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Letter of Transmittal.

7o His Excellency, HoNn. WM. O. BRADLEY,
Governor of Kentucky :
Sir—Under the authority of the Board of Control, and in
accordance with an Act of Congress, approved March 2, 1887,

* and entitled ‘“An Act to establish Agricultural Experiment Sta-

tions in connection with the Agricultural Colleges established in

- the several States, under the provisions of an Act, approved July

- 2, 1862, and of the Acts supplementary thereto,’’ and of the Act

of the Legislature of the State of Kentucky, approved February

" 20, 1888, and entitled ‘‘An Act to accept the provisions of an Act

passed by the Congress of the United States, approved March 2,
1897, for the establishment and maintenance of Agricultural Ex-
periment Stations in connection with-the Agricultural Colleges
established by the several States and Territories under Act of
Congress, approved July 2, 1862,” I herewith submit the Tenth
Annual Report of the Kentucky Agricultural Experiment Sta-

thon.

Very respectfully,
M. A. ScovELL, Director.
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The Kentucky Aricultural Experiment Station

IN Account WITH THE UNITED STATES APPROPRIATION.

To receipts from the Treasurer of the United States as per
appropriation for fiscal year ending June 30, 1897, as per Act of

Congress, approved March 2, 1887.................$15,000.00
Bysalanies grrsaisain o enienn s $10,005.84
161 ofoy e dBRe e e S 2,382.16
Rublications e mee it s oa e ien s 590.01
Postage and stationery............ 132.10
Ereighteandiexpresss oo e e o] 61.54
Heat, lisht-and dwater s oo oo 276.06
ChemicaliSuppliess e =i sy - 107.94
Seeds, plants and sundry supplies. . 242.96
Heedinprstuffsse sianniidmug s o el .80
TG Dramy e i FEN LR e 348.32
’ Tools, implements and machinery . . 78.20
Rurniture andihxtures s g rea 127.50
ScientificiapparatisdEiaiss it oo 339.56
PTraveling expenses o 2on s o 75.05
Mt Confingehtrex penses it £ i v 02.33
Building:and repatrs. ... o000 139.63
sotal gttt o Faite s s $15,000.00

We, the undersigned, duly appointed Auditors of the Cor-
poration, do hereby certify that we have examined the books
and accounts of the Kentucky Agricultural Experiment Station
for the fiscal year ending June 30, 1897; that we have found the
same well kept and classified as above, and that the receipts for
the year from the T'reasurer of the United States are shown to




viii KENTUCKY AGRICULTURAL EXPERIMENT STATION.

have been $r15,000.00 and the corresponding disbursements
£l ‘$15,000.00, for all of which proper vouchers are on file and have
=a been by us examined and found correct. :

' And we further certify that the expenditures have been
4 solely for the purposes set forth in the Act of Congress, approved
March 2, 1887.

Signed :
( —~—— 1 : H. BoswELL, .
13‘«\&} J. B. KENNEDY,
Auditors.

Attest :
Jas. G. WHITE, Custodian.
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ANNUAL REPORT

OF THE

KENTUCKY AGRICULTURAL EXPERIMENT STATION

FOR 1S97.

Report of the Director.

The work of the Station has been limited in the main along
lines marked out in previous years.

CHEMICAIL DIVISION.

In the Chemical Division we have examined and analyzed
488 samples, which may be classified as follows :

HertiliZer8tae i e Sk Cpimit i n i il e 188
Waters TEEBNR = s i i e e S i e S e 37
Butter—in connection with churn tests of cows ......... .. 2
burarbeets andeSorehumeney vin sot s LS G 122
Duvedistillapyfeed st islianiitn e - ma b gl el Seld 4
Insecticides and fungicides. .. ... ...... SR S e L 9
Rocks, minerals and ores . . . . . e e R el L S 30
Coaliandicoke piakierd e e Sommt ah b Sl ol S 9
Iron and steel...... Rl I
In studying and checking methods of analysis............ 16
Miscellaneotrs et i il R RO o e R TR R A 20

Totala Sz SR G R G L i 488

The Study of Methods of Analysis.—The Study of Methods
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of Analysis has oceupied a considerable portion of the time of
the chemists.

Analysis and Inspection of Commercial Fertilizers.—The an-
alysis of commercial fertilizers has been continued. The greater
portion of Mr. Curtis’ time has been occupied in this work. The
funds accruing from this source are not adequate to the work
done; and it is hoped that the next Legislature will aniend the
law, So that a more thorough inspection can be made.

ENTOMOLOGICAL, AND BOTANICAL DIVISION.

Under charge of Prof. Garman experiments have been made
on tobacco insects, on broom-rape, oni the gape worm, on potato
scab, on apple rot; and observations have been continued on
forage plants with reference to a future bulletin. Prof. Garman,
during the summer, inspected all the nurseries of the State,
complying in this respect with the provisions of the San Jose
Scale law. None of the nurseries were found to be infested by
San Jose Scale, but inspection is necessary at least once a year,
for it is possible that the disease may be brought to nurseries
from purchase of nursery stock from without the State.

Prof. Garman has given considerable attention to perfecting
an equipment in apparatus and literature, for work in bacteriol-
ogy, a subject that is rapidly looming up in agriculture. Some
attention has been given to growing several aroma-producing
bacteria and introducing them into cream as a means of improv-
ing the flavor of butter. One of the many tested seems to have
a value for this purpose, and gives a butter that good judges
pronounce superior to the best made without the aid of bacteria.

Under Prof. Garman’s direction, Mr. Harper, our Superin-
tendent of Dairy Experiments, has devoted some time to special
work in bacteriology, and Prof. Garman informs me that he has
obtained some interesting results. Prof. Garman has also in-
structed a class in Entomology in the College.

4
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KENTUCKY AGRICULTURAL EXPERIMENT STATION. S5 |

HORTICULTURAIL DIVISION.

The Horticultural work has been confined to a very limited
range of subjects. Special attention has been given to straw-
berries, both upon our own grounds and and as produced in the
State, and a bulletin is soon to be issued upon this subject. The
present year Prof. Mathews desires to give special attention to
grape culture.

FIELD EXPERIMENTS.

Under my general supervision, Mr. J. N. Harper has con-
ducted the field experiments during the year. The work may
be classified as follows :

WHTF AT {Restiofrvarieties L oadgils bale v iats wis f oy 26

e ahdantliZers et b R I e 10
OATS— S VBRI eHeSE B s T B S e B

sriaelifertflizers i i siae e i R i o)
BOEALOES = vy atietibg gl ican i ety 250

RS o A SN A e R SR 10

Study of insecticides and fungicides. . . ... .. 20
HIGNEP 2= sl est- offerfiliagrapiiin s e @ i e ol 20
CORN— ¢« e S R Sl S R 20
CLOVER—** ‘¢ R S e At RN ST e
FERTILIZER experiments on pasture....... ..... 5
FERTILIZER A SR 0 G (o) i A S 2
liestsiofstiawhet ries il = b Tt oL eegin it about 100
Tests of fertilizers in different parts of State.......... . ... 30

DAIRY WORK.

Under Mr. Harper’s immediate supervision, ten cows have
been under test as to the effect of feed on the production of milk
and butter. The feed tests were: bran versus dry distillery
slops. The experiments are completed, but the enormous num-
ber of calculations have not yet been computed. Mr. Harper
has also had under test cows as to their butter capacity for a
week or over. All the cattle associations have asked the Station
authorities to make tests of cows for butter seven cays or more,
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when so desired by owners of thoroughbred cows. Such tests *=
are recognized by all the cattle associations as official tests, and ‘
are so recorded in herd registers. Most of the Stations have
undertaken this work, including our Station. Tt probably will
have great influence in building up dairies and perfecting breeds,

and such work should be encouraged.

_ OFFICE WORK.
The office work continues to grow, and it necessarily con-

fines me much of the time to the office.

. PUBLICATIONS.

We have published during the year six bulletins, as follows:
No. 66. Tobacco.

No. 67. The San Jose Scale in Kentucky.
No. 68. Analyses of Commercial Fertilizers.
No. 69. Wheat.

1. Test of Varieties.
Test of Fertilizers.
Description of Varieties.
Treatment of Smut.
The Woolly Mullein.
2. The Gape Disegse of Poultry.
No. 71, Analyses of Commercial Fertilizers.
1. Official Analyses.
2. Analyses of Other Samples.
The reports from the divisions follow, after which the bul-

= BB W N

letins published during the year are incorporated.

M. A. ScovELL, Director.




its
nd
ve
rill
is,

-

NSt

ul-

KENTUCKY AGRICULTURAIL EXPERIMENT STATION. xiii

Division of Chemistry,

M. A. ScovEeLL, Director,
Sir:—1I submit herewith a report of the Division of Chem-
istry for the year 1897. Very respectfully,
(Signed) A. M. PETER.

The chemical work in 1897 already published is that per-
taining to the fertilizer control published in bulletins 68 and 71.
Such other analyses as are of general interest are given here-
with. Besides these, many examinations of rocks, minerals,
potable waters, etc., have been made, ‘which it is thought useless

to publish.
BUTTER.

Butter made at the Station farm in a test of the Jersey cow
Bluster’s Pip, lasting from January 7 to 27, 1897.

ANALYSES.
Number: "' 57 3653 3655 3656 3657
Milkings ..... Jan. 7-10 Jan. 11-13 Jan. 14-15 Jan. 16-17
1k o e 83.14 82.64 83.56 82.07
Wiater i 13.80 13.84 T3413 12.95
Salt and Ash 2437 2.1 2.61 3.91
Gurd vasrees .69 81 .70 1.07
[QO 100. 100. 100.
INAEBITLo1S) eI e e HR 3658 3671 3685
Vil el get At o et Jan. 18-20 Jan. 21-24 Jan. 25-27
Ethe s B e e 80.40 80.49 77-58
Watetss v it o g S 14.99 15.97 18.33
SaitrandtAsh e e 3.97 2.80 3-35
BOuTd et e e T e .64 74 74
100. 100. 100.

Butter made at the Station farm in a test of the Jersey cow
Princess Marie S., lasting from February 8 to March 11, 1897.
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ANALYSES
Number .... 3690 3701 3702 3704 3714
Milkings. . . .Feb, 8-9 Feb. 10-12 Feb. 13-14 Feb. 15-18 Feb.19-21
Pagprdns el 78.90 80.31 83.66 82.17 81.67
Watersmis o 15.72 14.48 12.55 14.06 '14.83
Salt and Ash 4.52 4.24 3.01 2,82 2.53
Curd:s i .86 .97 .78 .95 .97
100. 100. : 100. 100. 100.
Number .... 3718 3725 3733 3741 3743
Milkings. . . .Feb. 22-25 Feb. 26-28 Mar. 1-4 Mar. 5-7 Mar. 8-11
) DY e 82.81 83.31 82.99 81.40 82.37
RV ater it~ 13.06 14.03 13.50 14.58 14.63
Salt and Ash 3.06 1.79 2.45 3512 2.11
Cud im0 1.07 .87 1.06 .90 .89
100. 100. 100. 100. 100.

Butter made at the Station farm in a test of the Jersey cow
Miss Bluster, lasting from March 8 to 31, 1897.

ANALYSES.
Number ...... 3742 3745 3749 3750
Milkings ..... Mar. 8-10 Mar. 11-14 Mar. 15-17 Mar. 18-21
Faonn: e YOURE 82.24 80.27 81.30 80.83
VATEL s 14.07 15.34 13.89 15.25
Salt and Ash .. 2.91 3.47 3.95 3.10
(£, 8 PRIt S .78 .92 .86 .82
100. 100. 100. 100.
IR R (= e s e e e 3752 3753 3756
Milleings oo e iMar o 24 Marn ioc o 85 Maris2gagir
Fatia Sooeitat it S 82.47 8r1.21 80.69
Wiater e bes s fuied s 3.98 14.66 1573
Salt- afideAshputan: - 5 2473 3.12 2.80
Chrdbaeaipssaiboiar s o, .82 1.01 .78
100. 100. 100.

-
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Butter made at the Station farm in a test of the Jersey cow
Virginia, lasting from April 6 to 26, 1897.

ANALYSES.

Numbers. 5 et bal, Al 3780 3784 3786
Milkings: it i April 6-9 April 10-12 April 13-16
Fatib e el o S el0s 81.95 83.88
Water . Sasmmacmiza i Sy 17.67 15.04 12.44
Salt andiAshigasee st Ii32 2.19 2.63
Curdss it S T .98 .82 1.05

1C0. 100. 100.
INRORenl T TR R 3787 3797 3805
Ml oo f e et ey April 17-19 April 20-23 April 24-26
Ratos it o el o 81.39 79.69 79.42
RViater;, s et et 16.25 14.63 16.64
baltiandiAshe e ras e I.46 4.81 2.86
Tt S e .90 .87 1.08

100. 100. 100.

3716. Butter made from sweet separated cream of the morn-
ing’s milk of the Station herd,February 23, with the addition of
a little phosphoric acid.

ANALYSIS.
Pl Gl T P e e e L I e 82.75
Biater i e SRR SRl ST R St e 14.31
e G R R e 2.18
i L SR SR e e e U R 76

Butter made at the Station farm in a test of the Jersey cow
Imperial Pansy Pogis, lasting from May 11 to June 21, 1897.
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ANALYSES.
NTmber &i i 3844 3845 3847 3848
Milkingsi =i . May 11-13 May 14-17 May 18-20 May 21-24
et e 81.72 8T .25 79.72 82.25
NV atersig e i o 14.60 14.94 16.10 14.37
Salt and Ash .. 2.85 2.84 2.79 2.56
Curdituessbeeer s, .83 .97 I.39 .82
100. 100. 100. 100.
INumbetse s 3851 3852 3854 . 3859
Milkings ..... May 25-27 May 28-30 June 1-3 June 4-7
atitoeiamn 80.92 81.81 76.98 81.14
Wateraissa i 7 15.06 14.04 14.90 TAL37
Salt and Ash .. 2.92 3.47 7.26 3.50
Curdsdiseriio o, I.10 .68 .86 .99
100. 100. 100. 100.
Number: e 3862 3875 3877 3883
Milkings ..... June 8-10 June ri-i4 June 15-17 June 18-21
Rt i 80.49 B2 R 79.14 83.32
WA e i, 15.15 13.68 16.70 14.53
Salt and Ash .. 3.46 2.59 3.20 1.43
EUraES i .QO .81 .96 72 4
100. 100. 100. 100.

Butter made at the Station farm in a test of the Jersey cow,
Nanoonan, lasting from June 2 to June 22, 1897.

ANALYSES.
INtimbertis asimaa st 3855
Milkihgshassnainis: elht June 2-5
I DC e RS SR 79.90
VA ters S 15.55
Salt andiSAShEE sy 3507
Curd o e fleieiiiinos .78

100.

3860 3872
June 6-8 June g9-12
82.60 81.07
1373 15.04
2.80 3.4

.87 75
100. 100.
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KENTUCKY AGRICULTURAL EXPERIMENT STATION.  xvii
3 Biimber e c 3878 3881 3882
1-24 BVilicihg S s s e June 13-15 June 16-18 June 19-22
= e T 81.45 81.78 82.88
5
7 fVatere ge s oot ar o 14.47 14.24 14.59
6 Dalt andiAsh 5 o 3.41 3.19 1.93
A Gurd. 4 e .67 .79 .60
B 100. 100. 100.
9 Butter made at the Station farm in a test of the Jersey cow,
4-7 Alice, lasting from June 3 to June 16, 1897,
4 ;
¥ ANALYSES.
‘l Q ) 0]
o Number . .. .. 3856 3861 3874 3879
9 Milkings June 3-6 June 7-9  June I0-13. June 14-16
— ot e 80.27 81.43 80.17 81.46
@Water .| . 15.20 14.63 15.20 13.90
i Salt and Ash 3.57 3.04 3.70 3.95
e [RGEd: .96 .90 .93 .69
32 100. 100. 100. 100.
33
13 : CANE JUICE—ACRE A.—PEDIGREED SEED.
724 Stllli()l.l No. C. C. of Specific Degrees Redncing Cane Co-efficient
No. Date . Juice, tiravity. Brix. Sugar Sugar of Purity.
E5 Per Cent Per Cent,
4006 Oct. .5, . 280. 1.087 20.9 2.38 17.62 84.3
s N e 270. LO8RIER0loty g ias i 12 06 65.3
" W25 ¢ 6 EB0EE I 0808 10 3t 3 50 Bk 50 63.2
LA R 325. SRS O 2 30T OB 0GR 16010
7 240 1.085 204 3.29 13.96 68.4
i R 245 L0828 30917 + A 16 9.59 48.7
./(_[’) L. o6 1.084 20.2 3.84 31565671
03 1o g 235. 1.086  20.6 2.78 14.03 68.1
o/ I T o) 008 2a\esimmasdi i1y i ool
14 4084 ‘‘ 19. . 90 L 108 i 24,360 338 1668 6] T
f B 9 560 1090 5 22880100 " | 10,10, * 4ar7
_7;7 B 20500 I.100 2357 6.25 11.61 49.0
Average exclusive
of 4088 and 4102 . “od: 50 T.080/ 5 0t i3 i0n 13,90 66,8
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CANE JUICE—ACRE 0.—MIXED SEED.

Station No. C. C. of Specific Degrees Reducing
No Date. Juice. Gravity. Brix. Sugar

Per Cent.

4013 Oct. 5 . 230, « 1.085 . 20.4  2.35
AOT 3l i 00O T 003 222 T LT 2]
AOZT T NS ESTO: 1.084" 202  2.84
AO32 i O A0 T 004 224 108
AO3 R s G225, TEOR25: L 1Qu/5 262
AOBOLE I MR SO, 1,083+ I10.95§E3.13
AOTA b 8T e S S I, 0855 20/ SES TS
AO7Es a8 A 1,086 206" 2.08
AOTGER RSt 380 1.08Q ¢ 2ridie2.32
4080 Wioen8 i 340; 1086 2008 T 85
MOS8 305 1.091 = 21.75 I.22
MOGhRE eNETO - G335 1,086 8712065 3,33
AQO0 ST O 330, 1.083 . 19.95 2.50
TN 2 0 i B 7S T08A N 20.2 12.38
NT6 200 380: T.086 4206 12108
A 20 G 3T0: T 002 Lu2l g5aTd

Average.... 310.0 1.0868 20.80 2.17

SUGAR BEETS.

Cane
Sugar

Per Cent.

15.66
17.43
14.60
17.20
14.85
14.15
15.42
15-35
15.42
15.09
16.4%
14.32
13.64
14.74
15:33
16.89
I15:41

Co-efficient
of Purity.

76.8
78.5
72-3
76.8
75.2
70-9
75.6
74-5
724
73:3
75.6
69.5
68.2
73:0
74-4
76.9
74-0

Only two samples were analyzed in 1897, as follows : ;

3937.— Vilmorin’s improved imperial, sent by Henry Wald-
ron, Clay City, Ky., September 1st. The beets were raised by
Mr. Waldron in his garden and are an average of those raised.

3959.—Another sample from Mr. Waldron.

ANALYSES OF THE JUICE.

NI DET i s e s & o i b, B A 3937
Specific gravity at 20° C.............o000 1.06
Bt v e S S S s e s 14.7
PetcentiisUgar ab . o Sein dashiiia ol by 10.66
Per cent..purity .. .. ... S e S GRS

DRIED DISTILLERY FEEDS.

3959
1.066

16.0
10.4
65.

'3
‘

3968.—Corn feed, filter press, made by W. A. Gaines & Co.,
distillers, Frankfort, Ky. "
3969.—Rye feed, filter press, made by same.
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3970.—Rye feed, hydraulic press, same.
3971.—Corn gluten feed, same.

ANALYSES OF THE ROOM DRIED FEED.

