


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































APPENDIX

CONSTRUCTION OF A SHADE TENT

The object of growing tobacco under cheese cloth is to produce thinner,
smoother leaves with smaller veins, thus more suitable for fine cigar
wrappers. These changes in leaf characteristics are induced not alone by
the shade effect of the tent but equally by the increased humidity, the
reduced evaporation and wind velocity. Conditions in such a tent ap-
proach those of a moist tropical climate. The tent also affords some
protection against hail, wind whipping and possibly some insects.

In the first tents constructed at the beginning of the present century
the cloth was supported on cross beams of wood but these were soon

Ficure 151. Scene under the shade tent in June.

supplanted by wires. All tents in the valley are almost uniform in pattern

now. The wires over which the cloth is stretched are stapled to chestnut -

posts which are set 33 feet apart each way. These posts are in straight,
exact rows, in either direction, the cross rows being exactly at right
angles with the long rows. Peeled chestnut poles of a length of 12 feet,
and a minimum top diameter of four or five inches, are now in use. These
posts last five to ten years and when once set are not changed except

when the grower wishes to abandon growing shade tobacco on a field. -

The poles are set three to three and a half feet in the ground and the
wires are stapled to the sides of the post 6 to 12 inches from the top.

The wires are commonly kept on the same side of all the posts, but some

growers prefer to have the wires run alternately on opposite sides of the
posts in a row, believing that this is a stronger construction. Wire is

Appendix 799

epliced with a hand tool called a “wire splicer” such as is used by telephone
linemen. Before the tent cloth is laid over these splices, they are wound
and covered thoroughly with some extra pieces of material to prevent
the top cloth from being torn.

Wire and staples are galvanized to avoid rust which would wear through
and tear holes in the cloth. The staples are common, galvanized, one
and a half inch fence staples. Two sizes of wire are used; number six
gauge, a pound of which makes about 10.28 feet, and number eight, at
about 14.37 feet to the pound. Number six is stronger and some growers
prefer to use this size only. The more common practice, however, is to
use number six the long way of the field—the cloth is thus sewed to the
large wires—and the smaller number eight gauge for cross wires. Using
number six wire alone would require about 260 pounds to the acre without
any allowance for the bottom wires and anchor wires, while number eight
alone would require about 185 pounds. The amount required for ground
wires and anchor wires depends on the shape and size of the field.

All outside posts are anchored to “dead men”, pieces of post about
three feet long, laid horizontally three feet under ground at a distance of
about four feet directly opposite and outside the post. The anchor wire
is cut to a length of about 16 feet, wound around the top of the post and
then around the center of the dead man at such a distance that when the
dead man is dropped into place the wire will be taut. It is then firmly
buried. When the top wires are stretched, the anchor wires become
tighter. Many shade growers prefer to use double anchor wires. Larger
timbers are used for corner posts and they are anchored in both directions.

The bottom of the side cloth is attached to a ground wire stretched
along the outside base of the poles. Since it is necessary to open the ends
of the tent for cultivating and other cultural operations, the ground wires
along the ends are attached by loops or rings to taut, vertical wires on
the corner posts, in such a way that they may be slipped readily up and
down. The ground wires along the sides of the tent, however, are stapled
fast like the top wires. An additional wire about half way between the
top and ground wires is stapled on the sides. A wire in this position
cannot be used on the ends of the tent but some growers place a wire
within about a foot of the top wire for supporting the cloth when it is
1‘Olled. up to open the ends for cultivation. The ground wire along the
ends is kept in position by hooks at the bottom of the posts.

It is necessary that all wires be tightly stretched. First, the wires are
securely attached to the posts at one end by wrapping them around the
top and winding the loose end around the wire just inside the post. Then
E%ley‘are attached loosely to every second .pole' across the field by driving

¢ staple only half way in. After the wire is stretched, by means of a
double.pulley block and tackle at opposite ends of the field, the staples
are driven securdly into every pole. Winches and various other wire
Stretching equipment are used by different growers.

The cloth, which is used to cover the tent and form the side walls, is a
Specially prepared cotton cloth sewed in strips just 400 inches wide and
125 feet long. It is purchased in bales of 400 to 450 pounds, four strips
mn a bale. One bale will cover about one and one-eighth acres. Two
different weights of cloth are in use: A lighter cloth in which there are
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eight threads to the inch each way, and a stronger cloth in which there
are eight one way and ten the other.
strands are spaced about 18 inches apart the long way, and 14 inches the
short way. The advantage of the heavier but somewhat more expensive
cloth is that it will not be so easily torn by high winds or hail. The cloth
is used only one year on the top of the tent but a part of the top cloth is
commonly doubled and used as side wall the second year.

DIRECTIONS FOR ATTACHING THE CLOTH

Select a calm day. Do not attempt to sew the cloth to the wires in a
strong wind.

Place the side wall cloth on the ground around the outside of the

frame.

Place the first piece of top cloth on top of the wires lengthwise of the
field, between the first and second rows of poles.

Begin at the outside wire on either end by tying one end of the top
cloth to the corner post, allowing about one yard over-hang—enough so
that you will have plenty of material to sew to the top wires at the end
of the field. :

Now, take one edge of the sidewall cloth and the edge of the top cloth.
Place both together and roll around the side wire from the underside,

pinning it into place by using ten penny wire nails. Place the pins about
16 inches apart.

The cloth should be pinned along the wire about 10 feet before sewing
is begun. Always have cloth pinned to wires about 10 feet ahead of the
sewer. Be sure to sew the cloth the full length of the field to the outside
wire before starting to sew the cloth to the second wire.

When pinning the cloth to the wires, do not stretch it too tightly
lengthwise of the field.

Begin sewing by starting as close as possible to the end post. Use
12-ply cotton twine doubled—with about 9 feet of string on the needle—
and first wind the string around the wire and cloth two or three times
and tie fast. You are now ready to sew. Use the lock stitch, spacing
about four inches apart, and sew down the full length of the field.

Place the second piece of top cloth on top of the wires lengthwise of
the field between the second and third rows of poles. Fasten the corner
to the outside post in the second row, allowing one yard to overlap, and
pin into position on the wires, following the same pinning process as that
used on the first outside wire. Placing the two pieces of cloth together at
the selvage, pin both to the second wire and sew.

When the cloth is stretched and pinned to the second wire, be sure to
keep the cross re-enforcement threads at right angles to the wires. Other-
wise the cloth will not be wide enough to reach from wire to wire at the
end of the field. Keep the sheet straight.

Sew the top cloth to the ends of the frame by rolling all surplus cloth
around the top wire, first fastening with pins.

Don’t sew the side wall cloth on the ends until all the top cloth is in

position. Stretch the side wall down tight, rolling any surplus around the
wire, and sew it to the ground wire.

Groups of re-inforcing closer

28,520,000

Appendix 301
TABLE 1 CoMBINED PRODUCTION OF ALL TYPES OF ToBacco IN CONNECTICUT.
1862-1933
| i Total Price per

Year Acres pg'lzlg‘e pounds \ pound Value
s 537,640 \ o fiie 0 AL
}gig Lol s 1,405%%1 B Tt S
Rl | 9,266, A
1899 0l U ieesgi | Weiage o o 7500168 140 | 1050028
1867 e ERIENEN KADER O S 25.0 175041
o 6828 | 1450 | 9000218 25.0 .2,450,304
o 6,050 1350 1| 8167,681 30.0 24 304
1560 6,534 1200 7,840,974 136 | 1063275
o 5263 1266 | 6,664,000 165 | 1,093,802
e 4871 1450 | 7,063,000 186 1,310,650
1869 4482 | 1480 ] 6500000 | 214 1390650
1808 il e 1§t on i sesoRoNSEr B 1520530
Bl ey 1700 | 8004000 | 225 1,815,058
153 5,052 1650 | 8336000 | 266 | 2,,221,363
. 5220 1647 | 8600000 | 212 | 1,205,591
1%2 7,224 1250 | 9030000 | (289 | %898,867
I 75 6,600 1500 9900000 | 192 | 189887

%276 6,203 1220 7,568,000 8.3 \ ;
Tesh e s T G T e S

1400 8,120,000 ;

%g 2388 1400 9,660,000 12.0 %éggﬂg
0 10,070 1538 15,487,660 150 | 2325 140
1881 8753 1572 13.763.759 160 | 22201
i%%z 8,665 1128 9772269 139 | 127039
1883 8,145 1176 9576,824 13.5 1292871
1884 8064 | 1176 0481000 | 124 Li75.644
1885 7661 1575 12066000 | 124 1,496,193
1886 7292 1600 1667000 | 140 | 13360
1887 6108 | ‘1480 | 0173000 | 143 e
6136 | a8es 9,603,000 13.0 1,248,369
1859 6331 | 1402 8874924 | 125 | 09,366
T 6.394 1600 | 10,230,400 16.0° 1, 36864
v 6,458 1620 | 10461960 | 195 2,(3)86,944
. 7.104 1600 11,366400 | 210 2,492,248
180 7,459 1429 10,658,911 140 1, 92248
18(5?1 6.713 1516 | 10176908 | 160 ' %,238,120
%295 | 6579 1509 | 9928000 | 165 ] 1638120

1896 | 6579 1550 | 10197450 | 130 .
1897 6,908 100 | 7508800 | ... e
1898 6,563 1250 | 8203750 | 5 S
1899 10,119 1673 .| 16930770 | : 3047,530
1900 | 10048 | 1684, | 1g3syes | 130 | 2833041
1901 11782 | 1586 | 18,682,319 15.0 - 275221
1902 12725 .| 17m2z | 21,785,200 16.0 3485632
1903 | 13234 | 1600 | 21,174,400 155 3282032
01 | 12505 | essil v gra0rozs ok (226 1838101
1905 13340 \ 1725 23011500 | 17.0 3911955
11906 14140 ¢ 1735 24532000 | 180 4415022
1907 | 14400 < | 1510 21744000 | 115 2501000
1908 | 13824 | 1680 4 = 23224320 | 170 J048134
1900 | 16,000 s 28110000 | 165 4638,000
1010 | 16000 | 1730 27,680,000 165 4,567,000
1911 | 17000 | 1625 27,625,000 20,5 5,663,000
1912 * | 17,500 \ 1700 20,750,000 | 241 7170000

1913 | 18,400 <L g850 21.0 1989,

*All New England.
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' Yield Total Price per

Year Acres per acre pounds pound Value

1914 20,200 J 1770 ’ 35,754,000 185 6,614,000
1915 22,200 \ 1350 ‘ 29,970,000 17.0 5,095,000
1916 22,200 | 1630 i 36,186,000 27.0 9,770,000
1917 24,000 r . 1400 \ 33,600,000 ‘ 38.4 12,902,000
1918 25,000 J 1500 37,500,000 | 44.0 16,500,000
1919 28,000 | 1535 42,980,000 [ 481 20,673,000
1920 30,000 ! 1365 40,950,000 | 45.7 18,714,000
1921 30,800 ‘ 1440 44,352,000 ‘ 3153 13,882,000
1922 28,000 | 1065 ! 29,820,000 | 40.5 12,077,000
1923 29,000 ‘ 1410 40,890,000 | 47.5 ‘ 19,423,000
1924 28900 | 1368 39,535,000 29.3 | 11,584,000
1925 30,000 ‘ 1352 40,560,000 26.5 | 10,748,000
1926 22,400 J 1340 | 30,016,000 36.7 | 11,016,000
1927 24,200 | 1223 | 29,597,000 36.2 ‘ 10,714,000
1928 25,000 f 1190 | 29,750,000 37.0 | 11,008,000
1929 20,800 | 1370 ‘ 28,496,000 | 481 13,707,000
1930 23,400 ; 1385 32,409,000 ] 37.1 | 12,024,000
1931 22,500 1‘ 1300 | 29,250,000 [ 23.80 6,970,000
1932 15,400 i 1435 | 22,099,000 187 4,143,000
1933 11,600 | 1352 \ 15,683,000 [ 25.7 ' 4,037,000

Appendiv

TABLE 2. ACREAGE AND PRODUCTION OF SHADE ToBACCO

iN ALL NEw ENGLAND.

1900-1933.
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Total thousands

Year Acres of pounds
1/8
1900
1901 7;%)
1902 o
1903 o
1904 o
1905 i
1906 o
1907 b
1908 e
1909
1910 1000
1911 1995
1912 1906
1913 1840
1914 2574
1915 3609
1916 4939
-
2 2 %
%gg(l) 7382 gggg
1922 8000 oo
1923 8400 o
1924 6900 o
1925 4580 o
1926 5210 S
1927 7100 .
1928 8000 v
1929 8700 =
1930 7400 .
1931 5800 o
1932 4500 o
1933 4700
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TaBLE 3. HISTORICAL RECORD OF ConnEecTicuT TOBACCO BY TYPES.
Harvestep 1xv 1919-1933%

' Acres ‘ Acre ‘ Total Farm price Total
Year harvested yield production per pound value
Broadleaf
1919 16,800 1600 26,880,000 45.1 $ 12,109,000
1920 17,700 1465 25,930,000 40.0 10,365,000
1921 17,000 | 1546 26,282,000 20.0 5,273,000
1922 12,800 1120 14,336,000 30.0 4,296,000
1923 13,200 1510 19,932,000 35.0 6,984,000
1924 14,900 1497 22,305,000 20.0 4,461,000
1925 18,400 1400 25,760,000 19.1 4,908,000
1926 13,200 1400 18,480,000 26.1 4,814,000
1927 12,700 1309 16,624,000 21.0 3,483,000
1928 12,000 1310 15,720,000 21.0 3,303,000
1929 | 7,900 1451 11,463,000 27.1 3,106,000
1930 Wl = 2211 000 1495 | 17,790,000 251 | 4,461,000
1931 12,800 1409 18,035,000 14.0 2,525,000
1932 9,300 1580 14,694,000 115 ) 1,690,000
ioga | 7,000 1490 10,430,000 | 115 1,199,000
Havana Seed
1919 ‘1 6,100 \ 1580 J 9,638,000 310 | 2,988,000
1920 6,100 1449 ‘ 8,839,000 36.0 | 3,182,000
1921 6,200 1500 9,300,000 23.0 1 2,139,000
1922 8,000 1125 9,000,000 20050 2,610,000
1928 4 8,100 1460 11,826,000 390 4,139,000
1924 | 7,800 1345 10,491,000 190 | 1,993,000
102528y 7,500 1380 10,350,000 7.0 1,760,000
1926 j 4700 | 1463 | 6,876,000 2800 1,925,000
1927 10 5,400 1343 7,252,000 230 - 1,668,000
1928 | 6,000 | 1300 ‘ 7,800,000 240 | 1,872,000
1929 5,500 1508 8,294,000 30.0 2,488,000
1980 B B 80 ) 1518 1| 8,349,000 2310551 1,920,000
1931 5,000 ‘J 1383 6,915,000 13.00 | 899,000
1932 | 5300 | 1556 8,247,000 9.0 742,000
193850 =i 2,800 | 1458 4,082,000 9.0 367,000
Shade

1919 / 3900 | 1180 | 4,602,000 10550 4,832,000
1920 1 47000 0| 890 | 4,183,000 100 4,183,000
1921 5700 | 1040 5,928,000 \' 95. 5,632,000
1922705 6,3000) 846 | 5,330,000 [ D045 4,797,000
102350 6,800 | 1130 - 7,684,000 [ 100. ‘ 7,684,000
1924 | 5,500 1050 | 5,775,000 | So i 4,909,000
1925 4 3,800 | 1048 | 3,982,000 1004 3,982,000
1926 4,200 1000 | 4,200,000 98" | 4,116,000
1927 =] 5,700 900 5,130,000 105, 5,389,000
1928 | 6,600 858 5,663,000 | 100. ; 5,663,000
HOAG e 7,200 | 1170 8,424,000 | 95, i 8,003,000
1930 [ 6,000 | 1045 | 6,270,000 ‘ 90. | 5,643,000
1931 ‘ 4,700 915 4,300,000 8204 3,526,000
193200 [ 3,700 1006 - | 3,722,000 r 59l 2,196,000
1933 ‘ 3,800 | 1070 | 4,066,000 | 80. | 3,253,000

*Estimates of the Crop Reporting Service of the U. S. Department of Agriculture.

Appendix
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Tasre 3. HistoricAL Recorp oF CoNNecricuT ToBAcco BY TYPES.

Harvestep 1N 1919-1933—Continued

1 F i Total
v 1] el e Wl R S e
Primed Havana

744,000

! 2 1550 1,860,000 40.0 j
%g% i %388 1320 1,848,000 B %888
1921 1479051 hen 1495 2,542,000 30, 763,000
1922 | 700 1249 874.000 30. 262000
) ol R

1 13 ] ! .
%g% | ?,88 1560 468,000 21, 1?13888
1926 | 300 1533 460,000 3. 161,000
1927 | 400 1478 591,000 30. 177,000
1928 | 400 1418 567,000 30. 170,000

1929 | 200 1575 315,000 34.9 ,

Roundtip

' 60,000

1500 | 150,000 40. ;
%3%? %88 1500 | 300,000 25. 1@888
1922 200 1400 280,000 40, 112000
1923 500 1616 808,000 43, 4700

1924 100 1400 140,000 22. ,
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Town Type Year
| 1925 | 1926 | 1927 | 1928 { 1929 | 1930 | 1931 | 1932
H| 675 380| 280| 310| 355| 345| 310 | 295
Avon S e R e R e T 1.5 5
S S U e S S R
855| 885| 955| 965| 845| 510
i, =il SIS i DLt
Barkhamsted |H| 20 14y h; 29 13 T
Bl W 142 ) 149 | 143 | 149 | 14 | oas| 7
Bloomfield S| 276 | 270 | 415 | 456 | 518 | 460 | 384" | 200
: 423 | 412 | 564 | 599 | 667 | 601 | 4785 277
Bridgewater |H| 437 | 367| 35 | 335| 28 85| 192| 159 | 105
Brookfield H| 698| 678| 588 | 493| 448| 388| 285| 21
ESIESE N S rne e B 415 | 44 388
Canton Bl Seasiiie Ealidl sr o R el a ket o F el ERE
S e 23 B | 7 21 i e e
a5 | ieElie Tey 5.5 | 63 585 | 47 | 388
fi el G sy 5 d
73 o 6 63.5| 495| 495 | 485 | 485
L ormwell Bl s405 3551 23 23 14 62 55 57
Hzs s 8.5 | 635| 1115 | 1035 | 1055
H| 5282 | 4727 | 57| 4817 | 4207 4275 | 4669 | 4472
East Granby B 8.5 34,5 | 851 85 8.5 14.5 ST 58
s 12 128 | 163 | 167 | 262 | 251 | 289 | ig |
j 6637 | 6352 | 7002 | 657.2| 6912 | 6930 | 787 4 6632
EastHaddam |B| 15 | 381| 35| 10 | 55| 105| &5 S
Mo 25 325| 865| 775| =5 51 22
Duiat B| 21522 | 20672 | 21637 | 20652 | 19307 | 18342 | 18362 | 13804
Hoartord B4 0L o 183 | 390 | 487 | 318 | 186 | 11§
22032 | 2099.7 | 2379.2 | 25417 24952 2207.2 | 20732 | 1526.4
nlogn ey 8§ ilaa 35 |- g qp T opl T
East B| 1996 | 1867.3 | 18343 | 1727.3 | 1841.8 | 1893.5 | 1950.3 | 13803 | 10359
Windsor S| 251 | 331 | 5438 | 691 | 704 | 364 | 2055 | 150 | 191
2255 | 2206.3 | 2385.3 | 2542.3 | 2670.8 | 23065 | 21758 | 1610.1 12299

*Census of acres planted.

Data collected in January, 1934, by enumerators in each tobacco
town under the orovisions of the Civil Works A

ety

it ?'l‘lT.“—‘r‘?—‘r-‘#‘.‘—f{_.i‘;ﬁ.‘n e
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1925-1933—Continued

by,
*This acreage was reported
did not allocate it to the towns.

Hartford firms but grown in other towns.
No tobacco is grown in Hartfcrd

Year
o |
== i 1925 | 1926 | 1927 [ 1928 | 1929 | 1930 | 1931 | 1932 | 1933
..... 25 15 15 3 g b
a8’ | 625 | 6785 | 650 | 6867 | 811.8 | 8855 5@3.3_‘ 34&.5
357 | ‘375 | 3805 | 368 | 330 | 141 | &
1045 | 1000 | 10590 | 1043 | 10317 | 9678 | 9735 | 6453 4155
l 257 e N e
. | i 501 | 164.1
2| 3043 | 257 | 441 | 4395 | 4086 | 3
;22;‘ ??% 7412 | 792 7982 | 847 | 8222 | I8 ggg
243 | 35 | 412 | 632 | 362 | 64 | 577 | 3985 25
13022 | 14060 | 1547.5 '1818? 18012 | 18482 | 1807.8 | 1466.6 | 9341
H T e AR
1B 14233 | 13678 13654 10554 | 6818
Glastonbury ik 153 13678 ‘ 1362 8 13298 | 13863 143%.7 14342 | 10554 | 681
s 36 l e ol reees
1479.3 1387? 1390.8 | 13988 | 14483 | 14567 | 14372 | 10624 | 6818
g G
1l 307 298 | 28 . | 281 | @Eisd 262 241;(9).2 1%.7 s{(s)_
: Bl 12 12 12 16 16 Dl |
it ls| 224 o1 | 218 | 573 | 603 | 571 | 382 | 332 |
» 43 | 401 | 516 | 866 | 8905 | 8490 | 6412 5317 | 4342
e
ik | \ i
F B R L R i 4 40
..... 85 \ 35 o
Hartford* B e | aes o bRl T Wm ) o2d | 20 ) B
45 | 40 | 410 | 385 | 290 | 935 | 624 | 261 | 355
T [‘__.' o | oy O e ) ORI '__—_‘—27 ’_i;é
B “ 7 706 | 578| 50 42| nz| 8
Kent Ly Fﬁﬂ{ 75.6 \ TR e »
H I S T el e SRR R .
Bl ) """ ‘ s | 4715 | 5047 | 5495 | 3999 | 23
oo (B G05| #E 40 ) BN N B
T 0 | sias | 7a2. 4195
7885 | 706 | 777 | 80 | 8145 732 6395 | 5559 |
E g T T TR g [T T
4 8 R : 3
Middletown R £ | 298| 243| 28| 216| 206 B
Ty 78| 363| 53| 306| 301
e 205 i "3 | 32 | 285{ 9
N IéI s S B 255 LI R
--.v ----- £ 1) e e w (AT LR R e 4 ..............
AR e g 39 dsid L s 4 sl e
505 | 505| 585| 605| 595| 535 4 .
: i S e e sl re ey T
: IETe 6| 615 | 5368 | 519.8| 4545
New Milford | H| 7276 | 6764 | 668. =0
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& ) TowNs AND By Types. 1925-1933—Continue
TABLE 4. ACREAGE oF TOBACCO BY TowNs AND By TypEs. 1925-1933—Continued Tasts 4 SBCEAG 08 i
Year
‘ a Type s 2 1933
i o 1925 | 1926 | 1927 | 1928 Y?9r29 1930 | 1931 | 1932 il Besor L U il e 513224 458
18 ‘ , e H| 10912 | 1028 | 9657 ‘1(1)33.2 gg;.z g?gz 3?8'3 | ks
: H s | 1425 142 | 1375( 112 | 109.5 | 102 _ Bl 2005 | ‘1645 | 128 L s e
ortland 183 15 llg ég 15? | 1‘113 18; Windsor S| 7685 | 985 ‘| 1389 | 1369 | 155 .
197 """" o S f—~273 5—] e 20602 | 2177.5 | 24827 | 26022 | 27312 | 28962 | 2530.3 | 20499 | 1877.
: , 5 i : ~
o B W ] 1‘~— -~ T
100.2.| 25
2 1355 | 142 | 124 635 | 118
Roxbury  |H| 45| 7| m7| %2 B | @ | 2000 11 Hl 125 58 | 230 98| 275 | se3s | asas | 1si4| 1101
il e : ( : ' R Wxifldcslfsr R A e T R e AR 5 1
0 6| 135.
Sh H 5851[ 485 | 48 435 | 47 415 | 405 | 267 e Bl e b 25‘1
erman 2 K 5 . 3 o
R Wl | i o i o 6072 | 5884 | 5829 | 5314 | 2883
Hl 2555 213 | 242 | 2253 | 2123 | 1898 | 2185 | 1635 Total for B 12765 [iagel ) 12sia | ISl A AR BEE R
Simsbury B 18 18 15 24 29 A9 g e 11T the state* Si13622 4 13037
' S 390 520 706 690 o74 550 £y | il | Discrepancies between these totals and those in Table 3};;;85:%13’ I?J‘tieto%ezhethfezcet ;11}: tcég;sles
PE S e i 2Di . z 3 acres 8
O T R | SR Slea ) raes | e | s | BERLEAVAle Shote n Table § are erop estimates
H| 53| 533 93| 623| 603 [ 603 | 584
Somers B| 1665 | 161 182 | 180 | 208 2385 1408
Sl Gaphn i R AN e IE s
266.8. 2513 | 2423 | 2683 ] 2988 | 1992
B i ; | S
Southbury  |H| 25 | T e e
st B ol i i 205
e | ! |
Hi 18 18 33 2081 205 [ qet T et
South ‘B| 36116 | 34216 | 3363.6 | 4523.3 | 3366.3 | 3364.5 | 3355.5 | 24492 = 21088
Windsor S e T e e e 57 ] 6
: 36616 | 36266 | 36556 | 47963 | 3729.8 | 3508.0 | 34085 | 25282 | 2193
a : Suigl el . |
H| 2047.5 | 2025.0 | 2053.5 | 2023.2 | 2099.7 | 22725 | 2295.1 | 21800 | 1373¢
Suffield B| 4505 4815 | 5435| 3515| 544 | 612 | 663 | 5225 |
: S| 375 | 228 | 201 | 404 | 487 | 251 | 363 | 174
| 28730 | 2734.5 | 28880 | 29787 | 3130.7 | 3135.5 | 3321.1 | 2876.5 | 200
& i e e e R e ’ .......... L :
~ Vernon Bl 146 | 1555 131 | 112 | 1205| 1425 | 1550 | 1265 |
: S| 62 25 60 70 82 73 80 ol
208 | 180.5 | 191 | 196 | 2255 | 2155 | 235 | 2015
0 | Eliarman | [
Washington |HI 25 | 235 18 | 15| 7 Roii 6
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Nitrogen | Phosphoric | Potash | Ma nesia | Lime Sulfate Chlorine

Materials (N) Acid (P205) | (K,0) (MgO) | (Ca0) (SO3) (Ch
Cottonseed meal ...... fe el 6.6 3. 2, i SRR e
W ston Ponidce!ls o, i 5.0 2, 15 8 .8
ItinEeedtimea e L E 5.8 2 1 o 5 A0 s
Wy cround fish . 8.6 7 10t 4 8.0 5.0 28
Hoof and horn meal ......... 50 Al Sl e I N,
LEENVIan SUane Lt s 150 9. DarliaEnd e 1.68
[Biem e L e G oo e 605 e e e
Caltnel R s e S R BT S | 14.0 S e e :
Nitrate of  Soda i i ORI DE i R B o Bt S S 58
itrgie Vor | i e L5 4ca oo 3 28.0 Lo
Nitrate of Potash (German) | 123 | ... . i .6
Nitrapo (Nitrate of Soda e
- and Potashh) .............. |y S ) 12 el 78
Ammonium Phosphate : ;

(Ammophos A) .........| 11.0 T e e T R RS CIRCULARS

Ammophos (20-20)

Ammephosi B)e L oo 5 20. Shsl P St g O T e \
Pregipitate(? bone Deln ]6 : 33. e 45.0 7 158 ISSUED AND DISTRIBUTED DURING 1933-34
Pteamedshone on e o T 1.7 28. e S ISR 33.0 4 2 !
Bonesnteal et bl e 215 24, Tt et an 28.0 4 28
Superphosphate .............. S 16. AN bl 28.0 54 -

Gottoghulliash 700 i0, 700 3. 28.0 B IS0 24 28
Wood ashes . yriiin i 21 6.5 5 36.0 24 5
Eiliate of potash | ..ooeas T T 48.0 1.3 2 43.6 1.6 48
bl manure salts) D) e g < 26.0 11. 46.7 2048
- Carbonate of potash ......... 0 S T bl 64.0 (i i 5
Ground tobacco stems ........ 1) & 55 1.5 10.0 12 g

With these analyses before him and keeping in mind the principles on which the mixtu
should be based, the grower may figure out dozens of good formulas.

