. liqqils 20 13 2 .392
Ciro-1 |Vetch 1479 1399 PLolo a2 )16, 64 30 10 2 [ 522 434’
P C3 Check 1279 1062 7| 5/14| 10| 31| 5| 16| 11 .344
Cs Check 1426 1221 11 8|18 (14|27 | 8|11 3 .419
C3-1  |Check 1618 1343 g e R o e ol T e R - T .435
Cs-1 |Check 1612 1291 20 | 15| 9 | 10 | 29 FelirE 3 .481
Ciz2 Alfalfa 1243 1198 13 s gl gt agiiensl iy 2 .435
Ci2-1 |Alfalfa 1191 1238 ;S ol i o B e Tl R S 8 G
Ci3 Redtop 1104 1212 10| 14| 8| 10| 38 il E5lEz .399
Ci3-1° [Redtop 1174 7 (o i a7k il TR (RS 8 Rl o s B B e .455
Cis Wheat 1364 1261 (S S B I T B R T e R e G
Ci5-1 |Wheat LI37 1210 17 iferan] gl ian 260 e HR T aiints .448
Cigq Check 1285 1161 S NS 284 O 2 ) B I 2 TR s 3 e oS .350
Ci4-1 'Check 1217 e i T R B 5 s . 368
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ALFALFA, REDTOP, AND WHEAT

These six plots along with the two adjacent check plots (@14
and Ci4-1) were on Field V and cannot be compared directly with
the other cover crop plots. They must be compared with their
own checks.

The average yield of the check plots was 1,189 Ibs. per acre as
compared with 1,218 for alfalfa, 1,226 for redtop, and 1,236 for
wheat. Thus all show a small increase due to the cover crop in the

~wet year of 1927. During the extremely dry year 1926, however,
the check plots showed a slight advantage over the cover crop
plots. Since, however, the entire crop was very poor on this field
in 1926 we are inclined to attach more weight to the 1927 results
than to those of the previous year.

From a study of the yield records, sorting records and condition
notes (many of the leaves tended to be yellow and dead) it would
seem that all of these plots, being on a light leachy soil, suffered
somewhat from shortage of nitrogen or overripeness but that the
effect was most pronounced on the plots without cover crops. This
resulted particularly in a lower quality but also in a somewhat
reduced yield.

TIMOTHY, RYE, OATS, BARLEY, AND VETCH

These plots were on Field VII and must be compared with the
checks C3, Cs, C3-1, C5-1. Since the field is not of uniform fer-
tility it is probably best to compare in each case with the nearest
check rather than with an average of all checks. We may analize
the results for each of these cover crops:

Timothy. Since the timothy plots were immediately adja-
cent to the Cg check plots they should be compared with these two
rather than with other check plots.

Cs Check  yielded 1426 lbs. in 1926 and 1221 in 1927.
C6 Timothy yielded 1373 lbs. in 1926 and 1203 in 1927.
Cs-1 Check  yielded 1612 lbs. in 1926 and 1291 in 1927.
C6-1 Timothy yielded 1666 lbs. in 1926 and 1278 in 1927.

Since in three comparisons out of four, the check plots yielded
more than the timothy plots we may conclude that timothy has at
least not increased the yield during the first two years but has had
a somewhat depressing effect. The average grade index was about

the same for check and timothy plots in 1927. No quality records
were made in 1926.
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Barley. These plots also should be compared with the Cg
plots which were nearest.
C-5 (Check) vyielded 1426 Ibs. in 1926 and 1221 in 1927.

C7  (Barley) vyielded 1430 Ibs. in 1926 and 1296 in 1927.
C7-1 (Barley) yielded 1507 Ibs. in 1926 and 1357 in 1927.

The yields in 1926 are contradictory but the results in 1927 are
decidedly in favor of the cover crop.

Rye. The rye plots were nearest the C3-1 check and should
be compared with it. Both in yield and in quality, these plots ex-
ceeded the check in 1927. In 1926 one exceeded the check while
the other was not quite as good. Altogether, the results are in
favor of using a rye cover crop.

Oats. In every comparison both years, the yield on the oats
plots was larger than any of the check plots. The grade index
in 1927 was also somewhat higher for the oats plot. These re-
sults are uniformly favorable to the use of an oats cover crop.

Vetch. The yield on these two plots was the highest of any
of the field in 1927 and 3rd highest in 1926 but the color of the
tobacco was dark and greenish with a high percentage of dark
grades resultmg in a low grade index.

For the conditions of the experiment and for 1927 only, we
may say that:

1. All the cover crops with the exception of timothy increased
the yield.

2. The grade index was higher on all of them with the excep-
tion of vetch which seems to have caused the tobacco to be heavier
and darker.

3. Oats, barley, rye and wheat gave the best results.

TOBACCO MOSAIC
G. P. Clinton and Florence A. McCormick

While Jenkins, in his History of Connecticut Agriculture, states

_that the Indians cultivated tobacco and that prior to 1801 more

than ten tons were grown yearly in this state, we have been unable
to find even a casual reference to the mosaic disease occurring
here prior to 1898. It was in the Station’s Report (pp. 242-60)
for that year that Sturgis, then Botanist, published the first scien-
tific discussion of the trouble in the United States, although several

"'The year 1927 was marked by an unusually severe outbreak of the
mosaic disease (calico). In view of the great interest which has thus been
aroused, and to answer as far as possible the many questions which we have
had, it semed wise to include this discussion in the present report.
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European investigators had been writing about it for a few years
previously. =

In 1900 Loew (U. S. Dep. Agr. Rep. 65: 24-27) in his “Physio-
logical Studies of Connecticut Leaf Tobacco” also had a short
discussion of this trouble, while Woods (U. S. Bur. Pl Ind. Bull
18) in 1902 made the first general treatise on the disease in this
county. Allard, after a preliminary article in 1912, published his
investigations and observations (U. S. Dep. of Agr. Bull. 40),
part of which were conducted in this state, in 1914. Chapman,
working at the Massachusetts Station, published a preliminary
article in the report of that Station in 1913 and an extended re-
port in 1917. Thus most of the early work on the disease in this
country, except that by Selby, recorded in the Ohio Station Bulle-
tin 156 in 1904, centered in or referred to the tobacco grown in
the Connecticut Valley.

The senior writer first began his studies of tobacco mosaic in
the summer of 1906 when his attention was called to a serious
outbreak of the trouble at Portland, Conn. The results of his
several years’ study were published in the Report of this Station
(pp. 357-424) for 1914. About five years ago he again, with the
junior author, took up the study of this disease in the hope of
throwing further light upon its causal agent. No printed report
of these later investigations has yet been published; the results
however, have been informally discussed in scientific meetings and
some of them are mentioned in this article.

EFFECT ON HOST

We shall not take much space in describing the effect of this
disease on the tobacco plant since the tobacco growers of the state
are all more or less acquainted with the disease. It might be
well, however, to state that at first it was generally known here
as “Calico”. Such restricted terms as “frenching”, “brindle”,
“mongrel”, and “grey top” have been somewhat in use. French-
ing has also been used to apply to “strap” leaf plants even when
mosaic was not present.’

The chief characteristics of mosaic are manifested in the leaves,
as shown by irregular areas of lighter or yellow-green color mixed
with the normal green tissues. This gives a mottled or mosaic
effect. Sometimes, however, a narrow band of tissue along the
‘veins is of a deeper green color. Other cases show the yellow-
green areas almost white. This mottling is due to the destruc-
tion of the chlorophyll, or green coloring matter, in these areas and
as a result the surrounding tissue grows faster, often giving a
puckered effect to the leaf. In some cases the leaves are more
or less distorted, extreme cases being the “strap” leaves.