INUmber: = st s 3968 3969 3970 3071
Moisture ¥ ap et e 7.02 6.62 6.76 6.57
Protein' = oS iieaee el 26.19 18.13 17.19 26.56
Fat ol o e g B 7523 9.48 9.63
Nitrogen-free extract ... ... 46.04 54.41 51.89 45.97
Hiber:: s il of i o 10.12 1R i) 12.37 8.89
Ashizani@sieriogr 1.78 1.84 23] 2.38
100. 100. 100. 100.
NI TGO e R = it ague i 4.19 2.90 PGS Ao
Phosphoriciacid’ ... . . " I.28 I.22 1.28 T3
i otasiiissta el el A0s .20 .I6 .29 22
ANALYSES OF WATER-FREE FEED
Wb Ran] of S P RERE A R 3968 3969 3970 3971
Broteiniunsie st S i R G 19.42 18.44 28.43
Hatsedn Saetn b ureaa e 9.52 7.74 10.17 10.31
Nitrogen-free extract. . .. ... 49.52 58.27 55.65 49.20
Riber: wid it er LT 88 12.60 13.26 9.5I
ASHE sl e S T R 1.91 1.97 2.48 2.55
100, 100. 100. 100.
NUIOgen .o R e e 4.51 than) 2.95 4.55
Bhosphoriceacidy e s it 1.38 1.42 1.37 1.40
RO tAShURSCIEEEc o e e 22 S1t7 31 25

ARSENIC IN SPRAYED TOBACCO.

3666.—Tobacco raised at the %tatton farm in 1896, sprayed
once with ‘‘new process Paris green’’ (See No. 3794).

3667.—Same, but sprayed two times.

3668.—Same, but sprayed three times.

¥669.—Same, but sprayed four times.

3744.—Tobacco on which Paris green has been used. Sent

by P A. Cushman, Henderson, Ky.
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ANALVSES OF THE ROOM DRIED TOBACCO.

INHIIPErFs < e s 3666 3667 3668 3669 3744
Arsenious oxide, per cent... .0022  .0081 .0030 .003I .0005
i ¢ igrainsinamglbi 15 Y A5 £2T R0l e703
Moistireiper cent. i 6:64 5055 15 OSSO G —
EopperE s it bn il T'races in each, not determined.

INSECTICIDES AND FUNGICIDES.

3794.—Paris green, labeled on the box ‘‘New Process Paris
Green, Lion Brand, manufactured by James A. Blanchard, New
York.”” The label also claims that this is ‘‘superior to any other
Paris green yet offered’’ and that it “‘tends to prevent fungus or
fungoid diseases.”” The sample was taken from a lot that was
used in the spraying experiments with tobacco at the Station
farm in 1896 (See Nos. 3666—9). It is not as brilliant in color
as genuine Paris green and not as finely powdered. The analy-
sis shows it to be a mixture containing free arsenious acid and
only a small proportion of Paris green, if any.

3795.—Paris green, labeled ‘‘Warranted strictly pure Paris
green, Leggett & Bro., New York.”” The sample was taken from
a lot that was used in the spraying experiments with tobacco at
the Station farm in 1895. It was a bright green color and the
analysis shows it to be a good article of genuine Paris green.

3796.—Paris green from a 56 pound bucket obtained from
Henry Heil & Cu., St. Louis, in the spring of 1893 and used
subsequently in various spraying experiments at the Station

farm. ‘The sample was bright green like 3795 and the analysis
shows it to be a very good article of genuine Paris green.

3910.—Paris green bought in bulk of Chenoweth & =Eo.,
druggists, Maysville, Ky.; sent for analysis by Wm. Luttrell,
Helena, Ky.

3911.—Paris green bought in one pound boxes of Chas. H.
Fury, grocer, Helena, Ky.; sent for analysis by Wm. Luttrell,
Helena, Ky., along with the preceding. The analyses show that

both 3910 and 3911 are good Paris green.
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ANALYSES.

Niimber i aivr 3794 3795 3796 3910 3911
Per Ct. Per Ct, Per.Ct.. Pec Ct. Per Ct.
Arsenious oxide. ... .50.16 53.24 55.90 56.01 56.87
Cupricioxidesia 5 8.70 30.40 30.54 26.8 30.5
Sulphuric anhydride. 2.85 5
Lime S aosiaemenant . 19.48 trace trace
Water expelled at
I26-T30RC it SEEglan 1.00 1.25
Carbon dioxide . . stracei none none
Organic coloring mat-
S v A TR present none none
Aceticacrdy vl not detected
Combined water and -15.36 1231
undetermined. . . . . 10.46
100. 100. 100.
3871.—‘‘Laurel green’’ from a sample barrel sent by the

manufacturers, The Nichols Chemical Co., 32 Liberty street,
New York. 'Their advertisements state that Laurel green is
composed of lime, arsenic and copper sulphate compounded for
use as an insecticide and fungicide and contains *‘from 5 to 10
per cent. of arsenic and about the same of copper.’”’ The mater-
ial was a dull blue-green colored powder which dissolved in
hydrochloric acid with effervescence, leaving only a very slight
residue. 'The following analysis seems to indicate that the
material contains a considerable amount of land plaster in addi-
tion to the constituents enumerated.

ANALYSIS.

ATSenIoN~ OXIdei i o SRR e 3.17 per cent.
CoDneRt@tie B sl b s S L e L1, 55 Sanai
L ie v S iR e Dl e 281208t L e
Maenesiaor e e e C uh e heainait 2 LOFE S
Leraxderof droniies F-roai et Epiina s 2526 i aas i
Sulphuric Anhydride .. ... .. . . . .. 2887 ety
Residue insoluble in hvdrochloric acid 6 Bua it
Water, carbon dioxide and loss. . . . . . 2RO i
100.
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NITRE EARTH. ‘

3994.—Nitre earth sent by C. W. Quiggins, Elizabethtown,
Ky. It isa brownish, claye§ material containing much fine sand
and banded in appearance on the cross section as if it had been
deposited in thin layers from water. It has been used success-
fully as a fertilizer for tobacco. The sample was moist when
received and lost 7.24 per cent. on air-drying.

ANALYSIS.
Air-dried
: per ct.
INErOpeni st e e R G R 0.35 0.38
VTR (o paer B SR A LN SRS S T 5.10 5.50
Equivalent in carbonate of lime............... 9.09 9.80
Potash soluble in hydrochloric acid 1.115sp. gr.. .47 BET
Potash soluble in 1-5 normal nitric acid. . ...... .08 .09
Potash soluble in 1o per cent. acetic acid....... .07 .08
PHOSDHOEIC ACId &0 i i i e e e s 14 .I5

Silica and silicates insoluble in -
hydrochloric acid, 1.115 sp. gr. 14,97

As rec’d.

HOG MANURE.

3972.—Manure sent by Dr. P. W. Foote, Irvington, Ky.
The skim and buttermilk from the dairy are fed to pigs along with
corn and shipstuff. The manure is collected and dried, ground
and drilled with wheat at the rate of about 300 to 400 pounds
per acre.
ANATLYSIS.

Total phosphoricacid........... ....0...... 1.28 per cent.

INTTEOgEn & te e WL et e TR T B SN .58 ‘
1 vé |

Equivalent to AIMIONIASE T e ) :
POtashe o s S @ R e e B3t A

MARLS.

3995.— Nearly white, clay-like material from the upper
eight inches of the bed; sent by Judge John S. Adair, Hawes- | .
ville, Ky., December 16, 1397.
strongly with acids.

This was found to effervesce




Wi

KENTUCKY AGRICULTURAI, EXPERIMENT STATION. xxiii

3996.—Chocolate-brown material from the middle 16 inches
of“the same bed; sent with the above. This was mostly soft,
but contained some harder light brown pieces resembling weath-
ered chert, but which effervesced strongly with acids and con-
tained manganese.

3997.—Greenish shaly material from the lower three feet of
the same bed; sent with the above. This resembles the so-called
green ‘‘Leitchfield marl.”” Weathered surfaces show a brown,
ferruginous stain. These samples were all taken from the out-
crop.

ANALYSES.

NI DEREET e Rty st taontt e 3995 3996 3997
TR, TR (e i b e 2 L g 12.02 8.79 0.88
Equivalent in carbonate of lime ... ... .. 21.46 15.52 I.58
Bltasphoriceacidripets St il s e 0 .50 .16 .20
Potash soluble in hydrochloric acid 1.115

Yok 1 AR P e e B ST S .63 .61 I.48
Potash soluble in 10 per cent. acetic acid. .03 .03 .05
Potash soluble in 1-5 normal nitric acid.. .or .03 .03
Silica and silicates insoluble in hydro-

chloreiaeldsai TTRESPp St it inl s i @ 60.47 50.54 76.86

WOOD ASHES.
3991.—Ashes from hardwood, mostly oak; sent by J. J.
Payne, Warsaw, Ky.

VAN:\LYSIS.
Botashicaireaain s ias Ao O S e S 062 pericent
BRosphoric acidiaty v et e e BHOY60 it
JCabni(S o e s e S S I . 36.44 8

PHOSPHATIC ROCKS FROM FAYETTE COUNTY.

3646.—Black soft substance containing much iron gravel
and some soft white particles, taken at a depth of about two feet
in a deposit of soft material probably derived from the weather-
ing down of the phosphatic layers of the upper part of the
Trenton limestone and beneath, and more or less mixed with

" soil. Locality about two miles from Lexington on the L. & E.

R. R. Collected December 23, 1896, by Scovell.
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3647.— Iron gravel from the same locality; collected by
Scovell.

3648.— Soil and clay or soft phosphate from the same local-
ity; collected by Scovell.

3649.—Soil, gravel, &., from the surface of the deposit;
same locality; collected by Scovell and Peter. ‘

3650.—¥Se1ected soft phosphate from same locality, taken
about 1%-2 feet deep; collected by Curtis and Peter.

3651.—Average sample from a layer of the same material as
3650 about one foot thick; collected by Peter and Curtis.

3766.—Phosphatic breccia on the old Frankfort pike, near
the branching off of the Yarnallton extension. Found on the
surface of the ground in large lumps resembling chert. It is
composed of iron gravel, fragments of chert and a brownish ma-
terial which is probably phosphate of lime, the whole being so
iron stained that it was difficult to decide whether the light
colored material or the iron and manganese oxides formed the
cement. On treating the material with hydrochloric acid there
was evolution of chlorine gas with little or no carbon dioxide
and quite a large residue was left undissolved.

ANALYSES.
Number........ 3646 3647 3648 3649 3650 3651 3766
Phosphoric acid
PELCent s 750550 4550 =738 3 L0672 0 24N 0 L 4081

Equiv. in phos-
phate of lime. 16.71 9.83 38.95 23.30 61.08 52.64 10.5I
B )

POTASH SALTS:AND MISCELLANEOUS FERTILIZERS.

3893.—Kainit from stock at the Station farm.

3914.—Sulphate of potash; sent by Henry S. Berry, Owens- |
_ boro, Ky., who bought it of the Cleveland Dryer Co., Cleveland,

Ohio, in 1896. Guaranteed g5 per cent. The salt is white and
contains only traces of chlorides. :

3915.—Sulphate of potash sent with the preceeding; bought
by Mr. Berry, of the Mapes Formula and Peruvian Guano Co.
in 18g7. The salt is brown, but contains only traces of chlorides.
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ANALVSES.

QT he s e e : 3893 3914 3915
Wovash pericent. ooy T2 ) 49.8 49.5
Equivalent to sulphate of potash. 92.6 91.9

3889.—By product from the manufacture of tobacco extract;
sent by Fried. Gloystein, Henderson, Ky. A brown, finely gran-
ular powder having a strong smell of tobacco. Qualitative tests
showed that it contained a large proportion of sulphate of lime.

ANALVSIS.

Wlitrogen = Sy S iat e T T ipet cent
Potash T S e S S e .. 19.04 i
splieEie el B e R Ea tiace

3715.—Banner dissolved bone, manufactured by the Mich-
igan Carbon Works, Detroit, Mich. Sample from a lot that was
used in field experiments at the Station farm in 1896.

ANALYSIS.
Number . .

SRRl e 5 S G

Qe
Available phosphoric acid. . .. ... .. . .. .... .. 28.05 per cent.
Insoluble ok S bt 2 A B GiL2s S

¢ o
Total ‘s e DS O RS 3417 (< 0«
Equivalent to 75.54 per cent. bone phosphate.

BMitrogen . . ... .. S RS eI e DEFRIERE bt

Equivalent to 0.39 per cent. ammonia.

3820.—Damaraland guano, imported by H. J. Baker & Bro.,
New York, from the west coast of Africa.

Sample from a 200-pound bag preserited by the importers.
It is a brown material containing. many hard lumps of saline
matter, some of them 2 or 3 inches thick.. ‘T'he label on the

sack states that it is a mnatural bird guano, sold in -ts pure
natural state,
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' §

ANALYSIS. i

NTImMDber s i g ety CR RSB 28D O ;

Soluble phosphoriciacid . .. .t e 6.69 per cent}:

Reverted o St e AsdEe et

Insoluble i R e L e O R ‘:

TRotaldses it e Rt AL Lsiost st

INAfirogeh il st Ll it i s i S Gigus ot

Equivalenttoammonia, (aiie VR i E8Ig0 Lt 4

Rotashei(fromimuriate) . o 0 0 ia SR snc N
 MINERAL WATERS.

3906.—Chalybeate water sent for analysis by Mrs. Margare |

H. Clarke, Owensboro, Ky., from a well on her place
ANALYSIS.
@arbonaterofvlrontctatiyriciisipiorn it on 1.28 grains per gallon ‘
¢ u : - i

7 a Lime. I 8 S l considerable. 4
Magnesia o Vel :

. ESodai e ni et e traces.
Sulphates and chlorides 1 : i
. . traces. i

of Sodium and potassium.......... §
Oroanicimatiters Fi e i traces. i
Totalisolidaimatiens aisn v e cns 22.8 grains per gallonf

3907.—Mineral water brought by J. R. Phillips, McBrayer
Ky.

The analysis shows this to be a very good chalybeate water
all the iron being in the form carbonate.

ANALYSIS.
(Garbonateiofslyont:y . s R e - a trave
WElime dorsny )
s b magnesia itin et - moderate quantity.
e thdsodal - L i Bt e e j
Chloride ofisodiumi i &y tohs el s considerable quanti|
Sulpl\1‘ate ?.f soda o e S 1 moderate quantity.
potashimdin ' Samiasss ) -
Borates, iodides, lithium salts )
; - traces
and prganie mattengsis. o )

‘Fotal solidSmiatters: im0l Eas 32.8 grains per gallo

rn

Y
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3918.—Mineral water brought by R. R. Early, Versailles,
Ky. 'The jug was stopped with a corn cob and the water con-

i
\
|
l
|
| tained some chaff from this source. 'There was a slight smell of

per cent
LR petroleum. *
e ANALYSIS
o Earhohate of fiton sisnin e imse s o o trace.
- ‘' magnesia .7} considerable quantity. |
** " B Sulphates and chlorides of potash and A
St ! JoTa s s I S e S R small quantity. i
Lithium and strontium compounds . ... traces. s
Nitrates and organic matters.......... considerable. 4
Margard slotaliselidematiersy e i e 16.7 grains per gallon. '
3947.—Chalybeate water sent by J. M. Campbell, Adair-
ville, Ky.; from his farm.
:r gallong ANALYVSIS.
Eatbonate of firon -y e Tt Ll o68 grains per gallon.
& sEamanpaneses el .. smail quantity.
Carbonates of lime and magnesia . ... ... moderate quantity.
G {8 Sodaandipotashe e small quantity.
o s 2lithiazandsstrontiai. = s i traces.
er gallorf Sulphates and chlorides of sodium or
IcBrayer# .}.)otassmm el e e R P e e e e traces. :
B Silica i v bl et e SR o . small quantity.

\te watedi Lotalisolid “matters it ot . 15.8 grains per gallon.
This is a good chalybeate water containing a notable amount
of manganese.

3974.—Mineral water from well of D. H. James, 125 feet

B deep. ¢ -
juantity. ANALYSIS.
g quantii‘z Carbonates of iron, lime and magnesia. . . . . .small quantities.
B £ Chloride of Sodium. .. .. s s S mu e e
uantity. 8 Chlorides of calcium and magnesium. . . . .. moderate quantities.
& Chlorides of potassium and lithium. ... ...marked traces.
Todide ofssodifint s #ers B i S ene s et 32 5
per gallo:{ Bromiderofsodiuami i s i Sas i very marked.
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B Free
Sulphateiofiflime; i i naiisie s e small quantity. B Fre
Sulphate of strontium.... ... ..... ..... traces. 0 Alb
BiBorate Of soda i g vonsina e Sugulianeh i f‘
Sulphide of sodium ... ... ... .. _.small quantity. [
Total solid matters. ... ..... .781 grains per gallf
: § City
3907.—Mineral water from a well near Cynthiana, Ky tpe
collected by M. A. Scovell. : e
3924.—Sulphur water from a spring on the Q. & C. R. I
near Green River bridge, sent by Supt. W. J. Murphy. ‘
3981.—Mineral water from the bored well of W. R. Renfyfé Nur
“Lexington, Ky. The'well is 66 feet deep and is situated on {§ Alcc
Nicholasville pike just south of the city. - Red
- Tot:
ANALVYSES in grains per gallon. i } Ash
3907 3924 3981 | Tot:
Carbonate of ‘iron. ... .. n ool T .18 SIS 1.o10 il Fixt
Carbonate of lime. ... ...... Sosith ol L 9.74 3.749 J Vol:
Carbonate of magnesia.. . ....... 3.67 — 3.842
Carbonate of strontia. .......... e gl J_
Carbonate of lithia, ... ......... traces .87 .055 i
Carbonateof soda. .. ............ 5.19 7.398 ary
Chloride of sodium. .. ..... S oG 42.07 8.2q0 fEAve
Chloride of potassium........... o 808l
Bromide of:sadiimyses i o et —_— .08 L in tl
Bromide of potassium ... .. notable quantity —— .020 QRADT
Sulphateof soda . . .......... — 1.698 I
Sulphate of potash.... ......... 2.51 1.61 — @Cha:
Sulphate of magnesia ... .. ..... 4.60 15.48 —
Sulphate of lime ......... e 26.33 —
Sulphate of baryta ....... ..... .071 ;Nuu
Sulphide of sodium. . .... notable quantity 10.60 trace :".;"-Mob
Todidest i innin st o S traces trace o1,
POTAtes i eimatie o hs i Sl traces trace [
Nitrates and organic matters. ... . traces traces tracesf¥A <h
Silicatiimsia o SR S .47 .87 455 B 4
fEotalisolidimatters e uiii o 88.85 107.80 27.651 |




KENTUCKY AGRICULTURAL EXPERIMENT STATION, XXIiX

Free sulphuretted hydrogen gas.. —— 4.61 .205
;. Freeammonia, partsin 1,000,000 . . 0.57
Albuminoid ammonia, ‘¢ ‘¢ .04
f
2 WINE.
- gallf 3819,—Concord wine, made by Thos, R. Walker, Junction
City, Ky. 'The wine has a very rich red color and fine bouquet;
» KB the flavor also is excellent, though somewhat too acid and
.| astringent, Its specific gravity was 1.0065 at 15.5° C.
R
| ANALYSIS.
Renfr INumMberaifset s s dae: el e e R B0
on. L Lcololamieaae s e s STl T e 10.47 per ct. by wt.
ERRedicingaSugars ten il sl it ot 3:00% [=r13.25 by vol.
' Total residue on evaporation...... .. . 5.54
AR e S S T TR e N Sl
3081 ' Total acid, calculated as tartaric ..... .81
1.orof Fixed it & e s
3.749!1 Volatile acid S acetigsni iy .077
2 843 i 2
I
n;"f» COALS.
117
.055 I8 3645 —Elkhorn coal sent by Maj. H. C. McDowell, Janu-
7_39‘\5@ ary 5, 1897, from a mine on the L. & E. R. R. at Jackson.
8.290f Average sample.
59\‘ 3767.—Average sample of a ‘‘parting’’ about one inch thick
— - iin the Elkhorn coal No. 3645. Brought by Dr. W. O. Sweeney,
.0z20 @RADril 6, 1897.
1.698 ] 3853.—Elkhorn coal, same as 3645; hand specimen brought
— BChas. Hendrie.
e 3999.—Cannel coal; J. Waller Rodes, Lexington, Ky.
e ANALYSES.
71
t.‘O/e iU hErE bt e s 3645 3767 3853 3999
2aC PRICisturedi s e e e o8 ) 2 2
trace @Volatile combustible matters. 35.65 j 4425 )
tracc. Fixed carbon. S 57.64 53.83 28.90
LLaCCiEh e ! 3.93 6.10 1.92 9.63
1455 e B
& 100.00 100.00 100 0O
27.651 |

t
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|
|
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Sulphurs st e g 0.97
Cokell st auEt e 61.57 55.75 38.53

Color of theash........ _nearly white white buff.