If he buys ready-mixed goods, he should insist that they conform to the principl
laid down above, :
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TESTING VEGETABLES FOR
CONNECTICUT

RESULTS FOR 1933

LAWRENCE C. CURTIS

Plant growth and crop production show differences from year to year
according to the prevailing weather conditions. Consequently the best
strain or variety of any kind of vegetable for any one year cannot be
expected to be the most desirable or productive every year. Promising
strains and varieties must, therefore, be grown for several years before
their worth and adaptability can be determined.

The 1933 season at Windsor was characterized by a marked deficiency
in rainfall during the principal growing months of May, June, July and
August. During these same months there was also an increase in the
mean temperature as compared to the averages over a period of years.
The figures are given in Table 1. The rainfall for 1933 was obtained
at Windsor, and the average rainfall and the temperature records from
the Weather Bureau at Hartford. ‘

Seasonal conditions for even a series of years may run above or below
the average for rainfall, temperature, humidity, and wind velocity. What-
ever results are obtained from, growing crops must be interpreted in
relation to the weather conditions prevailing during the seasons in which
the crops were grown.

Considerable interest has been shown in the production of sweet
potatoes. During the past several yeats this crop has made a good growth

_and has given satisfactory yields of marketable roots. However, growing
conditions for this crop have been unusually favorable. The next few
years may not be so advantageous to sweet potatoes, and satisfactory
results may be difficult to obtain. Sweet potatoes have long been grown
for home use in southern New England, but have seldom proved to be
profitable as a market garden crop. :
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TasLe 1. WEeATHER IN 1933

Rainfall ! Mean temperature
iniih ) 1933 A Average 1933 L e
April ’ 413 | 3.36 47.4 “ 467
May | 1.58 J 3.60 ; 62.2 | 57.5
June | 1.96 »‘ 3.08 ; 69.5 r 67.1
July J 2.43 f 4.37 72.5 ( 716
August i 3.42 ‘\ 4.29 71.2 | 68.9
September 4.85 1 3.49 65.6 J 61.7
Beans

Considerable difficulty has been experienced by Connecticut growers
in obtaining a satisfactory strain of Horticultural beans, particularly
of the pole variety. Some of the common faults are that the plants fail
to grow properly, the pods are not large enough, and the color markings
are not distinct.

Several strains of climbing beans known as Worcester, Italian, and
Cranberry were grown at Windsor, but all varieties were so badly in-
fected with mosaic disease that no crop was obtained. There is a real
need for beans of this type resistant to mosaic infection.

The dwarf varieties of Horticultural beans are apparently more immune
to this trouble. Satisfactory crops were obtained, although the pods were
not as large or as well colored as most growers prefer. ' The varieties
grown were as follows.

French Dwarf Horticultural F. H. Woodruff and Sons

French Dwarf Horticultural Comstock-Ferre and Co.
Both lots practically identical, pods large, well filled, brightly colored.
latest to mature. Yields ranged from 515 to 711 pounds of dry shelled
beans per acre.

Ruby Dwarf F. H. Woodruff and Sons
Horticultural v F. S. Platt Seed- Co.
Both lots practically identical, small, well filled pods, very little color on
pods. First to mature. Yields ranged from 755 to 1002 pounds of dry
shelled beans per acre,

Low’s Champion

Pods well filled, green, stringless. Medium maturity. Can be used as a
green pod, green shelled, or dry shelled bean. Yielded 900 pounds of
dry shelled beans per acre. ) :

Edible Soy Beans

Soy beans are being grown in increasing quantities in the Middle
Western states where they are used for cattle feeding and for the pro-
duction of oil. In Asia the soy bean has long been a staple crop. There,
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i ieties have been developed especially for human con-
e '(cl)lrlf.fer\?\r/l.t ]‘fali/lli);:e, of the United States Department of Agriculture

itll::ill); sent us a collection of 27 different lots of these edible soy beans

i nd most
ial. They were sown at Mount Carmel early in June a
f)?rtfl?;rll maturgd dry seed. A few were still green at the time of the

Ficure 1.+ Edible soy beans with
seeds as large as small
lima beans

P

first killing frost, but were apparently not ilngulredd f(z;o;t‘zile use. ILima
beans growing at the same time were completely des ;

‘}I‘l'fesi soy 't;geans are used as green shell beans. The pods are small and
rather difficult to shell. The green beans have an excellent
drier, and slightly different in taste from shell or lima bclzgnts). Lo
not for the difficulty in picking and shelling, they wou 'He Sargiinivies
addition to the list of garden vegetables. Their use will p

flavor, are
If it were
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confined to those sections where lima beans do not produce well. Soy
beans are attacked by the bean beetle, but usually less damage is done
than to other beans. Most of the varieties have an upright growth with
scant foliage and are easy to dust or spray.

The following varieties have the largest pods and seeds of those grown.
The color given is that of the mature seed. Before maturity the black
seeded varieties vary from a light pink to a dark red.

U. 8: D, A No. Color of mature seeds
81031 ; ) Yellow
81039 Greenish black
81042 Black mottled
86024 Black mottled
86038 Black
89006 Yellow

Beets

The number of Detroit Dark Red strains of beets was reduced from
nine in 1932, to five in 1933. These selections represented, in our opinion,
some of the best of the 1932 trials.

The seed was drilled in the field on April 23. The rows were made
70 feet long and 14 inches apart, and the roots were thinned to 4 inches.
In the first part of the season, they did not grow as well as was expected.
Observations were made and recorded July 24. All figures in the table
represent percentage -of marketable roots.

For the most part the trials this year approximate closely those of last
year. Three of the most outstanding beets in 1932 were outstanding
this year.

Ohio Canner from J. M. Lupton and Sons, and Good-for-All from
the Ferry Morse Seed Company were similar in growth, habit, and size.
Ohio Canner had a low proportion of globe-shape roots, only 4 per cent.
Most of the roots were top-shaped. Good-for-All had a higher percentage
of globe-shape than any other strain. Both strains were uniformly dark
in color and free from objectionable zoning.

Detroit Dark Red 9011 from Ferry Morse has been a high quality
beet for several years. It is true to type and has been free from wide
white zones. This indicates its hereditary constancy for these characters.

Among the Crosby type, or Early Wonder, the four most outstanding
strains were: L7.11M, T4.10M, T1.5M, all of the Associated Seed
Growers, and 9309 from Ferry Morse. They produced a high propor-
tion of beets with indistinct zones and they were uniform in shape and
size.

The Wyman strain of Crosby’s Egyptian from which the Early Wonder
strains are supposed to have originated, was grown this year. This strain
has been continued by the Waltham Vegetable Field Station at Waltham,
Mass. Only 3 per cent of the roots of this strain had a dark interior
color and only 16 per cent were free from wide white internal zones.
When we compare this strain with what seedsmen consider ideal for

garden beets there is indeed a wide discrepancy. For example, of the
strain L.7.11M from the Associated Seed Growers, 72 per cent of the
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el : o
had a dark interior color as compared with 3 per cent for t

r\({/?;lstha; Station strain. Similarly, this strain had few beets that were

free from zoning—only 17 per cent, while L7.11M had 88 per cent.

TaBLE 2. BEeETs

Percentage of marketable roots

Size Shape Inside color  |Zones
Variety c - g i g
Goo%gg;-l\%grse Seed Co. Lot W s A R L 6 0 | 100
DEtr‘fﬁérgfﬁoiidsﬁﬂéICO. 64 | 41 | 54| 5| 92| 8| 0] 100
De“?ltselgﬁ“ﬁﬁi?s’ ggd Co. 82| 26 | 66 | S BaEl R Yo
Ehiojzcl?/,[rfnfipéor:i affl%\/clms ) 4 | 94 093 7 0 95
ethlgs?c?;lt{ed S Lo 38 | 188 | 2|60 | 3| 8| 88
E“%ss"i‘é?;iiﬁ I§Z'eldl Lérowers 540 1| 98 | 0| Ztiaaiis 88
Ea‘*i\ss“ﬁ‘é?;iiﬁ ggélf ol 58 | 2198 | 0] 45|42 | 13| 83
Crosz}gfogagt}égt?geg Eié\{;vers 60. | 5 1en |00 ez iNsIE g 79
Earl%sﬁg?ﬁgrsis(?eed Co. 61 | 120 8BS I0ulE SB NEEE D 73
Cms?.y ’fa.Efggg?and Sons B8 (il 72010 ol B ERL | 69
Eaﬂ%imo%(iiion, Vaitham, Mass, | 45|10 {100 o 0| 3860 F7g | 17
Earl}l;‘.vlfl?n\?v?;oggtzlggzand Sons 68 Si595 0| 35 | 54 0 11
Carrots

Like the beets, the carrots were drilled in rows 70 feet long, and 14
inches apart on April 23. Observations were recorded on July 24. oy

Only nine lots of carrots were grown this year. Each wasfqlillte (c:) ortls
sistent as to type and shape.h Howe\fle.r, adlargeepal;(e:le.ntage of the r

bably due to t revailing dry weather.

Wainsirgslgl’ tI})lgoseaZ%vvn were'?egresentatives_ of the long types I Tendte;:
sweet and Perfection from the Joseph Harris Seed Company, mpe{:‘a} o
from Associated Seed Growers, and Hutchinson from th_e Waltham Fie
Sta’fgoersl.e all have long slender roots, even longer, as a 1:ule, than Dart'g‘isl
Half Long. Some are pointed and others have what is callgd a ram i
root end. These roots were all put under the Danvers type, but mshould
cases it was difficult to determine in what class a particular strain
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belong. FEach of these varieties was distinct in some one characteristic,
For example, Imperator had cylindrical roots and resembled an exag-

gerated Nantes type; Hutchinson was long and tapering; Tendersweet 3

had a dark orange color with a purplish tinge at the crown. Perfection
has a short top. None of these types fit into our interpretation of a true
Danvers type, although we have called them such in our classification.
In Table 3, the first column gives the percentage of all roots that were
marketable, and the other columns show the classification in percentage
of these marketable roots.

Tapre 3. CARROTS

Percentage of marketable roots
Grade |
Type | Size Core
Variety % ; % i k)
= o 5 @« = el
- s 0 ol A R R S
Red Cored Chantenay 26766x
Associated Seed Growers 62 | 91 9 72300015 2 93
Red Cored Chantenay 338
Joseph Harris Seed Co. 69 | 88 | 12 R I o 93
Chantenay No. 16
Pieters Wheeler Seed Co. B =26 Ll 58 |h 42 i 88
Chantenay 337 J |
Joseph Harris Seed Co. 59 | 66 | 33 G, 57|43 2 90
Danvers Half Long 3
Pieters Wheeler Seed Co. RPN b R BT i
Danvers Half Long ’
Joseph Harris Seed Co. 55 508 80 ‘ 20 75
Tendersweet 308 | \
Joseph Harris Seed Co. OBL Jake DD it 80T e MG (8 93
Imperator N180.1 : ‘ =
Associated Seed Growers 75 897 ) 86 ‘ 14 o 86
Perfection 346 |
Joseph Harris Seed Co. 45 4 | 77 13885 | 15 A 93
Hutchinson | |
Waltham Field Station 62 00 ‘ 81 | 19 75

Sweet Corn

The most important development in sweet corn the past season was
the matrked increase in the injury from the bacterial wilt known as
Stewart’s disease. At Mount Carmel, the damage was especially severe.
Some varieties showed all of the plants infected and many killed out-
right. Most varieties were seriously reduced in yield. Some went
through the season with no apparent infection. In addition to bacterial
wilt, both the corn borer and corn ear worm were unpleasantly prevalent
in the early corn at Windsor.

On the light sandy soil at Windsor the first planting was made on
May 3, in hills 3 by 2 feet, three stalks to a hill. A good stand resulted.
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When the plants were beginning to tassel, counts were rpade on the
aumber of plants clearly showing injury from bacterial wilt.

At Mount Carmel planting was delayed until May 26. .The plants
were spaced singly in rows 3% feet apart and 14 inches in the row,
equivalent to hills spaced 315 by 3% with three stalks in the hill. At
this wide spacing and late planting, the_ early varieties were somewhat
handicapped at Mount Carmel. At Windsor the dry weather during
June and July reduced the yields of all varieties, particularly those

ripening later.

Figure 2. Spanish Gold

Spanish Gold was again the first variety to produce marketable ears
at the early planting. The first picking was made July 14 at Windsor
and the crop was finished by July 17. Golden Early Market was six
days later in starting to ripen and was finished on July 22. There was
a total of 10,176 marketable ears for the Spanish Gold as compared
to 7,769 for the Golden Farly Market. The difference was even greater
at Mount Carmel where Spanish Gold produced more than twice as many
ears.

The marked difference in productiveness was due in a large part to
the noticeably greater susceptibility of Golden Early Market to bacterial
wilt. It has been the common result in most parts of Connecticut during
the past season for this variety to be badly injured. At Mount Carmel,
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90.9 per cent of the plants were infected and at Windsor 13.4. Under
exactly the same conditions Spanish Gold was much less injured, as
shown in Table 4. The chief objection to Spanish Gold is the small size
of ears and failure to fill out properly under certain conditions. Some
growers have been able to overcome this by growing the plants on very
fertile soil. There is a need for a large-eared variety that ripens at about
the same time as Spanish Gold, and is more immune to bacterial wilt

than Golden Early Market.

Ficure 3. Top Crossed Spanish
Gold resistant to bacterial wilt

Early Yellow Sensation from F. H. Woodruff and Sons is a locally
grown corn that in previous trials was much the same as Golden Early
Market in size and earliness. This past season it proved to be appre-
ciably more resistant to bacterial wilt at Mount Carmel where the infec-
tion was more severe than on our other field. It was not grown at
Windsor. At Mount Carmel it produced three times as many ears as
Golden Early Market, was equal in stalk growth and in size of ear, and
matured at approximately the same time. No record was made on the
ripe ears, but the dates of first tassel and first silk were about the same
as for Golden Early Market. Although it is by no means immune to the
disease, it is worthy of more extended trial.
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The Burpee variety is another early sweet corn that in previous tests
seemed to have no advantage over .other varlgt{es of similar ‘seaso.?.
During the past season it has been slightly less injured by'bactgarxaﬂ1 wilt
than has been Early Yellow Sensation. The Burpee variety is also a
little earlier in ripening. In spite of its comparative freedom fxqrri
pacterial wilt it did not produce as many marketable ears. Qur tria
was limited, and we can say only that it appears to be worthy of further
tes'ﬁ:hfe first generation cross of Spanish Gold by an inbred strain pf
Golden Bantam (Indiana 39) has shown the most immunity to bacterlail
wilt during the past' season. (A cross of a variety with an inbred o

Ficure 4. Whipple Cross with large well-filled ears grown on
vigorous plants free from bacterial wilt

this kind is called a top cross. A number of these top crosses are bemg
produced at Mount Carmel and.other places, and some of them are very
romising. :

i At Moguzlt Carmel no plants of this Top Crossed Spanish Gold were
infected. Only a small number was grown so the test is not so ;‘ehable
as at Windsor where in more than 1,000 plants grown in three different
parts of the field, only 3.5 per cent were diseased. The plants made g
large and vigorous stalk growth, the ears were mostly 12-rowed, an

were well filled. They were somewhat longer than Golden Early Market,
but not so thick. More than 10,000 ears per acre of Top Crossed Spamsg
Gold were produced at both Mount Carmel and at Windsor; compared
with 7,000 and 2,000 ears of Golden Earl}_{ Market. Unfortunately tl:n}sl
top cross is about a week later in ripening. Other top crosses wit

Spanish Gold are being produced that show equal freedom from disease,
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fully as large an ear, and early maturity. Some of these will be avail-
able for testing in 1934.

Tasre 4. Sweer CorN AT WINDSOR AND MoUNT CARMEL

Percentage Date of ‘ Number ears
bacterial wilt first picking per acre
Variety 5 ;‘é:) & { Té 5 g
& §) 2 8 2 3
8 o 8 o = <
B = = ) = 4 =
Spanish Gold 5.8 200 | July 14 | July 31 10,176 4,741 .
Golden Early Market 13.4 909 | July20 | July3l | 7,769 2,134
Early Yellow Sensation L BTl R S J ...... 6,519
Burpee o 261 e B e B 4,741
Spanish Gold x Ind.39 35 0 July 27 | August 5 , 10,258 | 10,668
Tendergold S B8 Zan i Ll August 8 ! ...... - 7,408
Lettuce

Sixteen strains of lettuce were grown from both plants and seeds
this year. The transplanted lettuce was started in flats in the green-
house on March 10 and set directly in the field on April 10. On April
11, seed of the same strains was planted in the field. Both lots were
planted in duplicate and spaced 14 inches by 14 inches. The lots were
treated identically.

By June 5, on the transplanted lot, about one-third to one-half of
the heads were ready to harvest. By June 19, all plants which would
produce marketable heads had done so. The seeded lots were not ready
to harvest until about June 30. Because the weather conditions this
year were not as favorable for lettuce as last year, the percentage of
marketable heads was much lower for every strain planted.

In the transplanted lots, New York 12 'W.S. from Waldo Rhonert
Seed Company, and New York 12 209.1 from Pieters Wheeler Seed
Company, were highest in the percentage of marketable heads.

In the seeded lots, New York 4-820 from Pieters Wheeler Seed
Company was highest in the percentage of marketable heads, and New
York 12 W.S. from Waldo Rhonert Seed Company was second. New
York 4-820 from Pieters Wheeler Seed Company was the only strain
to produce a significantly larger percentage of marketable heads in the
seeded lot than in the transplanted lot.

The highest yielding strain last year was New York 12 T297.5 from
the Associated Seed Growers. Ninety-nine per cent of the transplanted
plants and 92 per cent of the seeded plants produced marketable heads,

while this year 80 per cent of the transplanted, and 53 per cent of the
seeded plants, produced marketable heads.
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i i York type that

We are trying to find a strain of lettuce of the New
yill come toyabsatisfactory head during the last part of June and the
girst part of July. It is at this period that native head lettuce brings the

highest price.

TaBLE 5. LETTUCE

Percentage marketable heads

Variety
Transplanted Seeded

2
New York 12 W.S. Waldo Rhonert Seed Co. 85 6
}I:sz York 209.1 Pieters Wheeler Seed Co. 85 ‘5%
New York  T297.5 Associated Seed Growers 80 2
Imperial D U. S. Dept. Agriculture 79 =
New York O.F.X Pieters Wheeler Seed Co. 74 o
New York 56 Pieters Wheeler Seed Co. 73 50
New York 4051 Pieters Wheeler Seed Co. 60 2
New York  690x Pieters Wheeler Seed Co. 58 o
New York 1-235 F. H. Woodruff and Sons 58 5
New York 4DlIx Pieters Wheeler Seed Co. 55 .
New York D296.1 Associated Seed Growers 50 o
New York 4-820 Pieters Wheeler Seed Co. 50 o
New York 514 Pieters Wheeler Seed Co. 47 -
New York 515 Pieters Wheeler Seed Co. 4; 7
New York 831 Pieters Wheeler Seed Co. 4 i
New York  Select Pieters Wheeler Seed Co. 37

Potatoes

Two new varieties of white potatoes originat'ed by the Umteq States_
Department of Agriculture at Presque Isle, Maine, were grownlm ]csorgl
parison with Green Mountain at Windsor and Mount Carlr)ne. A }?.r
of these potatoes resemble the Irish Cobbler in shape of tu e1t:. 1?11
growing season is longer, however, and in yield both compare avorta y
with late varieties. The outstar.ldmg'features of these new pota 3@5_,
Katahdin and Chippewa, are their resistance to some of the vgp; is
cases and the uniformity in size and shape of the tubers, which are

mooth with shallow eyes. ! :
rm’llzl}?e ?égoripanying table shows the yields and grading percentage 1n
i ith Green Mountain, \ _

Corgg:ﬁlsﬁgtﬁggl and Chippewa, seem to b.e som'ewhat more susceft;hll)alle
to late blight than Green Mountain. The vines died earlier and pro at}lr
for that reason the two new- varieties did not compare so Yvell in ]t30 ?h
yield. The proportion of first grade tubers was noticeably h1g}11'1er. g .1c€>:d
varieties bake well and are firmer than Green Mountain wcen g'clicui
They produce an attractive crop and are worth tr}flr_lgbby onﬁ;ee <Y
potato growers. So far there seems to be little choice etWe;:n usﬁally
new varieties. Chippewa in the Green Mountain territory has

given the larger yields.
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TABLE 6. PoOTATOES Vellow Jersey

Yield in bushels per acre Percent No. 1
Variety
Mt. Carmel Windsor Mt. Carmel
Green Mountain 430 378 84.4
Chippewa 408 G 91.2
Katahdin 387 266 93.8

Sweet Potatoes

The sweet potato has been considered as a crop to be grown on some
of the land that formerly has been used for tobacco in this state. The
results of the past season indicate that well developed roots and good
yields can be obtained on the sandy soil characteristic of the Windsor
farm. However, as stated before, the past season was above the average
in mean temperature during the principal growing months and the
rainfall was below the usual expectation. Both factors are favorable
to this crop. Frost also held off until after October 7, when the roots
were dug. In consequence of these factors, as good results as were
obtained last year may not be repeated for some time.

Five varieties of distinct type were grown. Plants of some varieties
were started from roots bedded in sand in electrically. heated hot beds.
The roots were started April 15 and the plants were pulled and set in
the field early in June. Part of the plants were purchased in the south.
They arrived in good condition and were set in the field with very little
loss. It will probably be more satisfactory to buy the plants rather
than the seed roots to grow plants from, provided healthy plants can
be obtained.

The plants were set on top of ridges, 3 feet between the rows and
the plants about 18 inches apart in the rows.

The varieties grown and the notes taken at the time they were dug
are as follows.

Porto Rico

Red outside, yellow inside color. Mostly large roots, varying from long
and slender to round and chunky. Yielded 291 bushels per acre.

Maryland Golden
Yellow outside, dark yellow inside color. Roots smooth, tapering, ranging
in size from small to large. Prominent veins on many roots. Very
attractive on account of color. Yielded 249 bushels per acre.

Nancy Hall Tk
Light pinkish yellow outside, bright yellow with pinkish streaks inside
color. Roots blunt pointed, medium to large in size, chunky, ribbed,
variable in size and shape. Yield not recorded.

Big Stem Jersey bhrs
Light yellow outside, light yellow with some pinkish yellow inside color.
Medium to small in size, short, blunt pointed, chunky, smooth. Yielded
235 bushels per acre.

i i i insi ly medium
Light yellow outside, light yellow inside color. Roots mostly I
inbsize?[ smooth. Ta,pering gradually at both ends. qut demrgble. in
size and shape but many roots badly discolored at the time of digging.

Yielded 312 bushels per acre.

Ficure 5. Four varieties of sweet potatoes grown at Windsor.
(1) Yellow Jersey; (2) Nancy Hall; (3) Maryland
Golden; (4) Porto Rico

< Peppers

The five peppers grown during the past season represent thg 1best
varieties from previous trials, and include early, mld-segson and late,
vellow and red, thin-walled and ‘thick-walled, and a variety of shapes
and variation in smoothness. Bountiful continued to be the most pé'oé
ductive pepper in the first part of the picking season, arbitrarily divide
at August 1. ! ‘ A

Thisg yellowish-green pepper is so variable in shape that it is 51(?
suitable for stuffing and will not sell on some markets. It is a tenoren e,
well-flavored pepper that is being sold in increasing quantities 1n s

e ;
parEtsSLrlc})rf G‘ErgitS?roduced a good yield bo:ch 1n the ﬁrst‘ and sec}?nd.paritz
of the season. The average weight of 1nd1v1d1{al frul.ts was eav1§r e
the first part. In color, size and early production, this continues to
the most popular pepper on the market.
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in the production of early fruit and in total yield. It also had the largest

TABLE 7. PEPPERS ‘ he Jaggeat
fruit at the beginning of the season, and the average weight of individua

Rﬁéﬁiﬁi gg;?;ﬁéilffg fruits throughout the season was surpassed only by Clark’s Hybrid
No. 2. The Pritchard has large, smooth, almost round fruit, but in
Variety &Y;ﬁﬁef Yield wAe‘i,;;atlg;)ef Yield color it has a yellowish cast, making it less attractive than the Bonny
inc}ivifiual per ac&*e, im}ivi%ual per ac;e, Best. T
ounces tH ounces L Last year the Pritchard was fifth in production with a yield of 25
tons to the acre. This year the yield was 21 tons to the acre, a decrea.se
Harris Early Giant, 443 ‘ of only 16 per cent. This constancy of production in two widely gilf-
BougngSEh7Harrls Ty o~ b i M ferent seasons indicates its merits and its adaptability to Connecticut
Conn. Agr. Exp. Station 2:3 3873 2.1 13156 conditions.
Oshkosh, 446
Joseph Harris Seed Co. 4.0 1607 82 13448
Oshkosh
E. C. Swartly, Sterling, Il 4.8 2777 34 14545
World Beater
Associated Seed Growers 317 1544 2.9 11430
California Wonder
Ferry-Morse Seed Co. 5l ’ 1544 4.8 10812

The attempt to produce a smooth, thick-walled, large-fruited pepper
as attractive as California Wonder, but earlier, still goes on. A new
red-fruited strain of Oshkosh from E. C. Swartly of Sterling, Ill., has
considerable promise. This pepper is similar in plant growth to the
yellow Oshkosh. The fruits are larger, equally smooth and thick-
walled, but differ in having the pointed tip somewhat depressed. During
the first part of the picking season it yielded nearly twice as many
pounds of fruit as California Wonder or World Beater, and appreciably
more for the whole season. It was the most productive pepper of the

five grown, but had the serious fault of not breaking easily from the

plants when picked. The tendency was to adhere to the branch, breaking
the plants unless carefully handled. This made harvesting much slower
and more difficult.

Californja Wonder continues to be the heaviest and smoothest pepper
available at the present time, but it is surpassed in total yield by World
Beater.

Tomatoes

Tomatoes were planted in flats in the greenhouse on March 10. Later
they were transplanted to four inch pots and on May 22 set in the field.
There they were planted in paired rows with 4 feet in the row, 4 feet
between rows, and 6 feet between each pair of rows.

The dry hot weather throughout the latter part of July and the first
of August seriously reduced the tomato yields. A large percentage of
the fruit of the earlier varieties was unmarketable because of sun scald.
The reason for this is that Bonny Best, Clark’s Early, and John Baer,
all early varieties, have somewhat of an open growth habit which offers
less protection from the sun than the later varieties.

Pritchard, a new early type, was the only exception in this early
group. This variety has abundant foliage and does not spread out as
much as the other types, so the fruit is rather well-protected against
sun scald. Of the 12 strains grown this year Pritchard was highest

Ficure 6. Tomatoes grown by the method of paired-row spacing

2 ; : Le
The superiority of the Pritchard is apparent when we consAd:zr t
yields of pother }\Izarieties for the two seasons. In 1932, Clark_sldl.OO
D47.3M from the Associated Seed Growers was the hlghest yie 1rig
variety with a record of 29 tons to the acre. This year it produced only
14 tons to the acre, a decrease of more than 50 per cent. i
Clark’s Early L 45.6M of Associated Seed Growers was a hig
vielding variety in 1932 with a yield of 24 tons to the acre. This yeatr
it yielded only 16 tons to the acre, a Qecregse of about 33.per ?If‘:tris
Marglobe from Ferry-Morse was third in total production. 1
record was somewhat surprising. Ordinarily Marglobe has not.comef:
into bearing until later in the season and usually a large prop}flartlon.od
the crop is still on the vines when frost comes. This year ;El ehpeglfst
of heavy production came between the middle of August and the

rt of September. .
paThe? diffefi'ence in yield between the Ferry-Morse strain of Marglobe

and the Special Marglobe from’ F. H. Woodruff and Sons, as shown
in Table 8, is significant.
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The most uniform variety grown this year was a selection from
John Baer. The seed was secured from W. H. Carrier of Glastonbury,
who made the original selection several yéars ago and has continued to
save seed from desirable plants. It is remarkably uniform in size, shape
and color, smooth, free from cracks, deep red in color, and almost
spherical in shape. In yield it is just below Clark’s Early and higher
than Bonny Best. It is an attractive tomato of high quality.