In general the mosaic leaves and plants are slightly smaller than
the healthy ones but if mosaic of a serious kind occurs in the very
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young plants extreme dwarfing or malformation may occur. Be-

sides this' decrease in yield mosaic leaves, because of their more

brittle nature, and their susceptibility to sun scorch are less valu-
able for cigar making and any considerable amount of mosaic in a
crop is likely to reduce its value on this account. Some growers
therefore refuse to harvest mosaic plants.

“Calicoed plants are especially susceptible to sun scorch, when
sunny, hot days suddenly follow a damp or rainy period. In
such cases large irregular areas of the calicoed leaves are killed and
turn a reddish-brown color known as “rust” usually called “red
rust” to distinguish it from other leaf spots that occur in non-
calicoed leaves. Billings in his book, “Tobacco, its Culture, Manu-
facture and Use”, published in Hartford in 1875, recognized this
trouble under the terms “Brown Rust” or “Firing”, though he
made no statement concerning calico which no doubt often existed
as a contributory trouble.

CAUSE?

Since Sturgis’ original article in 1898, much has been learned
concerning mosaic of tobacco, and especially since 1914 concerning
mosaic troubles in general. In fact in recent years mosaic dis-
eases have been written about and discussed at botanical meetings
perhaps more than any other one subject. They have now been
recorded for a great variety of plants, and recently experimenters
have begun to describe different types of mosaic on the same plant.

Yet, despite the increased knowledge along various lines, we
are still ignorant of the exact causal agent of mosaic for any of
these plants. Of course various theories, suggestions and beliefs
have been brought forth but as yet none of these have been backed
by sufficient evidence to gain general support. Some of these
were made by the earliest investigators, and some by the moré
recent ones. The writers have tried to gain evidence to support
belief in any of them, without prejudice to a particular one, but
have to admit that so far they have failed.

Without going into detail the following may be named as some
of the suggestions as to causal agent of mosaic that have been
advanced: (1) An Ordinary Bacterium; (2) Enzymes; (3) A
Toxin; (4) A Vital Fluid; (5) Environment; (6) An Ultra-
microscopic Bacterium; (7) Bacteriophage; (8) Foreign Plant
Protoplasm; (9) A Slime Mold; (10) A Protozoan; (11) A
Chytridiaceous Fungus ;(12) Mitochondria or Elaioplasts of Other
Plants; (13)A Filterable Virus. Most of these names are diffi-
cult enough to make the origin obscure to the layman, even
if they represented the true causal agent.

Without defining what the active principal of a “virus” is, the
phrase “filterable virus” is now generally applied to the liquid from
diseased tissues which after passing through a fine earthen filter
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still retains the “infective principal” that will produce the. disease
in healthy tissues when inoculated into them under favorable con-
ditions. Such is the case with the.liquid squeezed from mosaic
tobacco tissues, so investigators are agreed in calling it a “filterable
virus” but as to its real nature we are still inr ‘doubt.

We do know, however, from Duggar’s work (Ann. Mo. Bot.
Gard. 8: 354) that the infective principal that passes through these
filters is so small that the particles are less than one thirty-third of
a micron in diameter. As a micron is one twenty-five thousandth
of an inch in length, these particles are much smaller than the
smallest of known living things. - For instance a round bacterium
one micron in diameter is comparatively small for bacteria, the
smallest of known living organisms, and yet it would take over
thirty-seven thousand of these infective particles (if round) of the
mosaic virus to make one of these round bacteria. This seems
too small for them to be living organisms.

Again, so far, no one has been able to multiply these infective
particles of virus outside of living plant tissues. There is no
doubt that they are recreated or multiplied within mosaic plant
tissues, however, since one can go on infecting healthy plants
from previously infected mosaic plants through countless genera-
tions, even if one starts with a very diluted and small amount of
mosaic juice on the first plant.

KNOWN FACTS OF MOSAIC

While we cannot yet properly classify the causal agent, we still
have learned much about it and its relation to its hosts. For
example, the senior writer was the first to prove that tobacco
mosaic juice could produce mosaic diseases on other hosts when,
in 1907, he infected tomato plants with it. Since then -investi-
gators have claimed to have infected a great variety of plants with
it or vice versa. More recently, however, some are claiming that
different hosts have different mosaics in many cases, while others
describe several distinct virus, if not mosaic, diseases for both
tobacco and potato. Our experience has been that, for a number
of plants belonging to the same family as the tobacco such as
tomato, pepper, ground cherry and petunia, infection from mosaic
tobacco juice, through finger inoculation, is usually successful but
with plants outside this nightshade family, even though in nature
they sometimes developed mosaic troubles, similar inoculations
with mosaic tobacco juice usually or always fail.

It has long been known that infection of tobacco plants could
take place by getting mosaic juice on one’s fingers and then rub-
bing healthy plants with them. Later Allard found that lice also
could inoculate plants when traveling from mosaic to healthy ones.
In ordinary seasons we believe that field infection of tobacco
plants in this state takes place largely by “fingering” but the past

REPORT OF TOBACCO STATION 79°F

season, in which mosaic was so prominent, was very favorable for
the development of lice on all kinds of plants and especially so on
tohacco, and they apparently were an important factor in the un-
usual amount of mosaic tobacco.

It has been found that the mosaic virus lives over in certain

~ perennial plants and that weeds of this nature are a source of

infection for cultivated annual crops in their vicinity through lice
migration, etc. We noticed this was the case in several fields
of cucurbits that showed unusual mosaic infection last yéar.

We have learned that the “virus” is not carried in the seed of
mosaic tobacco so that this is not a source of infection, which is
very important to know. Likewise experience has shown that the
virus does not live, at least to any great extent, in the soil over
winter, since a field badly infected with mosaic one year is just as
likely to be free from it the next as an entirely new field, with other
conditions for the two exactly the same. We have not proven, on
the other hand, that an occasional plant in a field may not have
become infected from protected mosaic tobacco refuse in the soil.

We do know, however, that old tobacco refuse that has been
kept dry in warehouses, barns, etc., is a decided menace in pro-
ducing the disease if used in connection with young growing plants.
Dried mosaic leaves kept in the herbarium as specimens for 18
to 24 years have been used by the writers to produce mosaic in
healthy plants. Likewise liquid from fresh mosaic leaves, par-
tially preserved, has produced the disease after 18 years. Valleau
and Johnson of Kentucky (Phytopath. 17: 517) have also shown
that chewers of “natural leaf” tcbacco can finger and spit the dis-
ease into seed beds, but such infection is not so likely to occur in
this state.

While the “virus” of the disease is so easily destroyed by the
moist winter conditions or by short exposure to moist heat below
the boiling point, it is still very resistant to certain chemical sub-
stances at even longer exposures, such as, various strengths of
alcohol, ether, toluol, corrosive sublimate, hydrogen peroxide, etc.

Tt was early learned that the mosaic virus injures only the young
growing leaves. This means that when a growing plant is in-
fected the mature leaves show no indications of the injury and
only the upper younger growing ones become mottled; also that
any sucker or sprout growth later on also becomes mottled. This
is important because in the general handling of a tobacco field
throughout the season, if there is only a fair amount of mosaic
present at the beginning, by the end of the season most of the
plants have become infected, and this shows either in the subse-
quent growth of leaves, sprouts or suckers. As the latest growth
is never harvested, the injury to the crop, however, is not greatly
increased by its presence if the marketable leaves have escaped
injury.
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While the mature leaves of a tobacco plant at the time of its
infection will show no indication of mosaic to the naked eye, we
do know that in time the virus of the disease may run down into
them and the juice from their tissues is just as effective in produc-
ing the disease as that from the evidently mottled leaves above.
So the macroscopic appearance of these leaves is not a sufficient
test of their ability to produce mosaic infection. However, we
have a microscopic test that is reliable. It will also usually detect
mosaic in infected plants before visible signs appear and in some
cases of slow development of mottling a long time before. This
test is the presence of “plate crystals” in the cells of the infected
tissues, especially in the plant hairs where they are readily de-
tected, as these crystals are never seen in healthy tobacco. :

A normally growing tobacco plant inoculated with the mosaic
virus will show indications of the disease through mottling of the
young leaves in 7 to 14 days after inoculation. On the other
hand if the conditions of temperature, moisture or food supply are
such that the plant is at a stand still or is making very slow growth,
the appearance of the disease is quite apt to be delayed propor-
tionately. We are even of the opinion that with these unfavorable
conditions for plant growth, infection does not always, or at least
not so readily, take place, so that we can see here the possibility
of favorable and unfavorable weather conditions influencing the
amount of mosaic that develops in the tobacco fields. We reach
this conclusion also partly from our work with greenhouse plants
under these variable conditions.