COKES. N

3828.—72 hour coke made from cr"tiSTméd Elkhorn coal (No.

3645) and represent

Sweeney and Mr. Chas. Hendrie.

pact, very fine grained coke.
3849.—Coke made from the top bench of the Elkhorn coal

No. 3645.
3850.—Coke made from the lower bench.

ANALYSES.

N DEE ey st e e o 3828 3849 3850
Moisture and volatile matter. ... 0.93 1.57 1.35
Pizediearbon Wi nimn etk 92.93 92.18 93.15
N e e N e 6.14 6.25 5.50

100.00 100.00 100.00
SUIPIUES: S b 0.75 0.62 0.78
DHOSPHOBUS s s i e 0.017

red.

Color of theash ... .........

ing the whole bed; brought by Dr. W. O
A very good looking, com-,
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Division of Entomology and Botany.
»JM A. ScovEeLL, Director.
! Sir.—I submit herewith a report of the Entomolocrlcal and
' Botanical Division for the year 1897 :
: During the summer of 1897 the time of the Entomologist
and Botanist was given for over a month to the inspection of
Kentucky nurseries, a law having been enacted at the special
‘session of the General Assembly making this work a part of his
bdutles and constituting him State Entomologist. Contrary to
my expectations, the San Jose Scale was not discovered in any
bof our nurseries, and Kentucky fruit growers have little to fear
from them as scources of infection. It is possible, of course,
that the scale may be brought to such nurseries in the future,
byet, with the certificates of inspection required by the law with
Fevery package of imported nursery stock, the danger is greatly
lessened. ‘The chief danger now to be feared is from centers
that became infected before the law was enacted. So far as I
know, the scale has only been introduced into the State by indi-
yviduals who have obtained stock direct from outside dealers, and
the fact calls attention to the need of a clause in the law making
it obligatory upon anybody to destroy the scale when it is found
tipon his premises. A draft of a bill requiring the destruction
of the scale wherever found was prepared toward the close of
the last regnlar session of the General Assembly, and will be
presented at the next session.

Some attention was given to the weed known as Woolly
Mullein ( Verbascum phlomoides) that has been introduced into
ISeveral counties southwest of Louisville along Nolin River.
From my observations made last season on cultivated land that
had been in 1896 infested I was impressed with the fact that it
1S not calculated to give trouble in cultivated fields. In a corn
field where the mullein was abundant in 1896 I could not find a
single plant.

i ixperiments have been made during the summer on tobacco
ihisects, on broom-rape, on the gape worm, potato scab, apple
10t, and observations have been continued on forage plants with
teference to a future bulletin.

‘\
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Bulletin 67, published in May, 1897, contains an account of
the San Jose Scale, with remedies for its injuries.

Bulletin 69 of the Station series contains a couple of articles
from my Division, on varieties of wheat and on the treatment of
seed wheat.

Bulletin 70, contains an account, with illustrations, of the
Woolly Mullein, and an illustrated article on the gape disease of
poultry.

Bulletin 72 contains two articles giving the results of ex-
periments in preventing scabbing of potatoes.

Considerable attention has been given during the winter to
perfecting our equipment, in apparatus and literature, for work
in bacteriology, a subject that is rapidly looming up in import-
ance in agriculture and medicine. Some attention has been
given to growing several aroma-producing bacteria and intro-
ducing them into butter as a means of improving its flavor. One
of those tested seems to hrave a value for this purpose, and gives
a butter that is generally pronounced by unbiased judges sup-
erior to the best butter made without the aid of the culture. Mr.
Harper, Dairyman of the Station, has devoted a good deal of
time in my Division to special work in bacteriology, along a
somewhat different line, as a preparation for a post graduate de-
gree, and has obtained some interesting results.

The instruction in Entomology in the College has always
been in my hands since its introduction as a part of college work
here. In 1895-96 Miss Didlake prepared her post graduate the-
sis in my Division. During the winter of 1897-g8 the number
of students, including the specials in Agriculture and a senior
engaged in thesis work, required considerable time from Station
work. ‘This teaching is not properly a part of Station duty, and
has been accepted solely as an accommodation to those who are
trying to build up the agricultural side of the College. If I am
to give time to it in the future I wish to suggest that this
instruction should be formally recognized as a part of Station
work, that my Division may have proper credit for what it is
doing in this line.

Assistance in the Vivarium, now in excellent condition, has
been given me during part of each school day and on the whole
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of Saturdays by Mr. G. N. Keller, an undergraduate in the
Agricultural course.

Miss Mary I,. Didlake, of Lexington, an alumnus of the
College has rendered very useful service to my Division in
arranging and labeling the herbarium collection.

Respectfully submitted,
(Signed) H. GARMAN,
Entomologist and Botanist.

Division of Horticulture.
M. A. ScovrLL, Director.
SIrR:—I submit herewith a report of the Horticultural
Division for the year 1897.

As noted in my report of one year ago, the horticultural

work of the Station has been receiving of late a comparatively

small portion of my time, on account of the increasing amount
of college duties.
3 The work has therefore been confined mainly to experi-
ments with small fruits, particularly, strawberries and grapes,
which require a maximum amount of attention during the sum-
mer vacation. The past season has been on the whole quite
favorable to these crops, as the droughts of the late summer did
not commence early enough to do serious injury to the small
fruits.

Of the strawberries, we had in culture 111 varieties, of

which a considerable number were in fruit for the first time with
us.

During the fall we have sent out inquiries relating to the
strawberry crop, the methods of its cultivation, the value of
different varieties, etc., all over the State, in order to secure
information from various sources to combine with our own data

* upon this subject.

The results of our own experiments together with this
information received from other growers, are now being brought

S Bt
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together and will soon be ready for publication, as a bulletin of

the Station.
Our young experiment vineyard has been increased during

the year by the addition of a considerable number of new varie-
ties, and the older vines have given for the first time nearly a
full crop of fruit.

This first crop of fruit of about sixty varieties has been of
great interest to us, and has attracted a good deal of attention
from visitors.

Among the varieties are several which seem to give promise
of becoming valuable additions for special purposes to the kinds

heretofore grown in Kentucky.
A number of minor experiments have been conducted with

vegetables in the field, and the forcing houses have been utilized
as heretofore, for winter vegetables, especially lettuce, and for
the propagation of plants for outdoor setting iu the spring.
Respectfully submitted,
(Signed) C. W. MATHEWS,
Horticulturist.
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(Corrected for temperature and

Elevation of Barometer

TENTH ANNUAIL REPORT OF THE

BAROMETRIC PRESSURE.

instrumental error only).

Cistern Above Mean Sea-Level,on Dec. 31, 989 Feet.

( All barometer readings have been reduced to above elevation).

January .......eeeeee

February ...coeooeeenees

August  ooeiins enees
September........oooeneee
OCtODET Luvve ceeue veennens
November .......oe......

December ...... .c..oeeee

Monthly.

1:1.
29.07
28.97
28.98
29.01
28.98
28.95
28.94
28.97
29.11
29.04
29.06
29.02

348.10

29.01

Highest Lowest 1 Absolute
Date. Date.

Observed. Observed. range.
In. In. In.
29.46 30 28.66 17 =09
29.55 i 28.50 6 1.04
29.39 15 28.39 19 1.00
29.54 20 28.61 9 .92
99.32 18 28.67 2 .65
29.08 10 28.79 17 .29
29.16 19 28.75 11 41
29.14 5 28.74 10 .40
29.29 21 28.91 19 .38
29.35 14 28.61 11 74
29.50 17 28.54 1 .96
29.39 24 28.54 13 .85

a a a a
Highest. | Date. | Lowest. | Date. 8.43
Feb. Mar.

29.55 27 28.39 19 .70
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KENTUCKY AGRICULTURAL EXPERIMENT STATION, XX XVii

Elevation of top of

PRECIPITATION.

(Amount in inches and hundredths.)

gange above ground, December 31, 2 feet.

’E? Greatest Amount| _ c;*

—_ R Hq .
B in any =

. 924 Consecutive | 6.9

MONTHS. : Hours. e

£ 5e

= o2
: Amt. Date. | =

L]

Inches. | Inches.
Jan . s 2.59 291 { i 0
< 2
RN 6:33: | c1:32 { aleiling
Mar e 6.55 | 1.29 ‘L Siliep
N St s 5.80 1.22 8 2
‘ f11 -
Ay e s 4,48 | 1.28 |0
99
June {708 [56293 Liodi|2
Uy i 434 | 2.2 Jl L’) 1
AT e 3.21 .89 22 0
Sept .80 42 S0
(Do B e s .38 17 11 0
NGV 483 | 1.54 i 5 1
Decs bR 5.11 1.34 20 1
SYRR s P A 49.19 a. a | a.
Mean i aniesss a. a. a. a.
\

Normal rainfall for ‘Xprll 3.72 inches.

Normal rainfall for May 3.49 inches.

Normal rainfall for June 4.25 inches.
~ Normal rainfall for July 5. l‘s 111L11e<-

Normal rainfall for August 3

2 inches.

Normal rainfall for beptember P 54 inches.

IR

o0e1],, 3do0x9

oI M

Jo

ou
skep
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19
14
13
14

18

17

18

17

a.

W
©]

No. of
Consecutive
Days
Without Rain.

[

l
(

from 9to12inc.

from 13 to 17
from 25 to 29

from 18 to 22
from Hto 8
from 16 to 20
1 from 24 to 27
from 30
L)
9to 15
from 25 to 29
from 7to 9
from 13 to 15
from 27 10 30
“from Hto 9
from 11 to 14
1 from 16 to 21
from 26 to 28
3tolH
from 18
10
f10111 10to 19
from 21 to 27
from 12to 15

J from 17 to 21

f

! from

from 27
to 2
6to 10

from 27 to 30




xXxXViil TENTH ANNUAIL REPORT OF THE

SUNSHINE AND CLOUDINESS.

| MEAN CLOUDINESS.
I!l NUMBER OF DAVS. (0 to 10).
@ d (@] @ (e} i
—_ 5] — =
MONTHS. g A e Saling
sl O G e
2, : : <
5} ;
S :
o
i<
JANUATY ceuee coneemrennsenessnesssnsnsssnens 7 7 17 68 | 52| 6.9
FeDIUAry toveeennnrienrneannnnanecncsiees 6 4 18 8.0 7.2 7.4
MArCh iis i veeensenstones sosssssassanssas 3 13 15 7.3 6.4 7.3
April 7 9 14 7.2 | 56 | 6.3
IVIAY, ieveibneeevssasrebsss siran aonsessssesosas 13 7 11 5.0 556 5.3
)
THHE Tl doh e taberans fis e cietes 7 GOl A 7 T RO G
Tl foe sovetasiiiivnisdisseannasaisnaianss 7 14 10 5.9 6.0 6.0
¢
Angustciiv. esictviiias saeiaritiiaseaes 10 18 3 39| 45 | 4.6
September.. ... i 25 4 1 1.5 1.2 1.8
OCEODEE itsseesaonans soassssssasnasasanssss 23 3 5 2.7 2.0 2.4
NOVEMDET tivveviriirrnrnraneriaresnissases 10 6 14 5.6 5.5 6.1
DECEIDET .. vvuvnracsreracnsaasssasane sonee 3 6 22 8.7 8.3 8.0
SUMIIATY .evueneennnrassescennsaennsessenses 121 107 | 137 | 69.0 | 63.3 | 68.0
Mean s ate v sl e a a a 5.8 5:3 5.7
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KENTUCKY AGRICULTURAL EXPERIMENT STATION. XXXIX

Elevation of anemometer cups above ground December 31, 104 feet.

WIND.

*UO1IOIL([ SUI[IBAI]

Maximum
Hourly Velocity
During Month.

No. of

Days
With
Gales.

MONTHS. e
Miles. | From. | Date.

[annany it N. W. 48 N. W. 18
e DE Aty e e NG 42 N. W. 15
Marchise: M S. W. 50 S. W
April L...iciicienreeeiee S. W 44 S. W 1
IV Ay o N e N. W. 38 5 2
NS 5 R oo S W. 48 S. W. 18
Julyisse st S. W. 40 S. 24
Angust sl G e S. W. 46 N. E 2
September . ...ocive... o E. 24 S. W 2
@ctober s S. W. 30 S. W. 11
November ............... S. 20 W.
Decembert. i Ritts S. W. 40 S. W.
S UITITTA Y sh st oy ases a. a a. a
M e e e e o ae alaaeas S. W. a . a
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>l TENTH ANNUAT, REPORT.

NUMBER OF DAYS.

| Thunder-

MONTHS. i Snow. Hail. Fogs.
TRy o e P R RO R 0 7 0 1
e DALY oi i ek shsnssmsanashonnes 4 2 1 0
BRI SR e T e 2 0 0 0
AT ot ey 1 0 0 1 7
VL o e e A N T e 2 0 0 0
JUDE cicvuneivanrininoossstaes cieeaseane 5 0 0 0
Ly s o s eoete 8 0 0 0
TN ERT B OO OB X IO 4 0 0 0
“September ....... s e 1 0 0 0
OCLODE Tt i e s e RO 0 0 0 0
INOvem b e T S o et 1 0 0 0
December i Lttt i s i, 1 5 0 0
S T Ay e o 29 14 1 2
Mean ....coicaacess sassnssssansassossse a. a. a. a.
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BULLETIN NO. 66.

TOBACCO.

Test of Fertillizers.
BY M. A. SCOVELL AND R. J. SPURR.

he test with fertilizers on tobacco is a continuation of
our work of last year, results of which we published
in Bulletin No. 63.

It has been shown from our experiments heretofore
that phosphoric acid, or phosphoric acid and nitrogen,
without the assistance of potash compounds had little if
any effect on increasing the yield of tobacco on our
land. Therefore in our plan of experiments no plots
were reserved for applying phosphoric acid or nitrogen
alone or the combination of the two.

" Plots 1, 2, 4 and 5 contained 1-10 acre each. Plots 3a
and 3b, 1-20 acre sach.

The plan adopted was as follows :

Plot 1—Received 20 pounds of crude nitrate of potash
from tobacco stems and 24 pounds dissolved bone.

3

'
13
b




4 o s et e
T

R

4 Bulletin No. 66.

Plot 2—16 pounds of sulphate of potash.

Plot 3a—No fertilizer.

Plot 3b—No fertilizer until July 94th, when ten pounds
of nitrate of potash was sown broadcast.

Plot 4—48 pounds double carbonate of potash and
magnesia. ~

Plot 5—20 pounds of crude nitrate of potash.

The nitrate of potash used in the experimenis was
obtained from Henderson, Ky. and is a by-product,
resulting from concentrating the extract of the stems or
mid-ribs of the leaf of tobacco.

The analysis showed this by-product to contain 41 per
cent of potash and 11% per cent of nitrogen, showing it to
be nearly pure nitrate of potash. On the plots receiving
the nitrate of potash 8.2 pounds of potash was applied and
2.3 pounds of nitrogen as nitrate. The dissolved bone con-
tained 28. per cent. of available phosphoric acid, 80 that
plot No. 1 received 6.7 pounds of phosphoric acid. Sul-
phate of potash contained about 50 per cent. of potash, 8o
that plot No. 2 received 8 pounds of potash. The double
carbonate of potash and magnesia contained 20. per
cent. of potash, so that plot 4 received 9.6 pounds. of
potash.  As plot 5 received the same amount of
nitrawe of potash as plot No. 1 it received 8.2 pounds
of potash and 2.3 pounds of nitrogen as nitrate. The
ten pounds of nitrate of potash were applied to plot 3b
after it was seen that without the use of some fertilizer
the crop would be a total failure, in the hope of demon-
strating the fact that even after the tobacco had made a
poor start it could be greatly improved by the addition
of a quick responding commercial fertilizer.

The season was a fair one for tobacco so far as the
weather was concerned but the tobacco worms were
unusually destructive. Our field notes show that from
appearance the tobacco on plots 1 and 5 was the best,
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Tobacco. 5

followed closely by 4 and 2. The tobacco on 3a was:

almost worthless, the plants failing to grow more than
ten inches high. The application of ten pounds of
nitrate on 3b on July 24th, soon had a marked effeet on
the appearance of the tobacco, but the growth had been

“too much stunted to produce good tobacco.

The stand was almost perfect on all of the plots, there-
fore no correction is made for the few missing hills found
in the plots. The tobacco was grown in rows three feet
apart and the plants were set two feet apart in the rows.

The following table shows the kind and amount of
fertilizer used and the yield of tobacco calculated per
acre for each plot:

Table 1. TOBACCO—Test of Fertilizers.

Fertilizer Used. Yield of Tobacco in l1bs. per acre.
No. Ibs. |Long [Short v
Plot. Name. per acre| Red. | Red. Lugs | Trash Total
18 Dissolved Bone..... 240 530 | 260 | 265 ! 240 | 1295

Nitrate of Potash .. 200 ‘
2. Sulphate of Potash..[ 160 | 350 | 205 | 140 | 265 960
3b. |Nitrate of Potash ap-

plied July 24.... .| 100 100 | 120 | 100 | 260 [ 580
3a. [No Fertilizer....... 0 | 200 {100 | 200 | 500
4. Carbonate of Potash

and Magnesia..... 480 215 195 | 3356 | 315 1060
5. Nitrate of Potash....| 200 305 [195 ' 300 | 310 ! 1200

The yield of plots one and five and even four and two
is satisfactory, indicating as the results of last year did,
that by applying potash fertilizer, and especially potash
with nitrogen, on our land, we can produce a satisfactory
yield of tobacco. The quality of tobacco raised, how-
ever, for two years in succession is not of the highest
grade. Last year the leaves were not only short but
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6 : Bulletin No. 66.
the ' tobacco was deficient in body and the color was off. ¢
This year our tobacco was better, the body good, the {
color fair, but the leaves were short, but the proportion |
of trash, lugs and inferior grades was so great that the i
crop must be considered of inferior quality. .
g/
2 i
‘ it q
B | |
=i 3 Notes On Tobacco Worms, from Observations {
, E |

Made In 1896.

BY H. GARMAN, ENTOMOLOGIST AND BOTANIST,

Probably not oftener than once in a half century do
the tobacco worms become as abundant as they were in
the summer of 1896. They were presenton both tobacco
and tomato in myriads, and proved so destructive that
some fields of tobacco were abandoned, and in the fall
presented only a wilderness of stems and midribs of
leaves. In such fields as many as five worms, represent-
ing both species, were fréquently observed on a single

plant. Their advent was so sudden that before the seri-

ousness of the outbreak was realized, tobacco that had
been the pride of its owner, and showed scarcely a mu-
tilated leaf, was severely injured. It was near cutting
time when they became most abundant, and some grow-
ers preferred to cnt their tobacco as the best means of
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Tobacco Worms. T

saving it. On the ‘‘suckers” in fieldsand on abandoned
tobacco the worms remained until frosts killed the plants.
Large numbers of both species were collected in October,
from such tobacco, and they were observed in fields
until October 12.