TABLE 8. ToMATOES

Yield to Total yield to
August 1 September 5
: Aver. P
Variety sbight ok Yield &Yﬁi‘i‘fff Yield
individual per acre, individual per acre,
fruit, pounds fruit, pounds
ounces ounces
Pritchard
Associated Seed Growers ol 4287 42° 42061
Marglobe
Ferry-Morse Seed Co. 3.9 1361 3e5 33825
Clark’s Early L45.6M
Associated Seed Growers 317 2382 3.7 31920
John Baer
W. H. Carrier 3.6 1905 3.0 30422
Bonny Best, 531
Joseph Harris Seed Co. 3.7 2654 2.8 29674
Bonny Best, 320
F. H. Woodruff and Sons 3.1 1497 2.8 28789
Clark’s “100” D47.3M
Associated Seed Growers 3.9 1701 3.9 27428
Special Marglobe p -
F. H. Woodruff and Sons 3.5 952 4.0 26883
Clark’s Early Hybrid T46.1M
Associated Seed Growers 55 884 4.1 25522
Clark’s “B” L41.1M
Associated Seed Growers 3.6 1020 4.0 21575
Clark’s Hybrid No. 2, D46.2M
Associated Seed Growers 4.6 884 4.5 20690
Greater Baltimore
Comstock-Ferre Seed Co. 3.7 408 32 13203
Appendix
Source of seed Address

Associated Seed Growers
Carrier, W. H.
Comstock-Ferre & Co.
Ferry-Morse Seed Co.
Harris, Joseph, Seed Co.
Lupton, J. M., and Son
Pieters-Wheeler Seed Co.
Rhonert, Waldo, Seed Co.
Swartly, E. C. f
‘Waltham Field Station
Woodruff, F. H.,, & Sons

New Haven, Conn.
Glastonbury, Conn.
Wethersfield, Conn.
Detroit, Mich.
Coldwater, N. Y.
Mattituck, N. Y.
Gilroy, Calif.
Gilroy, Calif.
Sterling, Ill.
Waltham, Mass.
Milford, Conn.

January, 1934
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- THE INTERPRETATION OF
SOIL TESTS

M. F. MORGAN

Zollowing the announcement of details in regard to 501.11 Tesu{li
ce in Circular 89 of this Station, large numbers of soi i_amp ;.
fields, orchards, lawns and gardens have been examined orf tue
ns of the State. The results of these tests have been cari u }I
in the light of all available information in regard tg cu turell_
bds, fertilizer practices and crop condx"u‘ons, anq data has Ieep ‘conw
“with results -on soils of known fertility requirements. t1 is no

ble to present certain interpretations of §011 tests which should prove
al to those who avail themselves of this service.

Soil Reaction

ils may be acid (below 7 pH), neutral (7 pH) or basic (?bov% 7
in reaction. Most economic crop plants grow best at reactions be-
n 5.8 and 7.6 pH. A slight acidity is rarely harmful, and is to b;
cted on the most fertile soils of this state. Medium ‘degr§es 0
(5.0 to 5.8 pH) are desirable for crops troubled with diseases
prefer a less acid condition, as in the cases of potatoes and tobacco.
| crops as corn, timothy, oats, rye and tomatoes do well at _mgdlu{n
y, if other conditions of fertility are favorable. Moderate liming 1s
ary for more acid-sensitive crops, such as alfalfa, spinach, lettuce,

ry acid soils (below 5.0 pH) require liberal liming for most crops.
berries, blueberries, rhododendron, laurel, and azalea may be grown
on such soils, without lime application. Extreme degrees of acidity
elow 4.5 pH) usually prove harmful to such lawn grasses as bent and
1e, which do not require liming on fairly acid soils. asli]
‘must be kept in mind that there is a considerable seasonal»ﬂuctuatlo_rz
idity, and heavily fertilized soils may be as much as one pH uni
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lower in midsummer than in early spring or late fall. Samples taken

at the latter seasons may be more satisfactorily used as an index to the
true conditions of the soil. o

v

Ammonium and Nitrate Nitrogen

Nitrogen exists in the soil largely in the form of partially decomposeq
organic residues containing proteins. Micro-organisms (bacteria anqg
fungi). gradually transform this nitrogen into ammonium compounds,
Organic nitrogenous fertilizer materials and leguminous crop residueg
are more readily thus attacked, due to their high protein content. Some
fertilizer materials, such as sulfate of ammonia and ammonium phos-
phates, add ammonium compounds directly to the soil.

Nitrogen in the form of ammonium compounds may be utilized ag

such by many plants, especially during their early growth period. Under -

normal field conditions this form of nitrogen is rapidly converted, first

into nitrites, and then into nitrates, by certain species of bacteria. Hence

soils rarely show high ammonia tests, unless they have been fertilized
with nitrogen in this form during the past few weeks. At other times
a high ammonia test is an indication of poor nitrification potentialities
in the soil, as a consequence of high acidity, of poor soil aeration due to
water-logging, or of some other abnormal factor.

Soils showing high ammonia tests cannot be reliably tested for potassium
by the usual simple methods, due to interference of the ammonium ion
in the chemical reaction.

Nitrate nitrogen, whether formed in the soil from nitrification of am-
monia derived from organic residues and fertilizer materials or directly
supplied in the fertilizer (as, for example, nitrate of soda), is rapidly
assimilated by the roots of living plants, and is readily lost from the
soil by the percolating action of heavy rains. Hence high tests for nitrate
nitrogen in field soils are to be expected only when the root system of
the crop is not yet fully developed.

High tests indicate a large reserve of readily available nitrogen for the
use of the crop as it begins to draw heavily upon the soil. Rapidly
growing annual crops require a larger reserve during the early part of
their life in the soil, since the gradual processes of nitrogen liberation
are rarely sufficiently rapid to meet their requirements during the period
of most active growth. Crops with perennial root systems, such as sod
grasses, shrubs and trees take up nitrogen through a much longer period
of the year, and low nitrate tests do not necessarily indicate a lack of
available nitrogen.

Low tests are to be expected at the end of the cropping period, during
winter and early spring, and after a period of heavy rainfall. Under
such conditions, when all other factors are favorable, the absence of
nitrates may not indicate poor availability of soil nitrogen, but the crop
is apt to respond to the addition of a readily available nitrogenous fer-
tilizer.

In order to give a reliable indication of the amount of readily avail-
able nitrogen in the soil, tests may be made on samples which have been
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' ist’ ition, i d vessel at a tem-
. i “mellow-moist” condition, in a loosely coverec
‘ me of 60° F. or above for several weeks. Low1 nitrate tests on such
indi i i in the soil.
indicate real nitrogen deficiency in ‘ :
egrmally high nitrate nitrogen tests are occasionally encountered in
duse and other intensively fertilized soils, and are an indication
ible injury to the crop due to excessive concentration of the nitrate
" Such a condition may be corrected by leaching the soils with large

nts of water.
‘ Phosphorus

in unfertilized soils in slowly soluble rr.u'neral and
ngggtfintﬁgrﬁz. It is a component o}f all mixed fertilizers, and
applied directly as superphosphate.
dc‘:lre n}filgh {)g'els of fert}ilization, in excess of 800 1bs. p‘f‘:rhacreh ;;c:(r:
of fertilizers containing as much as e{ght per cent of “p 'i)sp ’I?his
crops remove less phosphorus than is applied to the soi s
nt is not leached downward. In soils of only moderate e_glr?Jl
idity, applied phosphates remain for long periods in fairly ax§1_:one
~ On highly acid soils, containing much active aluminum aﬁl i =
difficultly soluble phosphate compounds are formed with t ese e;;h
s, At low rates of fertilization the phosphorus supphe% y cz
izer results in little or no accumulation, and there may edz.it.neS
when little manure or fertilizer is used. Under such con (; 1102»'
jecticut soils usually receive no lime, and a high acidity and lo
orus availability are the rule on most areas of this typf.bl e
phosphorus test indicates the level of more readily available pllos_
s in the soil, either native or as a residue from previous applica
There are marked differences in the abilities of various cropskto
at different degrees of phosphorus availability. Most r(rllg.r et
crops, potatoes, tobacco, and most legumes require the ad 1;c110ns
osphatic fertilizers unless high tests are obtained. Many soils s1 ow-
only medium tests grow good grass hay, corn, oats and a151k_e1: c (t)vter
| very little phosphorus fertilization when otherwise in a .fertlle shq eﬁ
or very low tests indicate the necessity for pgoport}onaly ig
ats of “phosphoric acid” in the fertilizer, depending upon the crop

e active phosphorus content of the soil is a fairly stable _Propﬁrty,

pt as affected by recent fertilizer application. Soils which have

ived direct applications of arsenical materials may give high tests,

dless of their phosphorus content, hence results in such cases are
iable.

Potassium

Potassium occurs in soils in large amounts in the form of difficultly
luble rock minerals. Their gradual decomposition liberates small quan-
of potassium which is loosely combined with colloidal material (clay
humus) capable of being displaced into the soil solution by base
\ge reactions. Potassium is also added to the soil in fertilizers
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Fontaining potash, or as manures or crop residues, and largely goes over
into the exchangeable form. Some potassium is removed from the soil
by leaching, especially when under cultivation and liberally fertilizeq

The active potassium of the soil, capable of nourishing the crop, is
that which exist in exchangeable form, or in true solution. This r;la
now be readily determined by the simple soil testing method used by
this Station. ' i ’

Active potassium may be removed from the soil more rapidly than
replenished by natural processes, thus tests may be lower at the end of
the growing season of a crop with high potash requirements, than after
the soil has been fallow or supporting little vegetation for several months,
HenFe, most reliable tests are obtained in the spring, prior to fertilization,

High potassium tests should be obtained on soils planted to vegetable
crops, tobacco and potatoes. Potash fertilization cannot be omitted on
such_crops, at least for more than one or two seasons, even on soils
showing very high potash tests, since the existing favorable conditions
canriot long be maintained by natural soil processes.

Legumes and general farm crops, on soils in otherwise favorable degrees
of fertility may require little or no potash fertilization when occasional
applications of manure are used, if medium or high soil tests are shown.
Soils with low and very low tests usually respond to the addition of potash
to the soil, either in the form of fertilizer or manure, for most crops
and permanent grass sods.

acjent in other elements, such as magnesium, manganese, potassium
on. : it

"y

Magnesium

fagnesium occurs in soils in the form of dolomitic carbonates, un-
hered minerals, as exchangeable magnesium, absorbed by the soil
loids and as soluble magnesium salts. . : :
High and very high tests for magnesium are developed from calca-
s soils derived from dolomitic limestones and moderately acid soils
sulting from the weathering of rocks high in ferro-magnesian minerals.
dium tests are more common on soils of moderate acidity, on calcareous
from high calcic limestones, or on soils which have been moderately
with material of dolomitic origin. Low tests are common on acid
Some strongly acid soils give very low or negative tests. This
jcularly true of sandy soils. In such cases magnesium should be
d. The cheapest form is in' dolomitic lime or limestone. On soils
ag high calcium and very low magnesium tests, magnesium sulfate
Ipsom salts) is to be preferred. Commercial fertilizers are now avail-

~which supply magnesium in these forms.

Aluminum

i uminum occurs in large amounts in all soils, in the form of unde-
posed minerals and in the inorganic colloidal material. In 'neuyral,
tly acid or slightly alkaline soils, the element is in inert combinations
have no direct effect upon plant growth. At greater degrees of’
ity, alumintm becomes active, capable of combining as soluble §a1ts
thus exerting a toxic effect upon the growth of many plants, esp:ccxally
e which are benefitted by liming when grown on acid soils. A high or
high test is a certain index of an undesirably acid soil, upon which
| sensitive crops are almost certain to fail. A medium test is not so
ous, especially with grasses, corn, oats, potatoes, and tobacco. A low

egative test is desirable, except for distinctly acid-tolerant plants.

Calcium in soils occurs in the form of undecomposed carbonates (in
calcareous soils), rock minerals, as exchangeable calcium (absorbed by
the soil colloids), and as soluble calcium salts. Acid soils contain no
carbonates, and are depleted in exchangeable calcium. However, many
soils which show a considerable degree of acidity by pH tests may have
a fair amount of exchangeable calcium. This is especially true of soils
high in organic matter or active mineral colloids. In many cases the
calcium test is a better indication of lime needs than is the pH test.

Soils with high and very high calcium tests contain adequate amounts
of calcium for all crops, and usually do not respond to liming, unless
a high active aluminum concentration is indicated. Medium calcium tests
on soils near the neutral point may be expected on light sandy soils, but
on acid soils a need for lime is revealed, for alfalfa, sweet clover, and
lime-loving vegetable crops. A low calcium test on soils with a high
aluminum test is a certain indication of lime requirement for all except
the most acid-tolerant plants such as blueberries, strawberries, or erica-
ceous shrubs. When a very low test results, lime should be used in liberal
amounts for most crops, unless only moderate applications may be made
with safety on account of disease factors, as in the case of tobacco and
potatoes.

It must be borne in mind that unless all other tests are satisfactory,
heavy liming may produce an abnormal soil balance.. Thus liming: has-
frequently proven injurious on many sandy soils of the south which are:

Manganese

anganese occurs in small amounts in all soils, chiefly in relatively-
luble combinations. In some calcareous soils and acid soils which’
been heavily limed, practically no manganese is present in active
ns, and some crops are unable to obtain even the small amounts
ary to meet their requirements. Poor growth and a yellow, chlor-
condition results..

the other hand, strongly acid soils may contain injurious concen-
ns of active manganese compounds. Under such conditions liming

Borrective  meastre. 5 o i Samiinan a0 it il ey SR
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Manganese is changed by oxidation to less active forms, or may he
leached from the soil. Hence tests are of most significance when made
just prior to planting or during crop growth. A negative test at such
time indicates the desirability of applying manganese. Twenty-five pounds
of commercial manganese sulfate per acre is usually adequate to correct
any possible deficiency. It is doubtful if manganese is needed if any
positive test whatsoever is developed. . Medium or moderately low tests
are of little significance, except as indicating no manganese deficiency,
High or very high tests are undesirable, and indicate a need for lime,

Iron

Iron is an abundant constituent of all soils, existing in the form of
iron oxides and many complex mineral combinations. Normally only
very small amounts of iron are in active form in the ferric state of
oxidation. Under conditions of high acidity, larger amounts are to be
found, and under poor drainage conditions, especially in the presence
of organic matter, active ferrous iron compounds are developed. ~Soluble
ferrous salts are harmful to plant growth, and are a contributing cause
to the infertility of poorly aerated soils.

The presence of very low, yet definite amounts of active iron, as re-
vealed by the test, is desirable for all crops. Higher amounts, on well
drained soils, may not be injurious to crops capable of growing under
strongly acid conditions. Abnormally high iron tests on poorly drained
soils is an indication of an unfavorable condition.

Negative iron tests may occasionally result on heavily limed soils of
excessive sandiness. A chlorotic condition of the leaves may develop
in such cases, which is controlled by spraying the plants with iron salts.
No case of this sort has been encountered in this state.

Other Tests

Occasionally soils which give poor results contain unusual or harmful
concentrations of other chemical constituents. Abnormally high tests for
chlorine and sodium shows the presence of injurious amounts of common
salt. Very high sulfate tests, on soils of unusual acidity, indicate the
presence of harmful amounts of sulfuric acid. The presence of more
than traces of nitrite nitrogen is likewise injurious, and is occasionally
encountered on poorly aerated soils. In all questionable cases these
possibilities should be fully investigated.

Other Factors Affecting Crop Growth

Soil testing to determine the nutrient conditions within the soil by rpeans
of comparatively simple tests is a comparatively new phase of soil science,
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en made possible by the rapid developments in our chemical
: flgtéeduring thep present cyentury. It promises to be a vz:tluable fcon—
tion to the more intelligent management of the soil, helping to ozei
crop failure due to improper fertilization and preventing wastefu
of unnecessary fertilizer ingredients. : i
owever, the best fertilizer and hml.ng practices cannot overcome t -el
ous effects of deficient or excessive moisture conditions, poor soi
weed competition, improper cultural methods, or insect and plant
e troubles. All these factors must be reasonably favorable to plant
yth, else the most thoughtful care in providing favorable nutrient

itions will come to naught.

The form upon which the Soils Department m:«lkes' its report to persons
0 have submitted soil samples for analysis is given on the back of

circular. ;
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Soils Department
REPORT on SOIL TESTS

Name
Address : J
‘ Date s nEEt e
— - — =
Sample Designation
Acidiby v, gy 6
pH L F e R T i

Concentration of ac-
tive constituents*. .

Nitrate nitrogen ...
Ammonia nitrogen. .
Phosphorus. ... .. ..
Potassium.........
Caleiim S cindviin
Magnesium. .......

Aluminum ........

* If numbers are given, these represent approximate pounds per acre to plow depth-

Letter significance is as follows: T—trace, L—low, M—medium, H—high, V—very, |

A—acid, N—neutral, B—basic (alkaline).

Remarks

96 February, 1934
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STEWART’S BACTERIAL WILT

ON
SWEET CORN

G. P. Clinton and W. Ralph Singleton

SUMMARY

Bacterial wilt or Stewart’s Disease affects both sweet and field

. Sweet corn is more seriously affected, and the earlier varieties

more susceptible than the later ones.

The disease is caused by a bacterium, Aplanobacter Stewarti (E.
mith) McCullock, which enters the plant from the seed or through
broken tissue.

. The affected plants appear to be suffering from lack of water.

is actually what is happening, although the soil may be moist. Either
water-conducting vessels are clogged by the bacteria and hence the
es cannot obtain sufficient water, or the substances formed by these

acteria kill the tissues of the leaves and thus produce the effect of

. The bacteria are carried in the seed which may produce diseased
its. This seems to be the primary source of infection, or the means
introduction into an area. Probably the chief means of spread is
cts, mainly flea beetles, which carry the bacteria from diseased to

Uthy plants. The possibility of infection through soil, manure or

stalks needs further confirmation.

The use of disease-free seed or disinfected seed does not insure
ean crop, once the wilt is established in a given neighborhood.

In Connecticut, where the disease is now quite wide spread, the
of resistant strains and varieties seems to be the chief solution.
In the Station trials, the first early varieties showing some resist-
‘are Early Yellow Sensation, Spanish Gold and Burpee, but none
season was immune. :
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In the midseason class, Whipple’s is probably the best to
Gold Standard or Charlevoix (Ferry Morse Seed Co.,
igan) gave good results in the 1933 trials. Whipple crosses bred by
the Station are now available. They are quite resistant.

Of the later maturing varieties,. Golden Cross Bantam is resist.
ant and of good quality. In general, the later varieties are not gq
susceptible. ]

O grow,
Detroit, Mich.

7. In the trials conducted by‘ the Station, varieties developed in

regions where there is no bacterial wilt have shown little or no resistance -

to the disease. On thie other hand, varieties developed in regions where
the disease is prevalent have, by natural selection, acquired some resist-
ance to the disease and produced a more satisfactory crop here. There-
fore it seems best to secure seed from areas where bacterial wilt is
present. Such varieties will probably have some resistance to the
disease.

8. By inoculation tests it is possible to isolate strains immune to
bacterial wilt. The Station is making every effort to breed resistant
strains suitable to Connecticut conditions and market demands.
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STEWART’S DISEASE; CAUSE AND CONTROL

tewart’s disease or bacterial wilt affects both sweet and field corn,
causes most serious injury to sweet corn. It was first described
m Long Island by F. C. Stewart qf the Geneva Station, New York,
1897. The next year E. F. Smith of the U. S. Department of
culture gave a specific name to the bacterial organism that causes
trouble—A planobacter Stewartr. ,

he trouble is characteristic when the young plants are about t}vlvo
high, although it often can be seen when they are only six inches

Ficure 7. Inoculation trials with susceptible Whipple inbred. Pot at
right not inoculated; pot at left inoculated with bacterial wilt.

h. The plants affected appear to be suffering from lack of water
though the soil may be moist. It shows first by a wilting of the
er leaves and, if the injury is serious, the plants look almost as though
ed. Apparently the water-conducting vessels are clogged by the
eria or else the substances formed by the bacteria kill the tissues
the leaves and this produces the effect of wilting. Usually there is
external evidence of any exudation or of a fruiting state of a, fungus
indicate the cause of the trouble. Except for the wilted and dried
greenish leaves, the injury in younger plants is shown only by an
al reddish-brown discoloration or dead area at the base of the
just above the hypocotyl that springs from the seed. If the stem

=
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is cut lengthwise this discoloration is disclosed.
at this same place, one can see the yellowish
ooze of bacteria issuing from the cut bundles.

When young plants are very badly affected they make little further
growth and finally die. The young’ plants and even older ones very
often rot off at the base so that they are easily pulled from the ground
Less seriously injured plants make a longer growth with more or less
wilting and death of the leaves, but may fail to make tassels or ears
Some infected plants even reach maturity, but often with small or im.
perfect ears.

Since its discovery, Stewart’s disease has been found in most of the
states where sweet corn is grown commercially and, especially in the
last few years, has proved a serious pest. Apparently the disease has
not been as injurious in northern states as in those farther south, al-
though the trouble was not uncommon in the Ontario province of Canada
in 1932. In Maine it was not conspicuous in 1932, but it was found
in several of the New England states farther south.

If it is cut crosswise
(or occasionally whitish)

Occurrence in Connecticut

It is only recently that Stewart’s disease has been a serious menace
to corn in Connecticut. However, there is little doubt that we found
this disease, on Golden Bantam late in July, 1919, although it was not
definitely identified at the time. That year fields in Woodmont and
Milford injured by the Fusarium root rot were being investigated. Notes
made indicated the presence of bacteria, as well as Fusarium, in the
rotted bases of the large stalks, and it was a question which was the
primary cause of the injury. If examination had been made earlier,
the cause of the trouble would have been more easily and definitely
identified. In 1921, Rand and Cash, of the U. S. Department of Agri-
culture, definitely reported the trouble from this State. However, it
was not until 1932 and 1933 that the trouble caused sudden and serious
loss in Connecticut. In June of 1932 a market gardener of New Haven
called our attention to a serious wilt and drying-up of his sweet corn.
Examination showed the bacterial disease, and for the first time we
obtained cultures of the organism for infection tests.

The fact that this disease varies in different years and places indi-
cates that certain seasons are more favorable for its development and
spread than others. If the germs carry over at all in the soil or in the
manure, the type of winter may have something to do with the severity
of the infections. The mild winters of 1931 and 1932 would have
favored this. On this theory the severe cold period in late December,
1933 should decrease infection in the coming season, particularly if the
snow mulch did not lessen the freezing effect in the soil. ;

A wet spring at the time of planting the corn may augment the seri-
ousness of this trouble, especially if followed by hot, dry weather later
on that favors loss of water by the plants. In 1932, for example, it
was difficult in some cases to tell whether the injury to corn was drought
injury or that caused by the wilt of Stewart’s disease.
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How the Disease is Spread

‘here seems to be no question that the bacteria are carried by the
Seed treatment has not proved so effective as it was once thought
so it is probably also true that the bacteria are carried more
ally than externally. .

some think that seed infection is the only, or at least the chief, man-
in which the bacteria carry over from year to year. There is
on to believe, however, that the germs may occasionally be carried
e soil, or in manure when it is applied in the spring and especially
it comes from animals, particularly hogs, that have bqen fed with
or corn stalks that came from diseased plants. This statement
sed on observation of a farm where the same seed was used for
nin of the fields but where different fertilizers were used. Hog
re was used in some of the fields. In these fields the trouble
unusually conspicuous. In one field, however, where chemical
lizers were used there was little trouble.

nd and Cash (U. S. D. A. Tech. Bull. No. 362, May 1933) showed
insects, especially certain species of flea beetles, carry the germs
infected plants to healthy ones during the growing season. They
e that these insects are the chief source of the summer spread
the trouble, and insect inoculation would seem to be a good explan-
of the difference, as shown by their experiments, between out-
s in the District of Columbia and in Maine on plants grown from

Infection Experiments

Greenhouse Experiment. The experimental work began in 1933. In
ly spring a greenhouse test was made on about 70 rows of
ings, each row containing 20 seedlings of inbred corn from the
ear. Water containing pure cultures of the bacteria isolated from
ed corn was sprayed on these seedlings. The plants were sprayed
 times during a period of ten days. Usually before each spraying,
of the plants were pricked several times with a needle. The results
his experiment showed that of the 1,050 pricked plants 935, or 90
cent became infected, while of the 918 unpricked plants only 55, or
r cent showed infection. This experiment seems to corroborate
d and Cash’s statement that injury by insects carrying the germs
uses the spread of the disease.

ield Experiments. Field experiments on several phases of the prob-
were conducted at the Mount Carmel farm, with the following
ives: (a) to compare the effect of spraying the bacteria on
d and unpricked plants, as in the greenhouse experiment; (b)
~determine the value of seed disinfectants; (c) to test the possibility
f infection from infected plant material in the soil; (d) to compare
€ susceptibility of ten standard varieties of sweet corn. 1
plants were grown in six different rows. Each of the ten varieties
lanted in the same order in each row, so that each row had about

B
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1000 seeds. One row was kept as a check, but each of the other fiye
was given a different treatment. o

The results were recorded in two ways; first, the percentage of plantg
infected was determined (a slightly infected plant was counted the same
as one killed when young) ; second, the effect of infection was deter-
mined by assigning different percentages to each plant according to its
condition, as follows: a perfectly. healthy plant was assigned 0 per
cent; a slightly infected one 30 per cent; a moderately infected one
50 per cent; a badly infected one 80 per cent; a dead or nearly dead one
100 per cent. The determinations were made by both the external

L

Ficure 8. Inoculation trials in greenhouse. Spanish Gold inbred. Plants
at left sprayed w1t_h bac_teria, not pricked; plants at right sprayed
with bacteria, pricked with needle before spraying.

and internal appearance of each plant. The examination was made
in July after many of the plants had made their full growth but before
they had tasseled. While these two types of measurement showed the
same general results, the percentage of the number of plants affected
was of course larger in each case than the percentage showing the
degree of injury.

The treatments and the results of the several experiments are as
follows :

(a) Half of the plants of each variety in one row were pricked
before they were sprayed with water containing the bacteria. The effect
of pricking the leaves was not as marked as in the greenhouse experi-
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¢, The pricked plants showed 40 per cent injury, as against 38
cent for the unpricked—not a significant difference. It is fair to
e that this experiment was upset by some other factor—probably
transmission of the trouble to all the plants by insect inoculation,
as Rand and Cash describe.
Three of the rows were planted with seed which had been
ed with a disinfectant. The seed in each of these rows was treated
a different disinfectant, as follows: (1) Seed treated with cor-
e sublimate, 1 to 1000, by soaking for 15 minutes; (2) seed dusted
Semesan; (3) seed treated with formalin, 2 per cent, by soaking
15 minutes.
e percentage, first, of the total number of plants infegted and,
d, the percentage showing the degree of injury on the various rows
. given in the following table:

Seed treated

with corrosive Seed treated Seed treated Check—no
sublimate with Semesan with formalin treatment
N %o % % Yo
Total number of
plants infected 52 61 67 64
~ Degree of
~injury 22 27 33 29

ere was, as the table shows, very little difference in the results
these treatments. The amount of injury in the corrosive sublimate
was least, 22 per cent, as compared with the other rows, Semesan,
er cent, control row, 29 per cent, and formalin, 33 per cent. There
some injury to the row treated with formalin from the formalin
f, which may have caused part of the injury that was laid to the
This difference in the relative amount of injury was not suffi-
to recommend seed treatment as an effective measure of control.
however, seed treatment is used as an extra precautionary measure,
corrosive sublimate treatment would seem to be the best.
(c) In a fifth row, ground and dried infected plant tissues were
ted with the seed. The infected material had been kept indoors
ng the winter. Moreover, so little was used that this row was not
ected to show any great difference from the other rows. It showed
htly less injury, 26 per cent, than the check row, 29 per cent. All
‘the’ other rows except that in which the seed had been treated with
Osive sublimate showed more injury. This result, as well as other
ations elsewhere, indicates that corn will not escape infection when
ted in land not recently in corn.
d) As to the relative susceptibility of the ten varieties, this ex-
ent showed that, in the order of their maturity, the earlier varie-
- Were more seriously affected than the later varieties. This result
es with general observations made in the fields over the State. Yet
varieties stood up better than others. The strain that stood up
this test was Golden Cross Bantam, which showed only 5 per
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cent injury; next was Whipple’s Yellow, 11 per cent injury; Spanish
Gold, 13 per cent; and Red Green, 14 per'cent. These varieties als
showed the smallest percentages as to thie number of plants infecteq.
Golden Gem was the least resistant of the varieties tried. It showeq
64 per cent injury, and 95 per cent of ‘the plants were affected.