Once a tobacco plant becomes visibly infected with mosaic it
rarely if ever outgrows it. There may be rare cases where the
new leaves do not show the mosaic mottling but the mosaic ones,
even if the mottling fades out, will still be a source of infection.
Johnson of Wisconsin (Phytopath. 11: 452) has shown that there
is an optimum (28°-30° C.) and a maximum (about 36° C.) tem-
perature for the appearance of mosaic tissue in the tohacco leaves
and that when the plant is grown above the maximum, mosaic
fails to appear in the new growth, thus showing at least arrested
development. However, these were controlled greenhouse experi-
ments and just how applicable they are in explaining the effect
of heat in field plants growing under constantly varying tempera-
tures is not certain. However, we think we may assume that
temperatures above 36° C. are unfavorable for the development
of mosaic in field tobacco. e

It takes some time after the virus is inoculated into a leaf before
it becomes general throughout the plant. It moves upward in the
stem toward the young growing leaves faster than it does down-
ward into the lower mature leaves. If a single leaf is inoculated
it takes some hours to move through the leaf into the stem. The
length of time apparently varies according to the part and age
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of the leaf inoculated and how fast the plant is growing. Under
ordinarily favorable conditions, a mature leaf has remained on the
plant after inoculation for four days without the virus reaching
the stalk and becoming a source of general infection, while a very
young inoculated leaf has produced general infection after the

second day.

PREVENTIVE MEASURES

With the preceding facts in mind, based also partly on practical
experience, the following precautionary measures are advocated.
As there is no known cure for mosaic, all treatments are preventive
rather than remedial. In the first place the seed bed is the most
important factor. Let mosaic get only a fair start in a seed bed
and the chances are that there will be injurious outbreaks in the
field. Tt is often hard to detect mosaic in the seed bed, because
the plants are young when pulled and do not always show it even
when present. The seed bed, however, should be carefully
watched and if any mosaic or suspicious plants are seen these with
the surrounding plants should be pulled up without touching the
other plants. As mosaic is killed by moist heat, steam sterilization
of seed beds for other purposes no doubt helps to keep the trouble
down. If the trouble shows in the beds with no apparent reason,
it may be desirable to make new beds.

The following negative precautions should also be followed with
seed beds: (1) Do not make the beds on land that was in tobacco
the previous year, as some of the tobacco refuse may harbor
enough of the virus to infect a plant or two which will favor spread
of the trouble by handling or by lice to other plants. (2) Do not
use tobacco stalks, tobacco water or tobacco refuse of any kind
on the beds for any purpose, as this is liable to bring in serious
trouble if the mosaic virus is present in it. (3) Do not allow the
men to chew “raw” tobacco while tending the beds. In weeding,
pulling, etc., do not handle the plants more than is necessary, and
see that the hands are kept clean by an occasional washing with
soap and water. (4) An outbreak of lice, of course, should never
be allowed in the seed bed.

In the field the most critical time is the transplanting. Men in
setting the plants very often get their hands deeply stained with
tobacco juice and if any of this happens to be from a calicoed
plant they are very likely to infect a number of the plants they
set out. The preventive measure of course is to handle the plants
so that the juice gets on the fingers no more than is necessary
and to occasionally wash the hands. Removal of infected weeds
early in the season may help some. In “worming” and “sucker-
ing”, especially early in the season, care should be used not to
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touch the calico plants. A survey of the field may be made soon
after the plants start to grow and all mosaic plants removed while
they are still young. Later removal is of doubtful value.

While it will be a great satisfaction to finally know the exact
cause of mosaic tobacco, it is doubtful that when this is definitely
determined we will be much better off than at present as to preven-
tive measures for its control, and probably it will bring no positive
curative treatments.



Bulletin

OF

Immediate Information




[ A \

BULLETIN 0F IMMEDIATE N NJury 20, 1928
INForMmATION No. 61 s ‘

@ onnecticnt Agrimltural fxmrimmt tation
New Haven, onuerticnt

Regulations Concerning the Transport\:\l\;

tion of Nursery Stock
in the United States and Canada*

Compiled by W. E. Brrrrox, State Entomologist.

At the present time nearly 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, to-
gether 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 :

White Pine Blister Rust: Quarantine No. 63 prohibits the
interstate movement of all five-leaved pines from the District of
Columbia, all States east of the Mississippi River, Lotisiana,
Arkansas, Missouri, Iowa and Minnesota, into any State lying

*Revised edition of Bulletin of Immediate Information, No. 51, October
1, 1925, and No. 57, November 20, 1926. .
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west of the western boundary of this area, or from one of these
States into another except as they are grouped by areas. The New
England States comprise one area. Five-leayed pines may not be
shipped out of New England but may be shipped from one New
England State to another by complying with Regulation 5 (a)
and (e) ; viz., each car, box or container shall be marked to
show contents, names of both consignor and consignee, and must!

be accompanied by a certificate executed by a responsible in- |

spection official, and based on a recent inspection of stock and
premises, and showing freedom from blister rust; where any State
has legally established a blister rust control area, then such stock
cannot enter without a permit from that State. Black currants
are prohibited from interstate movement in all of the Northeast-
ern States. Currants and gooseberries (other than black cur-
rants) may not be shipped from any New England state except
in compliance with Regulation 5 (c) and (e); each car, box or
container shall be marked fo show contents, names of both con-
signor and consignee, and must be accompanied by a Federal
permit tag and by a certificate executed by a responsible inspec-
tion official, and based on a recent inspection of stock and prem-
ises and showing freedom from blister rust; stock must be shipped
only when dormant and must be dipped (except roots) in a mix-
ture of one part lime-sulphur, testing not less than 32° Baumé, to
eight parts water; where any State has legally established a blis-
ter rust control area, then such stock cannot enter without a per-
mit from that State.

Narcissus Bulbs: Quarantine No. 62 provides that all varie-
ties of narcissus bulbs can be shipped interstate only after inspec-
tion (and treatment if found infested) and certification in the
State where grown. Each car, box, or other container must bear
names and addresses of both consignor and consignee, list of con-
tents, and certificate to the effect that such bulbs were found free
from bulb flies and eelworms, or that such bulbs have been treated
according to regulations.

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 into or through points outside of the
Eastern New England infested areas unless inspected and pro-
vided with a Federal certificate.

Gipsy Moth and Brown-Tail Moth: Quarantine No. 45, as
amended, regulates the interstate shipment of all nursery stock,
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forest products, stone and i

] y quarry products from the infested area
in the New England Stz.xte.s, and from the generally infested to the
lightly infested areas within those States. Nursery stock must be
mnspected and certified by Federal inspectors.

Japanese Beetle: Quarantine No. 48, as revised, regulates
the nterstate shipment of all nursery stock out of the izx:lfest‘ed
area which includes New Jersey and certain portions of the States
of Pennsylvania, Delaware, New York and Connecticut. Such

stock can be shipped only after it has been i i
b Ll en examined and certified

_ Satin Moth: Quarantine No. 53, as revised, prohibits the
mnterstate shipment from the infested areas in Maine, Massachu-
setts, New qupshire, Rhode Island, Connecticut an,d Washing-
ton of all species and varieties of willow and poplar trees or ar%s
th%eof fcapable of propagation. i

or further information regarding Federal quaranti
regulations address: Plant Quarantin%e and C'ontqrol Admnier?is?rr;-1
tion, U. S. Department of Agriculture, Washington, D. C.