The good work done by insect parasites and by skunks
in destroying the worms leads me to think they will not
be as abundant next season. Yet from the numbers
that pupated in our Station Vivarium, there can be no
doubt but that some pupee are now in the soil of last
season’s tobacco fields. Fall and winter plowing would
break up the earthen cells in which they lie and expose
them to the weather and their enemies. Of course to-
bacco planted in 1897, on land which was badly infested
in 1896, is more likely to suffer than it would be on new
land, but since the moths are strong fliers, they are likely
to find their way in larger or smaller numbers to tobacco

.planted anywhere in Blue Grass Kentucky.

The outbreak, like many other misfortunes, taught its
own lesson, and doubtless many of those who suffered

~will be better prepared for such emergencies in the future.

THE EFFECT ON TOBACCO WORMS OF VARIOUS QUANTITIES
OF PARIS GREEN.

In an earlier bulletin atténtion was called to the fact
that young worms are more easily killed than old ones,
and that weaker mixtures than those sometimes used in
the field could be trusted to destroy worms if applied at
the proper time. In order to satisfy any doubts on this
point that might arise in the minds of those who use the
arsenite on their tobacco, worms were kept in the Viva-
rium of my Division last summer and fed tobacco treated
with mixtures of Paris Green and water, rangeing in
strength {rom one pound in forty gallons to one pound
in one hundred and fifty gallons. The results of these
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tests are given in the three tables following, the tables
constituting equivalent series, and alternating numbers,
beginning with No. 1, denoting treated worms, while’
even'numbers (2, 4, 6, etc.,) denote untreated worms and
constitute checks on the others.

For every mixture three small worms were used in one
lot and three large ones in another, so that,including all
three’series and both large and small worms, eighteen
examples were treated with each mixture and eighteen
others were kept as checks, making a total of 252 worms
in all. By small worms is meant those from one-third
to one-half grown. We found it impossible to make up
these lots of worms of exactly the same size. The large
worms proved in some cases to be ready to go into the
ground for pupation, and some of those that are noted
as persisting until September 19, and finally pupating,
probably did not eat the poisoned food at all.

The tables speak for themselves, but it may be well to
call attention to some of the general conclusions to be
drawn from them.

1. They confirm the conclusion previously reached
that young worms are more quickly killed than old ones.
Thus the average duration after treatment of lots of
small worms was 4.43 days, while the treated lots of
large worms persisted on an average 12.33 days.

2. The length of time required to kill worms increases
as the strength of the mixture used diminishes. The
average duration of all the lots of worms, of all sizes,
treated with a mixture consisting of one pound of Paris
green in 40 gallons of water was four days, while the
average for the lots which had been treated with the
mixtureé consisting of one pound in 150 gallons is 14.17
days. ' But it must be added that the increase in the
averages is not a regular one, and that some of the lots
treated with weaker mixtures lasted lenger than others,
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Tobacco Worms. : 9

the worms of which ate more of the poison. In a
general way, bowever, the averages show that worms of
all ages fed weak mixtures live longer than those fed
strong ones.

' 3. When worms are young, weak mixtures will serve
as well as stronger ones. The average duration of lots
of young worms treated with mixtures varying from one
pound of Paris green in forty gallons of water to one
pound in 100 gallons was 4.11 days. The average of the
lots of young worms fed mixtures varying in strength
from one pound in 120 gallons to ‘one pound in 150
gallons was 4.67 days, only a trifle greater. The increased
time required to kill the worms does not consequently
count against the weak mixtures used in these experi-
ments when the young worms are considered alone.
That it is of more importance when dealing with large
worms, is shown by the fact that the difference in average
durations of lots of large worms at the two ends of the
series-is much greater than in the case of the lots of
small worms. Thus large worms fed mixtures varying
in strength from one pound in fort, gallons to one pound
in 100 gallons, persisted, on an average, 8.44 days, while
lots fed mixtures varying from one pound in 120 gallons
to one pound in 150 gallons averaged 15.25 days.
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i Various Mixtures of Paris Green.

Bulletin No. 66,

TABLE 1,.—SHOWING EFFECT OF

Tests Sﬁé.i'ted

No.

e e l
#WMHOCDOOQ@CN#WMH

+

o @ Il . .
5 WE 2 = = =

e e 5

= Fg @ é = 2
11b to 40 gals.|Small | 1 alive. | 1 alive. | None alive .....
MonessBinieis Small | 3 alive. | 3 alive. | 2 alive .......-.
11b to 40 gals.| Large| 3 alive. 3 alive. | 2alive..........
INOnE:Z e et Large | 3 alive. | 3 alive. 2 alive.. .......
1 1b to 50 gals.| Small | 3 alive. 2 alive. | 2 alive.. ........
None. ... Small | 3 alive. | 3 alive. | 3 alive.........
1 1b to 50 gals. Large | 3 alive. | 3 alive. 3 alivesusi: Ssiis
Nonei:- 5o -0 Large | 3 alive. | 3 alive. 2 alive,. sty
1 1b to 100 gals.| Small | 3 alive. 3 alive. | 2 alive.. .......
None. .. Small! 3 alive. | 3 alive. | 3 alive..........
11b to 100 gals. Large | 3 alive. | 3 alive. | 3 alive
None; 2 nes & Large | 3 alive. | 3 alive. Shalive.. .0
1 1b to 120 gals.| Small | 3 alive. 3 alive. | None alive .....
None.s i -taab Small | 3 alive. | 3 alive. | 2 alive..
1 1b to 120 gals.| Laxge 3 alive. | 3 alive. | 3 alive.. ....---
None. © . - Large | 3 alive. | 3 alive. 1 alive, 2 missing
11b to 130 gals.| Smelyg 2 alive. 2 alive. | 1 alive........ .5
None: {we i bmall ‘,3 alive. | 3 alive. | 3 alive.. ....... £
1 1b to 130 gals.| Large | 3 alive. 92 alive. | 1 alive.. .......
None ... ... .. Large | 3 alive. | 2 alive. 2 alive.. -:.....
1 1b to 140 gals.| Small | 2 alive. 1 alive. | None alive ..... _
None . .. Small | 3 alive. | 3 alive. | 3 alive..........
11b to 140 gals. Large | 3 alive. | 2 alive. | 2 alive.. .......
None fox ot .. Large | 3 alive. 3 alive. | 1 alive, 2 missing
1 1b to 150 gals.| Small | 3 alive. 1 alive. | 1 alive.......-..
None . .. Small | 3 alive. | 3 alive. | 3 alive..........
11b to 150 gals. Large | 3 alive. | 3 alive. 3 alive........--
NOfe 2t .t Large | 3 alive. | 3 alive. 3 alive
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FEEDING TOBACCO WORMS

Augus£ 25. Tnree Worms Used for Each Test.

11

August 29.

September 1.

|

\

*

Sebtember 4,

September 10.

September: 19.
No

3 alive..
2 alive,1 miss'g
3 alive.. i

'1 ahve

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

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

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

None ahv
3 alive

3 alive ..

2 alive..

None alive
2 alive.. . .|

1 alive..
3 alive.

3 alive...
1 alive .

Noue ahv
2 alive..

None alive
3 alive.....

2 alive....
.1 alive..
None alive
3 alive ....

None a.ive|.......

2 alive .

2 alive ...
1 alive ....
\Ione ahve

3 alive ....
1 alive ...
galive_.

Dealivei= -,
1 alive .

el
.| 2 alive .

...........

...........

..........

...........

1 alive,a pupa e
.{1 alive,a pupa

..........

None alive .

.| None alive

1 alive .
2 alive .

-------
.......

-------

9
10
....... 11

...... 12
....... 13
........ 14
.. |15
....... 16
...... 17

------

19
20
21
22

...... 2
....... 24
25
26
N’ne ali’e 27
1 alive...!28

18 ¢
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TABLE II. ;SHOWING EFFECT OF
Tests Started August 26,

Various Mixtures of Paris Green.

Used for

g . Z - 3 3
S CE 2 Z z E
gl £ o = = 5 z

< 9 2 é < fﬂ"

Ay = -CE
291 1b to 40 gals.|Small | 3alive. ... Nonealivel ..o .
30| None. .... Small | 3alive....| Salive.. | ...........
31{11b to 40 gals. Large | 3alive....| None alive| ...........
32 None. .... Large | 3alive....| Salive....| ....... ...
33111b to 50 gala. Small { 2 alive....| 1 alive....| None alive. .
galiNone i Small| 3 alive....| 3alive....| 3 alive......
35/11b to 50 gals.|Large| 2alive....| None alive|............
36 | None. . Large | 3alive....| 3alive....| ...... ...
371 1b to 100 gals. Small | 3alive....| 2alive... | None alive..
381:NGne. s oLk Small | 3alive....| 3alive....| 3 alive..
3911 1b to 100 gals.| Large | 2alive....| 2alive... | 2 alive.. ...
40| None. . ... Large | 3alive....| 3alive... | 3alive
41 |1 1b to 120 gals. Small | 1 alive....| None Alive
A2 None ! Small | 3 alive....| 3alive.. . | .. ....
431 1b to 120 gals.| Large | 3 alive....| 1alive... | Lalive......
44 | None. .... Large | 3alive....| 3alive.. |3alive
45|1 Ib to 130 gals.|Small | 3alive....| 2alive.. | 2alive
46 |None. ...... Small | 3alive....| 3alive.. |[3alive
471 1b to 130 gals.|Large | 3 alive....| None alive| ...........
48 None . st Large | 3alive,..} 3alive.... ... .......
49 |1 1b to 140 gals,| Small | 3 alive....| 2alive.... 2alive., ...
50| None. ....... Small | 3alive....| 3 alive....| 3alive......
51|1 1b to 140 gals.| Large| 3 alive....| 3alive... .| 2 alivess: it
b2liNones nt ok Large | 3alive....| 3alive... .| 3alive
53|11b to 150 gals.| Small|.............| 3alive....] 1alive
b4 |None, :..--.§} Shnallesere e i 3alive....| 3 alive -
55 (1 1b to 150 galﬂ Large .| 3alive... | 3lalive... ...
56 | None. Large | .| 3 alive.. | 3alive.. ...
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FEEDING TOBACCO WORMS
Except Nos. 53-56, which were started August 27. 3 Worms
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~ TABLE HI.-SHOWING EFFECT OF
Various Mixtures of Paris Green. Test Started
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“FEEDING TOBACCO WORMS
August 29. 3 Worms Used for each Test.
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TOBACCO WORMS ON DRYING TOBACCO.

In the hurry to get tobacco under cover a good many
worms are sometimes carried into the barn on the freshly
cut plants. Contrary to what would be expected they
continue to feed on the leaves for several days afterward

‘and may in this time devour the better part of whole

plants. The tobacco dries very slowly and the worms
thrive on it, seemingly, for some time, about as well as
on the growing plants. / Growers familiar with this
characteristic of the pest take care ordinarily to have
évery worm removed before the tobacco is housed. With
the tobacco crowded in the barn it would be a very
troublesome task to remove worms which had been thus
carried in doors, and tobacco smoke has been suggested
as a means of compelling them to let go their hold.
Burning sulphur has also been suggested. Probably the
most effective method would be fumigation with bisulph-
ide of carbon, after shutting closely the barn containing
the tobacco. Whether these materials would affect the
flavor of the tobacco or not is a question to be settled by
experiment. = Our first complaint of trouble of this
nature was received last summer, though the injury has
been known to us for some time. I am informed that
smoke made from smouldering wood is sometimes used ,
but that it is not very effective, and leayes a peculiar
flavor with the tobacco that is likely to affect its sale.

TWO KINDS OF TOBACCO WORMS : THEIR DISTRIBUTION.

Throughout the southern States a single species of
tobacco worm or horn worm is known to growers of the
crop. But a second species very clesely related, and in
habit, structure and appearance, much like the southern
tobacco worm, occurs at the north and in some of
the tobacco growing sections displaces the southern

species. || Ordinarily here in Kentucky the southern
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Tobacco Worms. 17

worm only is seen in tobacco fields. But the moth or
fily of the northern worm is bccasionally observed about
flowers, of evenings, and during last summer’s outbhreak
the northern worms became not uncommon in some
fields. This is intermediate ground for the two worms
and very probably the northern worm is at all times rare
in tobacco fields of the South Atlantic and Gulf States.

Its moth seems to occur there constantly, however, in
small numbers.  Prof. H. A. Morgan, of Baton Rouge,
Lousiana, informs me that he has observed some every
season for the past eight years. /

Prof. Fernald, of the Massadhusetts Experiment
Station, says that the northern/worm (2. celeus) is the
tobacco worm of the Connectiéﬁﬁ‘ Valley, and that he
has never obtained the sout¥ern worm from tobacco at
Amherst. The southern wog.;’in does occur, however, with
the northern species at Ney? Haven, Connecticut, accord-
ing to observations made’by Prof. Thaxter when con-
nected with the Connect(/,c'ut Station. Dr. Fitch, when
State Entomologist of New York, a good many years ago,
stated that it occurred/in the southern part of his State,
whereas the northepi worm prevailed elsewhere. Prof.
Kellicott, of Columabus, Ohio, finds both species common
on tomato, but 2. carolinra in greatest abundance. Af
Buffalo, New York, he found Z2. carolina rare, and P.
celeus abundant. From my own experience I can say
that the southern worm is common on tomatoes as high
up as Central Illinois. Buat at Lansing, Michigan,
Professor G. C. Davis finds the northern worm very
common, and has never collected the southern species
there. State Entomologist Lugger, of Minnesota, writes
from St, Anthony’s Park that he has never seen 2. caro-
lina in that State, and even 2. celexs is not common. In
Canada, too, the southern species is very rare, while the
L. celeus is sometimes exceedingly common and destruc-

-~
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tive. The following with reference to its occurrence
there is from a letter recently received from Dr. James
Fletcher, Government Entomologist of Canada: “The
only locality in Canada where these have been complained
of as a serious pest is the extreme southwest part of On-
tario Province in the coujities north of Lake Erie. About
1887 the caterpillars of 27. celeus did a great deal of harm
in che leaf tobacco p'la,ntfations of Messrs. Hiram Walker
& Co., at Walkerville in Hssex county, and the pupz
were collected by the bashel.” A few examples of the
gouthern moth have recently been collected at electric
light in London, Ontario, Canada, and are now 1in the
collection of the Entomological Society of Ontario. In
a letter, which I havei" been permitted to see, from Mr. J.
Allston Moffat, Curagor of the Society, to Dr. Fletcher,
the former gentleman writes : «I have the pleasure of
stating that 1 have a pair of ©£/anadian 7. carolinain the
collection, taken at electric light in London last summer.
I had one of them on exhibitio.: at the last annual meet-
ing, and none of .the visitors had ever seen a Canadian
specimen before_.” fSo that, putting all the observations
together, it may be said that the northern limit of the
southern worm, so far as its breeding ground is concerned,
falls somewhere near' the south border of Massachusetts
and New York aud along the north border of Ohio,
Indiana and Illinois.  Probably along the Mississippi
River and in the immediate vicinity of the Atlantic coast
the southern worm extends farther north thar at inter-
mediate points, since this is true in general of southern
insects and to some extent also of birds and fishes.
Qimilarly the breeding ground of the northern worm
may be said to extend southward to the south border of
Virginia, Kentucky and Missouri, but in the mountains
of both eastern and western North America probably
extends farther south. West of- the Mississippi River
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Tobacco Worms. 19

the two insects are distributed much as they are in
the East, as far as [ have information on the subject.
| In Nebraska, Prof. Lawrence Bruner finds the northern
species much the more abundant, t’he southern moth and
worm being rarely seen there. Prof. F. H. Hillman, of
Reho, Nevada, says that 2. celexs/is by far the commoner
in that State, and that he has/ not taken 2 carolina.
In the lists publisbed by systematic entomologists
both species are said to occur throughout the United
States, but the statements are based 1?[)011 observations
of collectors of moths, and as the winged insects are
strong flyers they are likely to be encountered long dis-
tances from their normal breeding grounds. The species
to which the technical name Phlegethontins carolina i8
applied is unquestionably in the main southern in dis-
tribution, and outside our limits occurs in Mexico, South
America and in the West Indies. In his notes on Cuban
hawk moths (Proceedings of the Entomological Society,
of Philadelphia, 5, p. 69), Mr. Grote does not include our
northern worm (2. celexs) at all, and hence it is to be
assumed that it does not occur on.that island, or else
that it is rare there. It does occur, however, in Florida,
for I have just had-the privilege of seeing a specimen of
the moth collecteﬁg’at Lake City, in that State, by Pro-
fessor P. H. Rolfy. The moth was sent to me in a
miscellaneous colleftion of hawk moths, in which were
three moths of the fbuthern species to this one example
of the other, but prebably the southern species predom-
inates in Florida mn;axr'h more decidedly than these num-

bers indicate . * s
y

*Since the above was written a letter has been received from Prof.
Rolfs, stating that in his collection there are six times as many .
carolina as of P, celeus:

~-p
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LIFE HISTORY OF THE SOUTHERN WORM.

Observations made on the worms this season tend to

_confirm conclusions (see Bulletin 63, p.78) reached in

=2 : previous years as to the number of annual broods. The 0
) _young worms appeared before the plants were trans
planted and did some mischief in the seed beds. On

o

~June 20, I saw on the place of Mr. Paul Lansing, of ;
- Versailles, in Woodford county, worms that were nearly = w
two-thirds grown. Doubtless these represented the first
brood of the season. The moths I did not see at this
_time, but in 1889 noted them as abroad on June 8. -
The latest brood was observed as young worms on
the growth of new leaves that appears after the tobacco * g4
crop is removed. On October 12 they were common, ]
but I do not think this brood matured, owing to {rosts| = 4
that occurred subsequently . ¢
I have seen no description of the egg of the southern
worm. It is shortly oval, with the two ends alike. f'
Specimens preserved in alcohol measure 0.06 inch inj = ¢
length*. [t is emooth and translucent so that the con- =
tents can be seen clearly through the egg—coat. - N
‘ ; i b
THE DIFFERENCE BETWEEN THE NORJJIERN AND SOUTHERN = ¢
' TOBACCO WORME% ; \
The opportunity to collect larg™ numbers of both le
northern and southern tobacco woyms during the season 3
of 1896 enabled me to make comparisons between them, b
and I present below characters 1w which they may be R
distinguished. No attempt is/ made to give a full
description, only such features % color and structure t
being employed as will serve to separate the two w
species. Y
G s
*An example before me, collected September 12, measures 1.b g
i

mm. in length and 1.3 mm. in width.
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Body of worm clothed with soft down: with seven-oblique lines
on each side. Pupa more cbarsely punctured than in the next; tongue-
case shorter. Moth sooty brown, with a cluster of white dots at base
of fore wing: 7

The Southern Tobaceo Worm ( Phlegethontius carolina).

Body of worm not downy, smooth and shining in large examples;’
with eight V-shaped marks on each side Pupa smooth: tongue-case:
longer than in the preceding species. Moth ash-gray. Base of fore
wing without white dots:

The Northern Tobacco Worm (Philegethontius celeus).

The Southern Tobacco Worm.