Apparently the most effective method of combatting Stewart’s disease
is to plant only those strains which are least affected by it. The results
of plant breeding experiments and additional information on resistant
strains are given in the next section.

One grower, however, successfully fought the infection by planting
his seed rather thickly in the rows and then hoeing out plants as soon
as they showed symptoms of the trouble. In this way he got a fair
stand of plants that came to maturity. Of course, in case the disease
does not appear, this method entails unnecessary work in thinning out
the stands.

BREEDING RESISTANT STRAINS

With a view to finding varieties resistant to bacterial wilt, 81 samples
of early yellow and white sweet corn were tested in 1933 on the Station’s
farm in Mount Carmel. This list included most of the standard varieties
grown in this section as well as new varieties or crosses recently intro-
duced. In most cases only one row of each sample was grown. The
rows were 21 feet long. The results based on this area are subject to
considerable chance variation, and different samples of the same variety
might show large deviations. However, important differences between
varieties should be apparent and promising varieties will be tested more
thoroughly another year. i

Before bacterial wilt became widespread in Connecticut there were
several varieties that met the need of growers who desired a first early
sweet corn. Probably the two most widely grown commercially were
Golden Early Market and Golden Sunshine. Both of these have proved
to be highly susceptible to bacterial wilt and this now makes their use
questionable. Sunshine is a little more resistant than Golden Early
Market. In our trials we had Goldenr Early Market from five seedsmen.
No lot produced more than 2000 ears per acre. One lot of Sunshine
yielded twice this amount, but even so, the crop was unprofitable.

Judging by the prevalence of the disease on susceptible plants, it seems
likely that all plants were inoculated with the disease. This is plausible
in view of the fact that the disease is spread by insects, mainly flea beetles-
The plants that escaped the disease were almost certainly resistant. It 15
interesting to note that the varieties found most susceptible had been
produced in regions where wilt was unknown and hence had no op-
portunity to develop resistance. Seed of varieties such as Golden Gem
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Golden Early Market had been grown on the Paciﬁc. coast where
" has not occurred. Therefore, the seed was free of infection, yet
yarieties were the most seriously affected with the disease. Another
riment showing that plants from diseas_e-free seed may become in-
oted was conducted last summer. In trying to secure early inbreds
"decided to grow again some of Lord’s Early Yellow. The only seed

Ficure 9. Susceptible strain of Whipple in center. Indiana 39 and
resistant Whipple inbreds on either side.

had was produced in 1929 when there was no wilt. Hence the seed
S free of disease. Of 20 plants grown, 16 were badly diseased at
time the notes were taken and no ears were obtained from the other
ur plants. In other words, this lot was between 75 and 100 per cent
fected.

On the whole, varieties developed where wilt has been prevalent are
More resistant to the disease. It therefore seems wiser to obtain seed
regions where there has been wilt for a long time. The chances
better of getting a resistant variety.

Varieties Partially Resistant

" In our trials there were a few first early varieties that showed some
istance to bacterial wilt. Both Early Yellow Sensation and Early
den produced sizeable ears and gave a fair yield—7000 ears per

ey
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acre. Spanish Gold produced the same amount of marketable ears, apq
was five to seven days earlier than the two varieties previously mern.
tioned, but the ears were somewhat smialler. For the home garden, or
for the gardener who has a market for the first early corn with medium.
sized ears, Spanish Gold is still fo be considered. For the genera]

market gardener, the ears of Spanish Gold are probably too small, -

Burpee produced 5,000 ears per acre and was as early as Golden Early
Market. The ears are about the same size as those of Golden Early
Market. .

In the midseason class, Whipple’s Early Yellow is probably the best
variety to grow. It is fairly resistant to the disease and produces a good
yield of large marketable ears (average of five samples more than 7000
marketable ears to the acre). In this same season, Charlevoix or Gold
Standard (Ferry-Morse Seed Co., Detroit, Michigan) was exceptionally
free from the disease (94 per cent healthy plants) and gave a good
yield of 8000 marketable ears to the acre. The ears are a little smaller
than those of Whipple.

Eight-rowed Golden Bantam

The varieties of Golden Bantam differed considerably. Some pro-
duced no marketable ears at all. Two samples, Reeves’ Golden Bantam
from K. C. Livermore, Honeoye Fall, N. Y., and Golden Bantam from
Grand Junction Seed Company, Grand Junction, Colo., gave good yields
of 9,000 and 11,000 marketable ears respectively. These samples seemed
true Golden Bantams, mostly eight-rowed, with an occasional 10-rowed
ear. Another sample, Stevens’ Golden Bantam from Gunson & Co.,
Rochester, N. Y. gave a remarkable yield of 14,000 ears, but the
ears varied in row number of eight to sixteen and would probably not
pass for a true Golden Bantam. The quality of these samples was not
tested. Three samples of Barden’s Wonder Bantam were tested. They
all produced from 10,000 to 13,000 marketable ears which had good
flavor and were judged quite tender. Some persons who tested them
judged Wonder Bantam equal to Golden Cross Bantam in quality and
flavor. Wonder Bantam had predominately eight rows, although in two
samples there was an occasional ear with ten rows. Where an eight-
rowed Bantam is desired, these varieties are well worth considering-
We do not know the quality of the canned product.

Promising Hybrids

Golden Cross Bantam is well known for its high quality and resistance
to bacterial wilt. It produced the largest number of marketable ears,
15,000, of all varieties or crosses tested. It is a little late for the first
early or midseason crop and some new hybrids have been developed
to meet the need of the earlier growers. Tendergold is about in the
Whipple season or perhaps a little earlier. It has good quality and
some resistance to bacterial wilt, although it is not immune. It pro-
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ced 7,000 and 8,000 marketable ears to the acre. This cross is thought
a top cross of Sunshine by Indiana 39. )

e of our own top crosses, Spanish Gold by 482-2 (a Whipple inbred)
just as early as Golden Early Market, produced one large ear to
- stalk, and was almost immune to bacterial wilt. It produced 94
- cent of healthy plants in comparison with O to 13 per cent for
Iden Early Market and gave a yield of 9,000 marketable ears per

Ficure 10. Whipple Cross grown at Windsor and Mount Carmel
showed no injury from bacterial wilt.

The highest yield of Golden Early Market was 2,000. There will
seed of this new top cross for distribution in the spring of 1935.
Another top cross that gave a better yield, although a little later, was
anish Gold by Indiana 39. It produced an average of 10,000 ears
the acre. It is in the same season as Early Yellow Sensation and
ly Golden. There is a limited supply of seed for distribution in
1934 by the Associated Seed Growers, New Haven, Conn.

An Inbred as a Variety

Indiana 39, an inbred produced by the Indiana Station and used as

of the parents of Golden Cross Bantam, has been put out as a
mmercial variety under the name of Purdue Bantam. It is an unusual
red which retained considerable vigor upon selfing. It gave a good
2ld, 11,000, of medium-sized ears. This variety was not tested for
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Whipple Cross

A large number of crosses of inbred strains of Whipple’s Yelloy
sweet corn are being tested for adaptability and for resistance to bac.
terial wilt. Some of these have been entirely free from disease symptong
both at Mount Carmel and at Windsor. At the same time they havye
produced large well-filled ears on practically every stalk, and these 3]
ripened very nearly at the same time.

There will be small amounts of seed of first generation Whipple
crosses and Whipple top crosses, for growing in 1934. These will he
distributed by the following seed companies: Comstock, Ferre (o,
Wethersfield, Conn.; F. S. Platt Seed Co., New Haven, Conn.; and
F. H. Woodruff and Sons, Milford, Conn.

First Early Variety

There is a particular need for a first early variety resistant to bacterial
wilt. 'We have already begun work on such a variety. Crosses were
made last year which in a short time should give a first early variety
that has a large ear and is highly resistant to the disease. Three genera-
tions of corn were grown in 1933, two in the greenhouse and one in
the field. By this method of growing three generations in a season,
we can materially reduce the time required to produce a new variety.
By inoculation tests it was possible to isolate resistant inbred strains and
these were used in crossing to get resistance for the new variety. Some
inbred strains when pricked and inoculated, as described on page 29
were 100 per cent susceptible, and others were nearly 100 per cent
immune. These inoculation tests give promise of isolating strains
resistant to the disease. By obtaining resistant inbreds we can produce
new types of corn that will be immune or highly resistant to bacterial
wilt. This seems at present to be the most feasible method of controlling
the disease.
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FLEAS AND THEIR CONTROL

B. H. Walden

s are familiar insects to anyone owning pet animals. They are
, brown, wingless insects with piercing and sucking mouth parts.
body is much flattened at the sides and is provided with stiff bristles

ating towards the rear, which probably prevent back slipping and
d the thin bodied insect to pass rapidly among the hairs of its host.

Fieure 11. Dog flea, male. Enlarged about 24 times.

ts and dogs are nearly always infested with fleas. In Connecticut
0st common species on both animals is the dog flea, Ctenocephalus
Curtis. The cat flea, Ctenocephalus felis Bouché, has been reported
Connecticut, but the species is much more prevalent in the south
¢ it is as abundant on dogs as it is on cats. Both species readily
human beings, and are frequently found on rats, skunks and
r warm blooded mammals. These two insects appear so much alike
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that some authorities consider that the cat flea is only a variety of the
dog flea. Whether one or the other is present is of minor importance
to the animal or its owner, as the habits of the two fleas are very
similar and the method of control is the same. Although only the aduit
form is found on animals, fleas pass through four stages in their de-
velopment, the egg, larva, pupa and adult. The life cycle of the dog
flea from egg to adult, in warm weather and with other favorable con-
ditions, may be completed in from two weeks to twenty days, but in
cool weather it may require more than four weeks. The adults are
comparatively long lived, especially in cool, moist climates. Dog fleas
when fed have been kept alive for 234 days and without food for 58
days. The adult dog flea is shown in Fic. 11.

Life History and Habits

Egg. The egg of the dog flea is from .5 to .57 mm. or about 1/40
of an inch in length, elongate oval in shape and pearly white in color.
The eggs are usually deposited among the hairs of the host but are
not attached and are readily shaken off wherever the animal may go.
Naturally the greatest numbers are found in the animal’s bedding.

Larva. The white worm-like larva hatches from the egg in two to
four days. The body has thirteen segments, a well developed head with
biting mouth parts, but no eyes. The larva is legless, but each segment
is provided with a few stiff hairs by the aid of which it is able to
quickly wriggle into cracks and under folds of the bedding. The larvae
feed upon dried blood or bits of skin from the animal or any organic
material in the lint and dust in cracks and crevices. Under the most
favorable conditions they may become full grown in seven or eight
days, while cool weather and other factors may extend the larval stage
to more than twenty days. When fully developed they are about 3:25
mm. in length, and semi-transparent, but the presence of blood in the
digestive tract gives them a reddish appearance. The larvae then spin
thin, white, oval cocoons which are usually covered with particles of
the dirt in which they occur.

Pupa. The pupa developing within the cocoon is of the same general
shape as the adult with the legs and appendages free. At first it 18
of a yellowish white color but gradually turns brown, and in five to
seven days, when ready to emerge, is nearly as dark as the adult. Eggs,
larvae, cocoons and pupae are shown in Fic. 12.

Other Kinds of Fleas

There are about 500 species of fleas known from different parts
of the world, many of which are only found in tropical countries, anc
others only where their individual hosts occur. Twenty-six species have
been listed from New York State and at least as many different kinds
probably will be found in Connecticut. Many of the wild mammals
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parbor one or more species and a few have been taken on some of the
jarger birds. e )

The human flea, Pulex irritans Linn., occurs all over the world and
s a persistent species where it becomes established. It is especially
| ctive at night and besides attacking man, its natural host, it may live
Lon cats, dogs, rats and other mammals.

- Rat fleas. In addition to many species of fleas that may occur on
rats, there are several species of which rats are the natural hosts. The
" common species in this section is the Furopean rat flea, Ceratophyllus
fasciatus Bosc. The Indian rat flea, Xenopsylla cheopis Rothsch., has
" heen distributed by rats in ships to all the seaports in the warmer parts
of the world and is one of the most abundant fleas in our southern ports.
" This species has been taken in New York City, but it has not become

Fieure 12. . Dog flea. Eggs at left, larvae lower left, cocoons upper
right, pupae lower right. Enlarged eight times.

SStablished in sections where there are long periods of freezing weather.
i he Indian rat flea readily attacks man and is of great economic sig-
Fﬂﬁc?nce because it has heen one of the principal agencies in trans-
lttmg bubonic plague from infected rats to human beings. Human
1€as, as well as cat and dog fleas if they have been feeding on affected
Tats, may also carry the plague.

E he European hen flea, Ceratophyllus gallinae Schr., is widely dis-
tibuted throughout the United States and has been found in Connec-
ieut, In neglected poultry houses this insect may become very abundant,
and not only reduce the egg production but cause the fowls to lose
nght and even kill them in extreme cases. The hen flea bites human
ngs and may be carried into the dwelling on the clothing.
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Infestations in Houses

Each year we receive reports that persons returning from vacations
to their homes, which have been closéd for part of the summer, fing
the house over-run with fleas. They ask how to get rid of them. Ip
some cases the owner is very careful to inform us that these are san(
fleas. There is a species known as the sand flea in tropical or sub-
tropical countries, but sand fleas do not occur in this section. Even
after admitting that they have either a cat or dog or both, it may be
difficult for the owners to accept the fact that it is the common dog
flea that is present in their house.

How can the fleas develop in such numbers when there has been no
animal in the house for them to live on? The adults of many insect
species die and are replaced by another generation, but fleas are long
lived, with a comparatively short period from egg to adult, so that several
generations may develop, each adding its numbers to those already
present. There is no data at hand regarding the number of eggs laid
by a female dog flea, but it may be as prolific as the human flea which
has been observed to lay over one hundred fertile eggs.

It is well known that fleas can find sufficient food in the cracks and
crevices in apparently clean houses. Old houses with floors that have
wide cracks and are covered with carpets furnish ideal conditions for
their existence. The larva will not develop when much disturbed, and
in modern houses with tight floors, where rugs which are regularly cleaned,
especially with a vacuum cleaner, are used in place of carpets, there
is little danger of an infestation starting while the house is occupied.
When the house is closed, however, the eggs and larvae are undisturbed,
and even modern houses may be found heavily infested upon the
owners’ return.

The infestation may be only in the basement if the animal has slept
there and has not been allowed in the rest of the house, but usually
one or two rooms on the first floor, and occasionally the entire first
floor, is also over-run. In one case brought to our attention last sum-
mer both floors as well as the basement were infested.

It is possible that many of these outbreaks may start from the animal’s
infested bedding. A short time ago the bed of a dog was examined.
It was an old Morris chair cushion with a large piece of artificial
leather folded over it. The dog had been bathed the preceding week
and appeared to have only a few fleas on him. On his bed there was
a little sand and some scattered hairs, which were shaken onto a piece
of paper and brought to the laboratory. Upon examination so many
eggs were found that the material was weighed and the eggs counted.
The material, largely sand, weighed .3 of a gram and contained 293 eggs-
Any one who keeps animals in the house might easily overlook this
bedding when closing the house for the summer, but it should by all
means be removed and cleaned so as to kill any stage of the fleas
that may be in it.
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Treatment of Infested Houses

The owner, of course, wishes to rid the house of fleas as soon as
ple. Fumigating with hydrocyanic acid gas or with calcium cyanide
readily kill the fleas, but these are not safe materials for everyone
e, and the expense of hiring the fumigating done does not appeal
he average individual just returned from his vacation.
rning sulfur, at the rate of 3-4 pounds to each 1000 cubic feet
e is also effective, but there is a certain fire hazard in using it.
%ggigating with sulfur, the sulfur should be put in a metal container
is set on top of bricks placed in a large pan partly filled with
. Although sulfur may be used in a basement, it is objectional
ing quarters because it may bleach wall paper and draperies, and
ish metal objects and fixtures.
1909 the late Dr. Henry Skinner published a note in the Journal
conomic Entomology (Vol. 2, p. 192) regarding the use of flake
halene in ridding a house of fleas. He took one room at a time,
ed on the floor 5 pounds of flake naphthalene and closed it for
ours. He states that it proved to be a perfect remedy, and very
:pensive because the napthalene could be swept up and transferred
other rooms. We have been advising the use of this material  as
safe, effective, and cheap. One objection is the odor, another
the fumes are irritating to the eyes and air passages. In one case
summer the owner discovered the infestation in his house before
amily returned. He purchased sufficient flake naphthalene to treat
hole house. Part of it was scattered over the floors and the rest
spread out thin on pieces of burlap placed on top of the radiators.
rong fire was built in the boiler, raising the temperature of the
to about 100° F. The house was left closed for four days. When
naphthalene was cleaned up, only about one-third of the original
remained. It is needless to say that there were no live fleas in
house after this treatment. While it probably was not necessary
se the room temperature in average summer weather, a high
erature should make the treatment more effective if one wishes
fumigate with naphthalene during the cool weather.

Ridding the Animal of Fleas

f course the animal is directly responsible for bringing most of the

into the house. Therefore keeping the house pets free of fleas
tacking the problem at its” source.

e of the most effective methods of ridding the dog of fleas is to
Sh him with a three per cent solution of creolin or four tablespoon-
to a gallon of warm water. This not only kills the fleas but heals
ches and leaves the hair in good condition. With cats which have
ore tender skin, a two per cent solution should be used. Soap
two ounces to a gallon. of water, can be used if creolin is not
able, but the soap should be rinsed off with clear water.
10roughly dusting the animal with fresh pyrethrum or one of the
ed flea powders, working the material well into the hair, will kill
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or stupefy the fleas. It is well to have the animal on a blanket or sheet
so that the fleas that drop off can be gathered up and burned.

Occasionally in the summer when the animals are kept outside near
the house, swarms of fleas appear in the grass and may be brought
into the house by people walking over it. This past summer such an
infestation was destroyed by thoroughly spraying the grass area with
nicotine sulfate, one part to four hundred parts of water, (two tes.
spoonfuls to one gallon of water).

It is said that oil of pennyroyal will repel fleas and if one has to he
where fleas are plentiful, a little of the oil applied to the ankles wil]
aid in keeping them off. '

Controlling the Hen Flea

Where poultry houses become infested with the hen flea, the birds
should be removed and the house thoroughly cleaned. Bury the drop-
pings and burn all litter. All parts of the interior should be sprayed
with Phinotus disinfectant using one part to ten ‘parts of water. The
ground around the house, where the litter was burned and the droppings
buried, should also be sprayed. The hens as they are returned to the
house should be immersed in a solution of one part of the disinfectant
to 60 parts of water,
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LATE BLIGHT OF TOMATOES

A. A. DunLar

'During the seasons of 1932 and 1933 a blight of tomatoes caused
xtensive damage to the late crop throughout Connecticut. More than
ty years ago, in 1890, this blight was once observed in the state by
waxter*, Since that time, the late blight on tomatoes had never been
sorded in Connecticut until 1928. Even from 1928 to 1932 the disease
ared only occasionally in this state. In other states including New
, Virginia, Texas, and California, however, epidemics of this blight,
g from one to six years, have been reported since 1919.

he late blight of tomatoes is caused by a downy-mildew fungus,
ophthora infestans. Apparently this organism is the same as or
ry closely related to the fungus causing the late blight of potatoes.
Connecticut the disease has occurred on tomatoes in seasons when
potato crop has not been seriously affected. In other states, it has
reported occasionally as occurring on tomatoes and potatoes at the
time. According to Ramsey and Bailey,t the amount of damage
caused by tomato late blight is dependent upon weather conditions, the
se being most destructive in periods of wet weather when the nights
€ cool and the days are only moderately warm.

In Connecticut this blight has not been found until the first of
ptember, so only the late crops of tomatoes have been affected. Ap-
ently all varieties, if planted late enough to have an abundance of
een foliage in September, are susceptible. The late-blight disease makes
first appearance on the older leaves which are on or near the ground.
Infected spots on the leaves are irregular in shape, with a dark, water-
ed appearance. The fungus appears on the under surface of the
d leaves as a whitish mildew, bearing the spores which spread the
se. If the weather is favorable for the fungus, the entire foliage
the plant is eventually invaded, causing the leaves to become darkened
drooping, resembling the effects of a frost.

er, R. Diseases of Tomatoes, Conn. Agr. Exp. Sta. Rpt. 1890:95-96. 1891,
y C. B., and Alice Allen Bailey. Tomato Late-Blight Rot, a Serious Transit and Market
. U. S. D. A. Circular 169. July, 1931.
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Shortly after the foliage has become blighted the disease has been
found to appear on the tomato fruits of all sizes as a brownish arey
with an uneven surface. If the fruit is young a soft rot usually follows
infection. In older fruits the diseased areas may stay firm, while the
remainder of the fruit ripens normally. Since the fruit does not show
signs of the blight until several days after infection has taken place,
considerable loss may occur during storage or shipment.

Ficure 13. Tomato fruits showing lesions of late blight

Control

Preventive measures against late blight of tomatoes have not yet been
systematically undertaken by Connecticut growers. In some cases a fair
control of the disease has been obtained by one or two spray applica-
tions, while in others no benefit has been received from late spraying
after the blight has become widespread in the field. p

At the Experimental Farm, Mount Carmel, in 1933, the most sat1s-
factory control of this disease was obtained by thorough spraying with
4450 Bordeaux mixture (4 lbs. copper sulfate, 4 Ibs. hydrated lime,
50 gals. water). Application of copper-lime dust (1 part monohydrated
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Ficure 14. Unsprayed tomato plant, photographed September 25, 1933,
showing defoliation by late blight. All fruits showing blight
infection were removed

Fiure 15, Photograph of tomato plant which had received Bordeaux spray,
1 taken on same date as above.” Note healthy condition of foliage
and abundance of healthy fruits

Opper sulfate thoroughly mixed with 4 parts of hydrated lime) gave
I control of the disease. The following table shows the results of these
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two treatments upon late plantings of Bonny Best, Marglobe and St

varieties of tomatoes in comparison with an untreated plot. . =
AL e ~ @onnecticut Agricultural Experiment Station
Treatment s e Bu%e}i) lzzum : New Haven
Check (untreate(j) 57 | 0 1846
N4 o R e g CONTROL OF THE PLUM CURCULIO
Bordeaux Spray 204 295 74

ON FRUIT TREES

The ripe fruits listed above were gathered during the season as they
became mature, while the green fruits were harvested at the time of the
first frost on October 12. The blighted fruits were removed from the
vines and counted as soon as they showed blight infection.

Since late blight has become prevalent in Connecticut during the past
two seasons, it would seem advisable for growers to undertake control
measures if the certainty of a profitable crop of late tomatoes is to be
assured. It is recommended that the plants be sprayed with 4-4-50
or 5-5-50 Bordeaux mixture, at least four times during the season.
From 100 to 200 gallons of spray per acre should be used at each ap-
plication and care should be taken to secure thorough coverage of both
the upper and lower leaf surfaces. The first application should be made
before the plants fall over on the ground. It is possible that the second
spray need not be applied until the last week in August or the first week
in September. Other spray applications should follow as frequently as
is necessary to maintain a coverage of Bordeaux mixture on most of the
foliage up to the time of the last harvesting of the fruit.

If copper-lime dust is to be used, it should be applied more frequently
than is necessary in the case of Bordeaux spray. From 30 to 40 pounds
per acre of the dust should be used for each application and the dusting
should be done while the plants are wet, )

Although the residue from Bordeaux spray on the tomato fruits is
not poisonous, it may prove objectionable in marketing. Less frequent
spraying after the fruits have reached a medium size would result in
less residue on the tomatoes, but too few sprays might give poor control
of the disease. It is also possible that 1-124-50 Burgundy mixture
(1 Ib. copper sulfate, 134 lbs. sodium carbonate, 50 gals. water) may
be used in place of the Bordeaux mixture in the later spray applications.
Burgundy mixture leaves no noticeable spray residue. However, W€
have made no experiments with this material for the control of tomato
late blight. There is also less residue from copper-lime dust than from
Bordeaux mixture. '

There are no indications that the late blight fungus is carried by the
tomato seed; therefore seed treatment is not recommended.

Philip Garman

plum curculio® is one of the most serious pests in Connecticut fruit
ds. It infests plums, peaches, pears, cherries and apples but damages
s and apples more than any others. The greatest commercial injury
me to apples, because of the relative size and value of that crop.
S, and particularly peaches, frequently set enough fruit so that injury
curculios and subsequent fruit drop amounts to little more than a

Ficure 16, Side view of adult curculio, greatly enlarged, with
feeding and egg punctures.

thinning. 1f there is a light set of either peaches or plums, then -
D control becomes important in order to save the crop. Pears and
re not usually injured severely. :
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Life History

Curculios pass the winter as adult beetles, hiding away in fence rows
stone walls or margins of woodlands or thickets. They begin to emerge jn
spring after a few warm days when the temperature reaches 60° F. If (pq
season has been dry previously, a warm rain may bring them out in large
numbers. They seek plums, apples and peaches, feeding on leaves anq
petals of the flowers until the fruit is set. Then they begin to feed and lay
eggs on the young fruit. The majority do not reach apples, however, untj]
after the fruit is about one-fourth inch in diameter and the greatest nup.
bers are present 7 to 14 days after the petals have fallen. Peak egg laying p

gruction of beetles in winter quarters, and prevention of breeding cen-

MAY JUNE JULY AUG- SEPT. oCcT
7 77 7 7 20 24 Ji 2 ] S L 20 7¢ 21
5 |
7 Al.liult‘ beetles czj:rm‘nq /‘rolln hilbermi tion]
> ]
B d%ee?{ms coming; to |trees
i 2| | A bURGE of |beetles of treern
q | Figure 18. Chart from jarring records, showing periods when curculios
. g Loundloms| on ?pp/e - are most abundant. Spray dates in relation to abundance are also given.
] I
5 Lamvae teaving a’rz{pped fruity

Adult| beetles coming fom |soil

Ficure 17. Chart showing life history in Connecticut.

occurs at the greatest period of abundance. The eggs hatch in a few days s
and the larvae feed for about a month, during which time the infested ‘
fruit drops to the ground. Apples or other fruit remaining on the tree ar€ s
rarely infested by curculio larvae but may be deformed and the sale Vah{e
lowered by feeding or egg punctures. The majority of the larvae leave s
the fallen fruit during July. They pupate and emerge during Augus:-
Adults emerging from the soil soon seek winter quarters in ConnecticlUtss
but do some feeding on the fruit in the fall before hibernating. 4

The eggs are well protected from sprays because they are embedde
in the tissues of the fruit. Larvae are likewise impossible to reach by
spraying. After leaving the fruit and entering the soil, cultivation undet:
the trees destroys them as well as the pupae into which they transforf
Collection and destruction of early drop fruits serves the same purpos®

“IGURE 19. Eggs and egg punctures. The crescent-shaped scar is typical
of curculio. No other apple insect makes such a scar.

ered of value.

he present time.