District oF CorLumBia

Each package of nursery stock entering the District must bear
a valid certificate of inspection, must be marked “plants,” with
name and address of both consignor and consignee. No p;acka e
shall be delivered to the consignee until authorized by the ins ectgr
of the Plant Quarantine and Control Administration. :

Federal quarantines prohibit the entry of all five-leaved pines
and Ribes nigrum grown in the New England States and the
States of New York and Washington.

Bt - s ; Y
St Quarantme‘ and Control - Administration, Washington,

DomiNioN oF CANADA

Nursery stock and all plants for ornamental purpo

tion or cropping, from the United States, can Ie)ntf[zjr S(e:z’nggigp?)ﬁ?
after permits (and official labels, if to be sent by mail) have beer};
procured from the Secretary, Destructive Insect and Pest Act
Advisory Board, Ottawa, Canada. Applications must specif

quantity, kind, vglue, origin and destination of stock, name am}i’
address of consignor, and consignee, the customs port, and
whether to be shipped by mail, express, or freight. The imi)orter
will furnish the permit number to the shipper, and this number
must be on every container, together with certificate of inspection
issued at time of packing, original to accompany way-bill with copy
on containers, and signed by an authorized official of the state or
country where the stock originated, and the name and address of
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both consignor and consignee, name of the port, and a declaration

of kind and quantity of the stock. The following are designated
as ports of importation :

Halifax, N. S. Windsor, Ont.
Saint John, N. B. Winnipeg, Man.
Montreal, Que. Estevan, Sask.\
Niagara Falls, Ont. - Vancouver, B. C.

Ottawa, Ont. (for scientific purposes only).

Mail shipments may enter the ports named above and also
Toronto, Ont,

Quarantines prohibit the entrance of all conifers from New
England; all five-leaved pines; all chestnut (Castanea dentata)
and chinquapin (Castanea pumila), including hybrids and horti-
cultural varieties; all currants and gooseberries, except commer-
cial varieties of gooseberries, red and white currants cultivated
for their edible fruits only; European buckthorn and all varieties
of rust barberry (Berberis vulgaris) ; all varieties of Corylus into
British Columbia from the States of Montana, Wyoming, Colo-
rado, New Mexico, and all other states eastward ; all peach nur-
sery stock into British Columbia from Wisconsin, Illinois, Mis-
souri, Arkansas, Texas, and all other states eastward to the Atlan-
tic Ocean.

L. S. McLaine, Secretary, Destructive Insect and Pest Act Ad-
visory Board, Department of Agriculture, Ottawa, Canada.

PostAL REGULATIONS REGARDING NURSERY STOCK
SHIirPED 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
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 :
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Alabama Maryland Oklahom
Arkansas Massachusetts Pennsylv?mia
Connecticut Michigan . South Carolina
Florida Minnesota South Dakota
Georgia Mississippi Tennessee
Idaho Missouri Texas
Illinois Nebraska Utah
Indiana New Mexico Virginia
%g:;la %ewhYgrk Wisconsin

sas orth Carolina W i
Kenj:lgcky North Dakota Pl
Louisiana Ohio

FILING OF BONDS
Bonds are required in the following States:
Arkansas $1,000.00 Montana $1,000.00 Oklah
Georgia 1,000.00 Oregor(l) i $l1 ’(())88 88
Idaho 5,000.00 Utah '500.00
Tenng:ssee 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. ~
PAYMENT OF FEES
The payment of fees is required for registration in certain
States, as follows:

Bl Reg‘f_g:tlon Ag;enet s e Regisu:étion Agsnt’s
Riab i $1000  $1.00  Ohio $5.00  $1.0
(Dealers)—10.00 Oklahoma 5.00 '
Arkansas 5.00 1.00 Oregon 20.00 1.00
Georgia 5.00 1.00 South Dakota 1.00 1.00
Idaho 10.00 1.00 Tennessee (Dealers) 5.00
Indiana 1.00 1.00 g (Agent’s) 1.00
Kentucky 5.00 5.00 Texas 5.00 {
Maine 5.00 Virginia 10.00 1.00
Michigan 5.00 Washington 5.00 1.00
Dealers) $15. ‘
Montana 25.00* West Virg(inia : $2(5)88
Wyoming 15.00
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:

Florida? Mississippi
pi Tenne:
Maryland North Carolina Utah e
Michigan? South Carolina

!Covering all Montana agents. A i i
: gents for unlicensed nurseries

pay annual fee of $10.00 and file bond of $1,000.00. Inspection fees ${?)UOS(§
per car lot, smaller lots‘u:A proportion. Unlicensed nurseries, 10 per cent
of mvaglce.pr;ce, leﬁ:h minimum of 50 cents per package. y

umigate all host plants of San José scale with hydrocyanic acid gas
gt] the standard dosage, or thoroughly scrub in a solution of ﬁs}lll oil soap agt a
s]}xiuf-i]OeI;tOf' otne 1:;‘)Ioupd of soap to three gallons of water immediately before
o ?umigatlir:mo. orida. Such stock entering Michigan must bear certificate
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STATE TAGS

State tags are required and will be furnished at the shippers’
expense, by the following States: ‘

Alabama Mississippi ‘ Virginia .
Arkansas North Carolina West Virginia
Florida South Carolina Wisconsin
Louisiana : Texas* Wyoming

'SpECIAL INSPECTION AND CERTIFICATION OF RASPBERRY PLANTS

In an attempt to control mosaic and allied diseases of raspberry
plants, certain states require two summer inspections ; one in June,
and the other a month later, and after all mosaic plants discovered
at the first inspection have been removed. If the plants are then
free from mosaic diseases, a certificate to that effect may be
granted, The following states require this special inspection and
certification for shipping raspberry plants:

Michigan New York Vermont
Minnesota Wisconsin

REQUIREMENTS OF VARIOUS STATES

Alabama: Nurserymen in other States wishing to ship gtock
" 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 nur-
series from which they purchase stock, pay fee of $10.00, and
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 m'oth,
crown gall, black knot, citrus canker, peach yellows, pear blight,
apple blotch, root nematode, peach borer, grape phylloxera or nitt
grass, must not be sold in Alabama. :
B. P. Livingston, Chief, Division of Plant Industry, Montgom-
ery, 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

*Texas requires tags showing an exact copy of the Texas permit but the
shipper must have them printed from the original certificate.

B T
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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 prohibit the entrance of: Olive nursery stock and
olive root cuttings from all other States and foreign countries;
peach, nectarine or apricot trees or cuttings, grafts, scions, buds or
pits, or trees budded or grafted upon peach stock from Massachu-
setts, Rhode Island, Connecticut, New York, New Jersey, Pennsyl-
vania, Delaware, Maryland, Virginia, Ohio, Indiana, Michigan,
Nlinois, 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; peach, nec-
tarine, almond, apricot, plum, cherry, choke-cherry, qujnce, pear,
and apple trees or plants or parts thereof including the fresh fruits,
and all barrels, boxes, baskets or other containers that have been
used to hold the same from the States of Alabama, Arkansas,
Connecticut, Delaware, Florida, Georgia, Indiana, Louisiana,
Maryland, Mississippi, North Carolina, New Jersey, New York,
Ohio, Pennsylvania, South Carolina, Tennessee, Texas, Virginia,
West Virginia, and the District of Columbia on account of the
Oriental fruit moth. Pecan, hickory and Japanese walnut trees,
cuttings, grafts, scions and buds from all outside sources, with the
exception of California, on account of the pecan leaf case-bearer,

O. C. Bartlett, State Entomologist, Box 1857, Phoenix, Ariz.

Arkansas: In order to ship nursery stock into Arkansas, it is
necessary (1) 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 the chief
inspector’s facsimile signature, and tags must be purchased of the
chief inspector. o4

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.