The Worm.—Body clothed everywhere with fine soft
down, except in very young examples, in which the head
and body are minutely roughened. Ground color green,

. with seven obliquely placed whitish lines on -the sides,

the first of which begins above the second breathing
pore, ond extends thence upward and backward nearly
to the hind margin of the body division ‘bearing the
third breathing pore. The last line begins above the
next to the last pore and extends upward and backward
to the base of the horn. Each white line is edged above,
by a black one made up of a series of small dashes.:
Head green, without marks. Upper lip without marks.
Mouth parts of large examples black at tips. Jointed
legs, pale greenish, with a black ring at the base of
each division. Neck plate on the body division just
behind the head, green in color. Horn curved, red.:
No black plates at hind end of body.

These are the most striking distinctive characters of
this worm as compared with the nearly related northern
worm (2. celews). Considerable variation in the general
color has been observed. Examples sometimes appear that
show a tendency to melanism, the black markings being
greatly extended, and even giving the prevailing hue
in extreme examples. A specimen illustrating this.
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tendency. is before me. 'The black edging of the oblique
lines is wide and continuous; each narrow body ring
(annulus) is continuously edged with black; a narrow
median black line extends along the back to the base
of the horn; the sides below the spiracles are exten-
sively black, and the black rings of the jointed legs are
much wider than in normally colored examples. In
some very large examples the oblique white lines become
very faint after they pass the boundaries of the divisions
on which they originate, and are continued on the
succeeding segments only by their black edgings.

The Pupa.—Rather stout. Tongue-case short and
thick. ' Outline of wing pads not angled ahove,a little
concave, then quite regularly rounded to extremity.
Abdominal segments roughened at base (closely punc-
tured). ‘Tip of abdomen deeply and coarsely punctured
above. The pupa is much like that of the related
ppecies in other respects.

The Moth—General color sooty brown (fuliginous).
Fore wings with a cluster of spots at base, and a single
small dot at the middle near the front margin, pure
white. Fringe of outer margin alternately white and
black in sharp contrast. Amn obscure whitish dentate
line starting at the outer angle and extending forward
toward the apex of the wing. Outer angle not pro-
nounced, rounded. Hind wings sooty brown in the
main. Outer third more or less overlaid with ashen
scales, forming a couple of obscure cross-bands. Inner
two-thirds of wing marked with black and grayish white
in more or less complete cross-bands. The outermost
band is black, and limits the dusky cuter third of the
wing ; then follows a whitish band ; within this is a pair
of characteristic black bands, completely fused in somse
examples, but more commonly separated by an obscurs
and incomplete pale band ; next comes another pale band

r~ A e dA = B S R+ O A



lique
ring
Irrow
base
xten-
3 are
In
come
sions
n the

and
little
mity.
punc-
stured
elated

10Us).
single
, pure
e and
entate
rward
t pro-
n the
ashen

Inner |

white
rmost

of the

a pair
some
)scure
band
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which does not reach the inner margin, and is generally
cut in two by a black extension from the inner band of
the pair, which extension joins the fourth black band,
situated some distance from the body. The base of the
wing gray, with an obscurely outlined black spot. Legs
sooty brown, annulate with pure white. Head and
thorax above brown, with an olive cast. ‘Abdomen marked
with six orange-yellow spots on each side, thelforemost
being squarish, while the very small hindmost is round .

' Space between the two series olivaceous, with an obscure °

black median line.

The Northern Tobacco Worm.

The Worm.— Body smooth and shining, not downy.
Young with the skin roughened everywhere above by
small conical tubercles. General color varying from
glaucous green to deep livid, or umber-brown. Conspicu-
ously marked on each side with a series of eight yellow
or greenish white Vs, pointing forward, and each one

embracing a breathing pore in its angle. The first

includes the second spiracle. The last includes the ninth
spiracle, is smallest, and its arms are curved so as to
enclose its spiracle more completely. Upper arms of
the Vs. represent the oblique lines on the side of the
southern worm, but differ in not being edged above with
black, and in terminating abruptly at the hind edge of
the segments on which they originate. The lower arms
of the Vs are not represented in’'the southern worm.
Extending forward from the front V is a yellow stripe
which reaches nearly to the head. The upper arm of
the next to the last V reaches the base of ‘the horn.
With evident round or oval, yellow or pale green dots
over much of the body. Head green, or brown, gener-
ally with a pair of black lines, one on each side,
beginning at the side of the mouth and extending well
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up on the occiput, where each may join a brown patch
which occupies much of jthe side of the head behind.
Head sometimes without the cheek patch, sometimes
uniform green, like the head of the southern worm,
sometimes with the lines and cheek patches combined so
that the whole side of the head is black. Labrum and
clypeus each with a brown band; other mouth parts

extensively black from the tips. A black neck plate on’
the segment behind the head. Jointed legs black , more

or less evidently ringed with white, rarely uniform green.
Fleshy legs marked with brown outside, those of the
four anterior pairs with a narrow basal band, the hind-
most with a large external triangular plate. Horn black
and not so much curved as that of 2. carolina, often quite
straight, or even slightly bent upward. A large trian-
gular brown, or black, plate at rear end of body below
the horn. :

- This worm is much more variable than the southern
species, but can be recognized by the combination of
characters given above. Green specimens may lack the
biack of the head; and the neck plate, fleshy legs and
caudal plate may be green; but in such examples the
smooth skin, the V-shaped marks of the side, the black
jointed legs and black horn, will decide the question of
species. ~ The pale dots are also sometimes largely
wanting, but are generally in themselves sufficient for
the recognition of this worm, being rather large, and
rendered conspicuous from their contrast with the ground
color ; in large examples they are most abundant on the
back, where they are ranged in cross rows; on the region
of the side occupied by the V-shaped marks they may be
largely wanting, but appear again on the sides of the
fleshy legs and on the body beneath.

The Pupa—~The pupa is more slender than that of
the southern worm, and much smoother, the punecturing
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Tobacco Worms. 25

at the bases of the divisions of the body and at its hind
extremity being much finer and less deep. . The outline
of the wing-pad is evidently angulate in this pupa, in
agreement with a peculiarity in the shape of the wing of

_ the adult. Tongue-case longer than in the southern

worm and not so thick ; its tip touches the body at about
o third of the length from the head, while in the pupa of
the southern worm its tip extends but little past the
front fourth of the length.

The Moth.—General color ash-gray. Fore wings ash-

gray at base, without white spots. No- white dot at-

middle of wing, this mark represented by a gray dot
encircled with black, which does not contrast with the
color of adjacent parts. Fringe of outer margin with-
out white. An evident whitish line begins in an enlarge-
ment at the angle and extends forward, parallel with the.
edge, towards the apex of the wing, but terminates
abruptly before reaching it. Outer angle of fore wing
decided. Basal: two-thirds of hind wing largely light
ash-gray, the middle of the wing crossed by two.sharply
dentate black lines, which represent the more or less
fused pair on the wing of 2. carolina. Outer third of.

~ hind wing largely ash-gray, this area limited within, by
a wide curved band of black. Head and thorax'above.

ash-gray.: Abdomen on middle above ash-gray, with an
evident narrow median black line. Orange spots on side
five in number, less elongated transversely and more
rounded than in the related species. Legs gray, cross-

~ banded with whitish above.

SOME OF THE LITERATURE RELATING TO THE TWO WORMS.

The figures of these insects published in Harris’s
Insects Injurious to Vegetation (Flint’s edition) have
apparently served to mystify some of our later writers as
to the differences between the two species. The figures

-

7, © 309
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of the worms appear to have been transposed. Figure
142, p. 321, published and explained as the larva of the
northern worm, 2. celeus, really represents the southern
worm (2. carolina),while figure 146, p. 322, of the same
work explained as the larva of the southern worm, rep
resents instead a young worm of the northern species
(P. celeus.) Figure 147, of the same author, representing,
as explained, the pupa of 2. carolina, looks rather more
like a pupa of 2. celeus.

Harris’s figure is reproduced in C. V. Riley’s first
Missouri report, p. 95, as the larva of 2. celeus. It
oceurs again in Miss Treat’s Injurious Insects, p. 87, and
is used on page 273 of Dr. Packard’s Guide to the study
of insects. On page 274 of the latter work is an out-
line copy of Harris’s figure 146, explained as that of the
larva of 2. carolina, which species it does not properly
represent. The same figures have been copied repeat-
edly by recent writers in various publications, including
. Station Bulletins. The two worms are discriminated
and described accurately but briefly in Dr. Clemen’s
Synopsis of the North American Sphingides (Journal,
Academy of Natural Science of Philadelphia, 1859, pp.
165, 166). The same descriptions are republished in Dr.
J. G. Morris’s Synopsis of the Described Lepidoptera of

North America, 1862, pp. 189, 190. Dr. Asa Fiteh also

knew the two species, as is evident from his account of
the northern species in his ninth report as State Ento-
mologist of New York (1865). Dr. J. A. Lintner’s
descriptions of varieties of the northern worm (Proceed-
ings of the Entomological Society of Philadelphia, Vol.

iii, 1864, p. 648) are unquestionable contributions to &

knowledge of this species. But with reference to the
black variety there referred to, I must say that among
the many specimens observed by me, several hundred of
which were kept in the Station Vivarium until they

oG B

li
8
li

&

(=) (e

o



gure
. the
hern
same
rep:
ecies
ting,
more

first

It
,and
swudy
L out-
f the
perly
peat-
iding
iated
nen’s
(rnal,
pp-
n Dr.
ra of

1 also |

int of
Ento-
tner’s
eeed-
£ Vol,

p to &

o the
mong
red of

they

Tobacco Worms: 27

pupated , I'did not find a single worm absolutely black,
though some were so dark in color that they would have
given a casual observer the impression that they were
black. , '

Tt is uncertain whether or not the description purport-
ing to be from the larva of 2. cefeus in Thomas G.
Gentry’s article in the Canadian Entomologist, vol. vi.,
1874, p. 88, really pertains to that species. The variety
described as normal certainly does not agree in color

with the average worm from Kentucky , and the oblique -

lines extending over two segments of the body are
strongly suggestive of the southern worm, in which these
lines do so extend, as already noted. Whatever they
may be, the author’s explanation of the extreme varia-
tions, such as 2. celeus, presents as due to the character,
or condition, of the food eaten, cannot be accepted for
this particular  species, since these variations occur
among individuals feeding cither upon tobacco, or tomato ;
and all the variations I have observed from uniform
green to deep umber-brown have been noted upon plants
«of the same plot of ground, extremes sometimes occurring
even on the same plant. Moreover, it is not the effect
of food upon immature worms, for T have had both
green and brown worms which went into the ground
for pupation. The colors of both worms, however,
become darker as cold weather comes on, the ten-
«dency to melanism becoming very pronounced at
the last. The same changes are to be observed among
other insects, such as katydids and butterfles, and seem
to me to be due to the lowered temperature rather than
to food. Similar changes are to be observed in the
«colors of persistent blooming plants, our parasitic broom-
rape (Phelipza ramosa) illustrating the change very
well. During the heated period of July and August
its flowers are very pale, but in September, and very
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early spring, examples grown by me, and others observed
in the field, bear flowers of a very decided blue color.
I assume that the differences observed in the flowers of
plants which range widely in vertical distribution are
to be explained in-the same way, and that the greater
variability and brighter average colors of the northern
tobacéd worm as compared with the southern, are the
impress upon-it of the sharper contrasts of temperature
to which it is, as a species, subjected.

ENEMIES OF TOBACCO WORMS.

The same insect parasites appear to attack both species,
and this holds true also of fungus parasites.

The common species here in Kentucky is the four-
winged fly (Apanteles congregatus) which changes to
pupe in the small white cocoons often seen attached to
the skins of worms. At times the southern worm is
50 badly infested that few escape for pupation. The
same parasite was found by me last fall on the northern
tobacco worm.

When the little white cocoons are removed from the back
of a worm and kept in a bottle the parasites can be secured
when they emerge. They come out indoors during the
fall and winter. With the true parasite mentioned
above, one often finds a great many other small insects
belonging to the same insect order and representing two
distinct species*. These are thought to be secondary
parasites, that is, parasitic on the Apanteles, but I am
not aware that any careful observations are on record
as to the exact relation they sustain to each other and
to the worms. However this may be, among them large
numbers of iworms are destroyed in the fall, sometimes
as much as 75 per cent. being infested.

*The names of these two insects are Mesochorus luteipes and Hypo-
pteromalus tabacum. s
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Tobacco Worms. 2 £ 90

The eggs of the southern worm are destroyed by a
very minute insect which undergoes "all its changes
within the egg-shell of its host. Professor C. V Riley
gave it the name Trickogramma pretiosa (Canadian Ento-
mologist, xi., 1879, p. 161). Mr. W. H. Ashmead also
describes a small egg parasite ( Telenomus sphingis)in an
article on the insects injurious to garden crops in Florida
(Bulletin 14, Division of Entomology U. S. Dep. Agr,,
p. 18), and again, with an outline figure, in his Monograph
of North American Proctotrypide, p. 155, pl. vii, fig. 7.

A large parasite, a fly* somewhat resembling the house
fly, was observed miany years ago to destroy the worms
(See C. V. Riley’s 4th Missouri Report, p. 129, footnote,
and also his “Potato Pests,” 1876, p. 96.) I have not
observed it thus far at Lexington, but very probably it
occurs in this State.

One of the most useful enemies of the tobacco worms
here in Kentucky is the common skunk AMephitis me-
phitica.  When the worms begin to go into the ground
in the latter part of summer, he visits tomato patches
and tobacco fields at night and devours worms and
pupz in great numbers. The evidence of his visit
is to be seen in numerous small pits bearing marks
of his claws, which he digs in unearthing his prey,
together with occasional remnants from his feast. I
have seen ground on which the worms were abundant

#*The fly bred by Dr. Riley was referred by him at first to the
genus Masicera, but in his “Potato Insects,” p. 96, he mentions it
under the name Erorista leucanice. Dr. L. O. Howard, Entomologist
to the National Department of Agriculture, informs me that Riley’s
fly was deubtless Surmia inquinata, basing his decision on an exam-
ination made by Mr. Coquillett, of the Department, of specimens
donated by Riley to the National Museum. Two additional flies
(Sturmia trifide and Winthemia 4-pustulata), Dr. Howard writes me,
have been bred from the sonthern tobacco worm at the Department

of Agriculture, one of which (8. trifidu) attacks also the northern
worm,
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where th
this mammal had not made one of these pits, and prob-

ably but few of the worm

leaves so as to reach the worms.
Both worms are subject to &
(Empusa orylli),similar to that w

bhe attacks of a fungus

In the Annual

Report of the Conmnecticut Bxperiment Station for 1890,

-p. 96, Dr. Roland Thaxter states that he observed in the

field near New Haven, a destructive
hich resulted in the destruction
of so large a proportion of the worms that but little
injury was done by them, whereas the preceding season
they had stripped the leaves from tomatoes grown On
the same land. He observed that the worms just before
death assumed a milky hue, and became greenish yellow

after dying. The fungus appears on the skin soon after-
ward, but it is 80 inconspicuous that it would be likely

to escape observation unless the nature of the disease

summer of 1890, in a
epidemic in progress, W

The shriveled and blackened remains of dead worms

it.
nging to the plants. The disease

were left in numbers cli
was found easy to propagate on young worms.

I have sometimes observed dead and blackened worms
clinging to the plants,
on their fleshy legs, an
same fungus, since it is a common p

as the fall web-worm, in Kentucky.
July 11, 1889, T observed on some plants which had

been left in frames near the Station Building two worms
attached by the hindmost pairs of false legs, and with

the front two-thirds of th
downward. One was dead, with the front two-thirds of the

body blackened and swollen, the remainder partly green
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and partly discolored. The other example was still alive,
but was suspended like thé former and was very weak.
At that time the Station possessed noue of the literature
relating to parasitic fungi, so that it was impossible to
decide what the disease was' due to. DBut from notes
then made it seems probable it was caused by attacks of
the fungus mentioned by Professor Thaxter.

From these notes the following is quoted: I believe
the dead are affected with a fungus disease (Entomoph-
thora possibly), and this is supported by the presence on

| the front part of the body of a gray bloom, probably the
fruiting part of the funigus. The following is a descrip-

tion of the larva: Length two inches. Anterior inch
and a quarter of length dull black, with a few yellow
blotches on the two somites next to the thorax. Swollen
so as to obscure the segments and to cause the head and
legs to project rigidly. A faint whitish bloom apparent
on head and thorax and about bases of legs. Posterior
part of body showing original colors in part, but the two
hindmost segments badly discolored. This part of body
not rigid likesshe front part. Fluids of body swarming
with bacteria, actively motile, one Bacillus in doubles
of large size. These probably post mortem. Fluids
also contain great numbers of brownish bodies of irregu-
lar size, which arc prob«bly wparts of ~sdme parasitic
fungus. They are gerierally not qier€ cir ular in outline,
often with an indentation on one side. Occasicnal

thread nsisti4g of numerous segments sesn.
The wor wre subject also to the attacks of the chinch

‘ l)ug faguss ( Sporotrichum globuliferum) as was observed in

the Station, Vivarium during the past summer, where ex-
amples sm<nut'nnes became infected spontaneously. These

worms uswally died with their feet clasping a twig and
with the botly held up rigidly, in positions often assumed
by the livirig worms. After their death the skin became
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completely covered by a fine snow-white powdery coat, as
shown in the figure presented herewith.

Tt is not improbable that these fungus enemies can be
utilized in a practical way for the destruction of the
tobacco worm. The species of Empusa are rather difficult
to manage as a rule, but the chinch bug fungus grows
very readily on corn meal charged with meat infusion,
and can be easily applied by spraying it in water. It
remains to be seen if such applications would prove
effective in the field. ’

The exposed manner of life led by the worms is not
favorable to its successful use as an agent for their
destruction except: when the weather is very moist.

EXPLANATION OF THE FIGURES. - [

Figure 1.—A and B, representing two dark colored |
examples of the northern worm; C, a younger worm of |8
the dark variety, with distinct yellow dots; D, green be
variety of the northern worm; E, young southern
tobacco worm, in process of moulting skin ; F, a southern
worm, with cocoons of small 4-winged insect parasite on
back and sides; G, a southern worm which has been
killed by the chinch bug fungus. Natural size. Photo-
graphed by H. Garman.

Figure 2.—FPupz of jobacco worms. A, pupa of
southern worn iR, pupa of northern worm. Natural

£ size. Photogriphed by H. Garman..
s Figurg &..—The moth of the southerm worm. Natural
size. rhotographed by H. Garman. -

e Figure 4.—The moth of the northern wormi. Natural
size (representing a rather large specimen, ! however).
Photographed by H. Garman.
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Notes on Several Tobacco Insects and on Two
Imperfectly Known Diseases of Tobacco.

BY H. GARMAN, ENTOMOLOGIST AND BOTANIST.

THE SPINED TOBACCO BUG
(Euschistus variolarius).

Occasional plants in tobaceo fields are at times
observed to have become suddenly wilted, the leaves
hanging limp much as if the stalk had been severed.
After a time they recover again, and beyond a tempo-
rary check on their growth appear to have suffered bust
little injury. If such plants are searched carefully
while still wilted, a flat brown bug with each side of the
body produced into an angle, or sharp spine, will be
found on the stalk among the bases of the leaves. It is
very shy, however, and keeps out of sight, hence any
brisk movement about the injured plants is likely to
cause it to drop to the ground and conceal itself. It is
one of the puncturing kind, and carries a slender beak
held up against its ‘body between the bases of the legs.

My attention was called by Dr. Spurr, of the Experi-
ment Station, to such wilted plants in a plot of tobacco
on the Experiment Farm, July 18 of last summer. On
searching them: I found the majority of the affected
plants with one of these bugs on the stem. Those which
injured the other plants probably had been previously
alarmed and had escaped. Since then the injury has been
described to me by other persons, and quite recently I
have learned of a case which occurred across the Ken-
tucky river in Clark county. It appears, therefore, to
be a somewhat general injury to tobacco in this part of
Kentucky, and since the insect is widely distributed in
the United States, it probably attacks tobacco in other
states. /In the case which came under my personal ob-
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servation on the Experiment Farm the injured tobacco
was grown next a pasture. The tobacco grown elsewhere
on the farm was not attacked, and hence it is probable
the bugs came in from herbage growing in the pasture.
The insects captured by me Were, with one exception,
adults. The plants were about half grown.