' 'adult beetles may be poisoned by sprays and this method of control
uperseded all others in Connecticut. In severe infestations, however,

neglected apple or other trees surrounding the orchard should also

ic or other enemies of the curculio are not numerous in Connecti-



50 Connecticut Experiment Station Circulay Control of the Plum Curculio 57

99

Sprays for Control eryolite, have been shown to have considerable killing power for the
jo, but they cannot be generally recommended at this time to take

\Y - 17 111 +} Q e i . »
Many materials have been used to kill- the adult beetles. In generg], place of lead arsenate. More experimental work with them is needed.

nicotine, pyrethrum, and rotenone preparations are ineffective. The arsenj.

Ficure 22. Deformed fruit at harvest time resulting from severe
curculio injury.

Ficure 20. Curculio larva in peach (left) and curculio pupae (right).
The pupae are very delicate and easily destroyed by cultivation.

FiGure 23. Curculio egg scars expanded from growth of the apple.
The eggs were probably crushed in this fruit so that it did not become
wormy and drop.

o e A . o ini 2 it. 8 y s P ;
Froure 21. Egg scars (right) and severe injury to young fruit here are various ways of increasing the killing power of the poison

. Adhesive properties of lead arsenate may be augmented by the addi-
N of fish or linseed oil, or the dosage may be increased from the usual
unds to 100 gallons, to 4 or 5 pounds. The value of these measures

cals are mainly relied upon, and of these, standard acid lead arsenate (§01d
by most concerns simply as lead arsenate) is the most effective. Calcium
arsenate, and the fluorine compounds such as barium fluosilicate, and sy™”
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is disputed but it is believed that the use of stickers such as fish or linseeq
oil is of benefit in Connecticut, especially since the spray is held on the
fruit at critical times, or during rainy periods.

For peaches, the danger of spray burn”from the use of lead arsenate
may offset the gain from control of curculio — particularly in commercia]
orchards. In order to avoid such burn, zinc sulfate may be used in the
spray mixture or a large excess of lime added.

Supplementary Measures

Wild and neglected apple trees near commercial orchards should be
removed or sprayed. It is not known exactly how far the adult curculio
will travel, but the greatest danger probably is from trees within one-half
mile. The problem cannot be handled easily if trees lie on neighboring
property. State and Federal agencies have been engaged (1934) in removal
of such trees about commercial orchards. Burning out fence rows or
removal of stone walls where adult curculios hibernate is of -considerable
benefit.

Recommendations

APPLES: Spray at least three times, beginning with calyx or petal fall
spray, and make applications once each week or once in 10 days. If
the weather is cool, ten days between sprays will suffice, if warm (75° or
above) not more than 7 days should be allowed.

Use lead arsenate, 3 pounds to 100 gallons. The special curculio spray
consisting of 10 pounds of lime, 4 pounds of arsenate of lead and 1 quart
of fish or linseed oil is very effective. On varieties affected by scab, such
as Mclntosh, the special curculio spray is recommended only in the treat-
ment immediately following the calyx period (7 or 10 days later). On
this variety lead arsenate (3 pounds to 100 gallons) with the usual fungi-
cide is recommended for all other sprays. The special curculio spray with
3 pounds of lead arsenate instead of 4 pounds has heen used experimen-
tally for several years with good results. This may be applied to non-
scabbing varieties throughout the season without additional fungicide.

Clean up fence rows about the orchard, removing brush and burning it.
Remove stone walls or burn over in order to destroy climbing vines or
other shelter. Attend to neglected trees near the orchard having them
removed or sprayed wherever possible.

PEACHES: It is not generally necessary to spray peaches for curculio
in Connecticut. When the trees are heavily infested or if for any reason
the crop is light, and it is desired to prevent as much damage from cur-
culios as possible, the trees may be sprayed with lead arsenate, 3 pounds
to 100 gallons, with 4 pounds of zinc sulfate, 4 pounds of hydrated lime
and a wettable sulfur in each 100 gallons. Apply as the shucks are pushing
off the young fruit and again 10 to 14 days later.

PLUMS: Spray with lead arsenate, 2 pounds, hydrated lime, 4 poundsf
and a wettable sulfur in each 100 gallons when the fruits are the size of

Control of the Plum Curculio 53

ns or when the first crescent shaped egg punctures appear. Repeat 10 to
4 days later.

LpARs: Spray with lead arsenate, 3 pounds, and a wettable sulfurt in
wch 100 gallons. Apply at calyx period and again 10 to 14 days later.

Spray with 3 pounds of arsenate of lead plus a wettable

HERRIES : _ ; ,
Apply directly after petal fall and again two

Ifur in each 100 gallons.

Frcure 24. Neglected apple tree growing under ideal conditions for
curculio development. Trees such as this are a decided menace if near
a commercial orchard, not only because of curculios but of other insects
as well.

Methods of Spraying

Thorough coverage of all parts of the tree is essential in control of
ulios. It is immaterial how this is accomplished, but it should be real-
| that much depends on the thoroughness of applications. Use enough
erial to cover all parts of the tree without over-spraying so that the
yS are wasted. Timeliness of application is also very important. The
t must be well covered with spray when curculios are most abundant
ctive.

Hotation sulfur, New Jersey dry-mix or any of the commercial products. Lime
should not be used.
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SUBSTITUTES FOR LEAD ARSENATE
ON

UITS AND VEGETABLES IN CONNECTICUT

Philip Garman and Neely Turner

their efforts to protect crops from injury and destruction by insects
ant diseases, growers have been making more and more use in recent
of protective sprays and dusts. At the same time there has been
g agitation on the part of consumers and, in turn, of governmental
ities lest substances harmful to man remain on the harvested fruit
etable.
arsenate, the most universally employed stomach poison for the
rol of insects, is also poisonous to man if taken in large enough doses.
L lead and arsenic are sufficiently dangerous poisons to warrant meas-
to insure their removal whenever they occur on food products in
rious amounts. Lead is considered more dangerous than arsenic, due
5 cumulative effect.
1e United States Department of Agriculture and various experiment
s have studied this problem for many years. The Secretary of
lture has fixed limits as to the amount of various poisons allowed to
sent on food products sold interstate. These restrictions are known
rances and correspond in general with restrictions placed by foreign
ns governing exported fruit. Tolerances set by Federal and State
orities are necessarily low, but are subject to revision as more is
d of the effect of these materials on humans.
: problem facing the grower, if he is to avoid the necessity of remov-
idue before marketing, is that of, (1) securing insecticides that are
Oisonous, or, (2) of employing materials that disappear from the
- Or vegetable through decomposition or evaporation, (3) allowing
time between spraying and harvest for natural removal of resi-
rainfall. There are a few insecticides that are harmless to man.
several years and particularly in 1933, experiment stations have
Icreasing attention to this problem, testing spraying and dusting
that are less poisonous than those now commonly used, or regu-
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‘lating their use so that there will be no harmful residue. New experj
ments have been undertaken in regions where none have been conducte&
before. The situation in Connecticut is not so serious as in some other
states because of the more abundant normal rainfall which removes dele-
terious substances before the crop is harvested. Nevertheless experimentg
are in progress to help solve the problem as it applies to Connecticyt
conditions, and some of the results are reported herein.

In the meantime the grower should put his product in first class mar.
ketable condition from the standpoint of residue as well as from any other
standpoint. And, regardless of what insecticides are used, it would seem
to be good policy for the consumer to wash all fruits and vegetables before
eating them. Many harmless carriers or insecticides resemble the poison-
ous ingredients and the two materials are difficult to distinguish by super-
ficial inspection. Washing will make doubly sure that no poisonous sub-
stance is consumed.

Materials Tested

The insecticides that have been prepared as substitutes for lead arsenate
are listed below. Many investigators are studying these materials, and,
\gnth the exception of one, nicotine bentonite, they have been tested at this

tation. '

(2) Fluorine compounds
barium fluosilicate
calcium fluosilicate
cryolite (synthetic)
potassium fluosilicate
sodium fluosilicate

(1) Non-lead arsenicals such as
calcium arsenate
magnesium arsenate
manganese arsenate
paris green
zinc arsenate -

(3) Nicotine preparations 4)
nicotine bentonite
nicotine-oil combination
nicotine sulfate
nicotine tannate

Rotenone preparations
dusts from derris
sprays containing rotenone
from extracted derris or
other plant containing
rotenone
(5) Pyrethrum preparations
dusts with sulfur or other (6)
carrier
sprays used mainly with soaps

Hellebore, ground root of swamp
hellebore or itchweed from
Europe

Of the non-lead arsenical poisons, calcium arsenate has been tested
extensively for fruits, especially apples, and found to be nearly but not
quite as effective as lead arsenate for Connecticut conditions. The danger
of spray burn to fruit and foliage is considerable and wherever calcium
arsenate is used it should be combined with 6 to 8 pounds of lime. Where
a fungicide is needed with calcium arsenate, a wettable sulfur is used i
preference to lime-sulfur. Calcium arsenate is useful for the control 0
certain vegetable insects, such as potato and cucumber beetles. FrE

Manganese arsenate, zinc arsenate, magnesium arsenate, and pal’ls
green are not recommended for fruits. Magnesium arsenate has been
successful . and is recommended for the control of the Mexican bean
beetle. More experiments with manganese and zinc arsenates are needed:
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‘Barium fluosilicate and cryolite (synthetic) are promising insecticides
put need further testing in Connecticut. Other fluosilicates such as so-
, and potassium cannot be recommended. Barium fluosilicate has
seen useful in the control of vegetable insects.
~ Nicotine preparations are valuable mainly in contact sprays or dusts
or aphids, leafhoppers and other sucking insects. Their use has been
vocated to take the place of arsenical poisons but in general their
killing power is considerably less. Nicotine tannate, nicotine bentonite
d nicotine-oil combinations are reported to be successful for control
of codling moth. Nicotine is poisonous to man but volatilizes fairly
rapidly in the open air. Either pure or in the form of a sulfate, when
d as a dust or spray it is probably not dangerous if about three days
pse between the time of application and the consumption of fruit or
table. .
Rotenone preparations made from cubé or derris are promising both
s stomach and contact poisons. However, it is believed that they cannot
e generally recommended at the present time for fruit insects because
expense and ineffectiveness against certain important pests. They
» much more valuable against vegetable insects and have the decided
yantage over arsenical poisons of disappearing from the plants after a
hort time. A week is probably sufficient time for this to take place.
- Pyrethrum preparations have no value as stomach poisons, but kill
y insects by contact. Certain combinations are being developed
ich will be helpful in insect control, but they cannot be recommended
arsenical substitutes because of cost and ineffectiveness for certain
ects. Pyrethrum sprays are harmless to man. Hellebore is a mild
tomach poison, useful mainly against currant worms: It is considered
1armless to man because it loses strength rapidly in the open air.

Specific Suggestions
Fruits

- APPLES. The main problem in fruit culture is concerned with residue
I poisons on harvested apples. The amount remaining at picking time
les with the season, but with normal rainfall, there is little danger of
mounts remaining that exceed the tolerance. On early fruit such as
avenstein, or Duchess or Astrachan, it is well to omit lead arsenate sprays
er the second cover spray (that is on the maggot sprays), and either
St or spray with calcium arsenate or dust with lead arsenate. Dust
ves much less residue at picking time than spray. For late varieties
e is much less danger, but at least two months should be allowed
een the last spray and the picking date. Obviously there will be
ain years when spray removal will be advisable because of scanty
ainfall, but for average years this will not be necessary in Connecticut
Vith the present tolerance.

' CURRANTS and GOOSEBERRIES. Lead arsenate may be applied when
Orms first appear. Fresh hellebore (dust or spray) should be used if
plications are needed near picking time, or derris dusts or rotenone
rays applied allowing at least one week before picking the fruit. Drift
m spraying or dusting fruits or vegetables nearby should be avoided.
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GRAPES. Lead arsenate may be applied as needed.

PEACHES. No arsenical spray should be applied after the middle of
June. Lead arsenate, lime and zinc sulfate are recommended for early
sprays if an arsenical poison is needed, (lead arsenate, 3 pounds, zinc
sulfate, 4 pounds, lime, 4 pounds, water, 100 gallons).

PEARS. Lead arsenate may be used as needed.

PLUMS and cHERRIES. Lead arsenate, lime and a wettable sulfur may
be used. Apply not later than the middle of June. This is for curculig
control. :

RASPBERRIES and STRAWBERRIES. Lead arsenate may be used until the
fruit sets. If applications are needed later, use rotenone or pyrethrum
sprays or derris dusts. Avoid drift from spraying or dusting nearby
fruits or vegetables.

Vegetables

BEANS. Green and lima beans may be sprayed or dusted with magne-
sium arsenate, barium fluosilicate or copper-lime-calcium arsenate dust
until the pods form. After the pods form a pyrethrum dust containing
25 per cent pure flowers, or a .6 per cent rotenone dust, should be used to
control the Mexican bean beetle.

CABBAGE, CAULIFLOWER, BROCCOLI.. On account of the large surface
area of such vegetables as cabbage, broccoli and cauliflower, no poisonous
insecticides should be used except when the plants are young. For con-
trol of cabbage worms, pyrethrum or rotenone (derris) dusts should be
used. A pyrethrum dust containing 50 per cent pure ground pyrethrum
flowers and 50 per cent inert carrier will control cabbage worms if it is
applied while the worms are small. From 10 to 16 pounds of dust to the
acre is necessary, depending on the size of the plants. A .6 per cent
rotenone dust may be used in the same manner.

CELERY. Pyrethrum or rotenone dusts should always be used on
celery, rather than arsenical materials.

LEAFY VEGETABLES. No arsenical poisons should be applied to beets,
turnips, lettuce, spinach, Swiss chard, New Zealand spinach, or any other
crop if the leaves are to be used for human consumption. Care should be
taken not to allow spray or dust applied to other crops to drift and settle
on these crops. If insecticides are needed, use nicotine, rotenone, OF
pyrethrum and wash the leaves thoroughly before cooking.

poTATOES. Calcium or lead arsenate may be used on potatoes at any
time. _

SQUASH, CUCUMBERS, MELONS. Calcium arsenate is safe when apphed
to control the striped cucumber beetle early in the season. It shoul
not be used after the fruit forms. Arsenate of lead may be applied @

Hubbard squash for control of the squash vine borer, because the fruits

are just forming at that time.

ToMATOES usually require no arsenical spray, but if one is necessary -

it should be applied before the tomatoes set on the vines.

April, 1934

~ onnecticut Agricultural FExperiment Station
New Hauen

CONTROL OF APPLE MAGGOT

PHILip GARMAN

- Figure 25. Apple maggots, puparia and adult fly, (five times enlarged).
Left, fly; middle, puparia; right, maggots.

e apple maggot, Rhagoletis pomonella Walsh, infests many kinds of
€S, particularly sweet, subacid and early fall varieties. Early Harvest,
¢et Bough, Wealthy and Northern Spy are examples of heavily infested
ies. Red Astrachan is sometimes heavily infested. Gravenstein is
derately or severely infested. Baldwin, Ben Davis, McIntosh, Green-
1d Wolf River are examples of moderate to lightly infested varieties,
IcIntosh may be heavily infested if interplanted with early varieties
°t to attack. Delicious is often more severely injured than other late
irieties. Infested fruit usually drops to the ground and in general
thless from a commercial standpoint. Figures 26 and 27 show
apples. The fly, maggots and puparia are shown in Figure 25.
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Life History

The individual life history consumes a.full year, or in some cases More
than one year. Flies emerge in June or July, feed for ten days or so, mata
and then begin to lay eggs in the frujt. Maggots develop during late sy,
mer and fall and as they mature, leave the fallen fruit and enter the soj]

Ficure 26. Infested apples showing typical depressions and “railroads.”

Frcure 27. Cross section of an infested apple.

where they transform into hard-shelled brown puparia. They remain 11!
‘this stage until the adults emerge the following year. A small percentag®
carry over until the second summer, or in more northerly localities unt!
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o third to the sixth year. The percentage remaining for periods longer
) one year is, however, relatively small.
juring the summer season the majority of the flies emerge from the soil
July. The work of Porter indicates that in the Wallingford district the
ority emerge the latter part of July (Figure 28) although maggots
ing in early varieties may produce flies that emerge earlier in the year
‘shown in Figure 28. Research workers have indicated that maggot flies
il also emerge earlier from sandy soils than from heavy loams. It is
able to have some means of knowing definitely when flies emerge in
orchard if sprays are to be timed correctly. Traps (Figures 29 and 30)
convenient for this purpose and should be placed under the trees where
ted fruit naturally falls. They should be filled with maggoty apples
arly fall and the apples removed after the maggots have left them to
the soil.

@ . Spray dates -

m Spray dates
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GURE 28. Chart of emergence of apple maggot flies at Wallingford, Connecticut,
data by Porter. A. Emergence from early or summer apples. B. Emergence
| fall or winter varieties.

e extent of flight as determined by Phipps of Maine, indicates that
majority of the flies do not travel more than 300 yards. It is probable,
rever, that they sometimes travel much greater distances.

Control Measures

Maggot flies obtain food and moisture from the surface of the fruit
leaves and for this reason stomach poisons are used to kill them.
present arsenical stomach poisons are generally employed for mag-
ontrol. Both calcium and lead arsenate have been used successfully
d lead arsenate dust is reported to be effective. Other poisons tried so
ave not proved satisfactory although some are promising.

tay or dusting operations should include bearing trees whether they
n a crop of apples or not, because of the habits of the flies, which
on the foliage of non-bearing as well as bearing trees.

aggot infested apples or apples in which maggots are just beginning
ork may be saved by placing in cold storage for a month before using
ding to market. This destroys young maggots and eggs.

ere severe infestations occur it is advisable to remove or spray
ted trees near the commercial orchard, and collect and destroy wind-

o,
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falls of heavily infested varieties. Collected fruits may be buried in
trench with two feet of closely tamped soil above, or if it is necessary
dispose of large quantities they may be-dumped in a concrete or dipf
and covered with crank case oil in late fall or early spring. The Numhe

reduced by these measures.
The main difficulty in successful maggot control is to prevent spra

residue accumulation on the fruit, and yet to apply enough poison to cop.

trol the insect.
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Figure 29. Phipps maggot trap. Larvae leaving apples in tray pass through the
hardware cloth and into the wintering box (A). The stand with apples should
removed after frost and the over-wintering box (B) provided with a 14-16 mesh
screen about June 1. Trap slightly modified from the original.

Recommendations for Connecticut

Sprays and dusts

FOR SUMMER AND EARLY FALL VARIETIES:
lime calcium arsenate dust; or 80 - 10 - 10 sulfur-lime-lead arsenate dusg
Apply during the first week in July and again about July 20. The secon

application can probably be omitted in cases of light infestations. Calcium =

arsenate lime spray (2 pounds calcium arsenate, 6 to 8 pounds }1ydrate
lime! and 100 gallons water) may be used on varieties tha't ripen late
enough to allow two months between the last spray and the picking dates:

1Fresh high calcium hydrated lime (calcium oxide 75 to 80 per cent and not OVer
5 per cent magnesium oxide) finely ground and free from grit.

Circulgy IOI'.

Y to
pit

of flies emerging from the soil the following summer can be appreciabl;

Dust with 90 - 108
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LATE FALL AND WINTER VARIETIES: Spray with lead ar-
3 pounds to 100 gallons, the first week in July and again about
20. If the infestation is severe, a third application may be needed
the first of August, but this is not usually necessary. In light infes-
s a single application during early July (July 6 to 10) is sufficient
tain control. At least two months should be allowed between the
pray and picking dates. Sulfur-lime-lead arsenate dust (80-10-10)
v be substituted for the August spray application, and is preferable in
seasons. If spray is used, the amount of lead arsenate should be re-
to 2 pounds to each 100 gallons. A fungicide is commonly com-
with lead arsenate for control of fungous diseases, and for this
lime sulfur or a wettable sulfur should be used. With calcium
e only wettable sulfurs should be employed.

Supplementary Measures

Attend to all neglected apple trees within 300 yards of the orchard and
spray or remove them. Removal is the surest remedy if it can be

fruit appears to be infested at harvest, place immediately in cold
¢ and hold at least one month before using.

llect windfalls of early varieties and destroy them. In order to be
ful, this measure should be repeated several times a week and is
able mainly to heavy infestations or to small plantings where a few
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Potato Spraying

POTATO SPRAYING

The spraying of late potatoes with Bordeaux mixture has become .-
recognized necessity in Connecticut if profitable yields are to be obtainedaI
With early potatoes, although spraying for disease is usually not necessayy,
prevlentive treatment against flea beetles has been found desirable for hegt -
results. ;

Earlier experiments' conducted by this Station from 1902 to 1914
showed an average increase in yield of 38 bushels per acre by spraying
with 4-4-50 Bordeaux mixture. The average yield from unsprayed plants
during this 13-year period was 115 bushels per acre; therefore spraying
increased the yield by 33 per cent. During certain years, when late blight
was prevalent, the yield was increased by 100 bushels of potatoes per acre,
Recently, further experiments have been conducted at the Experimental
Farm, Mount Carmel, which show much larger crop gains in blight-free
years than those previously recorded. At the same time additional data
have been collected in regard to strength of spray, optimum pressure for
spraying, and insect control.

wsng Aaeg

Foliage Diseases of the Potato

Spraying with Bordeaux mixture prevents two important diseases of
potatoes, the early and late blights. Late blight, Phytophthora infestans,
is by far the more serious of the two. Sometimes this disease appears
early in July and in periods of wet weather it may spread rapidly over
an entire field. It begins as large, watersoaked leaf-spots on the under -
surfaces of which a fine, whitish mildew may frequently be seen. The
fungus may finally destroy the foliage entirely leaving the potato plants
blackened and wilted. When the tops are blighted, tuber infection usually
follows. This in turn results in a rot of the potatoes with serious losses:
in crop yield.

The injury caused by early blight, Alternaria solani, is less extensive
than that by late blight. This fungus is confined to irregular brown spots
marked with concentric rings on the leaves, which diminish the amount:
of healthy leaf surface. If the blight becomes serious some defoliation
may take place. In Connecticut early blight is usually present every yeat
whereas late blight is prevalent only during bad blight years after extende
periods of rainy or foggy weather.

Potato Insects

The potato flea-beetle, Epitrix cucumeris, is a black, jumping mSe‘ct
about one-sixteenth of an inch long, which chews small, round holes 12
the leaves. There is one generation a year in Connecticut. The a ur
emerges from hibernation and attacks potato plants soon after they appe?
above ground. Eggs are deposited during the latter part of May aﬂe‘
throughout June. The larvae feed on potato roots and tubers and emers

_as adults in July and August.

1Conn. Agr. Expt. Sta., Rept. of the Station Botanist, pp. 471-487. 1915.

67
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's insect does not cause serious damage every year, but occasionally
is a severe outbreak. A thorough application of 4 per cent nicotine
applied under a canvas dragged behind the duster, usually controls
plant lice. The dusting should be done on a hot day. The addition
part of 40 per cent nicotine sulfate solution to 800 parts of the
alar Bordeaux spray is also effective in controlling potato aphids.

Thorough application of Bordeaux mixture reduces the injury from thig
insect, acting as a repellent. Bordeaux does not actually kill many
the beetles. On Irish Cobbler potatoes a dust, composed of one poypg
of barium fluosilicate and three pounds of hydrated lime, has been foypg
to be more effective than Bordeaux mixture in controlling flea-beet]eg
This dust should be applied about June 1 and June 10, and again aboyg
July 10 if the vines are still growing. With Green Mountain potatoeg
our comparative tests have shown that greater yields result from the yge
of Bordeaux mixture. For maximum return the plants should be kept
covered with Bordeaux, especially during July and August, in order tq
insure protection against serious flea-beetle damage.

The Colorado potato beetle, Leptinotarsa decemlineata, feeds on the
leaves of the potato plant. Both larvae and adults cause damage. The
adult beetle is about three-eighths of an inch long and is yellow with
longitudinal black stripes. The larva is dark red with a black head and
two rows of black spots on each side of the abdomen. It is about one-
sixteenth of an inch long when newly hatched, and grows to a length
of one-half inch. Lead arsenate, or calcium arsenate added to Bordeaux
mixture at the rate of three pounds to 100 gallons, or a dust containing
one pound of either of the above arsenates and nine pounds of hydrated
lime, will control this pest.

Ficure 34. . Ficure 35.
Potato Aphid Potato Flea Beetle

Tip-burn of Potato

application of Bordeaux mixture to potatoes has other desirable
ots, at least in the region of Connecticut, besides combatting the above
oned diseases and insects. During certain dry years tip-burn of
toes, which is frequently mistaken for late blight, has resulted in
ous losses in this state. There are apparently two types of tip-burn
leaves. One, recognized by a browning of the leaf margin and
ard rolling of the leaf edge, is believed to be caused by bright sun-
and lack of soil moisture. The other is an injury caused by the
g punctures of the leafhopper, and is usually noticeable at the ends
larger veins of the leaf. Prevention of these tip-burns and the
tional protection against unfavorable conditions of climate afforded
rdeaux mixture, together with its possible stimulative effect upon
owth of the potato plant, combine to extend the growing period
‘consequently increase yields.

F1cURE 32, F1cure 33. Time and Frequency of Sprays

th 1, ;
S oty Peetlo Patate Eeathopper I order to prevent excessive damage by the flea beetle, it is well to

spraying potatoes soon after the plants appear above ground. In
€xperiments with late potatoes, planted May 15, good results have
N obtained by commencing to spray with Bordeaux mixture about the
t of J uly. Earlier plantings might require somewhat earlier spraying.
Making successive applications of Bordeaux every week or ten days,
otato foliage may be maintained in a healthy, active condition until
owing season is over and thus larger yields obtained. We have
that a smaller number of sprays per season are necessary when
ork is done thoroughly, and that 8-8-50 Bordeaux mixture lasts
¢ on the plants than 4-4-50 mixture. An experiment conducted in
showed that plants sprayed only four times with 8-8-50 Bordeaux

The potato leafhopper, Empoasca fabae, is a sucking insect, pale greet -
in color, with transparent wings, and is about three-sixteenths of an 11¢
long. The nymphs are wingless, pale green, and are smaller than the
adults. These insects suck the sap from the leaves and cause seflouz
injury to the foliage, known as hopper-burn. The injury usually occur®
on late potatoes during August and September and reduces the yield CO“_
siderably. Thorough applications of Bordeaux mixture Kkill the lea

hoppers.
The potato aphid, Macrosiphum solanifolii, occasionally does great harﬁ?
to the potato crop by sucking sap from the leaves and terminal shoots:
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Tubers from the plants sprayed with Bordeaux mixture were much
er than those from the unsprayed or dusted plots, as is shown by the
ing numbers of tubers necessary to make 100 pounds in weight:
eated, 342; copper-lime dust, 345; 4-4-50 Bordeaux, 250; 8-8-50
eaux, 240.

1933, one field of potatoes containing both Irish Cobbler and Green
ountain varieties, on land different from that used in the above ex-
riments, was sprayed with 6-6-50 Bordeaux mixture. Here the early
riety in unsprayed plots produced 128 bushels per acre while the
ed plants produced 252 bushels. With the late variety, the spray
tment increased the yield from 196 to 457 bushels per acre. In the
r case, the percentage increase of the 6-6-50 spray treatment will
found to be intermediate between the 4-4-50 and 8-8-50 results
corded in the above table for this year.

Tests were made in 1931 with a 12-12-50 Bordeaux mixture, but the
Id with this spray was only six bushels per acre more than that with
8-8-50 Bordeaux.