Quarantines prohibit entrance of chestnut trees from all States
east of the Mississippi River.

P. H. Millar, Chief Inspector, Little Rock, Ark.
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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 where grown. All stock entering the State is 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 re-
turned 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 York,
New Jersey, Delaware, Maryland, Pennsylvania, West Virginia,
Virginia, North Carolina, South Carolina, Georgia, Alabama,
Florida, Tennessee, Kentucky, Mississippi, Ohio, Michigan, Indi-
ana, Arkansas, Oklahoma, and the Province of Ontario, Canada.

Quarantine order No. 4 prohibits entry of all trees, plants,
grafts, cuttings or scions of all species and varieties of the culti-
vated filbert or hazelnut and American wild hazel (Corylus amer-
icana) from all States and districts east of and including Wyom-
ing, Colorado and New Mexico. Quarantine order No. I prohib-
its entry of citrus trees and citrus fruits. Quarantine order No.
2 prohibits all chestnut and chinquapin (Castanea sp. and Casta-
nopsis sp.) trees from all States east of east line of Idaho, Utah
and Arizona. Quarantine Order No. 12 prohibits pecan trees,
hickory and walnut trees from all states east of the east line of
Idaho, Utah and Arizona. Quarantine order No. 3, pertaining to
the Oriental fruit moth, prohibits all species and varieties, includ-
ing the flowering forms, of peach, nectarine, almond,-apricot,
plum, cherry, choke cherry, quince, pear and apple trees and parts
thereof, including the fruits and all containers of such fruits, from
the States of New York, Connecticut, Pennsylvania, New Jersey,
Maryland, Delaware, Virginia, West Virginia, Indiana, North
Carolina, South Carolina, Florida, Georgia, Alabama, Mississippi,
Tennessee, Arkansas, Louisiana, Ohio, Kentucky, and Texas, and
the District of Columbia.

A. C. Fleury, Supervising Quarantine Officer, Sacramento,
California. '

Colorado: Each 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. On arrival,
shipments are turned over to the County Inspector, who, in turn,
if they pass inspection, releases them to the consignee.

Quarantines prohibit the entrance of the common barberry.

C. P. Gillette, State Entomologist, Fort Collins, Colo.
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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 State 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 per-
mits. Nursery stock imported from foreign countries must be
held unopened until inspector arrives. Inspectors 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. f

W. E. Britton, State Entomologist, New Haven, Conn.

Delaware: FEach shipment of nursery stock entering the
State must be accompanied by a copy of the nursery inspection
certificate, and all stock must conform to the Federal rules and
regulations.

Ralph C. Wilson, Secretary, State Board of Agriculture, Dover,
Delaware.

Florida: Each nurseryman shall (1) file with the Nursery
Inspector, Gainesville, Florida, a copy of his certificate of inspeé—
tion, personally signed by the proper official of his state, and make
application for permit tags on a form supplied by the Nursery
Inspector; (2) secure Florida permit tags (Price list furnished) ;
(3) attach one, and only one, Florida permit tag to each package,
box or bundle of nursery stock shipped into Florida. In club or-
ders, one permit tag should be attached to each individual order,
and one permit tag attached to the package containing the indi-
vidual orders; (4) each permit tag is serially numbered. An in-
voice showing the name and address of consignor, name and ad-
dress of consignee, kind and amount of nursery stock in the ship-
ment and number of the permit tag attached to the shipment
should be mailed the Nursery Inspector, Gainesville, Florida, on
'the.d_ay the shipment is made. An invoice is required for each
individual order in a club order and also for the package contain-
ing the individual orders; (5) return all spoiled or mutilated per-
mit tags to the Nursery Inspector, Gainesville, Florida, for can-
cellation; (6) return all unused permit tags when the same be-
come v01d‘; (7) fumigate all host plants of San José scale with
hydrocyanic acid gas, at the standard dosage, or thoroughly scrub
in a solution of fish oil soap at a dilution of one pound of soap to
three gallons of water, immediately before shipment into Florida.

R T . TTY
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(8) Plants showing root knot, hairy root, crown gall, or any
especially injurious insect or disease will not be permitted entry
into the State of Florida. (9) All citrus trees and parts thereof
are prohibited entry into the State of Florida from all other states
and countries.

Nursery Inspector, Gainesville, Florida.

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 is $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 Entomology,
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 Ento-
mology. '

Quarantines prohibit shipment into the State of all five-leaved
pines, currants and gooseberries ; 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 are admitted only in strict
accordance with the requirements of the Federal quarantine.

E. L. Worsham, State Entomologist, State Board of Ento-
mology, 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
obaining an annual license by paying a fee of $10.00. All ship-
ments into the State must show 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
trees are fumigated before distribution, and all nursery stock
shipped into the State must be inspected upon arrival at the ex-
pense 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

adde o S
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grown in a district where peach yellows or other detrimental dis-
eases exist. g ; ‘

Permits for entry must be secured from the Bureau of Plant
Industry and accompany the shipment before any currants ‘or
gooseberries can be shipped into the state. The eight northern
counties are designated as a blister rust control area from which
currants, gooseberries and five-leaved pines are excluded.

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 salesmen representing them within the State, and
apply, after July 1, for an agent’s permit for each salesman em-
ployed in the State. All nursery stock entering the State must
bear a valid certificate of inspection, names and addresses of con-
signor and consignee and nature of stock. If stock arrives with-
out such certificate it must be reported immediately to the Divi-
sion of Plant Industry, and held until released.

A quarantine order excludes from the New England states all
species of Castanea. Stock shipped into Illinois in violation of
any State or Federal quarantine is destroyed or returned to the
consignor or otherwise disposed of at the discretion of the Depart-
ment. i ,

P. A. Glenn, Chief Inspector, Division of Plant Industry, Ur-
bana, 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. Kach
dealer and agent selling or soliciting sales of nursery stock in
Indiana must pay $1.00, and obtain a license from the State
Entomologist. ;

Frank N. Wallace, State Entomologist, Department of Conser-
vation, Indianapolis, Ind.

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 Maine,
New Hampshire, Vermont, Massachusetts, Rhode Island, Con-
necticut, New' York, Pennsylvania, Ohio and Mi;:higan.

Carl J. Drake, State Entomologist, Ames, Iowa.
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Kansas: Nurseries are inspected annually and all certificates
and dealers’ 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
must be filed.

James N. Farley, Secretary, Entomdlogical Commission,
Topeka, Kans.

Kentucky: Kentucky nurseries are inspected annually and
certificates are issued when stock is found free from dangerous
pests. All nurserymen, resident or non-resident, must file, an-
nually, credentials at this office and if -in good standing receive a
permit on payment of a fee of five dollars.

Agents and dealers must file credentials annually, including
names of “nurseries, nurserymen, or persons represented,” and on
payment of a fee of five dollars are issued a permit. Agents while
soliciting orders must carry their permits, to show to prospective
buyers, county officials, or agents of the State Entomologist, on
demand. Quarantines are provided for.

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. The invoice stub of
each permit tag must be filed with the Entomologist once a week,
showing 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 $3.00.
All stock entering the State shall bear on each box or package a
valid inspection certificate ; such stock 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.

Maryland: ‘Nurseries are inspected twice each year. Nur-
sery stock coming from blocks that show evidence of San José
scale must be hand inspected to eliminate visibly infested stock,
and the balance fumigated before shipment. Shipments entering
the State must bear certificates of inspection besides names of
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consignor and consignee. Duplicate certificate should be filed with
the State Entomologist. ;

i ibi i -leaved pines, cur-

uarantines prohibit the shipment of five
rar%s and goosegerries from New York, the New England tSta;::lz,
Pennsylvania, New Jersey, Michigan, Wisconsin, MlnneSIC) af1 !
Washington ; also into the non-infested counties of Maryland, 0d
any nursery’stock of peach or sweet cherry from areas inieste
ith the Oriental peach moth. :

: Ernest N. Cory, State Entomologist, College Park, Md.