Length of adult bugs from front of head to tips of
folded wings one-half inch (13 mm.) From tip to tip of
the spines on side of body rather less than a third of an
inch (7.67 mm.) Body flat (depressed.) Head flat,
rounded in front. Division of body bearing the spines,
concavely arcuate before the spine of each side. A large
triangular plate between the bases of the wings. Wings
folded flat on the back, the thin membranous tips over-

lapping. Color above drab, pale “greenish or yellowish [

below. Feelers black at tips, the basal two-thirds red.
Several very similar plant-infesting bugs of the same
genus occur, hero, and may easily be mistaken for this

one. The spined soldier bug (Podisus spinosus), an in- 8

yeterate foe of young potato bugs, is also like it in a
general way, but has a thicker beak, and bears a distincs
dash of black in the membranous tip of each front wing.

To prevent the injury it is only necessary t0 search

the wilted plants and remove the bugs, and to keep down &

weeds, especially thistles and mullein, which are very
- attractive to such insects, on any unused land which may

adjoin tobacco fields.

THE CORN ROOT-WORM ON TOBACCO.

A small green beetle, with twelve black spots on the
back, is frequently observed on tobacco leaves, gnawing
small round holes; ‘It is the adult of what I have de-

el o BB LB S s

seribed in earlier publications as the corn root-worm of |

Kentucky. The érubs feed on the roots of corn, but the
adult beetles are Yery_"general feeders, attacking tobacco
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leaves only as their wanderings bring them to a tobacco
field when hungry. They are not to be looked upon as
in any way a threatening enemy to this crop.

THE CORN WORM (/eliothis armigera) ON TOBACCO.

More examples of this insect haye been observed on
tobacco this vear than ever before. It is quite capable
of severe injury to the folded central leaves of growing
plants. But it is, above all things, a corn insect in this
State, and seems to attack tobagco only when this crop is
grown next corn, and then only when the corn becomes
so ripe as to be inedible to’ the worms. In the fall,
especially, the worms leave the ripe corn in considerable
numbers, and feed upon what tobacco they find growing
at that time near them. And since this tobacco is of no
value, they do no mischief at this time. Early corn
gshould not be grown alongside tobacco, because of the
danger from these worms when the ears become ripe.

THE TOBACCO BUD-WORM
(Heliothis rhexia).

This worm is very similar to the corn worm when in
the grub state, and works on tobacco in the same man-
ner. I was surprised recently to find among a miscel-
laneous lot of insects, collected at Bowling Green by Miss
Price, examples of the adult moth which were labeled as
having been reared from worms which eat the seeds of
cultivated columbine. In a note with the specimens they
are said to cling to the pods in an upright position,
where they resemble the follicles.

The same insect was observed last summer eating into
the seed pods of tobacco grown in the Vivarium at the
Station, the moths having entered through the opened
sash and placed their eggs on the pods. An example
was confined with a young plant to see where it would
place its eggs, but it died without placing any, and I am

ok i
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disposed to consider the insect a seed eater, like its rela-
tive the corn worm, which only occasionally, and prob-
ably when deprived of ifs normal food, attacks leaves of

tobacco.
DWARFED TOBACCO PLANTS.

My attention has been called several times to tobacco
plants that refuse to grow, though planted on good soil,
and with everything seemingly in their favor. Generally
they occur in only a part of a field, while all around them
are thrifty plants much larger than they, but of the
gsame planting. When taken up the roots were some-
times found to be in a close mass, with little appearance
of new growth. Some of these cases are the result of the
temporary standing of water about the plants after show-
ers, causing a settling and packing of the soil. This
trouble is likely to occur where a part of the surface is
depressed below the general level, and especially where
the underlying vocks are so near the surface that the
rainfall does 110£ readily escape. But the same result
appears to comel sometimes from the excessive washing
of the soil on dlopes before the plants have started to
grow. This seemed to be the condition of some plants
on the place of Mr. Paul Lansing, five miles northwest
of Versailles, last spring.

On June 21, in company with Mr. Lansing, I visited
his fields and/made personal examination of affected
plants. They were situated on a slope where there had
evidently been a good deal of washing after showers.
The plants were small, yellow, feeble, some with no hold
on the soil. [Some of the plants had the tip of the root
turned to one'side, and in one or two of those taken up
the tip of the top root was turned back toward the sur-
face of the ground. I think this condition of the root
was in part tesponsible for the trouble; for where the
soil was not affected by the rainfall this position
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would not prove a permanent disadvantage. After
the injury became apparent, soil was drawn up about
the plants, and they were, at the time of my visit, in
better condition, Mr. Lansing said, than they had been
some time earlier. Here and there a plant among these
small ones was as thrifty as those elsewhere in the field,
probably the result of some accident of situation, or to
its roots having been so placed that it could better resist
the evil effects of washing The soil was in excellent con-
dition about and beneath the plants. On the top of the
knoll, where the rains could not shift the soil, the plants

were in excellent condition in the main, but on a small-

area where the surface was depressed, plants were ob-
served in the same condition as were those on the side of
the knoll. No trace of insect injury was apparent.

The closest questioning of growers sometimes fails to
bring either of these conditions forward as a probable
cause of such dwarfing of plants, and possibly there is
some enemy yet /to be discovered that works on the
fibrous roots. The roots often have an appearance of
being rotted off at the tips, but I have not seen in any
case evidence of/ gnawing except on the tap root, which
is sometimes mined as described in our Annual Report
for 1895.

One July 8th, 1896, Mr. Jesse Bryan, of this place,
brought to the Station some dwarfed plants which had
been taken up very carefully. In the earth about the
roots were numerous examples of two small insects com-
monly regdrded as rather scarce. One was Scolopdrella
immaculata,* the other Fapyx subterraneus. Both are white,

*This insect is blind, but has eyelike organs on each side of its
head. It is interesting as connecting the true insects wi.h the thou-
sand legs and millipedes, being sometimes placed in one group,
sometimes in the other. Allof the American species, occur according
to Dr. Latzel, in Europe also, and the names given by Drs. Packard
and Ryder to our species are considered by him to be synonyms of
names previously published.
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wormlike in general shape, the former with a pair of
legs on most of the divisions of its body, while the Japyx
may be recognized by the presence of a pair of strong
forceps at the hind end of its body. Their abundance
was suggestive of a causal relation between their pres-
ence and the condition of the roots, but they occur
everywhere in damp soil, where they are thought to feed
on dead vegetable matter. and have never before, to my
knowledge, been charged with injury of this sort.

WHITE SPOTS ON STORED TOBACCO.

Mr. Leslie Combs, of Lexington, called my attention
last fall to a peculiar affection of stored tobacco that is,
he says, a source of considerable annoyance and loss to
growers. Round whitish spots varying {from 0.06 to 0.25
inch in diameter appear on the leaves, that mark a
change in the texture of the leaf at these places and
interfere with the proper manipulation of affected
tobacco in the course of preparing it for the consumer.
The spots have some resemblance to spots, due fo micro-
scopic fungi, that appear on the leaves of grape and
other plants, and ‘careful examination snows some tufts of
minute threads emerging from the tissue of some of the
affected regions, but without spores, and hence not to be
determined positively. On most of the diseased places
no growth of any sort is apparent. Often the surface is
smooth and shining, while frequently a spot is sur-
rounded by a very narrow brown rim.

Recently in conversation with Professor Galloway, of
the U. S. Department of Agriculture, I learned that he
has been studying the same, or a very similar, affection
of tobacco leaves, and considers itthe result of drops
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of water or other matter resting on the leaves. He says
further that the spots give the affected leaves a resem- [
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blance to a desirable tobacco which is imported by our
tobacconists for certain uses, and that attempts have
bee-n Fnade to have the process of producing the spots
artificially, patented.
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THE SAN JOSE SCALE IN KENTUCKY.

BY H. GARMAN, ENTOMOLOGIST AND BOTANIST:

In the recent history of horticulture in this country
no other insect has excited so much apprehension among
fruit growers and nurserymen. Its notoriety is well de-
served for its pernicious character has been demonstrated
over and over again wherever it has obtained a foothold.
The death of trees which become infested with it seems
to be only a question of a few years. The secret of its
destructiveness lies in its swmall size and unfamiliar shape
and habit, coupled with its extraordinary powers of mul-
tiplication. Because of these characteristics it is often
introduced on trees into orchards and nurseries, where its
presence is not detected until its deadly effect on infested
plants draws attention to it ; and even then so little does
it resemble ordinary destructive insects with which every
fruit grower is famijliar that its nature as a living animal
is not readily perceived. = Writing of the pest in 1896
Messrs. Howard and Marlatt, of the United States De-
partment of Agriculture, say: ‘“The Los Angeles Horti-
cultural Commission reported in 18go that if this pest be
not speedily destroyed it will entirely ruin the deciduous
fruit interests of the Pacific coast. Its capacity has been
more than demonstrated sinceits appearance in the East,
and it has been, if anything, more disastrous to the
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peach and pear orchards of Maryland, New Jersey, and
other Eastern and Southern States than in California
and the West.”

We are therefore justified in the assertion that no
more serious menace to the deciduous fruit interests of
this country has ever been known. There is no intention
here to arouse unnecessary alarm, but mainly to empha-

size the importance of taking the utmost precautions to :

prevent its introduction into new localities, and to point

out the extreme mnecessity of earnest eftort to stamp it |

out where it has already gained a foothold.”
ITS NAME AND ORIGIN.

Insects of this sort are called scale insects because

the bodyv is covered and ‘concealed by a buckler shaped |
plate, consisting partly of moulted skins and in part of a |
secretion. The edges of this scale cover are closely ap-
plied to the bark or leaf- so that no trace of legs or other |

organs is visible. But when the scale is removed the in-
sect to which it belongs will be found beneath with its
long proboscis inserted in the plant upon which it rests.
Even when thus uncovered it is necessary to use a com-

pound microscope to chow clearly its general resemblance |

in structure to ordinary imsects. When such insects be-

come abundant on trees the scales are so thickly placed |

that they overlap each other and conceal the bark, form-

ing a continuous layer with a slightly glistening appear-

ance.

The scale insect with which we are here dealing be- |
came known to American fruit growers as the San Jose |

scale because it was first observed in this country on fruit

trees in the San Jose Valley of California. It has been |
asserted that it was brought to California from Chili, but |
the evidence is not conclusive, and since it occurs in

other parts of the world from which trees have been
brought to California, it is still uncertain where it did
come from.
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The San Jose Scale in Kenlucky. SiAs

ITS HISTORY IN THE UNITED STATES.

Since its appearance in the San Jose Valley, about
1870, the scale has spread over most of the fruit growing
sections of the West, and about four years ago was dis-
covered in Virginia, to which State it was brought on
fruit trees obtained at New Jersey nurseries, The latter
are believed to have received the scale on plum trees ob-
tained trom California in 1886, and had thus in all proba-
bility been sending out infested stock for several years
before the fact became known. From these nurseries it
now appears that most of the Eastern States have re-
ceived more or less infested stock, but the centers of
greatest abundance for the scale appear to be New Jersey,
where San Jose scale probably occurs in every county,
Eastern New Ye~'-, Maryland, and Ohio.

It is so insidious, however, in its spread and injuries
that it is likely to be encountered at any time in any.
Eastern State, and Kentucky fruit growers must not hope
to escape its injuries without exercise of the greatest care
and watchfulness. It has been for some time on our
borders just across the Ohio River in Ohio, Indiana and
Illinois. It is known to me to have been brought in at
least one instance to Kentucky, and I would advise every
fruit grower and nurseryman in the State to examine any
trees recently obtained from infested localities, and if any

" are found which appear to be infested to report the fact

to this Station.

ITS FOOD PLANTS.

San Jose scale attacks most, or all of the deciduous
fruit trees and shrubs. It spreads from them at times to
other plants, such as linden, elm, osage orange, etc., but
is preeminently a fruit pest, and as such has no equal at
present in this country.
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THE NATURE OF ITS INJURY.

Insects might be arranged in two groups, according
to their manner of attacking plants. Such as the army
worm, tobacco worm and potato beetle gnaw away and de-
vour the substance of plants, and can generaliy be de-
stroyed by putting poisons like Paris green on the plants
they attack. But a more troublesome group is com posed
of insects that are provided with piercing beaks by means
of which they suck up the sap of plants. Because of

their manner of feeding they cannot be readily killed

unless some preparation with corrosive or other destruc-

tive properties can be brought in contact with their

bodies. S
The San Jose scale is on of. these puncturing in-

sects,-and if one of the scales is removed and the insect [
beneath is carefully detached from the Bark, the slender |
beak, consisting of several very fine threads, will by the |
procedure be withdrawn from the bark and may be seen
tindef the microscope arising from the mouth near the §

front end of the body.

Now a single scale insect such as this, or even a hun- §
dred, would do no serious harm to a thrifty tree, but the |
:San-Jose scale increases at so rapid a rate that the bark |

of infested trees soon becomes thickly covered, and the
insects may spread thence to leaves and fruit. It has

been stated that the oﬁsprfng of a single female during |

one season would if all the eggs produced young and

these matured, reach the astonishing number of threc |
fhousand millions. The rate of increase is undoubtedly
extraordinary, and the figures given serve in a general |

way to explain why so small an insect can quickly be
come SO very destructive. The millions of minute mouths
constantly engaged in pumping out the sap drain infested

plants of the materials they elaborate for their own |
growth and sustenance, and the result isa gradual de- |
cline and ultimate death. The injury may not be ac- |
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The San Jose Scale in Kentucky. Al

companied by any unusual growth, though badly infested
twigs and fruit are sometimes deformed, but the tissue of
both bark and fruit about the attacked scales often as-
sumes a quite characteristic reddish color.

2
SAN JOSE SCALE ESPECIALLY LIABLE TO BE DISTRIB-
UTED FROAM NURSERIES.

Unlike many other insect pests which frequent nur-
series, this scale insect remains on the trees all the year
round. It is present on the twigs of young trees when
these are shipped in the fall and spring sOtherwise
than by this means it does not spread very rapidly,

‘and hence it is believed that a rigid inspection of nur-

sery stock ‘will in great measure restrict it to localities in
which it is now -established.

THE DETECTION OF SAN JOSE SCALE, .

While the San Jose scale may be recognized with a
useful degree of certainty by any intelligent man who .15
provided with a good hand magnifier and has a definite
idea of its appearance, it is a rather difficult matter to
decide positively the question of species, because of the

presence on certain fruits of scale insects belonging to.

the same genus (Aspidiotus), and of very similar appear-
ance. Some little familiarity with the use of the com-

pound microscope is necessary, as well as a knowledge:of

methods of preparing small objects for miscroscopic ex-
amination. It is best for the practical man when in doubt
to submit the question for definite determination to
some one who has at hand conveniences for doing this
kind of work. The Experiment Station at Lexington
will make such examinations free of charge. Those send-
ing us infected twigs for examination are requested to
enclose them carefully in tight boxes. - A small piece of
infested twig which can be sent through the mail will be
sufficient for the purpose.
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DESCRIPTION.

The female scale is nearly circular in outline, rather
flat, and has a small round nearly central cap. It varies
in diameter from 1-25 to 2-25 inch. It is so closely fas-
tened to the bark commonly that its outer margin is not
clearly apparent even ander a hand magnifier. The color
varies from gray to reddish brown and dark ash.

F1c, 1. Showing the San Jose S
Natural size.

These female scales are the ones most likely to at-
tract attention, and constitute the greater part of the
layers which occur on batk. They are not likely to be
confounded with any of the common scale insects occur-
ring on fruit trees except, as already noted, members of
the genus Aspidiotus. The oyster-shell bark louse,
common North, but not very common in Kentucky, is
much larger and shaped like a rather slender oyster shell.
The scurfy bark louse of apple, a common scale on Ken-
tucky fruit trees, is also larger, averaging about 1-10 inch
in length, is much longer than wide, and is of a dirty
white color, the color alone being sufficient commonly

for its recognition.

cale as seen on the bark of twigs.
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The male scale is only about half the size of the
female scale and is oval in sliape, and averages darker in
color. :

In searching for the San Jose scale the characters to
be kept in mind are: ’

1. 'The circular, véry slightly convex, female scale,
with central cap or nipple.

5. 'The small size, averaging les§ than 1-10 inch in
diameter. £

3. The obsciire color, not contrasting sharply with
the color of the/bark, except when very abundant, in
which case the/natural glossy Aurface of healthy twigs
gives place tvo" a slightly rouéhened, scurfy coat, of a
grayish color/ consisting of tl}*é crowded and overlapping
scales. : /

4. The reddish color /produced about the scale on
young twigs and fruit, and/in the inner layer of bark.

5. The destructive ?Ffect of the attack.

LIEE HISTORY.

Once established 011 the bark the female insect re-
mains at all times under her scale, and never changes
position. In the spring of ‘the year the male insect
comes out from under its scale as a winged fly of very
minute size, so small indeed is it that it is rarely seen
even by entomologists. The females begin to produce
living young in May, and continue to give birth to off-
spring for a perjod of about six weeks. The young of
both sexes are /active f:r a short time, and leave the
shelter of the mother’s scale provided with legs and
feelers much like those of ordinary inmsects. They run
about with considerable activity at this time searching
for a suitable place on the bark to insert their beaks and
settle down to the sedentary life of the adults Some of
them find their way upon the feet of birds and are thus
carried to other trees. They are very likely to make
their way to trees growing close beside the infested ones.
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Most of them, however, become fixed to the bark of the
tree upon which they were born. It is said that they
attach themselves to the bark in a few hours after
leaving the mother’s scale. The young are about twice
as long as wide, and are of a yellow color. As soon as
they become fixed to the bark the body shortens, and the

; Wi,

,.
2. s md ke

FIG. 2. ¢, Female San Jose Scale removed from under scale and
¢, Hind margin of body as seen under compound

greatly enlargerd.
microscope. - L

small circular cap or nipple, so noticeable on the fully
formed scales, is developed on tl:eir backs. They do not
subsequently move about, but the males become elon- B .
gated and later yield the winged flies as already re- g
counted. :

The females become mature and are ready to produce
young in about one month. The males mature several &
days earlier. According to the excellent account * of the

# Bulletin 3 (new series) U. S Dep. Agr., Division of Entomology, B¢ -
1896. ]
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Fie. 3. The male San Jose Scale. Greatly enlarged.

insect published by Messrs. Howard and Marlatt of the
United States Department of Agriculture, four genera-
tions develop in a season, and as a single female was
observed by them to produce as mauy as 585 young it
will be seen that the total number of offspring of one in-
dividual would by the end of a season reach startling
proportions. The authors mentioned estimate that one
female San Jose scale may produce in a season 3, 216,
080, 400 descendants, and in this connection remark. ‘It
is not to be expected, of course, that all the individuals
from a scale will survive and perform their functions”in
life, but under favorable conditions, or in the case of a
tree newly infested or not heavily encrusted, the vast
majority undoubtedly go through their existence without

The period for reproduction is so prolonged that at
almost any time during the summer the insect can be
found in all its form and stages of growth, and thejfacts
concerning the number of broods and the number of off- )
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by the isolation of individuals and keeping certain of
them constantly under observation throughout a season.

REMEDIAL TREATMENT.