Windsor, an experiment carried out in 1933 with late potatoes on
previously planted with tobacco gave results similar to those ob-
d at Mount Carmel. The yields of potatoes from this plot, showing
ariations between the different spraying and dusting treatments, are
d in the following table. In this experiment the lead arsenate and
 oil spray, and the barium fluosilicate dust, both gave good control
e potato flea beetles. Therefore, the increases in yield of 40 and
‘bushels of first grade potatoes per acre respectively for these two

yielded 29 bushels of potatoes per acre more than others sprayed seve
times with the 4—4-50 mixture. Under normal conditions, from six to
ten applications of spray should be made-per season, depending upon tho
growth of the plants, weather conditions, and thoroughness of sprayinge

Pressure, Amount of Spray, Concentration and Coverage

Our experiments seem to show that the best coverage has been obtaineq
by the use of a double strength spray, applied at a fairly high pressyre
(350 to 400 pounds per square inch) and at a rate of 200 or more
gallons per acre. Smaller amounts are used in spraying younger plants
This treatment has been found to require the least number of applica-'
tions in order to maintain good coverage throughout the season.

Complete coverage of the plant with Bordeaux mixture is the import-
ant, desirable aim in potato spraying. It seems. that the means of securin
this coverage are less important than the complete coverage itself. Qur
experiments have shown an average difference in yield of 18 bushels per
acre between plots sprayed at a pressure of 400 pounds per square
inch and plots sprayed at 200 pounds when 4-4-50 Bordeaux mixture
was used. With 8-8-50 Bordeaux, this difference between low and high
spraying pressures has amounted to only 10 bushels per acre. However,
greater care and more time were necessary in securing good coverage with
the lower than with the higher pressure. Likewise, four spray-nozzles
to the row and larger amounts of spray material secured more thorough
coverage by reaching all of the foliage.

Results of Recent Experiments at this Station

The results of experiments conducted with late potatoes at Mount ;
‘ ld—Bushel
Carmel, over a three-year period from 1931 to 1933, have shown Bordeaux btk
mixture to produce profitable increases in yield each year. The 8-8-50 i ment Firsts Seconds e
Bordeaux (8 pounds of copper sulfate, 8 pounds of hydrated lime and Firsts
50 gallons of water) increased the yields more than the weaker 4-4-50 reated 176 23
mixture. d arsenate fish oil spray 216 13 40
<
Yield—Bushels Marketable Tubers per Acre ::z fll‘.lStt o zz‘; 12 :?
: silicate dus
Year bt Cﬁ;;{):r Bordeaux mixture  Bordeaux spray 376 12 200
(untreated) dust 4-4-50 8-8-50 90 Bordeaux spray 404 7 228
1931 23 279 318 343 '
1932 5 t :
o 113 235 219 227 ents probably show the approximate amount of damage caused
74 99 165 2 flea beetle. The much larger increases in yield obtained by the
Average 137 204 _ 234 298 Uux sprays show the greater amount of benefit resulting from the
Honal control of leafhoppers and diseases, and the general beneficial

i ; : . s of th i
We have been unable to secure consistent increases in the yield of 5 Bordeaux mixture.

potatoes by use of copper-lime dust. In 1932 this dust, applied twice af.
frequently as the spray applications, produced yields which were only Comf
parable with the poorest ones obtained from the regular applications ©
4-4-50 Bordeaux mixture. The data upon yields from the use of ™%
stronger and weaker spray mixtures and also from the use of copper-11<
dust are shown in the table above.

Preparation of Bordeaux Mixture

fdeaux mixture is prepare_d by mixing solutions of lime and copper
Freshly slaked stone lime is probably the best for this purpose.
. hydrated lime is entirely satisfactory, however, and is widely
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used because of its convenience. Hydrated lime for Bordeaux Mixtyy
must be fresh, very fine and of high quality. The ordinary Crystallip
copper sulfate, (bluestone or blue vitriol), is usually used in Preparine
Bordeaux mixture. Monohydrated copper sulfate, (copper snow), hag
been advocated. It dissolves more: quickly, but it is too expensive for
general use. Ordinary copper sulfate can be dissolved in cold Water |
in about two hours by placing the required amount in a burlap bag and
hanging it just in contact with the surface of the water in a wooden
tank or barrel. The combined action of the air and water acting simyl.
taneously on the copper sulfate crystals makes them pass into solutign
readily. .

In making Bordeaux mixture, the two dilute materials may be mixed
in the spray tank, or one of these materials may be diluted in the tank
and the other ingredient added in a concentrated solution, with the agi-
tator in operation. Strong agitation during the mixing process aids in
making a better Bordeaux mixture. Laboratory tests have shown that
addition of concentrated copper sulfate (1 pound in 1 gallon of water)
to diluted lime (1 pound in 6 to 12 gallons of water) produces a Bordeaux
mixture which stays in suspension longer than that produced by other
methods. However, this method is only slightly superior to that of adding
dilute lime (1 pound in 3 to 6 gallons of water) to dilute copper sulfate
(1 pound in 3 to 6 gallons of water).

The use of 4-4-50 Bordeaux mixture has been found to produce satis-
factory yields of potatoes. However, in our experiments, 6-6-50 and
8-8-50 Bordeaux have always increased the yields more than enough
to pay for the additional amounts of materials necessary to strengthen
the spray solution.

- @onnecticut Agricultuval Experiment Station

New Hauen

AW AND REGULATIONS CONCERNING THE
SPECTION AND SHIPMENT OF NURSERY
STOCK IN CONNECTICUT*

W. E. BRITTON, STATE ENTOMOLOGIST

103 July, 1934

present law governing the inspection and transportation of nursery
was enacted in 1925, and published as Chapter 265, Public Acts of

In the revision of the General Statutes of 1930, this law appears in
y different form in Sections 2135 to 2140, inclusive, as follows:

.2135._ Certificate of inspection of imported nursery stock. All nursery
pped into this state shall bear on each package a certificate that the contents
package have been inspected by a state or government officer and that such
Ot appear free from all dangerous insects and diseases. If nursery stock shall

1 brought into the state without such a certificate, the express, freight or
ansportation company or person shall, before delivering shipment to consignee,

state entomologist of the facts, giving name and address of consignee, origin
ment and approximate number of cars, boxes or packages and probable date of
to the consignee. The state entomologist may cause the inspection and, if
the treatment of the stock. No person, firm or corporation shall unpack
y ﬁeld-grown nursery or florists’ stock brought into this state from foreign
except in the presence of an inspector unless given permission to do so by
entomologist or one of his assistants. If such stock shall be found infested
dangerous pests, the state entomologist may order it treated. Any person
any of the provisions of this section shall be fined not more than fifty dollars.
Vision of section 6132 shall be construed to apply to any bale, box, package or

rision of Bulletin of Immediate Information No. 50, 1925.
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be desirable to control the movement of such plants. Florists’ ordinary plants,

load or to the contents thereof, which shall be transported into this state from Outside e 4 feld Bl net b fockded
woody and field-grown, shall not be included.

the state, provided the same shall be labeled in such a manner as to indicate the
from which it shall have been transported and shall be accompanied by the cert

prescribed by this section. Hicate g c. 2140. Penalty. Appeal. Any person who

shall interfere with the state

ions 2136, 2137 and 2138, or any person, firm or corporation who shall violate
f the provisions thereof, shall be fined not more than fifty dollars. Any person
eved by any order issued under the provisions of sections 2136, 2137 and 2138
peal to the superior court, or to any judge thereof if said court shall not be in
, and said court or such judge may grant such relief or issue such order or
oment in the premises as to equity may appertain.

Sec. 2136. Nursery stock; powers of State Entomologist. The state en
tomologist or his assistants shall, upon application, inspect at least once each year ali
nurseries at which woody field-grown hardy trees and plants shall be grown for sale
or shipment; may inspect any nursery stock when dug, before shipment or at desting.
tion; may inspect nurseries at any time for the purpose of controlling plant pests or
to ascertain whether such pests exist in nurseries; may prescribe forms for registra.
tion, certificates and permits and may make rules and regulations regarding time
and methods of inspection; may destroy or treat or order the destruction or treatment
of, and prohibit the movement of, plants infested with dangerous pests, may codperate
with agents of the United States department of agriculture in the inspection of nyp.
series and control of plant pests; may, at reasonable times, enter any public or private
grounds in performance of his duties under the provisions of this section and sectiong
2137 and 2138. In case orders shall be issued for the destruction or treatment of
infested plants, the owner, manager or agent of the nursery shall, within a reasonable
time from the date of such order, destroy such plants as shall be ordered destroyed
and make such treatment within the time specified in the order or be subject to the
penalty provided in section 2140.

Registration

persons who grow nursery stock for sale or shipment are required
egister with the State Entomologist each year before July 1. The
inspection of nurseries begins in July and nurseries in existence
receding year must bear the cost of inspection if they fail to register
e July 1.

All gers}:)ns who buy and sell but do not grow nursery stock are also
ed to register with the State Entomologist and receive a dealer’s
it. No inspection is required, but a dealer is supposed to handle only
¢ procured from regular nurseries holding certificates.

Sec. 2137. Nurserymen and dealers to register. All nurserymen shall register
with the state entomologist each year, on or before July first, and make application
for inspection, and furnish such data on such blanks as the state entomologist shall
prescribe and furnish. In case a nurseryman shall fail to make such application on
or before July first, he shall pay to the state entomologist the cost of such inspection,
All firms, stores and individuals who shall sell but shall not grow nursery stock shall
be classed as dealers, and shall, each year, on or before March first, register with
the state entomologist, giving the chief sources of their nursery stock and such data
as he may require, on such forms as he may prescribe and furnish, and the state
entomologist may issue a permit allowing such dealer to sell such nursery stock. |
Each nursery outside the state, before shipping nursery stock into the state, shall
file with the state entomologist a copy of a valid inspection certificate and the state
entomologist may issue a permit allowing such nursery to ship stock into the state.
The state entomologist shall keep a record of all money received as costs for in-
spection, and such money shall be deposited with the state treasurer. .

Inspection and Pest Control

1 July, after the nurseries have registered, the inspection force examines
rseries by groups to avoid unnecessary travel, beginning with those
quest early attention. In case pests are found, directions for eradi-
or controlling them are given by the inspector or sent from the
and the owner or manager is expected to carry them out promptly
notify this office when completed. Pests must be eradicated before
tificate can be issued.

Sec. 2138. Nursery certificate. Uninspected stock. The state entomologist
shall issue to regular nurseries certificates, valid until the first day of August follow=
ing the date of issue and covering the stock inspected and such other stock as sha
have been received under valid certificates of inspection and may issue temporary
permits covering certain portions thereof, and permits to dealers. All such certificates
and permits may be revoked for cause. Nursery stock which shall not have been:
inspected or stock from a nursery not holding a valid certificate of inspection sha
not be sold or transported, and transportation companies shall refuse to accept any.
shipment not’ bearing such certificate or some form of permit issued by the Sta."f
entomologist, and all nurserymen shall furnish a certificate, and all dealers a I)em.'“r;'
to accompany each package of stock sold or transported, but no provision of SCCt}Og
2136, 2137 or 2138 shall prevent or render liable any person or firm transpﬂft’t‘;d}.
stock from one field or property to another field or property belonging to or OPCfafor'
by such person or firm when such stock is not to be immediately sold or offered (ate
sale and when such transportation shall not violate any established federal or §
embargo or quarantine regulations.

Nursery Certificates

original certificate issued by the State Entomologist under Section
1S to be kept in the nurseryman’s possession, and is not to be
hed to any package of nursery stock. It applies to the whole nursery
has been inspected and to such purchased stock as has been received
other nurseries under the certificate of a state or government officer.
1y stock is received from outside the state unaccompanied by such a
. tcllxe State Entomologist should be notified at once so that it may
Dected,

exact transcript of the certificate including number and date may
nted on labels or tags for shipping and must be attached to each
sent out of the nursery. An additional statement, made by the
hat the stock has been fumigated will be required in some states.

Sec. 2139. Nursery and nursery stock defined. For the purposes of S€C1t1‘°j
2136, 2137 and 2138, any place at which hardy trees, shrubs and vines 'Shae ¢
propagated or grown out of doors for commercial purposes shall be consxdefceo
nursery, and such stock shall be regarded as nursery stock. Hardy herba’gio
perennial plants, including strawberry plants, may be subject to the same prov! f it
regarding inspection and pest control, if, in the opinion of the state entomologists
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“Nursery stock, including all field-grown florists’ stock, trees, shrubs, vines,
ttings, grafts, scions, buds, fruit pits and other seeds of fruit and ornamental trees
or shrubs, and other plants and plant products for propagation, except field, vegetable
nd 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
qursery 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.”

The law now requires that the inspection certificate be attached to eye
package shipped to points both within the State of Connecticut and outsjqa -
Please see that a copy always accompanies “each sale whether shipped p
freight, express, mail, automobile or whether carried away by the pyp
chaser. ‘

After the date of expiration, which is a part of each certificate, * the
document becomes invalid and should not be attached to any box, bale op
package. The nurseryman has no right to change the date or any othep
portion of the certificate.

The improper use or abuse of a certificate will not be tolerated, and the
certificate may be revoked for cause.
Duplicate copies of certificates for filing in other states will be furnisheq
on request of the nurseryman. ‘

~ Such materials may be mailed without certificate to any Agricultural
Experiment Station or to the United States Department of Agriculture.
Florists’ plants (not woody, field-grown) and vegetable or other annual
herbaceous plants do not require certificates but must be plainly marked
as to contents, origin and destination. Package certificates apply only
o the contents of the packages on which they are placed, and the contents

: : f which have been examined.
Dealer’s Permits

The original permit issued by the State Entomologist under Section
2137, should be kept in the dealer’s possession and is not to be attached
to any package or shipment of nursery stock, though copies may be made
for this purpose. These may be typewritten or printed and a copy must
go with each separate sale from stores, and with each shipment or package
of nursery stock transported. This copy must be an exact transcript, and
must include number, date of issue and of expiration. After the expiration
date, the permit becomes invalid and should not be used. The dealer has
no right to alter the date or any other portion of the permit. This permit
may be revoked for improper use or abuse, and for not complying with the
law. .

Quarantines

Both State and Federal quarantines prohibit the movement of nursery
stock and forest products from the area quarantined on account of the
sy moth to any point outside of that area, without inspection and special
tificate. State and Federal quarantines prohibit the shipment of willow
d poplar outside of the area quarantined on account of the satin moth
ind no inspection will be made or certificates issued.

- Shipments to points, outside the area covered by the Federal Japanese
tle quarantine must bear special certificates. On account of the European
rn borer, quarantines have been established by about 31 states, and
ertain susceptible plants grown in the infested area of the northeastern
d middle western states must be certified if they are to be shipped into
tates protected by state quarantines.

Federal inspectors will be stationed at convenient points to cover the
Juarantined area of the State. Applications for such inspections may be
1ade to the nearest Federal inspector or to the following:

Shipper’s Permits

The shipper’s permit is issued to nurserymen in other states who file
applications and duplicate signed copies of their state inspection certificates. -
The original permit should be kept, and a copy (typed or printed) together
with a copy of the inspection certificate of the state in which the nursery
is situated should accompany each shipment into Connecticut.
|
' J. Peter Johnson, Deputy in Charge of Federal Quarantines in
Package Certificates Connecticut,

ish to a : :
ish W. E. Britton, State Entomologist, In Charge of State Quarantine

and Inspection Service,

Occasionally individuals and firms not in the nursery business w ot
ship a few trees or shrubs but cannot do so without inspection pertlﬁcat u
If such materials can be inspected by our men on their usual trips withot®
extra travel and expense, this will be done on request, as an accommodatlé’a
Other inspections may be arranged by special appointment, or plants
be sent to the Station with address and postage for forwarding, and hefs

they will be examined and sent along. )
The U. S. Postal Laws and Regulations, Section 467, Paragraph 3
governs the mailing of plants and plant products, and reads as follows *

- Agricultural Experiment Station,
New Haven, Conn.
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QUARANTINE MEASURES RESTRICTING

SHIPMENTS OF CONNECTICUT PLANTS, 1934

W. E. BRITTON

[he shipment out of Connecticut of nursery stock, florist’s plants and
t products is now regulated by six different Federal quarantines, as

.."5'.- moth Federal quarantine No.45 (Conn. No. 18) Federal and State
J ! quarantines
moth % k7 = R LS L e ) coincide

ese beetle V7 o “ 48 (no State quarantine)
Vhite pine blister
i rust ““ “ g 63 “ g g
- g Federal
Jarberry-grain black quarantine
: stem rust £ 4 B L a i 3¢ covers entire
State

Narcissus bulb fly
and eelWOl'm “ “ “ 62 “ “ “

all except the satin moth and barberry-grain stem rust quarantines,
al certificates are required on shipments going outside the quarantined
These twoexceptions are absolute embargoes for certain kinds of

addition to the quarantines mentioned above, many State quarantines
ount of the European corn borer prevent the shipment of certain
s of plants from the infested states to points outside, unless certified.

ederal corn borer quarantine has been revoked but Federal and
mSDeCtOI' S are authoﬂzed tD ma.kﬁ ins:mﬁnnu it il il gL S R L
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Gipsy Moth j oplar and willow trees, or parts thereof capable of propagation, if grown

the quarantined area shall not be allowed to move out of that area.
mits may be issued for poplar and willow trees that are brought into
ie area after October 1, and shipped before April 30 of the following year.

There has been no recent change in the’ gipsy moth quarantine. T
restricted area includes all of Windham, New London, Hartford, Tollang
and Middlesex Counties; the towns of Colebrook, Winchester, Bark.
hamsted, Torrington, New Hartford, Harwinton, Thomaston and Plymouty,
in Litchfield County, and the towns of Waterbury, Wolcott, Meriden, _ E.
North Haven, North Branford, Branford, Guilford and Madison 1N New The common barberry and its horticultural varieties and certain other

Haven County. Woody field-grown nursery stock and forest products - £ Boyliass A Miioss i
; : 3 ohibited by Federal
from the quarantined area must be inspected and certified before they can he gl:;?r?e slgchleés&ofrorflr b‘g:fg asILipp eg ;)Iﬁz(;z égl:ogrd 0’1 Illein 5 sf, Indiana,

shipped outside the area. Quarantined areas in other states include ] a, Michigan, Minnesota, Montana, Nebraska, North Dakota Ohio,

%f Rhode Island, all of Massachusetts except Berkshire County, all of uth Dakota, Wisconsin and Wyoming. The movement of Japanese
ermont except the barrier zone of about two tiers of towns along the erry is not restricted

western border, all of New Hampshire except the northern third of Coos
County, and the southwestern third of Maine.

Barberry-grain Stem Rust

Narcissus Bulb Fly and Eelworm

federal Quarantine No. 62, as amended, provides that all varieties of
issus bulbs may be shipped into other states only after inspection in
field, after digging, and certification. Requests for inspection should
ade before May 1, so that a field inspection is possible when the plants
n bloom.
ply to W. E. Britton, State Entomologist, Agr. Expt. Station, tele-
hone 5-6192, New Haven, Conn.

Japanese Beetle

The area quarantined on account of the Japanese beetle now includes
all of New England except Maine and the northern half of New Hamp-
shire and Vermont; all of New Jersey, Delaware and the District of
Columbia ; the southeastern third of New York; all of Pennsylvania ex-
cept six counties in the extreme northwestern corner, and portions of
Maryland and Virginia.

=l

White Pine Blister Rust
Inspectors

An order that five-leaf pines may be grown in blister rust free areas,
onnecticut has legally established control areas around twelve nurseries
the following localities : Avon, Barkhamsted, Bristol, Cheshire, Crom-
I, Deep River, Ridgefield, Southport, Wallingford, Waterford, West
rtford and Woodmont. - -

Five-leaf pines and Ribes may be shipped into Connecticut from the
her New England States and New York only after obtaining control
permits (Federal Form 415). Five-leaf pines may be shipped out
¢ New York-New England area only when grown from seed in an
a declared officially to be free from Ribes.

ive-leaf pines may be shipped at any time of the year if accompanied
a control area permit (Form 415).

he European black currant is outlawed and no permits will be issued
that species.

ed, white and mountain currants and gooseberries may be moved inter-
€ (or shipped from place to place in Connecticut—a state regulation)

y be_tween September 20 and May 15, and in compliance with the follow-
g regulations :

The following inspectors are authorized to make inspections and issue
certificates on account of the gipsy moth, the Japanese beetle and the
European corn borer. In general, application for inspection should be
sent in advance to the nearest inspector.

W. J. Ahearn, Box 63, telephone 4388, Westerly, R. I.

M. J. Anderson, 38 Main St., telephone 1613, Middletown, Conn.

W. W. Eells, Box 363, Sta. A, telephone 4482, Manchester, Conn.

F. L. Fall, 313 Montauk Ave., telephone 2-2333, New London, Conn. 4 th

J. F. Keough, 54 Moulton Court, telephone 1395, Willimantic, Conn. :

W. H. Shinkwin, Box 260, telephone 46, Westfield, Mass.— (covers town
of Enfield, Conn.)

J. P. Johnson, Agr. Expt. Station, telephone 5-5078, New Haven, Conn.

Satin Moth

The quarantined area includes the whole of Hartford, Tolland, Windham, ]
New London and Middlesex Counties; all of New Haven County e_XCCP(i
Oxford, Middlebury and Southbury ; Stratford and Bridgeport in Falrﬁe!h
County ; and Torrington, New Hartford, Harwinton, Thomaston, Plymout
and Watertown in Litchfield County. Quarantined territory in other stateS
includes all of Rhode Island; the southern half of Maine; the southertt
two-thirds of New Hampshire; and one row of towns along the Connectl”
cut River through Windham, Windsor and Orange Counties in Vermoﬂt-‘

1. Plants must be dormant, or they must be dipped just before ship-
ping in lime-sulfur mixture (32° Baumé, one part in eight parts water—
dilute test 4, 5 Baumé).

2. Containers shall be plainly marked to show that they contain Ribes,
name and address of consignor and consignee, State certificate of inspec-
tion and control area permit (Form 415).
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For control area permits apply to State Horticulturist, Augusta, Me
Director, Division of Plant Pest Control, State House, Boston, Mass
State Nursery Inspector, Durham, N. H.; State Entomologist, Providencg
R. I.; Director, Bureau of Plant Industry, Albany, N. Y. 2

For control area permits in Connecticut give name and address of cone
signee, with number of plants and name of each variety, and apply tq
W. E. Britton, State Entomologist, Agricultural Experiment Station, New
Haven ; telephone 5-6192.

For inspections of Ribes and pines to determine blister rust conditiong, -
and for the establishment of Ribes free areas, apply to J. E. Riley, Jr, ir;
charge of Blister Rust Control, Agricultural Experiment Station, New
Haven ; telephone 5-6192.

@onnecticut Agricultural Experiment Station
New Haven

European Corn Borer

The Federal corn borer quarantine was repealed in 1932. Since then,
31 states have established quarantines prohibiting the usual host plants
from entering those states from the infested area. Most of these host
plants are rarely shipped by nurserymen. Hardy chrysanthemums and
hollyhocks are handled by nurserymen, and if accompanied by special cer-
tificates showing freedom from infestation, may be shipped into the follow-
ing states:

REGULATIONS CONCERNING
TRANSPORTATION OF NURSERY STOCK

_IN THE

UNITED STATES AND CANADA

Arizona Kansas Oregon ; &
érkansas Kentucky South Carolina Compiled by
alifornia Louisiana South Dakota .
Colorado Michigan Tennessee W. E. BRITTON, State Entomologxst
Florida Mississippi Texas
Georgia Missouri Utah
Idaho Nebraska Virginia
%llinois Nevada Washington
ndiana New Mexico Wisconsin ! " .
Towa Ohio Wyoming the present time nearly every state in the Union has laws or regu-
Oklahoma

to fill orders received from 18 or 20 or more different states.

ation.

he District of Columbia and of the Dominion of Canada.

s in regard to the inspection, certification and transportation of

stock. These all have one object in view, namely, the control
lant pests. But conditions are not uniform throughout the Unit.ed
, and each state has established such requirements as seem to give
¢ best protection, with the result that there are many different regu-

11 is situation assumes a serious aspect to the nurserymen who may

" to tabulate and bring together these varying regulations in con-
filent form for the use of Connecticut nurserymen, this bulletin has

A prepared. It should be understood that it presents only a brief
in each case, and if any points are not clear, the nurseryman should
' to the officer in charge of inspection in that state for more in-

‘addition to the various state laws and regulations, there are several
al quarantines regulating the shipment of nursery stock. A digest
se has been included in this bulletin, together with the regulations
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FEDERAL QUARANTINES

The following Federal quarantines concern the shipment of nursery
stock: 5

White pine blister rust. Quarantine No. 63 regulates the interstate
movement throughout the United States of five-leaf pines and Currang
and gooseberry plants. The infected states and district are designateq
as Connecticut, Idaho, Iowa, Maine, Maryland, Massachusetts, Michigan
Minnesota, Montana, New Hampshire, New Jersey, New York, Ohjq.
Oregon, Pennsylvania; Rhode Island, Vermont, Virginia, Washingt(,n:
West Virginia, Wisconsin and the District of Columbia.

mtainers. “Certified narcissus bulbs taken from crates or other original
pntainers for reshipment interstate in smaller lots shall have securely
ched to each container a tag or label signed by the shipper thereof

g as follows: ‘The undersigned certifies that the narcissus bulbs
ained herein were taken from a shipment of narcissus bulbs certified

- the Bureau of Plant Quarantine, under Notice of Quarantine No.
‘i

Black stem rust of grains. Quarantine No. 38, as revised effective
ust 1, 1931, prohibits the movement of any plants (or parts of plants
ble of propagation) of the genus Berberis (barberry) or of the genera
honia or Mahoberberis (Mahonias, hollygrapes, holly barberries, or
gon grapes) into any of the protected states, unless a permit shall
e been issued therefor by the United States Department of Agricul-
, except that no restrictions are placed on the shipment of Japanese
berry (Berberis thunbergit) or any of its horticultural varieties. The
otected states are: Colorado, Illinois, Indiana, Towa, Michigan, Minne-
, Montana, Nebraska, North Dakota, Ohio, South Dakota, Wisconsin
d Wyoming.

’ermits are issued to nurseries which grow only those species of
beris and Mahonia which are immune or resistant to black stem rust

Pine Shipments

These regulations require a Federal pine-shipping permit for the ship-
ment or transportation of five-leaf pines from any infected state or dis-
trict; except that in the case of shipments to or between the states
of - Connecticut, Maine, Massachusetts, New Hampshire, New York,
Rhode Island and Vermont, a control-area permit secured from the
proper officer of the state of destination may, until further notice, be
substituted for the Federal pine-shipping permit.

Pine-shipping permits are issued for pines grown from seed in a nur-
sery which is protected from blister-rust infection by a Ribes-free zone
around the premises.

Valid state nursery inspection certificates are also required as to all
interstate movement of five-leaf pines in the United States.

psy moth and brown-tail moth. Quarantine No. 45 regulates the
state shipment of all nursery stock, forest products, Christmas trees
Christmas greens and greenery, such as holly and laurel, stone and
ry products from the infested area in the New England States, and
the generally infested to the lightly infested areas within those
Nursery stock must be inspected and certified by Federal in-

Currant and Gooseberry Shipments

The interstate movement of European black-currant, Ribes nigrum, ;
plants is prohibited except to and between the states of Alabama, Arkansas, Retors.
Florida, Kansas, Louisiana, Mississippi, Missouri, Nebraska, North ;
Dakota, Oklahoma, South Dakota and Texas.