Massachusetts: All growers and agents who s’ell n,u%serty
stock for delivery within the State must have a grower1 s certi Cisi
or an agent’s license, and a copy of such certificate o(;‘ 1c%nsi§: rer;ed
accompany each car, box or package of stock shippe Por 6(:: t)v e
Agents must apply to Director, Division of Plant 'e}slt 5 n r:
Boston, Mass.; and file list of nursery firms from Wh}C i ey’ p}tl 5
chase stock before receiving agent’s license. Authority C{s. fgrfan ed
to inspect at destination all stock entering the State, %n i 1 pt::) ;
infested may be destroyed, treated, or returned to the consig

at his expense. . )
Quarantines prohibit Ribes from entering the State except under
ermit.
g R. H. Allen, Director, Division of Plant Pest Control, Boston,
Mass.

ichigan: All nurseries are inspected annually. Each out-
of—l\s/{t;cte %urseryman who sells in Michigan through personz% rep-
resentatives must file a certiﬁed copy of his 01:1g.ma1 certi _ca;f.e,
and pay a fee of $5.00 and obtain a license permitting him to s 11;
stock into the State. Each shipment must bear an exact hcopy Ok
the inspection certificate issued in the state from which the .itoce
was shipped, names and addresses of both consignor and conmgmt,
and a statement showing the general nature of the contents. i ut-
of-state nurserymen wishing to sell nur_seryis'tock in "1{}141& 1gar§
through catalogue must file copies of their original certi cate_sé o
inspection. All nursery stock entering the State (except coni egs
and herbaceous plants) subject to the attack of San ]osi: scale
must be fumigated with hydrocyanic acid gas in the usua fmarg—v
ner and must bear a certificate from the shipper that such fumi-
gation has been given. ; o i
The law and quarantine regulations prohibit the entrance of au
barberries subject to the attack of black stem rust of gra;lms, a
chestnut trees; all trees and plants from areas infested by the Jaga};
nese beetle and European corn borer except in compliance ‘\Vﬁt 1
Federal regulations; all raspberries unless bearing certificates that
the plants have been properly inspected for virus diseases, as un-
der Rules and Regulations No. 273. Currants and gooseberries
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shipped into Michigan must be accompanied by Control Area Per-
mit issued by the Commissioner of Agriculture.

E. C. Mandenburg, In Charge of Orchard and Nursery Inspec-
tion, Department of Agriculture, Lansing, Mich.

Minnesota: All shipments must be accompanied by a valid
certificate of inspection on the outside of each package. A copy
of this certificate must be filed with the State inspector before
nursery stock is shipped into the State. No filing fee is required.
A license is not required for agents or salesmen.

The term nursery stock includes all wild and cultivated trees,
shrubs, vines, small fruit plants, perennial roots, rhizomes, herba-
ceous perennials, cuttings, buds, grafts and scions for or capable
of propagation. A certificate of inspection is not required for
greenhouse or house-grown plants, bedding plants, herbaceous
annuals, vegetable plants, bulbs, corms and tubers.

Minnesota quarantine No. 6 requires that all raspberry plants
shipped into Minnesota must have been inspected under regula-
tions substantially similar to Minnesota regulations for the certifi-
cation of such plants. Each package must be accompanied by a
valid certificate showing that the plants were inspected and con-
form to such regulations. A special affidavit signed by the shipper
may be accepted in lieu of such certificate on each package.

All nursery stock for shipment into Minnesota must comply
with the requirements of Federal quarantines.

A. G. Ruggles, State Entomologist, University Farm, St. Paul,
Minn.

Mississippi: Each package of nursery stock shipped into
Mississippi must have attached to it a Mississippi permit tag and
a certificate issued by the state inspection official of the state where
grown. Also, there must be a statement or tag on each shipment
showing the name and address of both consignee and consignor,
the general nature and quantity of the contents, and the name of
the locality where grown. The permit tags may be obtained at
actual cost from the Nursery Inspector, A. and M. College, Mis-
sissippi, after a satisfactory certificate of inspection issued by the
duly authorized state official has been filed with him. The pro-
prietor or manager of the nursery or greenhouse. must sign and
file with the Plant Board an agreement with reference to com-
plying with the Mississippi laws in shipping nursery stock into
Mississippi.

Each agent or salesman representing nursery firms is required
to register with and obtain an agent’s certificate from the Nursery
Inspector before selling, delivering, or taking orders for nursery
stock in Mississippi. :

All plants capable of defoliation must be defoliated.
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Each individual order in a club order destined for a Mississippi
point must have a Mississippi permit tag attached. Upon using
a Mississippi permit tag, the nurseryman must immediately mail
the Nursery Inspector, A. & M. College, Mississippi, an invoice
‘'stub showing the name and address of the consignee and an item-
ized list of plants in the shipment. Mutilated, spoiled and unused
permit tags must be returned to the Mississippi Nursery Inspector.
All permit tags remaining on hand at the close of the season must
be returned.

Plants infected with root knot (caused by nematodes), crown
gall, or showing any insect pest or disease or markings thereof,
must not be shipped into Mississippi.

A circular explaining the Mississippi requirements in more de-
tail will be sent upon request.

George F. Arnold, Nursery Inspector, A. and M. College, Mis-
sissippi. -

Missouri: Outside nurseries must file necessary papers in-
cluding certificate and apply for a permit certificate which will be
issued without 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 Iabeleg.

_ 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 transpor-
tation 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 and
black currant from-all states, and of all five-leaved pines, currant
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and gooseberry plants from the states east of and including Minne-
sota, Jowa, Missouri, Arkansas and Louisiana and all of the State
of Washington.

Edward Dickey, Chief, Division of Horticulture, Missoula,
Mont. i :

Nebraska: Non-resident nurserymen, dealers, or other per-
sons wishing to ship nursery stock into Nebraska must file a dup-
licate certified copy of their original certificate with the State
Department of Agriculture. If this cértificate is approved by the
Department of Agriculture, they will be issued a permit allowing
them to ship nursery stock into this state during the period that
such original certificate issued by the state in which they reside or
are doing business is in force. No fee is charged for the non-
resident dealer’s or nurseryman’s permit. FEach shipment of
nursery stock coming into the state must be plainly and legibly
marked in a conspicuous place with a statement showing: (a) the
name and address of the consignor; (b) the name and address of
the consignee; (c) the general nature of the contents; (d) the
name of locality where grown; and (e) a certificate of inspection
from the proper official of the state, territory, district, or country
from which it was shipped. All agents selling nursery stock or
soliciting orders for nursery stock for any nurseryman or dealer
located either within or without the state of Nebraska shall be re-
quired to secure and carry an agent’s permit. The fee for this
permit is $1.00.

Any prohibited insect pest or plant disease, plant product or

_ other substance or thing, brought into the state in violation of any
regulation of the State Department of Agriculture or any Federal
Quarantine, shall at the expense of the owner be either destroyed,
returned to the consignor, or otherwise disposed of as the Depart-
ment of Agriculture may direct.

H. J. McLaughlin, Secretary ; L. M. Gates, Inspector, State De-
partment of Agriculture, Lincoln, Nebraska.

Nevada: All nursery stock entering the State must bear on
each car, bale, or package a copy of a valid official inspection cer-
tificate, and names of consignor and consignee. Transportation
companies shall not deliver nursery stock lacking such certificate.

Quarantine prohibits entry of any pine trees, currant or goose-
berry plants or cuttings from east of the Mississippi River or from
foreign countries, and of fruit trees, and fresh fruits and their

boxes or containers, from any States infested by the Oriental

fruit moth.
George G. Schweis, Entomologist, State Quarantine Office,
University of Nevada, Reno, Nev.