Certain of the preparations strongly advocated by
fruit growers of the Pacific coast region as very effective
in destroying this scale insect have been found by the
Rastern workers connected with the Department of Ag-
fioulture much less effective in the Eastern States.
These different results have been attributed to differ-
ences of climate, and if this is the proper explanation
we may expect to find some of the remedies given below
unsuited for use in Kentucky:.

Hydrocyanic Actd Gas.—In California where this in-
sect first attained notoriety, the use of hydrocyanic acid
gas has been very generally adopted and is highly recom-
mended by practical fruit growers. Gas treatment is
theoretically one of the most perfect devised against in-
jurious insects. The fumes can be made to penetrate
every crevice of bark and foliage, so that they can be ex-
pected to destroy every insect present. The only practi-
cal difficulty in the way of its use is the labor and cost of
making and handling tents of a size sufficient to cover
fruit trees of large size. The _diﬂicul't'y is met in Califor-
nia by leaving the work of treatment to men who make
a2 business of it, going from farm to farm with tents, der-
ricks for operating the same, and supplies of the chemi-
cals necessary for generating the gas.

Fruit growing as a business is perhaps not at present
sufficiently general in Kentucky to warrant any one in
undertaking the business, but the treatment of small
trees with gas is less difficult and requires much less out-
lay, and will undoubtedly come into favor as a means of
ridding young frees, and especially nursery stock, of the
pests they harbor.

The trees are covered with sheets or tents made of
eight-ounce duck, painted with linseed oil and yellow

te
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ochre to make them gas tight. They are thrown over
the trees by the aid of light poles, and the edges are then
pressed upon the ground to prevent the escape of the gas.
Since this is lighter than air, it rises at once when gen-
erated, and hence special precautions for closing the tent
at the bottown are not required. A few pieces of wood,
or a little earth, thrown upon its edges will be sufficient.

The materials required to produce the gas under the
tent are:

1. Fused cyanide of potassium (58 per cent. pure).

2. Sulphuric acid (commercial).

3. Water.

For every 180 cubic feet enclosed is required 1 ounce
of the cyanide of potassium, 1 fluid ounce of sulphuric
acid and 3 fluid ounces ot water. An open stone jaris
put under the edge of the tent, and the sulphuric acid
and water are poured into it. Then the cyanide is added
quickly and the tent closed. = The fumes escape at once,
and are left about the enclosed tree from fifteen to forty
minutes, the time required varying with the size of the
tree and the thickness of its foliage.

It is important to remember in using the gas that cy-
anide of potassium and sulphuric acid are poisonous, and
should be kept in jars plainly marked with the word
porson.

It is important also to keep in mind the fact that cy-
anide of potassium loses “‘strength” when exposed to the
air, and the substance should therefore be kept in a cool
place and in air-tight receptacles. To be used success-
fully as above recommended it mnst be of the strength
given (58 per cent.), and purchasers should insist npon
this when buying. The best time to apply the gas is at
night, in the evening, or during cloudy weather, since the
experience of California fruit growers shows that trees
are less liable to injury at such times than when fumi-
gated in bright sunlight.
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The cost of treatment with gas is slightly greater
than by spraying, but Mr. D. W. Coquillett, of the
Department of Agriculture, after extensive experience in
such work in California writes: At the present price of
the chemicals used the cost of treating citrus trees with
this gas will vary from 5 cents to ¢1 per tree. Thislattersum
may seem an exorbitant one to pay for ridding an orange
tree of the scale insects that infest it, and yet our fruit

growers find themselves well repaid for expending so |

large a sum of money for this purpose. At a recent

meeting of the County Horticultural Commissioners, Mr.

B. ] Berty reported having treated 47,000 citrus trees at

an average expense ot less than 25 cents per tree, This

{s but slightly in excess of what it would cost to spray

them,
counterbalanced b

in after the operation is completed.”

The San Jose scale can be treated best with this gas §
in the fall and winter when the leaves are gone, and the |
cost of treatment under these conditions is considerably |

less than when trees are loaded with leaves. In treating

326 trees and shrubs infested with San Jose scale at Char-

lottesv
ing an average of a little over g cents for each one. His

itemized list of expenditures is instructive, and will serve

as a guide to those who may wish to use the gas. It is as
follows : i
42 pounds cyanide, at 39 cents per potnd.......ec.ee $16 38
go pounds sulphurie acid, at 3% cents per pound 3 15§
4 men 2% days, at $1 each per day ....ooooovievennn 10 60
otaliciibisiisciasuscrinssantnasnters e 430 10 §

In the case of nursery stock the cost of treatment can
be still further reduced by fumigating large numbers of

Scea

and this slight difference in the cost is more than |
y the better results obtained, the less §

labor involved, and the better condition the trees are Teft §

ille, Virginia, Mr. Coquillett expended $30.19, mak- |

young trees at the same time, after they have been taken
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up and healed in. The process is recognized by our best
authorities as especially adapted for use in the nursery.
Salt Lime Sulphur Solution.—This preparation is in

favor with many California fruit growers as a remedy

against San Jose scale. A formula tor its preparation
recently furnished to the Department of Agriculture by
Mr. H. B. Muscott, Chairman of the San Bernardino
County Board of Horticultural Commissioners, is as fol-
lows :

Forty pounds of lime (unslacked), 20 pounds sulphur,
15 pounds coarse salt. :

Add 40 gallons of water to the above materials, stir-
ring thoroughly while the lime is slacking. Boil fully
three hours, then add enough water to make 8o gallons of
the solution, then strain through burlaps and apply
warm. Use only on deciduous trees and when said trees
are dormant.

Mr. Coquillett, of the Department, did not, however,
when in California find this preparation as effective as it
is sometimes claimed to be, ahd from recent experience
with the scale the entomologists at the National Depart-
ment of Agriculture have reached the conclusion that
this and certain other washes recommended for use in
California are not effective in the East.

Kerosene Emulsion.—This is a standard remedy for
such insects as San Jose scale, but appears not to be as
effective as the soap wash given below. It is commonly
prepared as follows :

Coal oil, 2 gallons.

Soap (whale oil), 34 pound.

Water, 1 gallon.

The soap is dissolved in 1 gallon of hot water, and at
once thoroughly churned with the coal oil by passing it
through a force pump and returning it to the vessel
whence it is pumped. Soaps other than the above are
sometimes substituted, but they vary to such an extent
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in composition that there is some danger of getting an
imperfect emulsion with their use. A quart of soft soap
fnay be used in place of whale oil soap.

It is customary to dilute the above quantity of |

emulsion with 3 to 4 times as much water before apply-
ing it to the leaves of plants. For use in winter against
insects on the naked branches it may be used stronger,
without injury to the trees.

Soap Solutions.—Solutions made by dissolving soap
in hot water have been strongly recommended recently
by Drs. Howard and Marlatt, after an extended experience
with the San Jose scale,in the course of which they have
made most thoronghgoing comparative tests of the differ-
ent washes recommended by western fruit growers. A
solution consisting of two pounds of whale oil soap in
one gallon of water, should according to these authors be
sprayed upon infested trees in the fall or spring, so that
every part is thoroughly drenched. Applications made
in the fall may have the effect of preventing fruiting the
following ssason. Applications made in the spring, even

when trees are in partial bloom, have been found to do |

no special injury.

The soap used should be of uniform -grade, and it

will be best always to get whale oil soap where possible,
since it has been proved to be well suited for the pur-

pose. Bought in large quantities it costs’ about 4 cents §
per pound, in smaller quantities (100 pounds or less) it |

sells for about 6 cents per pound.

LEGISLATION AGAINST SAN JCSE SCALE.

This subject has been much discussed of late at |

meetings of the horticultural societies, by fruit growers,

nurserymen, and Station workers, throughout the United |
States, and the opinion seems to be general that laws are |
needed to check the further spread of San Jose scale. |
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Nurserymen were among the first to recognize the fact
that their interests were identical with those of the fruit
grower in this matter. Systematic'inspection of nursery
stock has been very generally decided om as the only
feasible plan of securing anything approaching safety in
this regard, and bills have now been framed for presenta-
tion to the Legislative Assemblies -of most of the States
likely to suffer severely from invasion, the basis of which
is inspection by State Entomologists. In a number of
States such laws have already been adopted, and the
probability is that in the course of the next three or four
years every State in the Union will have such a law in
operation. Kentucky should not be behiud her sister
States in protecting the interests of her fruit growers, and
it is to be hoped that the resolution adopted by our State
Horticultural Society at its Jast meeting requesting the
Governor of the Commonwealth to include the consider-
ation of this subject in his call for a special session of the
General Assembly may lead to the passage of an effective
law requiring that no infested nursery stock shall be
shipped to buyers in this State.

There can be no question about the need of such
legislation. That is conceded by everybody concerned.
Nor should thére be any concerning the necessity of im-
mediate action. Professor S. A. Forbes, Chairman of
the Committee on Entomology of the American Asso-

ciation of Agricultural Colleges and Experiment Stations,
writes in a recent letter:

“Action cannot be taken too soon in this direction,
since danger of the importation, establishment and
spread of injurious insects and fungus diseases of fruits
increases rapidly with the very great increase in inter-
state and international commerce in fruits and nursery
stock. 'The nursery business is being largely revolution-
ized by specialization, each kind of stock being grown

Ve
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most generaly in some region ‘éspecially adapted to it and
thence shipped far and wide on the orders of nursery-
men. |

Imminent danger of the introduction of the San
Jose scale has oreatly stimulated this movement, and
those States that are prompt and energetic are the omnes
which are most likely to escape great horticultural losses.
I am glad to see that Kentucky people are moving in
this direction, and hope that their efforts to protect them-
selves agaist invasion from without and to prevent the
multiplication and spread-of the fruit pests already es-
tablished in that State may be successful.”

State legislation-alone can not be expected to protect

us from the inroads Qf"pests_ tmperted on nursery stock
from foreign countries A -large number of the most
troublesome species have been brought to this country in
this manner. It is important that there should be in-

spection, under Federal ,authority at ports of entry. A. |

bill recently framed by a National Convention (held at
Washington, D. C., March 5 and 6,1897) of fruit gTOWers,
nurserymen and Station workers, providing for such in-
spection, has been presented to Congress. This conven-
tion made the following recommendations with reference
to State legislation against insect and fungus pests:

Ist. That each State should provide for the proper
inspection of nurseries and other premises for the detec-
tion of the presence of the San Jose scale, or other dan-
gerously injurious insects or plant diseases. ' ‘

»d. 'That each State should provide: for the proper
and timely application of the most approved remedial of
preventive treatment when found necessary.

3d. That should packages of nursery stock, etc., be §
shipped into a Stats contrary to law, Z. e., without proper &

inspection certificates attached, it ought to be so handled
as to receive proper inspection and not be destoyed unless
condemned by proper and competent authority.
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4th. That each Staté co-operate in securing the
passage and enforcement of a National law, providing
against the introduction and dissemination of San Jose
scale and other dangerously injurious insects and plant
diseases by means of imports through inter state com-
merce. : :

These recommendations have the endorsement of the
foremost practical fruit growers in this country, and with
intelligent and progressive men such as these earnestly
advocating laws of this character there can be no ex-
-cuse for failure to put them on our statute books.
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ANALYSES OF COMMERCIAL FERTILIZERS.

For the more important principles on which the in-
telligent use of fertilizers depends, and for information
in regard to the materials of which commercial fertilizers
are made, we refer the reader to Bulletins Nos. 41, 46 and
& 5I. This bulletin contains all the “official analyses” for &
the year 1897 up to the present date, with only such brief Figd
explanations as seem necessary for the right understand- !
ing of the figures. :

Explanations in Regard to the Tables.

For convenience, the analyses in this bulletin are
arranged in two tables:

10f W Table I. contains ground bones, ammoniated bones,

ose. ete.

par Table II., those fertilizers whose phosphatic mate-
rials have been acted upon. by sulphuric acid in order to
render the phosphoric acid in them more soluble.

3 The finer a bone is ground the more valuable it is.

& For this reason we divide ground bone into ‘‘ fine bone ”

and “ medium bone ” and give the amount of phosphoric

63.
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acid in each separately in the tables, In computing the
estimated value, the phosphoric acid in the “fine bone”
is given a greater value than tHat in the “‘medium bone.”

In Table I1., the phosphoric acid is stated as ‘‘sol-
uble,” “reverted” and “insoluble” phosphoric acid, the
sum of these representing the total amount of phospho-
ric acid in the fertilizer. The sum of the “‘soluble” and
_ «reverted” is “‘available” phosphoric acid, or the phos-
phoric acid that is of immediate use to plants.

In this table is also given the nitrogen, as well as its
‘‘equivalent in ammonia,” or, in other words, the greatest
amount of ammonia which would be possible to be made
from the nitrogen : also the amount of potash either in
the form of sulphate or muriate or both. As sulphate of
potash is somewhat more costly than muriate, it is
thought best to give the form in which the potash is
found in the fertilizers analyzed.

The “Estimated Value Per Ton.”

The fertilizer law requires that the Director shall
give, along with the analysis of each fertilizer, “the
money value of such fertilizer computed from its com-
position, as he may determine.” This is the “‘estimated
value per ton’ given in the last column of the tables.

The words of the law, ‘‘the money value of such fertilizer, com-
puted from its composition’ define as pearly as possible what these “‘es-
timated values” are intended to represent ; that is, they are intended to

_show what the phosphoric acid, nitrogen and potash in a ton of each
fertilizer is actually worth in dollars and cents. In other Words,
they are intended to show about how much the raw materials nec-
essary to furnish the same quantity of ‘‘essential ingredients’’ as is
found by the analysis would cost if purchased separately and then
combined. It is important to note, however, that on account of the
differences in the prices of the different materials which may be used
to furnish phosphoric acid, nitrogen and potash, and differences in the
price of the same material at different times, as well as differences in
rates of freight to the different points in the state, it is practically impos-
sible to make these ‘‘estimated values’’ represent exactly the money
value of the fertilizers. At best they are only relatively correct.
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In order to calculate these values from the analyses,
the Director assigns each year a certain price per pound
for each of the “essential ingredients” of fertilizers.
These prices are based upon the New York prices of the
principal materials of which fertilizers are made and in-
clude an allowance for freight from New York and for
cost of mixing and loss in handling.

The framers of the fertilizer law evidently intended
these estimated values to be ah index that would show at
a glance whether the purchaser was getting the worth of
his money, and in a general way they do serve this pur-
pose. Thus, when the “ estimated value per ton” is Very
much below the price at which a ton of the fertilizer is
sold, it shows that the purchaser at this price is paying
high for the plant food it contains. But the estimated
value alone is not a sufficient guide in purchasing fertil-
izers ; it is necessary to consider the analysis also.

Importance of the Analyses

In purchasing fertilizers it is of the first importance
to consider the analyses, either in the tables of the bul-
letin or on the tags which should always be found at-
tached to each sack; for by the analysis only can we tell
whether we are getting, in the fertilizer, the plant food
that we want to supply to our crop. If we were select-
ing a fertilizer for corn, for instance, to be used on a soil
that was rich in phosphates but deficient in potash, we
certainly would not buy a so-called “Corn Grower” that
contained no potash, even if it was offered at a price
much lower than the * estimated value.”

Let us illustrate this farther by example: Suppose that a farmer,
desiring to purchase a fertilizer for his corn crop, is offered by his mer-

chant either of two ‘‘corn growers’ at $25 per ton. The price, for-
tunately, does not help him to decide in this case. Next he looks at
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the value of each fertilizer at $25.20 per ‘ton.
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e next looks at the

analyses and finds that fertilizer No. 1 contains:

Soluble Phosphoric Acid, }
Reverted & 4

POTASH i ieians antans desasstonsiodBe s ot e SesnRatiy
NALFOZEI cocotvmniranersssnsesieseseadfunnantentecsesss

And Fertilizer No. 2 contains :

Soluble Phosphoric Acid, }
Reverted £e L

NILTOZEI . counneennesososiionnasapensentiessessntatns
Potash, from muriate ......cceeeocceeieeerenenres

He is now able to judge which of the two fertilizers to purchase.
If his soil needs phosphoric acid, he will quickly decide on No. 1, for
he will get twice as much for the same money, while did he purchase
No. 2 he would get only half as much phosphoric acid which he needs
and would be paying for potash which he does not need. But if he is
in doubt whether his land needs one or all the elements of a fertilizer,
or if he knows that his land needs potash, he will be wise in purchasing
No. 2. For should his soil need potash, or all three of the essential
elements to produce a large corn crop; and should he purchase No. 1, it
is doubtful whether he would receive any benefit from it.

12.0 per cent.

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

2.4 1:.~er cent.

6.0 per cent.

9.4 per cent.
7.0 per cent.

Values Used.

The values for the ‘“essential ingredients” in 1897
are as follows:

Soluble and reverted phosphoric acid in mixed fer-
tilizers, 7 cents; in plain acid and unacidulated phos-
phates, 5 cents per pound.

Insoluble phosphoric acid in mixed fertilizers, 2%
cents; in plain acid phosphates, nothing ; in Orchilla

guano, 3 cents; in other unacidulated phosphates, 2 cents

per pound.
*Phosphoric acid in fine bone, 4 cents; in medium
bone, 3 cents per pound.
Nitrogen in all fertilizers, 1714 cents per pound.
Potash in all fertilizers, from sulphate, 7 cents; from

muriate, 6 cents per pound.

*Fine Bone is all that passes through a sieve with meshes 1-25 inch
sieve with meshes 1-6 inch

square. Medium bone passes through a
square, but does not include fine bone.
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BULLETIN NO.

WHEAT.

The subject is treated under the following heads :

1. Test of Varieties.
2. Test of Fertilizers.
3. Descriptions of Varieties.

4. Treatment for Smut.

The Soil.—The experiments were conducted on the
Experiment Station grounds, the character of the soil
of which has been described in previous bulletins.

The Season.—The season was a fiir one for the wheat
crop. The English sparrow, althouch carefully watched
during the ripening season, undoubtedly diminished the
yield,‘ and impaired, at least to some extent, the
accuracy of the results obtained .

The following table shows the rainfall per month,

‘highest, lowest, and average temperature, and the

amount of sunshine during the wheat season :
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TEMPERATURE.

: | ;_:- Degrees.
MoNTHS, 1896--1897. 7 o
L ] BT =

gl el S z | T

& Sl e = = kY

& 2 | a8 = ) =

o O e < = o

& T [y = asi |
SePteIDer ..ueeiiieranreeraeeneeee 35.0 | 65.0 | 4.25 | 67.4 95 36
OCTODET . ..ueere caneraciannaenncnssanes 56.0 | 44.0 !l 1.27 | 54.4 757 30
NOVEIMIDET . .vveveeeeeeeerrsesnnnnneres 37.0 | 63.0 ‘ 430 | 47.6 | 72 14
DECEIMDET ceuerniivsrrneeennarsesases 32.0 |68.0 l 2.56 | 38.4 63 13
JATUALY . «oeeereennennnarnnsennnse i 31.0 | 69.0 | 2.59 4 29.9 | 67 -6
TEDTUATY cevnerenrnnaennsinnsesssanenns 26.0 | 74.0 | 6.33 | 37.4 | 66 10
1 1) £e) ¢ DURPUR R PR ERETE 27.0 | 73.0 | 6.55 | 47.6 76 22
ADTLL coneeionesataagbasnsasasansesess 37.0 | 63.0 | 5.80 4 53.2 | 82 26
T AR 47.0 | 53.0 | 4.48 | 59.4 | 87 | 33
JUATIC s tsssbasotoasmissssasasipenaissassat 41.0 | 59.0 | 4.77 Tl R 50

1. Test of Varieties.

Seventeen varieties were under test.

Each variety

was planted on li5 acre plot, in drills seven inches

apart.

and one-fourth bushels per acre.

The amount of seed sown was at the rate of one
All plots were planted

October 12, 1896, and harvested June 28, 1897.
A description of the varieties may be found on pages
87.95, and photographic cuts of the heads of each variety

following page 92.