Currant and gooseberry plants shipped from any infected state of -
district must be either dormant and defoliated or else dipped in lime-*

sulfur solution (4.5°B.) immediately before shipment. The solution i
prepared by diluting 1 part of commercial concentrated lime-sulfur solu= - Jersey and .Rhode Island, the District of Columbia, and parts of
tion of 32 degrees B. with 8 parts of water. states of Maine, Maryland, New Hampshire, New York, Pennsyl-

A control-area permit must be secured from the state of destination = la, Vermont, Virginia and West Virginia.

for shipments of currant and gooseberry plants into those states whiC : § ! W :
have legally established areas in which the growing of' currar(lit }:imd ﬁc;ci)rsg tle?ltt?::)tr}rll- th%uiillrfirslgclie all(;.s .'153, 1&2 ! ézwls\zi,s Sgcrtolgél;ttss t}IiIee v:’ntlc_zlr;rtr?;e
2 iy o y ] 3 ¥
gzrrs}s’ flllirsléitsls 1}\)/}'10;}1]111) lzifld. NSV%ChI-IZtr?lt;ssh?rl;:e Cl\:IOeI\lz\l;leCYtlgglz’ IRﬁog:a Islan: » Rhode Islaqd, Vermont', _COHnecti‘cut and Washington to outside
assa b gan, ) ) S, of all species and varieties of willow and poplar trees or parts
and Vermont. . ; eof capable of propagation. Federal permits may, however, be issued
Narcissus bulbs. Quarantine No. 62 provides that all va‘riet1es ot 4 ‘theAmterstate movement of poplar and willow trees or parts thereof
narcissus bulbs may be shipped interstate only after inspection (an! . pn the regulated area on the following conditions: Trees must have
treatment if found infested) and certification in the state where grow 1 ginated outside of the regulated area; taken within that area they must
Each crate, box, or other container must bear a Federal shipping cer= - Kept entirely remov_ed .from‘ other poplar and willow trees, and so
tificate authorizing interstate movement and such certificate shall rem‘r’;‘ 4l ‘egated as to be easily identified, and so placed that in the judgment

and continue as a condition of any reshipment of such bulbs in origi ‘the inspector no infestation can be transmitted. Such permits are
- ed only for the period from October 1 to April 30.

Japanese beetle. Quarantine No. 48 (revised) regulates the inter-
ate movement of all nursery stock and other materials including soil
the regulated areas to or through outside points. The regulated
include the entire states” of Connecticut, Delaware, Massachusetts,
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Woodgate rust. Quarantine No. 65 prohibits the interstate Move,
ment from the regulated area in the state of New York of trees, brancheg
limbs, or twigs of Scotch pine, Canary Island pine, slash pine, Japanege
red pine, Corsican pine, stone pine, western yellow pine, Monterey Dine
loblolly pine, or Jersey pine, or of any variety thereof, or of any Species
or variety of hard pine hereafter found to be susceptible to the Wood-
gate rust. K

For further information regarding Federal quarantines and regulationg
address: Bureau of Plant Quarantine, U. S. Department of Agriculture
Washington, D. C. f

» shipper, and this number must be on every container, together with

rtificate of inspection issued at the time of packing. The original
must accompany the way-bill with copy on containers. It must

signed by an authorized official of the state or country where the

ck originated, contain the name and address of both consignor and

nsignee, and a declaration of kind and quantity of the stock. The follow-

» are designated as ports of importation :

3 Halifax, N. S. Toronto, Ont. (Parcel Post only)

Saint John, N. B. Windsor, Ont.

Montreal, P. Q. Winnipeg, Man.

Ottawa, Ont. Estevan, Sask.

District of Columbia Niagara Falls, Ont. Vancouver, B. C.

Each package of nursery stock (all woody plants including such green-
house-grown plants as palms and roses) entering the District of Columbia,
must bear a valid certificate of inspection, and must be marked with the
nature of the contents and with the name and address of both the con-
signor and consignee. Herbaceous perennial plants, bulbs and roots are
required to bé marked with the name and address of the consignor and
the consignee and with the nature of the contents, but certification in
advance is not required. There are no restrictions on the shipment into
the District of Columbia of annual plants, cut flowers, evergreen branches -
or trees without roots and other portions of plants without roots and
free from soil and not intended for propagation, except that compliance 1
with any special plant quarantines or other restrictive orders which may
be applicable to such plants is required.

Bureau of Plant Quarantine, Washington, D, C.

lations prohibit the importation of conifers from New England;
ve-leaf pines; chestnut (Castanea dentata) and chinquapin (Cas-
pumila), including hybrids and horticultural varieties; all currants
1 gooseberries, except commercial varieties of gooseberries and red
white currants to be cultivated for their edible fruits only; European
orn and all varieties of rust barberry (Berberis vulgaris) ; all va-
of Corylus into British Columbia from the states of Montana,
ming, Colorado, New Mexico, and all other states eastward ; all
1 nursery stock and peach fruit pits or seeds for propagating
poses into British Columbia from the states of Wisconsin, Illinois,
ssouri, Arkansas and Texas and all other states eastward ; tobacco seed
all states, elms from all states and living insects (except honey bees)
all states unless a special permit has been secured.

ations restrict importations as follows: Potatoes from California
“have a special fumigation certificate; potatoes from Pennsylvania,
Virginia and Maryland, special certificate of origin; nursery stock
conifers and forest products, etc. from New England, special cer-
€ covering freedom from brown-tail and gipsy moth. During the
d June to December certain cut flowers or plants from the corn borer
d states must have a special certificate covering freedom from Euro-
corn borer; shell corn throughout the year from corn borer infested
; @ special certificate covering freedom from corn borer; peach and
'ine trees or roots from all states, a special certificate declaring nur-
Y of origin, and district within one mile of the nursery, to be free from
1 bpea,c::h disease, and further that the trees themselves are free from
orer.

EONARD S. McLAINE, Secretary, Destructive Insect and Pest Act,
Asory Board, Department of Agriculture, Ottawa, Canada.

Postal Regulations Regarding Nursery Stock Shipped by Parcel Post

The United States Postal Laws and Regulations, Section 595, para-
graph 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 propagation, except field, vegetable an
flower seeds, bedding plants and other herbaceous plants, bulbs, and roots, may
admitted to the mails only when accompanied with a certificate from a State OF
Government inspector to the effect that the nursery or premises from which §UC_1"
nursery stock is shipped has been inspected within a year and found free from injuri-
ous insects and plant diseases, and the parcel containing such nursery stock is plamlx
marked to show the nature of the contents and the name and address of the sender-

DOMINION OF CANADA

Nursery stock and all plants for ornamental purposes, propagation OF
cropping, (seeds and seed potatoes excepted), from the United States, cat
enter Canada only after permits (and official labels, if to be sent by mat';
have been procured by the importer from the Secretary, Destructive Inse¢
and Pest Act Advisory Board, Ottawa, Canada. Applications must spect
the quantity, kind, value, origin and destination of stock, the name ar 1
address of consignor and consignee, and whether the stock is to be shipp€®
by mail or otherwise. The importer will furnish the permit number
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STATE REGULATIONS
Filing of Certificates in Other States

In order to ship nursery stock into the following states, it is neces
to file duplicate inspection certificates :

Sary d

State Quarantines on Account of European Corn Borer

- Since the repeal of the European corn borer quarantine in 1932, 31
s have established quarantine regulations for protection against this
Prohibited or restricted articles are: corn, broomcorn, sorghums,

rf

Alabama Maryland Ohio udan grass (debris, cobs and parts of plants except clean shelled corn

Arkansas ﬁgs}fachusetts }gklaholma g nd seeds), aster, chrysanthemum, gladiolus, dahlia (cut flowers or entire

%?;?sgtlcut M;;nlegszg:a ng?}fyc\;igi?na lants except bulbs or tubers without stems), beans in the pod, beets with

Georgia Mississippi South Dakota ps, thubarb, celery, oat and rye straw, cosmos, zinnia, hollyhock (cut

Idaho Missouri Tennessee ywers or entire plants). .

Ilinois Nebraska Texas is class of plants and plant material is rarely shipped by nurserymen

%gsvx:na II:II:VV: %\{/I(;:r!i{lco wliﬂsgégiin the exception of hardy chrysanthemums and hollyhocks. Special

Kentusiey Noeths Caralin Waaming cates showing freedom from infestation are necessary for these if

pbehiid North Dakota y are to be shipped into the following states :

Arizona Kansas Oregon
Filing of Bonds Arkansas Kentucky South Carolina
: . , California Louisiana South Dakota

Bonds are required in the following states: Colorado Michigan Tennessee

Arkansas $1,000.00 Montana $1,000.00 g‘md? Mississippi Texas

Georgia 1,000.00 Oklahoma 1,000.00 eorgia Missouri Utah

Tdaho 2,000.00 tdaho Nebraska Virginia

Illinois Nevada ) Washington
Tennessee requires a bond of $5,000 where trees are planted by outside %gg":“a g EYV Mexico Wiscoqsin
; io yoming
nurserymen under contract to prune and spray for a period of years. Ol lichoans
Payment of Fees g State Tags

The payment of fees is required for registration in certain states, as

State tags are required and will be furnished at the shippers’ expense,

foll :  the following states:
ollows Wk . g
Srare Regls;;:tmn Ag;:et s i Reglst;:tlon Aggl; s Alabama Mississippj T(.)‘xa.sl.
Alabama $10.00  $1.00 New Mexico  $5.00 Arkansas New Mexico Virginia
(Dealers)—$10.00 Ohio 200 $1.00 Florida North Carolina West Virginia
Arkansas 5.00 1.00 Oklahoma 5.00 Georgia South Carolina Wisconsin
Georgia 5.00 1.00 Oregon 15.00 1.00 Louisiana Wyoming
Idaho 15.00 1.00 South Dakota 10.00 1.00
}{néiri?lr;caky 51_)88 }588 E’i;ﬁs 1(5)88 ‘ Special Inspection and Certification of Raspberry Plants
Maing 200 : Vireinia 10.00 1.00 N an attempt to control mosaic and allied diseases of raspberry plants,
Michigan 5.00 1.00 Washington 5.00 1.00 In states require two summer inspections, one in June, and the other
1\1\};55;,&1;;; 22'88‘ s \(713‘2?1525)—%8.88 nth later, and after all mosaic plants discovered af the first inspection
Mt j 1.00 Wyoiitie 15.00 ﬁbeen removed. If the plants are then free from mosaic diseases, a
ccate to that effect may be granted. The following states require
Fosicaton S Special inspection and certification for shipping raspberry plants:
) Kansas Mi t
All deciduous nursery stock subject to the attack of San José scale must Michigan Néw%ﬁgri {;’f{s?;’,f‘sﬁn

be fumigated with hydrocyanic acid gas and labeled with a certificate 0‘:
affidavit stating that this has been done, before it will be allowed to entet

the states of Florida® and Tennessee.

1Covering all Montana agents. Agents for unlicensed nurseries must pay annual fee of
file bond of $1,000. Inspection fees, $10 per car lot, smaller lots in proportion.
series, 10 per cent of invoice price, with minimum of 50 cents per package.
*Fumigate all host plants of San José scale with hydrocyanic acid gas, at the standard dos:
thoroughly scrub in a solution of fish oil soap at a dilution of one pound of soap to three
of water immediately before shipment into Florida.

certificate of fumigation.

$25 and
Unlicensed 8%
ages ‘
gall ;
Such stock entering Michigan must P&

North Dakota

Requirements of Various States

bama. Nurserymen in other states wishing to ship stock into
ama must obtain an Alabama license by filing a signed copy of in-
tion certificate, with fee of $10. FEach package of nursery stock

s requires tags showing an exact copy of the Texas permit but the shi
d from the original certificate. pe but the shipper must have them i
i g = o - a ~;'A’j
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entering the state must bear an Alabama tag, which is furnished at cost
Dealers must register, file list of all nurseries from which they purchasé
stock, pay fee of $10 and obtain a dealer’s certificate. An agent’s cerg_
ficate (cost $1.00) must be obtained through the principal for each agepg
selling nursery stock in Alabama. Nursery stock infested with San Joge
scale, new peach scale, woolly aphis, brown-tail moth, gipsy moth, crowy
gall, black knot, citrus canker, peach yellows, pear blight, apple blotch,
root nematode, peach borer, grape phylloxera or nut grass, must not he
sold in Alabama.

B. P. Livingston, Chief, Division of Plant Industry, Montgomery, Al

Arizona. All nursery stock and plant products entering Arizona
through the United States mails or transported in any manner shall be
prominently labeled, showing (a) name and address of consignor; (b)
name and address of consignee; (c) certificate of inspection; (d) locality
where grown, and (e) contents of shipment. Common carriers shall not
deliver to consignee any shipment of nursery stock or plant products until
inspected by the State Entomologist or his agent and a certificate of re-
lease issued in each case to the common carrier and to the consignee.
Postmasters 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: Peach, nectarine or apricot trees

or cuttings, grafts, scions, buds or pits, or trees budded or grafted upon -

peach stock from Massachusetts, Rhode Island, ann'ec.ticut, N ew Yprk,
New Jersey, Pennsylvania, Delaware, Maryland, Virginia, Qh1o, Indiana,
Michigan, Illinois, West Virginia, Tennessee, North Carolina, Arkansas,
Nevada, Florida, Mississippi, Kentucky, and Ontario, Ca.nada.3 and any
other section in which peach yellows or rosette are known to exist; peach,
nectarine, almond, apricot, plum, cherry, chokecherry, quince, pear, and
apple trees or plants or parts thereof including the fresh fruits,
barrels, boxes, baskets or other containers that have been used to hol
the same from the states of Alabama, Arkansas, Connectigut, Delaware,
Florida, Georgia, Indiana, Louisiana, Maryland, Mississippi, North Ca}ro—
lina, New Jersey, New York, Ohio, Pennsylvania, South Carolina, Ten-

nessee, Texas, Virginia, West Virginia, and the District of Colutrlllll)lll?: :
wa ‘

on account of the Oriental fruit moth; pecan, hickory'and Japanese 1

trees, cuttings, grafts, scions and buds from all outs@e sources, wit

exception of California, on account of the pecan nut nsect pests.
D. C. GrorGe, State Entomologist, Box 2006, Phoenix, Ariz.

h the

: : S o
Arkansas. In order to ship nursery stock into Arkansas, it is neCeS=
&

1it

sary (1) to file a nursery inspection certificate and pay a fee of $1r‘n
and (2) every shipment into the state must bear a copy of the pe
purchased of the chief inspector. ( Price two cents each.) : liciting

Out-of-state nurserymen having agents or representatives so lcll) 1
orders, or doing other nursery business in Arkansas, must (1) file a: bo
of $1,000, (2) pay $5.00 for a license to do business in the state,
(3) pay $1.00 for a license for each agent in the state.

and all

and‘

State Regulations 91
Quarantines prohibit entrance of chestnut trees from Iowa, Nebraska,
ind all states east of the Mississippi River.

P. H. MiLLar, Chief Inspector, Little Rock, Ark.

California. All shipments of nursery stock, plants, seeds, and similar
paterial into the state of California must be marked in a conspicuous
ner and place with the name and address of the shipper, the name and
dress of the consignee, and a statement of the contents of each package;
the name of the country, state, or territory where the contents were
n.
" Of several state quarantines, the following are of interest to shippers
y California :
‘Quarantine Order No. 1 (new series) prohibits the entry into California
f citrus fruits, all varieties and species of citrus plants and parts thereof,
ding buds and scions.
Quarantine Order No. 2 (new series) prohibits the entry into California
all chestnut and chinquapin trees, plants, grafts, cuttings, or scions
reof from all states and districts east of and including the states of
ontana, Wyoming, Colorado, and New Mexico, on account of chestnut
ark disease.
Quarantine Proclamation No. 3 (new series) prohibits the entry into
ornia of all varieties and species, including the flowering forms of
ach, nectarine, almond, apricot, plum, cherry, chokecherry, quince, pear,
d apple trees and plants, and fresh fruits thereof, from the states of
York, Connecticut, New Jersey, Ohio, Pennsylvania, Maryland,
laware, Kentucky, West Virginia, Virginia, Tennessee, North Carolina,
h Carolina, Florida, Georgia, Alabama, Mississippi, Louisiana,
ansas, Texas, Indiana, Illinois, Missouri, Kansas and the District of
lumbia ; also states of Massachusetts, Michigan, Rhode Island, and
vince of Ontario, Canada, on account of the Oriental fruit moth.
uarantine Order No. 4 (new series) prohibits the entry into California
all trees, plants, grafts, cuttings, or scions of all species and varieties
,thfa cultivated filbert or hazelnut and American wild hazel (Corylus
icana) from all states and districts east of and including the states
Moné?nzﬁ, Wyoming, Colorado, and New Mexico, on account of Eastern
ert blight. ;
“Quarantine Proclamation No. 11 (new series) prohibits the entry into
'lfornia} of peach, nectarine, almond, plum or apricot trees or cuttings,
S, scions, buds, or pits of such trees; or any trees budded or grafted
On peach stock or roots that have been in a district where the disease
HOwn as contagious peach rosette is known to exist. The states known
 be infected are as follows: Massachusetts, Connecticut, Rhode Island,
Yo_rk,. New Jersey, Delaware, Maryland, Pennsylvania, West Vir-
» Virginia, North Carolina, Tennessee, Kentucky, Mississippi, Ohio,
higan, Illinois, Indiana, Arkansas, Florida, South Carolina, Georgia,
bama, Oklahoma, District of Columbia, and the Province of Ontario
| Canada.

udwood or scions of the above material admissible into California from the area under quar-
e only for the period between Noyember 1 and March 1 inclusive, and the importer must first
a permit from the California Director of Agriculture.



Connecticut Experiment Station Circulay Zog

02

Quarantine Order No. 12 (new series) prohibits the entry into Cali. !

fornia of all varieties and species of hickory, pecan, and walnut treeg
(Hicoria sp. and Juglans sp.) and parts, thereof, including grafts, Cuttingg
or scions from all states east of and including the states of Montapy
Wyoming, Colorado, and New Mexico, on account of the pecan leaf cga.
bearer and the pecan nut case-bearer.!

Quarantine Order No. 14 (new series) prohibits the entry into Cgjj..
fornia of all hop sets, hop roots, and hop cuttings from all states ang
districts in the United States.

Quarantine Order No. 15 (new series—revised) prohibits the ent

into California of susceptible plants from the region infested by the Eurg. :

pean corn borer unless accompanied by a certificate signed by an inspector

of the Bureau of Plant Quarantine of the U. S. Department of Agri-

culture.

Quarantine Circular No. 6 (new series) provides that grapevines or

cuttings will be admitted if free from Phylloxera, subject to hot water

treatment upon arrival. . -
A. C. FLeury, Chief, Bureau of Plant Quarantine, Sacramento, Calif.

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, re-
leases them to the consignee.

Quarantines prohibit the entrance of the common barberry.

GeorGe M. List, State Entomologist, Fort Collins, Colo.

Connecticut. Nurseries are inspected annually and nurserymen 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 shipping stock into the state. All stock enter&
ing the state must be accompanied by both certificate and permit, an
all stock transported within the state must be accompanied by either a
certificate or by a permit, and transportation companies are subject _ttO
prosecution for accepting shipments without valid certificates or permi S.
Nursery stock imported from foreign countries'must l?e held unopen€
until inspector arrives. Inspectors have authority to inspect any stoc
at destination.

A ‘ ¢
Quarantines regulate the shipment of all nursery stock and fores

products, on account of the gipsy moth and satin moth.
W. E. Britron, State Entomologist, New Haven, Conn.

; st
Delaware. Each shipment of nursery stock entering the state ml;ll
be accompanied by a copy of the nursery inspection certificate, an

Dovet, DCI;

stock must conform to the Federal rules and regula’gions.
Rarru C. WiLsoN, Secretary, State Board of Agriculture,

 Gainesville, Florida, a copy of his certificate of inspection, pet_‘sonally sigt !

- 4 3 - qlture
1Budwood and scions admitted from quarantined area on permit of the Director of Agricu :

¥ 1
Florida. Each nurseryman shall (1) file with the Nursery InSpeCt

State Regulations 93
the proper official of his state, and make application for permit tags
1 a form supplied by the Nursery Inspector; (2) secure Florida permit
s (price list furnished) ; (3) attach one, and only one, Florida permit
g to each package, box or bundle of woody perennials, including palms,!
iipped into Florida. In club orders, one permit tag should be attached
p each individual order, and one permit tag attached to the package con-
ining the individual orders; (4) each permit tag is serially numbered.
invoice showing the name and address of consignor, name and address
consignee, kind and amount of nursery stock in the shipment, and number
f the permit tag attached to the shipment, should be mailed the Nursery
pector, Gainesville, on the day the shipment is made. An invoice is
red for each individual order in a club order and also for the package
taining the individual orders; (5) return all spoiled or mutilated permit
to the Nursery Inspector for cancellation; (6) return all unused
it tags when the same become void; (7) fumigate all host plants
San José scale with hydrocyanic acid gas, at the standard dosage, or
oughly scrub in a solution of fish oil soap at a dilution of one pound
oap to three gallons of water, immediately before shipment into Florida.
Plants showing root knot, hairy root, crown gall, or any especially
rious insect or disease will not be permitted entry into the state of
ida. (9) All citrus trees and parts thereof are prohibited entry into
state of Florida from all other states and countries.

NuUrsery INSPECTOR, State Plant Board, Gainesville, Fla.

v
4

georgia. Fach nurseryman, dealer, agent, salesman or solicitor selling
offering nursery stock for sale must (1) Secure license. Fee for nur-
en and dealers, $5.00; agents, $1.00. Agent’s license furnished only
request of nursery represented. (2) File affidavit agreeing to observe
gulations, to cull out visibly affected stock, and to fumigate with hydro-
anic acid gas. (3) Furnish bond of $1,000 and maintain for three years
‘guarantee that all stock sold will be true to all selling claims, name,
riety, etc. Surety bond required except from incorporated firms. (4)
fchase Georgia certificate tags and attach one, together with tag of
¢ of origin, to each package, crate, or bundle shipped. Tags furnished
in multiples of 100; first 100, $2.00. (5) Return tag invoice stubs
ing name and address of consignee and quantity and kind of plants,
t later than end of week during which shipment was made.
svursery stock includes all woody perennials, both open and house grown,
strawberries. Does not include herbaceous plants, roots thereof, and
- Soft-bodied plant certificates for this latter class of stock, ob-
able at 35 cents a hundred when order is accompanied by duplicate
ficate, will expedite movement, since all stock not accompanied by
Tgla certificate is held for terminal inspection.
tock from areas infested with Japanese camphor scale prohibited.
tock from areas under Federal Quarantine admitted only in strict
rdance with Federal regulations.
S. Yeomans, State Entomologist, Atlanta, Ga.

0ft bodied herbaceous plants are not classed as nursery stock.
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Idaho. No person, firm or corporation shall import or sell nurser
stock by agents within the state without first applying to the Departmept
of Agriculture, filing a bond of $2,000-and obtaining an annual licenge
by paying a fee of $15.00. All shipments into the state must show Name
of shipper, locality where grown, variety of nursery stock and an officig]
certificate of fumigation from the state where the stock was grown. [p,.
ported trees are fumigated before distribution, and all nursery stock shipped
into the state must be inspected upon arrival at the expense of the con-
Each nursery firm doing business in the state must annuall

signee. L :
pay an additional $1.00 for each agent. Duplicate certificates should he
filed. ]

State quarantines exclude the entrance of all five-leaf pine, currant,
gooseberry, peach, nectarine, prune, almond or other.trees‘ wc_)rked on
peach stock and all pits, cuttings, buds or scions grown in a district where
peach yellows or other detrimental diseases exist.

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-leaf
pines are excluded.

W. H. Wicks, Director, Bureau of Plant Industry, Boise, Idaho.

Illinois. Outside nurserymen and dealers in nursery stock wishing
to ship nursery stock into Illinois or to solicit business through agents

Illinois, are required to send to the office of the Chief Plant Inspector -

a duplicate copy of their certificate of inspection personally signed by
their State Inspector. Those employing agents are required to apply to
the Chief Plant Inspector for a permit to employ agents in Illinois and
for a permit for each agent so employed before he engages in the business

of soliciting orders for nursery stock. All agent’s permits must be re- =

newed annually after July 1. All outside nurseries are required to file a
complete list of all agents in this state after that date.
All nursery stock entering the state must bear a valid State or Federal
_certificate of inspection, the names and addresses of the consignor and
the consignee, and a statement of the nature of the stock. )
Transportation companies receiving stock without certificate of inspec
tion must report the fact to the Department of Agriculture and must either
return the stock to the consignor, hold it for instructions, or send it to
the Department of Agriculture for inspection. Any person receiving mll;:
sery stock without certificate in this state is required to notify the Depatl

ment of Agriculture and not to use the stock nor let it pass from his =

possession until it has been inspected or released by the Department 0
Agriculture and expenses incurred paid. Rty < ! d

A state quarantine prohibits shipment into Illinois of all species & .
varieties of the genus Castanea from the New England States, Alabama
Delaware, Georgia, Indiana, Towa, Kentucky, Maryland, Nevy ]efSeYi
New York, North Carolina, Ohio, Pennsylvania, South Carolina, Ten
nessee, Virginia and West Virginia.
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- Stock shipped into Illinois in violation of a State or a Federal quar-
antine is destroyed or returned to the consignor er otherwise disposed of
at the discretion of the Department.

P. A. GLENN, Chief Plant Inspector, Division of Plant Industry, Urbana,

Indiana. Nursery stock entering or shipped within the state must
year an official inspection certificate and give the names of both the con-
jgnor and the consignee. All out-of-state nurseries must file with the
te Entomologist a copy of their valid inspection certificate before ship-
ng stock into the state. Nurseries having agents in Indiana must pay
ee of $1.00 to obtain a license before shipping. Each dealer and agent
ing or soliciting sales of nursery stock in Indiana must pay $1.00 and
ain a license from the State Entomologist.

Frank N. Warrace, State Entomologist, Department of Conservation,
[ndianapolis, Indiana.

Towa. Copy of inspection certificate must be filed with and approved
the State Entomologist, and must accompany each shipment of nur-
y stock into the state.

- Quarantine against the European corn borer prohibits all the usual host
lants entering the state from the infested areas, unless accompanied by
L certificate of inspection showing freedom from the pest.

- Carr J. Drake, State Entomologist, Ames, Towa.

- Kansas. Nurseries are inspected annually and all certificates expire
January 1 following date of issue. Nursery stock from other states
st be accompanied by a recognized certificate of inspection, and may
inspected in transit or at destination. If found infested, stock may
returned to consignor at his expense, treated or otherwise disposed of,
the inspector may direct.

Nurserymen both within or outside the state who sell nursery stock
retail through agents in Kansas shall file a list of such agents with
ddresses; said agents shall carry with them at all times credentials of
ppointment from the nurseries which they represent and copies of in-
ection certificates issued to said nurseries.

(All raspberry plants entering the state must be certified as being free
m all diseases of the virus type, except so-called “mild mosaic” of
k and purple raspberries, after two inspections the preceding growing
son, with an interval of 30 days between inspections. Duplicate cer-
ificates of other states must be filed.

‘Crarces A. Scorr, Secretary, Entomological Commission, Topeka,
nsas.

VK.entucky. " Kentucky nurseries are inspected annually and certificates
e issued when stock is found free of dangerous pests. All nurserymen,
ident or non-resident, must file credentials at this office annually, and
n good standing receive a permit on payment of a fee of $5.00.

Agents and dealers must file credentials annually, including names of
nurseries, nurserymen, or persons represented,” and on payment of a
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fee of $5.00 are issued a permit. Agents while soliciting orders must
carry their permits to show prospective buyers, county officials, or agents
of the State Entomologist, on demand. Quarantines are provided for.

W. A. Pricg, State Entomologist, Lexington, Ky.

Louisiana. Before shipping nursery stock into Louisiana, application
must be made to the Entomologist for permit, by filing copy of valiq
certificate and order for certificate tags, accompanied by money to pay
for them (price on application). The Louisiana tag and the inspectiog
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. Anpersox, State Entomologist, Department of Agriculture,

Baton Rouge, La.

Maine. All individuals or firms selling or soliciting sales of nursery
stock that they have not grown shall annually obtain a license from the
State Horticulturist by paying a fee of $5.00. All stock entering the
state shall bear on each box or package a valid inspection certificate ; such
stock may be inspected at destination and if found infested with dangerous
pests may be destroyed or returned to the consignor.

StaNLEY L. PAINTER, State Horticulturist, Augusta, Me.

Maryland. Nurseries are inspected twice each year.
coming from blocks that show evidence of San José scale must be hand-
inspected to eliminate visibly infested stock. Shipments entering the
state must bear certificates of inspection, besides names of consignor and
consignee. A duplicate certificate should be filed with the State Ento-
mologist.

Maryland has quarantines designed to protect the state against the
Japanese beetle, gipsy moth, white pine blister rust and potato wart.
These regulations are similar to the Federal quarantines and are admin-
istered in cooperation with the Federal authorities.