New Hampshire: All nursery stock entering this State must
bear on each container a copy of a valid inspection certificate.

i 0> il
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- Quarantines prohibit the entrance of currants or gooseberries
into any part of the state, except an area in the northernmost
part of the state, beginning with the towns of Stratford, Odell,
Millsfield and Errol; require permit for importation of any five-
leaved pines, and special certificate from state of origin, in ac-
cordance with Federal regulations; prohibit entry of plants sus-
ceptible to attack by the European corn borer, the gipsy moth,
and the browntail moth from infested regions into uninfested ter-
ritory, except with proper certificate ; prohibit entry of plants sus-
ceptible to attack of the satin moth from infested regions into un-
infested territory.

W. C. O’Kane, Deputy Commissioner of Agriculture, Durham,
New Hampshire.

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 Agriculture and Markets,
or by the State in which the shipment originated. Transportation
companies and all persons bringing nursery stock into the State
must send notice to the Department of Agriculture and Markets.
Blanks will be furnished for such notices. An exact copy of the
certificate must be attached to each package sent by mail. Stock
received from abroad or from other States unaccompanied by a
valid certificate of inspection must not be unpacked or distributed
until after inspection and release by Department of Agriculture
and Markets. :

Quarantines prohibit the entrance of five-leaved pine trees from
Neyv England, New Jersey, Pennsylvania, Ohio, Indiana, Tllinois,
Wisconsin and Minnesota ; also of Christmas trees and woody
greens from New England except from those areas lightly or not
infested by gipsy moth (Federal certificates must accompahv ship-
ments from the lightly infested area) ; of raspberry plantsdunless
apparently free from mosaic diseases and are so certified after
two inspections and the removal of all diseased plants, as is prac-
ticed in New York State. Currants and gooseberries cannot be
grown in certain pine-growing areas of the State and permits
must be obtained to ship them into the State. Name and address

‘of consignee must be given in application.

B. D. Van Buren, Director, Bureau of Plant Industry, Depart-

ment of Agriculture and Markets, Albany, N. Y. ]

New Jersey : Each car or parcel of nursery stock entering the
State must bear a copy of a valid inspection certificate, with a
statement from the shipper that the contents are a part of the
stock inspected and whether or not it has been fumigated with
hydrocyamf: gas. Transportation companies shall refuse for
transportation within the State all nursery stock not accompanied
by a certificate of inspection. All such stock entering the State
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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.
*" Harry B. Weiss, Chief, Bureau of Statistics and Inspection,
State Department of Agriculture, Trenton, N. J.

New Mexico: Before shipping nursery stock into New Mex-
ico, a duplicate copy of a valid certificate of inspection must be
filed and a permit obtained. ‘

Quarantine prohibits the entrance of Ribes and Grossularia.

H. L. Kent, President, Agricultural College, State College,
N. Mex. ;

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 in-
spection certificate accompanied by an affidavit that all fruit stock
will be fumigated.

Quarantines prohibit the entrance of five-leaved pines and Ribes
except in accordance with Federal regulations.

R. W. Leiby, Entomologist, 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 file a dupli-
cate inspection certificate. .

Director, North Dakota Experiment Station, Agricultural Col-
lege, N. D. .

Ohio: Out-of-state nurserymen must file copies of their in-
‘spection certificates and obtain an Ohio certificate permitting them
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. Each affidavit shall be ac-
companied 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 agent’s
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.

, ' Quararitines 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.
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- 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. Nursery-
men must each file a duplicate copy of their valid inspection cer-
tificate, 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 shipments 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: Shipments of nursery stock entering the State must
be plainly marked, with names and addresses of both consignor
and consignee, name of state, territory, or country where grown,
and nature of contents. All shipments are inspected, and the un-
licensed sale or distribution of nursery stock is unlawful. Nur-
serymen must apply for licenses, pay a fee of $20.00, and furnish
a bond of $1,000.00, that in case the license is issued all stock ‘de-
livered shall be free from pests and true to name. The fee for
an agent, solicitor, or salesman is $1.00.

Quarantines prohibit the entrance of grape vines; all species
and varieties of chestnut and chinquapin; all hazel and filbert
trees, plants, cuttings, and scions from the Eastern states; all
species and varieties, including the flowering forms of peach,
almond, nectarine, apricot, plum, cherry, quince, pear, and apple
trees or parts thereof from the Eastern states.

Charles A. Cole, Secretary, State Board of Horticulture, Port-
land, Oregon.

Pennsylvania: Each nurseryman from outside of the State
must file with the Director of the Bureau of Plant Industry a
duplicate copy of his valid inspection certificate, signed in person
by the State Inspection Official in charge, and supply a statement
giving the exact acreage of nursery stock he is growing as well
as the acreage being grown for him under contract. Upon com-
pliance with these regulations a certificate is issued which must
be received before stock is shipped 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 cer-
tificates 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.
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Interstate quarantines prohibit the entrance of Ribes, five-
leaved pines, all barberry plants except Japanese barberry, and
shipments of Christmas trees or woody greenery from the gipsy
moth districts of New England and Canada.

R. H. Bell, Director, Bureau of Plant Industry, Harrisburg, Pa.

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 in-
fested. Agents must obtain agents’ 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. Planting
of black currant and flowering currant is prohibited.

A. E. Stene, State Entomologist, State House, Providence, R. L.

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 certificate of inspection and fumigation.

Quarantines prohibit the entrance of five-leaved pines, currants,
gooseberries and all host plants of the European corn borer ex-
cept when shipped in conformity with Federal regulations. Cit-
rus stock is allowed to enter only by special permit. Fumigation
of host plants of San José scale is required.

South Carolina State Crop Pest Commission, Clemson College,

SHG

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 $r.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.

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.

Louis N. Crill, Secretary of Agriculture, Pierre, S. D.; R. W.
Vance, Nursery Inspector, Brookings, S. D. ;

Tennessee: Out-of-state nurseries must file duplicate inspec-
tion certificates and the following agreement regarding fumiga-
tion : ;

“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.”
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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 offic-

ial Tennessee blanks which will be supplied. Each agent operat-
ing 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 varieties of bar-
berry except Berberis thunbergii; 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.

G. M. Bentley, State Entomologist and Plant Patholegist,
Knoxville, Tenn.

Texas: Nurserymen, florists, and others who desire to make
shipments of nursery stock into Texas, should apply to the State
Department of Agriculture, Austin, Texas, for a Texas permit.
The application should be accompanied by a certified copy of cer-
tificate of inspection from the State Inspector of the state in which
the stock to be shipped is located, together with a registration fee
of $5.00. The fee must be remitted in the form of postoffice
money order, cashier’s check, or bank draft. It will also be neces-
sary for the applicant to sign an agreement to comply with the
Texas regulations. The proper form for this signature will be
sent upon request. Permits are issued annually and expire August
31st of each year. This general certificate does not cover citrus
nursery stock. Any individual desiring to make shipments of cit-
rus nursery stock into the state should communicate directly with
the Commissioner of Agriculture.

All shipments of nursery or floral stock originating outside of
the state must bear shipping tags showing the exact copy of cer-
tificate of inspection from the state inspector of the state in which
the shipments originate; and in addition thereto must have tags
showing the exact copy of the Texas permit. The Department of
Agriculture does not furnish the Texas permit tags, and the ship-
per should have them printed from the original certificate. Com-
mon carriers are prohibited by law from releasing shipments of
nursery stock which are untagged, in accordance with these regu-
lations.

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
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every shipment of stock made into the state, giving the date, con-
signor, 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. Y

Agents or dealers operating in Texas for nurserymen and flor-
ists outside of the state must procure proper credentials from the
nurserymen they represent. The form for this credential ap-
proved by the Commissioner of Agriculture is furnished free of
charge. Each agent or dealer must be prepared to present such
credential at all times.

Dealers are classed as nurserymen and are required to take out
permits. Greenhouses and greenhouse plants are included for in-
spection by the Texas laws.