Ernest N. Cory, State Entomologist, College Park, Md.

Massachusetts. All growers and agents who sell nursery stock fO,r
delivery within the state must have a grower’s certificate or an agents
license, and a copy of such certificate or license must accompany eac

car, box or package of stock shipped or delivered. Agents must apply

to Director, Division of Plant Pest Control, Boston, Mass., and file list

! ’
of nursery firms from which they purchase stock before receiving agents

license. Authority is granted to inspect at destination all stock entering
the state, and if found infested it may be destroyed, treated, or returnc
to the consignor at his expense.

Quarantines prohibit Ribes from entering the state except under pel'tmt' |

R. H. AvLLen, Director, Division of Plant Pest Control, 136 Staté
House, Boston, Mass.

Michigan. All nurseries are inspected annually.

Nursery stock

Each out-of-stat€
nurseryman who sells in Michigan through personal representatives must
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ile a certified copy of his original certificate, and pay a fee of $5.00 to
obtain a license permitting him to ship stock into the state, and each
epresentative must have an agent’s permit, for which there is a fee of
00. Each shipment must bear an exact copy of the inspection certifi-
te issued in the state from which the stock was shipped, names and
dresses of both consignor and consignee, and a statement showing the
eral nature of the contents. Out-of-state nurserymen wishing to sell
sery stock in Michigan through catalogue must file copies of their
riginal certificates of inspection. ;

. The law and quarantine regulations prohibit the entrance of all bar-
ries subject to the attack of black stem rust of grains; all chestnut
s; all trees and plants from areas infested by the Japanese beetle and
ropean corn borer, except in compliance with Federal regulations; all
berries unless bearing certificates that the plants have been properly
ected for virus diseases, as under Rules and Regulations No. 273.
_urrants and gooseberries shipped into Michigan must be accompanied
y a control area permit issued by the Commissioner of Agriculture.

' E. C. MaxDENBERG, In Charge of Orchard and Nursery Inspection,
artment of Agriculture, Lansing, Mich.

- Minnesota. All shipments must be accompanied by a valid certificate
nspection on the outside of each package. A copy of this certificate
t be filed with the State Inspector before nursery stock is shipped
the state. No filing fee is required. A license is not required for
nts or salesmen. : :
innesota Quarantine No. 5 prohibits the entry of alfalfa hay and
er hay of all kinds and cereal straw if grown or stored in the state
Utah and certain portions of the states of Idaho, Colorado, Nevada,
-alifornia, Oregon, and Wyoming, on account of the alfalfa weevil.
Minnesota Quarantine No. 6 requires that all raspberry plants shipped
to Minnesota must be accompanied by a valid certificate showing that
plants have been inspected and found apparently free from mosaic
1d other virus diseases. A special affidavit signed by the shipper may
ccepted in lieu of such certificate on each package.
The term “nursery stock” includes all wild and cultivated trees, shrubs,
€rennial vines, small fruit plants, perennial roots, rhizomes, herbaceous
ennials, cuttings, buds, grafts and scions for or capable of propaga-
. A certificate of inspection is not required for greenhouse or house-
wn plants, bedding plants, herbaceous annuals, vegetable plants, bulbs,
tms and tubers.

Al'l nursery stock for shipment into Minnesota must comply with the
uirements of quarantines promulgated by the Federal Bureau of Plant
cuarantine,

A. G. RuscLes, State Entomologist, University Farm, St. Paul, Minn.

Mississippi. FEach package of nursery stock shipped into Mississippi
ust have attached to it a Mississippi permit. Also, there must be a
ent on each shipment showing the name and address of the con-
or. The permits may be obtained at actual cost from the State Plant
ard, at State College, Mississippi, after a satisfactory certificate of

Ao ek o R lu"’
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inspection issued by the duly authorized state official has been filed. dil!
manager of the nursery must sign and file with the Plant Boarq 3
agreement with reference to complying with the Mississippi law in Shian
ping nursery stock. B

All plants capable of defoliation must ‘be defoliated. Plants infecteq
with root knot (caused by nematodes), crown gall, or showing any insect
pest or disease or marking thereof, must not be shipped into Mississippi

The term “nursery stock” covers palms and woody perennials, includ-
ing budwood and scions.’ '

Sweet potatoes and sweet potato plants are not considered as nursery
stock, but a special potato permit is required. Shipments from areas
known to be infested with the sweet potato weevil are prohibited.

In order to prevent the introduction into the state of Mississippi of
the European corn borer, the movement into Mississippi of the usual
host plants from the infested area is prohibited unless the plants are in-
spected by a duly authorized state or Federal inspector and certified to
be free from the European corn borer.

Each agent representing a nursery is required to register with and
obtain an agent’s certificate from the Plant Board before selling, deliver-
ing, or taking orders for nursery stock in Mississippi. Stock shipped to
nursery agents for delivery in Mississippi must be packed in individual
packages, and each of these accompanied by a Mississippi permit.

Each permit has an invoice stub attached. On using a Mississippi
permit, the nurseryman must mail to the Plant Board, State College,
Mississippi, the invoice stub from that permit showing the name and
address of the consignee and an itemized list of plants in the shipment.
Mutilated, spoiled, and unused permits must be returned to the Plant
Board. All permits remaining on hand at the close of the season must
be returned by September 1.

A circular explaining the requirements in more detail will be sent on
request.

R. P. CoLmER, Acting Chief Inspector, State College, Miss.

Missouri. Outside nurseries must file necessary papers including cer-
tificate and apply for a permit certificate which will be issued on payment
of a $5.00 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 permitted to deliver nursery stock unless so labeled-

J. CarL Dawson, Plant Officer, Jefferson City, Mo.

Montana. All nursery stock entering the state must be unpacked and
inspected at one of the following designated quarantine stations: Billings;
Butte, Miles City, Missoula, Glendive, Great Falls, Hamilton, and Kalis-
pell. All shipments entering the state are subject to inspection with fees
as follows: Licensed nurseries, car lots, $10, smaller lots proportionat€

with minimum fee of 25 cents per package; unlicensed nurseries, 10 per
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Notice of shipment including list of stock and names of transportation
‘company, consignor and consignee must be sent to the Chief, Division of
Horticulture, Missoula, Mont., five days before shipment.

~ Nurserymen are required to pay an annual fee of $25 and file a bond

1 Montana agents. Agents for unlicensed nurseries must pay an annual
fee of $25 and file bonds of $1,000.

~ Quarantines prohibit the entrance of the common barberry, black cur-
rant, five-leaf pine, currant and gooseberry plants, and black locust.
- George L. Knigar, Chief, Division of Horticulturez Missoula, Mont.

. Nebraska. Non-resident nurserymen, dealers, or other persons wish-
ing to ship nursery stock into Nebraska must file a duplicate certified
copy of their original certificate with the State Department of Agriculture.
If this certificate 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. Each 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
own; 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 nur-
ryman or dealer located either within or without the state of Nebraska
hall be required 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 Department of Agriculture may direct.
- D. F. Ferron, Director; L. M. Gates, Entomologist, State Department
of Agriculture and Inspection, Lincoln, Neb.

Nevada. All nursery stock entering the state must bear on each car,
bale, or package a copy of a valid official inspection certificate, and names
consignor and consignee. Transportation companies shall not deliver
nursery stock lacking such certificate. A
- Quarantine prohibits entry of any fruit trees, and fresh fruits and
heitl'l boxes or containers, from any states infested by the Oriental fruit
moth.

GeorGe G. Scuwers, Director, Division of Plant Industry, 7 Cladianos
Building, Reno, Nev.

- New Hampshire. All nursery stock entering this state must bear on
each container a copy of a valid inspection certificate.
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Quarantines prohibit the entrance of currants or ies i
part of the state, except an area in the northernmgsotospe;)ringgstlﬁto y:
begm_mng with the towns of Stratford, Odell, Millsfield and Errol; ¢ ot
permit for‘lr.nportation of any five-leaf pines, and special certificat
state of origin, in accordance with Fedetal regulations ; prohibit e
plants susceptible to attack by the gipsy moth, the brown-tail mo
the satin moth from infested regions into uninfested territory
proper certificate. .

W. C. O’Kang, Deputy Commissioner of Agriculture, Durham, N. H

th, ang
except with

_New Jer‘scy. Shipments into the state must be accompanied by a
tificate of inspection of current date, or copy thereof, attached to ecer};
car or parcel, together with a statement from the shipper that the st(?zk
therein is a part of the stock inspected, and stating whether such stock
has been fumigated with hydrocyanic gas. It shall be the duty of C11
carriers to refuse for transportation within the state all stock not acco;-
panied by a certificate, of inspection. All stock coming into the state ma
be detained for examination, wherever found, by the Chief of the Bureal};
of Plant Industry, and if found to be infested with any insects or plant
diseases, injurious or liable to become so, will be destroyed.

It shall be the duty of every nurseryman, or other person who imports
plant material of any kind from without the state, and every transporta-
tion company or other carrier for hire that brings plant material from
W{th(')ut the state for delivery to any person, persons, firm, or corporation
within the state, to notify the Chief of the Bureau of Plant Industry of
such shipment prior to, or within 24 hours after, its arrival. Such notice
shall state the kind, the quantity of plant material, the name and address
of the shipper, the date of shipment, and if from a foreign country, the
name of the country or district in which the shipment originated,’ the
port of entry, and the approximate date of arrival at said port. If the
Bureau Chief has any reason to suspect the presence of a dangerous pest,
he may order the examination of every package of such material, in transit
or at the point of delivery, and shall not authorize its acceptance or de-
livery until he is satisfied that no dangerous pest is present.

HAR};Y B. Weiss, Chief, Bureau of Plant Industry, State Department
of Agriculture, Trenton, N. J.

NeW Mexico. Nurserymen in other states desiring to ship nursery
stock into New Mexico must each file a copy of their certificate of in-
spection signed with pen by the proper official, with a filing fee of $5.00,
and secure a permit-certificate bearing the facsimile signature of the
Deputy Inspector, which must accompany each shipment of nursery stock
into the state. Tags may be purchased at the following prices :

....................

The following quarantines affect the shipment of nursery stock: Quar-
antine No. 7, white pines and Ribes; Quarantine No. 8, nursery stock,
farm products, and forage crops; Quarantine No. 9, plants susceptible to
infestation by the European corn borer.

Circulay Ios
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R. F. Crawrorp, Plant Quarantine and Regulatory Office, State Col-
- 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 bring-
ing nursery stock into the state from other states, must send notice to
the Department of Agriculture and Markets. Blanks will be furnished
or such notices. An exact copy of the certificate must be attached to
h package sent by mail. Stock received from abroad or from other
es unaccompanied by a valid certificate of inspection must not be un-
yacked or distributed until after inspection or release by the Department
f Agriculture and Markets.

Quarantines prohibit the entrance of five-leaf pine trees into the state
xcept when such shipments comply with Federal Quarantine 63; also
Christmas trees and woody greens from New England except from
se areas lightly or not infested by gipsy moth (Federal certificates
nust accompany shipments from the lightly infested area); of raspberry
lants unless apparently free from mosaic diseases and so certified after
inspections and the removal of all diseased plants, as is practiced
. 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
application.

B. D. Vax BureN, Director, Bureau of Plant Industry, Department
f Agriculture and Markets, Albany, N. Y.

- North Carolina. Nursery stock may enter the state only when ship-
ments bear North Carolina official permit tags, which will be supplied at
cost on request, and the filing of a duplicate inspection certificate.

~ Quarantines prohibit the entrance of five-leaf pines and Ribes except
in accordance with Federal regulations.

~ R. W. Lemy, Entomologist, State Department of Agriculture, Raleigh,

- North Dakota. Shipments of nursery stock into the state must bear
a certificate of inspection showing that the stock has been inspected and

Ohio. Out-of-state nurserymen must file copies of their inspection
Certificates and obtain an Ohio certificate permitting them to solicit orders
for nursery stock. Each dealer within or without the state shall obtain

¥ ‘A.‘.&_d
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and sell only inspected stock and will maintain with the Secretar
Agriculture a list of all sources from which he obtains nursery stock I}“I 4
affidavit shall be accompanied by a fee of $5.00. Each agent solicitiné Orzlach
for nursery stock shall file annually a statement that he will gsell Oelrs
nspected stock, and pay a fee of $1.00. He shall carry an agent’s Cn ]
tificate and a copy of the certificate held by his principal. 3
Each shipment entering the state: shall be accompanied by a ta
poster giving an exact copy of the valid certificate of inspection. Alé ol
certificates are prohibited. e
W. W. ELLenwoop, Chief, Division of P
Agriculture, Columbus, Ohio. e

Oklaho_ma. Nursery stock entering the state must bear on each pack-
age Qf shipment an inspection certificate. Nurserymen must each file a
duplicate copy of their valid inspection certificate, and furnish a surety

bond of $1,000 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.

Peach and nectarine trees or any tree or shrub budded or grafted on
peach or nectarine roots, will not be permitted to enter the state unless
accompanied by a state certificate showing that (1) the stock was grown
in a county in which no phony peach disease has been found, or (2) that
the nursery and its environs within a mile have been inspected and no
phony peach disease found, and (3) that each plant has been hand in-
spected after digging and found free of infestation by the peach borer.

All d¢alers 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.

R. E. MonTtcoMERY, 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 where grown, and nature of contents. All shipments
are inspected. Nurserymen’s licenses are required only of nurserymen
who have agents or an office in said state. The fee is $15.00 for nursery-
men and $1.00 for each agent.

Quax.'antines prohibit entrance of all hazel and filbert trees, all chestnut
and chinquapin trees or cuttings or scions of said nut trees from 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 eastern states are prohibited. Grapevines may be
admitted if certified that they were grown and shipped from sections free
from Phylloxera. Raspberry plants from eastern states are prohibited.

Cuarres A. Corg, Chief, Division of Plant Industry, Department of
Agriculture, Salem, 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

State Regulations 103
stock he is growing, as well as the acreage being grown for him under
contract. Upon compliance with these regulations a certificate is issued
that must be received before stock is shipped into the state. Dealers are
anted certificates on application and receipt of a statement from each
that he will buy stock only from nurseries holding valid certificates of
inspection. Agents soliciting for the sale of nursery stock in the state
must obtain and carry agent’s duplicate certificates. All shipments of
nursery stock entering the state will be rejected unless accompanied by
certificates of inspection.

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
destroyed or returned to the consignor if found infested. Agents must
tain agent’s licenses, on stating where they expect to purchase their
stock.
" Five-leaf pines and Ribes can be shipped into the state or planted in
rtain parts of the state only on permission. Planting of black currant
and flowering currant is prohibited.
~ A. E. Steng, State Entomologist, State House, Providence, R. I.

. South Carolina. Each package of nursery stock entering the state
must bear a permit tag of the South Carolina State Crop Pest Commis-
on, which may be obtained at cost by filing a duplicate certificate of
inspection and fumigation.
* Quarantines prohibit the entrance of five-leaf pines, currants, goose-
berries and all host plants of the European corn borer except when shipped
conformity with Federal regulations. Citrus stock is allowed to enter
nly by special permit. Fumigation of host plants of San José scale is
quired.
Peach and nectarine trees and all other stock budded or grafted on
ach or nectarine roots, will not be permitted to enter the state unless
companied by a state certificate showing that (1) the stock was grown
a county in which no phony peach disease has been found, or (2) that
e nursery and its environs within a mile have been inspected and no
phony peach disease found, and (3) that each plant has been hand in-
 spected after digging and found free of infestation by the peach borer.
SoutH Carorina State Cror Pest Commission, Clemson College, S. C.

- 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 $10.00 each. All agents shall likewise obtain and carry
“agent’s certificates bearing copies of the certificates held by their principals,
~and paying fees of $1.00 each.

Quarantines prohibit the entrance of all five-leaf pines and Ribes, of
all poplars and willows from areas infested by the satin moth, all host
plants of the European corn borer.

. C. A. RusseLL, Secretary of Agriculture, Pierre, S. D.; R. W. VANCE,

Nursery Inspector, Pierre, S. D.
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Tennessee. Out-of-state nurseries must file duplicate inspecti
0

tificates and the following agreement regarding fumigation : " oo

“We, the undersigned, a i i 3 i

) , agree to fumigate with hydrocyanic acid :

ghe required strength, all nursery stock subject to attack from San Josjgéass’c a1Ccordlng to
angerous insect pests. We also agree to attach a fumigation tag to e ahe e
shipment going into the State of Tennessee.” R

Every shipment must bear a valid inspection certificate and g fumg F
1=

gation tag, and failure to comply with these requir i
stock to confiscation. 3 ATEnent S
Nursery agents and dealers m
ust file sworn statements on i
Tennessee blanks, which will be supplied. Each agent operating irlof'fli“Clal
nessee, and each dealer or jobber, is required to secure a license 3

Nurserymen selling trees under contr ‘
. d act to prune and spray the
for a period of years are required to take out a bond of $5,}(l)00 bsg)r;l: i

sellSing trees under such special contract.
tate quarantines prohibit the entrance of all varieti

_ ) : eties of barberr -
cept Berberis thunbergii. Other restrictions apply to the Japanese l}),éeil}::

the European corn borer, gipsy moth, sweet potato weevil and pink boll-

worm of cotton. Peach and pecan seedlings are allowed
special permit for experimental purposes;.gr el ST E
Te(r_l}r.l M. BenTLEY, State Entomologist and Plant Pathologist, Knoxville,

Texas. No nursery or floral stock can be shipped into Texas until
a duplicate certificate of inspection issued by the state in which the stock
was grown has first been filed with the Commissioner of Agriculture and
a fee of $5 paid to obtain a permit or license. Applications are to be made

on forms which require a notice of all shipments, and applicants must agree ]
Permits are issued annually and

to comply with all Texas regulations.
expire August 31 of each year.

Dealers are classed as nurserymen and are required to take out permits.

Agents or dealers operating in Texas for nurserymen in other states must
show credentials from firms that they represent. Greenhouses and green-
house plants as well as nurseries are included for inspection under the
Texas law.

Quarantine No. 71 regulates entry of plants susceptible to infestation by
European corn borer.

J. M. Der Curro, Chief Entomologist, Department of Agriculture,
Austin, Texas. i

Utah. No person shall engage or continue in the business of selling
within the state or of importing into the state, any nursery stock without
first having obtained a license.
spected annually, and infested stock must be destroyed or otherwise treate
as determined by the inspector. A certificate must be attached to eac
package, box, bale or car lot shipment. Nursery stock from other states

must be held for inspection and release by Utah inspectors before distri-

bution.

Ci”Cular 105

d othep .
d every =

License fee $10. All nurseries are in-

State Regulations I05

State quarantines prohibit the shipment of all fruit trees and their flower-
ing varieties from the eastern and middle United States on account of the
Oriental fruit moth; all pecan, Japanese walnut and hickory trees from all
ates except California, on account of the pecan case bearer.

EarL Hurcnins, Agricultural Inspector, State Board of Agriculture,

Salt Lake City, Utah.

inspection certificates and the names and post office addresses of both con-
signor and consignee. W

. Quarantines restrict the free movement of out-of-state shipments of un-
sertified raspberry plants on account of mosaic, leaf roll and rosette, hosts
of the European corn borer, and all uninspected and non-nursery grown
rees and forest products on account of the gipsy and brown-tail moths,
M. B. CumminGs, State Nursery Inspector, Burlington, Vt.

. Virginia. Nursery stock shipped into Virginia must have attached to
h package an official tag purchased from the State Entomologist. " Tag
prices forwarded upon request. -
~ Registration is required annually ; all registrations expire on August 31.
Registration fee $10.00 for principals; duplicates for each agent, $1.00.
ke checks payable to Treasurer, State of Virginia, and mail to State
tomologist. Duplicate nursery inspection certificate must be filed with
plication for registration.
Nursery stock under the Virginia regulations includes trees, shrubs and
es, bush fruits, grapevines whether cultivated, native or wild, buds, scions
nd cuttings from such plants. Strawberry plants are also included as
hursery stock and the same is true of narcissus bulbs. Roses and other
woody plants that are greenhouse grown, but that are sold for outside
lanting, are considered nursery stock. Greenhouse plants, unless woody
nd field grown, are not included as nursery stock and inspection certificates
ot required. The same is true of perennials and herbaceous plants.
Japanese beetle quarantine in effect, which is similar to Federal Quar-
ine No. 48.
- Sweet potato weevil quarantine: Sweet potato plants or parts thereof,
norning glory vines, cuttings, tubers, and slips are prohibited from the
wing states: Texas, Louisiana, Mississippi, Alabama, Georgia, and
orida, unless each package bears a certificate from proper state official
ifying that contents originated in an area that is free from the sweet
tato weevil and is itself uninfested by this weevil. ‘A similar require-
t regulates the shipment into Virginia of sweet potatoes intended for
i00od and originating in the states enumerated.
. European corn borer quarantine: Chrysanthemum and hollyhock
olants from the infested area may be admitted if the container has attached
it a certificate of an authorized inspector of the state of origin or of
Federal inspector certifying that the contents have been inspected and
ound to be free from the European corn borer.
- Any susceptible plants are subject to destruction or return to the! point
of origin, at the discretion of the State Entomologist, if they enter the state
in violation of the quarantine. :

. Vermont. All nursery stock entering the state must bear valid official :
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Circulay 105
G. T. FrencH, State Entomologist, Department of Agriculture and 1y,
migration, Room 1112 State Office Building,»Richmond, AV "

Washington. No person, firm or corporation shall sell, solicit
or distribute nursery stock except berry plants, without first obtaining
license to do so from the Director of Agriculture. The license fee is $5.00
for nurserymen who grow all the stock they sell, $15 for other nu1~se£-},_
men, dealers, brokers and landscape architects, and $1.00 for agents, saleg-
men and solicitors. ~All licenses expire July 1. All nursery stock entering
the state shall have contents, names and addresses of consignor and cop.
signee, and name of state, territory, or country where the stock was grown
plainly marked on each car, box, bale or package. The state is dividec{
into eleven horticultural districts with an inspector-at-large in charge of
each district. Notice must be sent to one of these inspectors of ap
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-leaf pines, currants, goose-
- berries, chestnut, chinquapin, hazel, filbert, and carriers of the European

corn borer, peach yellows, and Oriental fruit moth.
~J. O. GriNgr, Supervisor of Horticulture, Olympia, Wash.

.........

sales,

..........

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.

W. E. Ruwmsky, 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.
Each car, or package, must bear certificate tags. Each agent selling nursery
stock in the state must carry an agent’s duplicate certificate bearing the
same number and date as that of his principal. No fees are charged ex-
cept for resident nurserymen.

Quarantines prohibit entrance of all five-leaf 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 ; cranberry plants ; raspberry plants unless certified
to a special inspection for virus diseases.

E. L. CuamBEers, State Entomologist, Madison, Wis.

fsouri .........

New Hampshire .

v Jersey

Wyoming. Each out-of-state nurseryman must file a valid certiﬁcgte of
inspection and deposit a fee of $15 and receive a license valid until the
following July 1. Authorized shipping tags are furnished at cost, and
carriers are forbidden to deliver unless each shipment bears such a tag.

Quarantines prohibit entrance of all five-leaf pines, currants and goose-
berries.

C. L. Corkins, State Entomologist, State Department of Agriculturé
Cheyenne, Wyo.

orth Carolina ..

North Dakota ....
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OFFICERS IN CHARGE OF INSPECTION AND

QUARANTINE SERVICE

B. }1’ Livingston, Chief, Division of Plant Industry, Montgomery,
Ala.

D. C. George, State Entomologist, Phoenix, Ariz.

P. H. Millar, Chief Inspector, Little Rock, Ark.

A. C. Fleury, Chief Quarantine Officer, Sacramento, Cal.

George M. List, State Entomologist, Fort Collins, Colo.

W. E. Britton, State Entomologist, New Haven, Conn.

R%plil C. Wilson, Secretary, State Board of Agriculture, Dover,

el.

Nursery Inspector, State Plant Board, Gainesville, Fla.

M. S. Yeomans, State Entomologist, Atlanta, Ga.

W. H. Wicks, Director, Bureau of Plant Industry, Boise, Idaho.

P. A. Glenn, Chief Plant Inspector, Division of Plant Industry,
Urbana,' T11. ;

Frank N. Wallace, State Entomologist, Indianapolis, Ind.

Carl J. Drake, State Entomologist, Ames, Iowa.

C}Erles A. Scott, Secretary, Entomological Commission, Topeka,

ans.

W. A. Price, State Entomologist, Lexington, Ky.

W. E. Anderson, State Entomologist, Baton Rouge, La.

Stanley L. Painter, State Horticulturist, Augusta, Me.

E. N. Cory, State Entomologist, College Park, Md.

..R. H. Allen, Director, Division of Plant Pest Control, State House,

Boston, Mass.

E. C. Mandenberg, In Charge of Orchard and Nursery Inspection,
Department of Agriculture, Lansing, Mich.

A. G. Ruggles, State Entomologist, University Farm, St. Paul,
Minn,

R. P. Colmer, Acting Chief Inspector, State College, Miss.

J. Carl Dawson, Plant Officer, Jefferson City, Mo.

George L. Knight, Chief, Division of Horticulture, Missoula, Mont.

D. F. Felton, Director; L. M. Gates, Entomologist, State Depart-
ment of Agriculture and Inspection, Lincoln, Nebr.

George G. Schweis, Director, Division of Plant Industry, 7 Cladi-
anos Building, Reno, Nev.

.W. C. O’Kane, Deputy Commissioner of Agriculture, Durham,

N. H

Harry B. Weiss, Chief, Bureau of Plant Industry, State Depart-
ment of Agriculture, Trenton, N. J.

R. F. Crawford, Plant Quarantine and Regulatory Office, State
College, N. Mex.

B. D. Van Buren, Director, Bureau of Plant Industry, Department
of Agriculture and Markets, Albany, N. Y.

-R. 'W. Leiby, Entomologist, State Department of Agriculture,

Raleigh, N. C.
Director, Experiment Station, Agricultural College, Fargo, N. D.
W. W. Ellenwood, Chief, Division of Plant Industry, Department
of Agriculture, Columbus, O.

R. E. Montgomery, State Nursery Inspector,

Oklahoma City,
Okla. .
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Elregon vl VLS

Pennsylvania .....
Rhode Island .....
South Carolina ..

South Dakota ...

Tennessee

EVermont . o) Jui
Virginia
Washington ......
West Virginia .. ..
Wisconsin
Wyoming ........

Federal Quarantines
and District of

Columbia

Dominion of
Canada

A. E. Stene, State Entomologist, State House, Providence R 1.8 :
-South Carolina State Crop. Pest Commission, .

.C. A. Russell, Secretary: of Agriculture, Pierre,

Connecticut Experiment Station Circulqy ol
v 1O8

Charles A. Cole, Chief, Division of Plant Industry,
Agriculture, Salem, Ore.

R. H. Bell, Director, Bureau of-Plant Industry, Harrishurg P
» Pa,

Departmen,c o R

Clemson College

SERI
. Vance, Nursery Inspector, Pierre, S. D. R

G. M. Bentley, State Entomologist and Plant Pathologist, Knox.
ville, Tenn. : )

J. M. Del Curto, Chief Entomologist, Department of Agriculture
Austin, Tex. 4

Earl Hutchings, State Agricultural Inspector,
Agriculture, Salt Lake City, Utah.

M. B. Cummings, State Nursery Inspector, Burlington, Vi,
G. T. French, State Entomologist, Richmond, Va.

J. O. Griner, Supervisor of Horticulture, Olympia, Wash,
W. E. Rumsey, State Entomologist, Morgantown, W. Va.
E. L. Chambers, State Entomologist, Madison, Wis.

C. L. Corkins, State Entomologist, State Department of Agricul-
ture, Cheyenne, Wyo. ]

State Board of

Bureau of Plant Quarantine, U. S. Department of Agriculture,
Washington, D. C.

L. S. McLaine, Secretary, Destructive Insect and Pest Act, Ad-
visory Board, Department of Agriculture, Ottawa, Can.
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