J. M. Del Curto, Chief Nursery Inspector, Department of Agri-
culture, Austin, Texas.

Utah: Out-of-state nurserymen must file with the Board of
Agriculture 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 ship-
ped into the State or sold by their agents. Agents and salesmen
representing 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
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.

F. E. Stephens, State Agricultural Inspector, State Board of
Agriculture, Salt Lake City, Utah. e

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.
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Virginia: All nurseries must file valid inspection certifi-

cates with the State Entomologist for the current season and pay

a registration fee of $10.00 for principals; duplicates for agents’
use $1.00 each. Checks should be made payable to the Treasurer
of Virginia. Official state tags must accompany each package of
stock entering the state. Registration certificates expire annually
on August 3Ist. .

Christmas greens originating in the States of Maine, New
Hampshire, Massachusetts, Vermont, Connecticut and Rhod_e
Island are prohibited on account of the gipsy and brown tail
moths unless each shipment is accompanied by a certificate show-
ing that it has been inspécted officially and found to be free from
such pests. :

G. T. French, State Entomologist, Department of Agriculture,
Room 1112 State Office Building, Richmond, Virginia.

Washington: No person, firm or corporation shall sell,
solicit sales, or distribute nursery stock except berry plants, with-
out first obtaining a license to do so from the Director of Agri-
culture. The license fee is $5.00 for nurserymen who grow all
the stock they sell, $15.00 for other nurserymen, dealers, brokers
and landscape architects, and $1.00 for agents, salesmen and solic-
itors, All licenses expire July 1. All nursery stock entering the
State shall have contents, names and addresses of consignor and
consignee, and name of state, territory, or country where stock
was grown, plainly marked on each car, box, bale or package.
The State is divided into eleven horticultural districts with an in-
spector-at-large in charge of each district. Notice must be sent
to one of these inspectors of any shipments arriving without the
proper license certificate or labels, and the said inspectors are
authorized to inspect such shipments and charge such fees as may
be fixed by the Director of Agriculture.

Quarantines prohibit the entrance of five-leaved pines, currants
and gooseberries, chestnut and chinquapin, hazel and filbert, and
carriers of the European corn borer, peach yellows, and Oriental
peach moth.

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.

W. E. Rumsey, State Entomologist, Morgantown, W. Va.

Wisconsin: Each out-of-state nurseryman must file a valid
certificate of inspection and obtain a State license before shipping
stock into the State. FEach car, or package, must bear certificate
tags. Each agent selling nursery stock in the State must carry

el b



ko aifalode bar i At S At b (4 a e 3o B0 A mhont o Ui ibb bl BB 4 Lo o L s e U D Ll LA D o il e it S B R By - 14 A i Lo o

xxiv CONNECTICUT EXPERIMENT STATION

an agent’s duplicate certificate bearing the same number and date
.as that of his principal. No fees are charged except for resident
nurserymen.

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; nursery stock from
gipsy moth infested areas except under Federal Certificate; cran-
berry plants; raspberry plants unless certified to a special inspec-
tion for virus diseases. ‘

E. L. Chambers, State Entomologist, Madison, Wis.

Wyoming: FEach out-of-state nurseryman must file a valid
certificate of inspection and deposit a fee of $15.00 and receive a
license good until the following July 1st. Authorized shipping
tags are furnished aticost, 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’s /1 L0 B. P. Livingston, Chief, Division of Plant Industry,
Montgomery, Ala. !

Arizona: ..., Ui O. C. Bartlett, State Entomologist, Phoenix, Ariz.

Arkansas......... P. H. Millar, Chief Inspector, Little Rock, Ark.

California. . ...... A. é:.l Fleury, Supervising Quarantine Officer, Sacramento,

al.

@olorados!.s 0L 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,

2 Dover, Del.

Riloridayntis i Nursery Inspector, State Plant Board, Gainesville, Fla.

Gearoiz il ., b E. L. Worsham, State Entomologist, Atlanta, Ga.

Tdahen v ) VLo M. L. Dean, Director, Bureau of Plant Industry, Boise,
Idaho.

Bllingic ¥ (/RIS P. A. Glenn, Chief Inspector, Division of Plant Industry,
Urbana, IIl.

herdiaga s\ /v Frank N. Wallace, State Entomologist, Indianapolis, Ind.

Taowas b A GE Carl J. Drake, State Entomologist, Ames, Iowa. i

Kansas. . '% James N. Farley, Secretary, Entomological Commission,
Topeka, Kans.

Kentiicky. . |00 H. Garman, State Entomologist, Lexington, Ky.

Boulisiana., .« . ili. s W. E. Anderson, State Entomologist, Baton Rouge, La.

Maine 0% 00 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.

Michigan......... E. C. Mandenberg, In Charge of Orchard and Nursery
Inspection, Department of Agriculture, Lansing, Mich.

Minnesota........ A. G. Ruggles, State Entomologist, University Farm,
St. Paul, Minn.

Mississippi....... Geo. F. Arnold, Nursery Inspector, Agricultural College,
Miss.

IVIISSOUET .. o olsads s Leonard Haseman, State Entomologist and Chief In-
spector, State Plant Board, Columbia, Mo.

Montana: ;45 4.7 x Edward Dickey, Chief, Division of Horticulture, Mis-
soula, Mont.

Nebraska......... H. J. McLaughlin, Secretary; L. M. Gates, Inspector,
State Department of Agriculture, Lincoln, Nebr.

Nevada,'s . George G. Schweis, Entomologist, State Quarantine

Office, 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.

New York:........ B. D. Van Buren, Director, Bureau of Plant Industry,

Department of Farms and Markets, Albany, N. Y.
North Carolina....R. W. Leiby, Entomologist, State Department of Ag-
riculture, Raleigh, N. C.
North Dakota..... Director, Experiment Station, Agricultural College, N. D.

105 o R B R Richard Faxon, Chief, Division of Plant Industry,
Department of Agriculture, Columbus, O. ;

Oklahoma. . ...... Thomas B. Gordon, State Nursery Inspector, Oklahoma
City, Okla.

Dreeon | J.e i il Chas. A. Cole, Secretary, State Board of Horticulture,

Portland, Ore.
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Pennsylvania. . . .. R. H. Bell, Director, Bureau of Plant Industry, Harris-
burg, Pa.

Rhode Island..... A. E. Stene, State Entomologist, State House, Provi-

i dence, R. I. : 1

South Carolina....South Carolina State Crop Pest Commission, Clemson
College, S. C. ;

South Dakota..... Louis N. Crill, Secretary of Agriculture, Pierre, S. D.
R. W. Vance, Nursery Inspector, Brookings, S. D.

Tennessee. . ...... G. M. Bentley, State Entomologist and Plant Pathologist,
Knoxville, Tenn. .

hexead s b s J. M. Del Curto, Chief Nursery Inspector, Department of
Agriculture, Austin, Tex. )

Utahi disichaci s F. E. Stephens, State Agricultural Inspector, State Board
of Agriculture, Salt Lake City, Utah.

Vermont civiviaio bl MVB Cummings, State Nursery Inspector, Burlington,

t.

Nirgiig vl G. T. French, State Entomologist, Richmond, Va.

Washington....... J. 1. Griner, Supervisor of Horticulture, Olympia, Wash.

West Virginia..... W. E. Rumsey, State Entomologist, Morgantown, W. Va.

Wilsconsinhityite o E. L. Chambers, State Entomologist, Madison, Wis.

Wyoming......... C.»L. Corkins, State Entomologist, Laramie, Wyo.

Federal Quarantines

and District of

Columbiz. .. 1. Plant Quarantine and Control Administration, U. S.
Department of Agriculture, Washington, D. C

Dominion of

Canada .00 s ..L. S. McLaine, Secretary, Destructive Insect and Pest
Act Advisory Board, Department of Agriculture,
Ottawa, Can.
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