Here follows a table giving t
and the weight of wheat per bushel.

he yield of each variety
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Wheat, Yield of Varieties.
o _I_l_"‘_‘(l_ Yield per \
B acre ol i
: Jeard- g ,
NAME OF VARIETY. ed. Lal _::'r'; ]
smooth| 5= | o | ™=
head. o iz,
1 [ TonepisWintersife 0 S S. 23. | 2070 | 59 : :
odiAmenican -t BLONZE . iy e e S | 16. | 2190 | 60
3 | Bamy White Leader: & Jos |eslizs| s2 .
o [ Pritdeior Gonesee i f i e . B. ‘| 21.8,2505 | 62 t,
pile@atilchgGhielasizee: Sadrs s et B. 25.3 | 3210 61
S HLONSEA TN D eL SELEaER L T T ok S. A0 28000
7 .l(m(‘:;' Bearded sy i iy S 15 1875 59%
g | Pride...... NS B. | 1952005 60 i
9 | Bearded Winter Fife......c....... B. | 3053045 | 63 s DA
10 EE ATl ATCadiant 5.2t sl S S. | 27.4 | 3258 | 61 ; :
= 11 | Pedigreed Early Genesee Giant. | B. 26 8 | 3120 63 I: 4
T2 R anoO NGRS e e ‘ B. 21.0 | 3240 63 ;
13iEYWehiteGold ensGro et S ae i 3. 27.9 | 3445 62
y 14:slsancastelRed: ek vhe Dt B. 16.9 | 2213 | 62
3 15 l)vmm'l';l‘l‘ ....................... B. 21.3 | 3300 63
g 16 GG OLSEO N - Tscin St s S0 | 19890 6]
17 | Dawson’s Golden Chaff.. . ... .. S 17 2B80= St
> : ; = ]
3 Milling Qualities. |
y In order to test the different varieties of wheat as to

their milling qualities the several samples were submitted
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to Mr. C. S. Brent who kindly gave his opinion of each
as tabulated below:

Name of Wheat. Milling Qualities.
1. Jones’ Winter Fife - Worthy of further $rial.
: I think well of it. i
9. American Bronze - Well thought of.
; 3. Early Wlite Leader - Worthless.
! 4, Pride of Genesee - Fair milling qualities.
" 5. Oatka Chief . . Worthy of further test. R -
6. Long Amber ol Reasonably good. ]
et 7. Jones Bearded . . I do notv think very 3
: b ; well of it. ;-:\
8. Pride - Lo Fair milling qualities. :
9. Bearded Winter Fife - Worthy of special at- '
tention. I think highly
, _ of this wheat.
10. Early Arcadian - One of the best.
11. Pedigreéd Early Genesee
Giant - - - Fine wheat.
12. Diamond Grit : - Not to be recommended.
‘ 13. White Golden Cross - Good milling wheat.
‘' 14. Lancaster Red - - Best milling wheat . -
15. Democrat - - Think well of i6. * °
16. Gold Coin - - “ Mest it further. :
17. Dawson’s Golden Chaff - Good milling whedt.
2, Test of Fertilizers. o - B
This year, as heretofore, fertilizers had no appreciable '

effect on the yield of grain or straw—tae kind of fertili-
sor used and th& manner of applying it, were the same
asin years previsus, for which see Bulletin 57. The
results of the year are of solittle value when taken alone
that it is thought best not to publish them herein.
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4 3. Descriptions of the Varieties of Wheat. Eahig Bl
BY H. GARMAN, ENTOMOLOGIST AND BOTANIST. : S

The following descr‘iptions of the seventeen varieties g
tested on the Experiment farm in 1897 are drawn solely
from samples of ripened wheat taken from the plots.
The names applied are furnished me by those in charge
: of the experiments. It is not improbable, considering
3 the confusion that exists in the names of varieties, that il A
g in at least one instanceé (Nos. 4 and 8) the same variety
: is described under two different names. The differences
and resemblances will, however, be sufficiently evident b |
from the descriptions and figures. - i S

The majority of the varieties can be easily recognized. ' ‘
The most evident character is the presence or absence of .

a beard, but after separating the ten bearded varieties T 8
from the seven beardless ones, the varieties comprised i :
under tbe two heads may be readily subdivided by the LA
color of the spike or head, some being of an umber-

brown color, while others are of the usual pale yellow.

, The color of the stem or culm is also in some cases a

i ready means of recognition, as is also the shape and

~average size of the spike. A very important character,

which may easily be overlooked, sometimes separates

varittes which are in other respects almost or quite the

same. It is the presence of a very fine, whitish, velvety
. »down or pubescence on the outer scales which cover the

grain. Its presence éhn be best recognized by holding
e a spike up to the light and turning it from side to side.

i No. 1 of the beardless varieties is thus pubescent, while ',
o ‘ - numbers 4, 8 and 9 of the bearded wheats pdssess the |
Be ! 3: same character.

e 3 These are the characters upon which chief dependence
" is placed in the following synopsis and descriptions. It
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C

is to be regretted that the.character of the blade and the
average number of heads produced from a stool by each
variety cannot be included. The observations on red
rust were made in the field, June 29. A few words of
explanation may be added to make the descriptions more
readily understood. A head or spike of wheat is made
up of a central axis, which is a continuation of the stem,
upon which are borne the flowers from which the seed is
developed. The flowers grow in regularly placed clus-
ters, one above another, in two TOWs, placed on opposite
sides of the axis. A single complete cluster of flowers
(See plate L. fig. 1) is fan-shaped, the individual flowers
diverging somewhat from each other. If the clusters
forming a row are far apars, and lie close against the
axis, the spike, as a whole is flattened. But when the
clusters are crowded they overlap each other and stand
out from the axis, in which case the two diameters may
be alike, or what is commonly the shorter, may exceed
the other. In several varieties the crowding of the
clusters becomes gradually greater towards the upper
end of the spike so that this extremity becomes oddly
widened, as appears in No. 10, plata 3. Two or three
lower clusters on each head of wheat are imperfect, con-
sisting of a single flower which does not produce a seed.
But farther up the number of flowers in a cluster is in-
creased to five (See fig. 1, plate T.), although only three or
four of the outermost produce seeds. In the mature
head of wheat the two outer flowers of a complete clus-
ter consist each of three scales and a seed. The outer-
most scale (empty glume) on each is provided with a
small ridge or keel on the outside, and is in the beardless
varieties rather blunt at the tip, while in the bearded
wheats the tip is formed by a short bristle (Plate 1. fig. 2).
The scales next to these empty glumes are, in bearded
wheats, provided with long bristles which constitute the
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i { beard (Plate I.fig. 2, B), but in the beardless wheats these
i : bristles are represented by ‘a short claw-like process be-
L , low, which increases toward the upper end of the spike
f 3 to a length of a half inch or more. The bristle-bearing
E 3 glumes enclose the seed on the outside, while the inner
g side of every seed is enclosed by a somewhat boat-shaped

» ';’ scale known as a palet (Plate I. fig. 2, C). The three
s ] scales enclosing one of the outer seeds of a cluster are
3 shown separated from each other in figure 2, plate I.

z 7 Synopsis of the 17 Varieties.

rs Good descriptions and synopses of the varieties of
s wheat, based upon a critical examination and comparison,
1€ ', are greatly needed, and it is to be hoped that some one
1e ] having access to all thé literature will soon undertake the
d | task of sifting out the spurious varieties and putting
1y f those well established in such shape that they can be
ad i recognized. The present synopsis covers a small part of
he B the field, and is offered only as a convenience in connec-
er ,. tion with the descriptions which follow it.

ly B Begin with paragraph 1. As long as your sample of
ee P wheat agrees with the characters given, go ahead taking
m- [ one number after another until you reach a paragraph
ad. with dotted line leading out to the name of the variety.
in- W But whenever you find a paragraph with which your
or wheat does not agree the number in parenthesis directs
ire N you down the line to a paragraph where your wheat will
us- agree. Suppose you have in your hand a bearded wheat
er- [ with spike tapering at upper end, the glumes downy
1a B (pubescent) and the seeds white: Read paragraph 1.
ess B You find your wheat does not agree. The number 14
led [ in parenthesis says, ‘‘go down the line to paragraph 14
2. B where your wheat does agree.”” Now read the next par-
led B agraph, 15. You will find yonr wheat does not agree

and you are again sent down the line, to 18. Then read
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19, with which it agrees, and you read the next paragraph,
20, to find ydﬁrself directed to 21, where the quest ter-
minates, the dotted line leading to the name - Bearded
winter fife.”

1. (14) DBeardless.
9. (7) Spike enlarging at upper end (nearly ewen in
No. 3.) |
3. (4) Spike and stem yellow - - e
- . - - Early white leader (No. 3).

4. (3) Spike brown.

5. (8) Stemyellow - - Early Arcadian (No. 10).
6. (5) Stem purpltish - - - - Gold coin (No. 16).

7. (2) BSpike tapering at upper end.

8. (9) Spike pubescent - Jones’s winter fife (No. 1).
9. (8) Spike not pubescent.
10. (13). Spike and stem yellow.

11. (12) Seedsred:.:- - - American bronze (No. 2).
12. (11) Seeds white - - - Long amber (No 6).
13. (10) Spike brown, stem yellow - - -

- - = Dawson’s golden chaff (No. 17).

14. (1) Bearded.

15. (18) Spike enlarged at upper end. i

16. (17) Spike and stem yellow with reddish tinge.. ..
~ QOatka chief and Jones's bearded (Nos. 5 and 7).

17. (16) Spike umber-brown, stem purplish e

- - Pedigreed giant and White golden cross

- - (Nos. 11 and 13).
18. (15) Spike tapering at upper extremity .
19. (22) Spike pubescent.
20..(21) Seeds red — - - -
5 - Pride of Genesee and Pride (Nos. 4 and 8).

921. (20) Seeds white - Bearded winter fife (No. 9).
22. (19) Spike not pubescent.
23. (26) Seeds red.

nn

L)
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Wheat.

94. (25) Spike yellow, stem purplish - - e
i : - - Diamond grit (No. 12). .
95 (24 Spike brown, stem purplish - - -
. . - Lancaster red (No. 14).
26.(28) " Seeds white, spike and stem yellow -
- - - - Democrat (No. 15).

No. 1. Jones's Winter Fife.

Beardless. Seeds white*. Spike long and slender,
tapering slightly towards the upper evod, flattened.
Average lemngth of four spikes, 5.125 inches; greater
diameter, 0.5 inch; lesser diameter, 0.375. Glumes
covered with a fine whitish, velvety pubescence. Empty
glumes, with very short, blunt prominences at tips.
Flowering giumes with claw-like tips, which “become
eradually longer towards the upper end of the spike,
where a few become straight, sharp bristles about 0 25
inch long. Color of spike and stem, pale yellow. Aver-
age number of seeds from a spike, 86.75.  Average
weight of seeds from a spike, 3.2875 grams.

Rust on stem and blade frequent.

No. 2.  Awmerican Bronze.

Beardless. Seeds red. Spike very long and slender,
the spikelets separated so that the axis of the spike can
sometimes be seen between them, flattened, tapering
towards both extremities. Average length of fourspikes,
5.3125 inches; greater diameter, 0.625 inch ; lesser di-
ameter, 0 375 inch. Glumes not pubescent. Empty
outer glumes with short, rounded tips, the keels on their,
backs more decided than in many other varieties.

*The terms white and red are used in these deseriptions as they are by millers
and seedmen. Strictly speaking, the white wheats are pale ochraceous, while red
wheats, so-called, are generally of a light leather color.
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Flowering glumes, with claw-like tips, whish increase in
length towards the upper end of /the spike, where a few
become bristles one-half inch long. Color of spike and
stem, pale yellow. Average number of seeds from one
spike, 56.5.  Average .weight of seeds from one spike,
2.4 grams. :

This wheat bears a general resemblance to No. 1, but
the spike is more slender and the glumes without pu-

bescence. Rust frequent.

No. 3. - Early White Leader,

Beardless. Seeds white. Spikelong and slender, the
spikelets becoming crowded at the upper end of the
spike so that it is a little widened at the extremity.
Average length of fours pikes, 5.34inches ; greater diam-
eter, 0.50 inch ; lesser diameter at middle of spike, 0.37
inch, but widened to 0.50 inch at tip. Glumes not
pubescent. HEmpty glumes with short, rounded tips.
Flowering glumes with claw-like tips, a few at the ex-'
tremity of the spike with the tips produced into short
spines, as much as one-fourth inch long. Color of spike
and stem pale yellow. Average number of seeds from
one spike, 74.25. Average weight of seeds from one spike,
2.85 grams.

Closely resembles No. 2, but readily distinguished by
its white seed and the slight enlargment of the tip of

the spike. Rust very abundant. :
No. 4. Prideof Genesee.

Heavily bearded. Seeds red. Spikelong and slender,
tapering to the upper end, fattened. Average length of
four spikes, 5.81 inches ;greater diameter, 0.62 inch; lesser
diameter, 0.37 inch. Glumes pubescent. Empty glumes
with a bristle at the tip varying from 0.25 to 0.62 inch
in length. Flowering glumes with long bristles varying
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Wheat. : 89

from 1 inch long at the base to more than 4 inches on the

upper half of the spike. Color of spike and stem pale
yellow. Average number of seeds from one spike, 79.5.
Average weight of seeds from one spike, 2.95 grams.

A very striking variety, to be recognized by its shaggy

beard and pubescent glumes. Rust frequent.
No. §. Oatka Chief.

Bearded. Seeds white. Spike short and thick,
widened in one direction at the tip. Average length of
four spikes, 4.44 inches; greater diameter, 0.50; lesser
diameter, 0.37 inch, increasing to 0.50 inch at the tip.
Glumes not pubescent. Empty glumes tipped with a
short but decided bristle which reaches a length of about
0.25 inch at the upper end of the spike. Flowering
glumes tipped with long bristles varying from 1.25 to
3.25 inchesin length. General color of spike and stem
yellow, but both with an evident reddish cast. Average
number of seeds from a spike, 74. Average weight of
seeds from one spike, 2.67 grams.

Rust rare.

No. 6. Long Amber.

Beardless. Seeds®white. Spike long and slender,
tapering to upper end, flattened. Average length of
four spikes, 5.53 inches; greater diameter, 0.50; lesser
diameter, 0.37 inch. Glumes not pubescent. Empty
glumes with short rather blunt tips. Flowering glumes
with short bristles, varying from 0.12 to 0.50 inch long,
the latter being situated at the apex of the spike. Color
of spike and stem pale yellow. Average number of
seeds from a spike, 59.25. Average weight of seeds from
one spike, 2.32 grams.

The spike of this wheat resembles No. 2 very closely
and might be considered identical were it not for the
color of the seeds  Rust frequent.
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No 7. Jones”s Bearded.

Bearded. Seeds white, but darker in tint than some
other varieties (Nos. 10 and 17, for example). Spike
moderately stout, not flattened, enlarging at the upper
end. Average length of four spikes, 4 53 inches; both
diameters, 0.50 inch, but one of them enlarging to 0.62
inch near thetip. Glumes without pubescence. Empty
glumes with tips produced into short bristles about 0.25
inch long. Flowering glumes armed with bristles from
1 to 8 87 inches long.. General color of spike and stem
yellow, but both glumes and stem with a reddish tinge.
Average number of seeds frem a spike, 85.75. Average
weight ot seeds from a spike, 3.04 grams. :

This variety bears a close resemblance to Oatka chief
(No.5),having the same reddish tinge and the spike of the
same general shape. About the only differences appar-
ent in the samples before me are the greater coarseness
of No. 7 and the slightly greater average size.’  The
seed of No. 7 is a little less plump and averages darker
in color. All these differences might, however, be due
to differences in the soil in which the two samples grew
or to differences in seed planted. The wheats grown
under these two numbers are certainly very closely
related, if they are not one and the same. Rust rare

No. 8: ‘Pride.

Heavily bearded. Seeds red. Spike long and slender,
tapering gradually towards the tip, flattened. Average
length of four spikes, 5.06 inches ; greater diameter, 0.62
inch ; lesser diameter, 0.37 inch. Glumes pubescent.
Empty glumes with bristles ranging in length from 0.25
t00.62inch. Flowering glumes with bristles ranging from
{ to .25 inches in length. Color of spike and stem pale
yellow. Average number of seeds from a'spike, 70.5.

i SR e i s i Siagiedear,
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Wheat . 91

Average weight of seads from one spike 2.65 grams.

Prcbably identical with No. 4./ I can see no- difference
of importance between the two samples. Rust abun-
dant.
No. 9. Bearddd Winter Iife.

Bearded. Seeds whitve'l and plump. Spike rather
small and slender, flattened, tapering to the upper ex-
{remity.  Average length of four spikes, 4.80 inches;
greater diameter, 0.50 Anch ; lesser diameter, 0.837 inch.
Glumes finely pubescent. Empty outer glumes provided
with short bristles ranging from about 0.12 to 0.37 inch
in length, the longest being, as is common, at the upper
end of the spike., Flowering glumes bearing bristles
which gradually increase in length from the base to the
upper end, ranging from 1 to 3.25 inches long. Color of
spike and stem pale yellow. Average uumber of seeds
from a spike, 61. Average weight of seeds from one
spike, 2 57 grams.

Rust frequent.

No. 10. FEarly Arcadian.

Beardless. Seeds white, rather short, plump. Spike
short, thick, enlarging towards the upper extremity.
Average length of four spikes, 3.37 inches ; greater diam-
eter, 0.50 inch ; lesser diameter, 0.37 inch at base, but
increasing to 0.75 inch at upper end. Glumes not pubes-
cent, Empty outer glumes with short, blunt tips.
Flowering glumes with claw-like tips, these increasing in
length towards the upper extremity of the spike, where
afew are nearly 0.50 inch in length. Color of spike umber-
brown, this color being confined, however, to the ex-
posed parts of the glumes, the covered portions being
pale yellow. Stem pale yellow. Average number of
seeds from a spike, 65. Average weight of seeds from a
spike, 2.5 grams.
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Very distinct from any of those described ahove in
the short, thick, club-like spikes, with brown glumes.
Rust rare. - : :

No. 11. Pedigreed Giant.

Strongly bearded, especially on the upper fourth of
the spike. Seeds white. Spike short, thick, enlarging
to the upper extremity, not flatstened. Average length
of four spikes, 3.18 inches ; both diameters, 0.37 ‘inch at
base, one of them increasing to 0.62 ineh at tip. Glumes
not pubescent. Empty glumes with claw-like tips on
the basal portion of the spike, these increasing in length
towards the upper end, where some are nearly 0.25
inch in length. Flowering glumes with long bristles,
varying from 0.37 inch in length at the bass to 4 inches
in length at the upper extremity of the spike. Color of
spike umber-brown, of stem obscure lilac. Average
number of seeds from a spike, 72.5. Average weight of
seeds from a spike, 3.2 grams.

No rust.

No. 12. Diamond Grit.

Heavily bearded. Queds red. Spike rather slight
and short, tapering to the upper extremity. Average
length of four spikes, 4.19 inches ; both diameters about
0.37 inch. Glumes not pubescent. Empty outer glumes
with a short acute bristle at tip. Flowering glumes
varying in length from 1.25 inch to3.50 inches. Color of
spike pale yellow, of stem purplish. = Average number of
seeds from a spike, 68. Average weight of seeds from a
spike, 2.2 grams.

Rust frequent.

No. 13. White Golden Cross.

Bearded. Seeds white. Spike- short and thick, en-
Jarging towards the upper extremity. Average length
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PLATE I.

Fi6. 1. A complete flower eluster or spikelet of a beardless wheat

{American bronze). A, empty outer glume:; B, flowering glume.
Fic. 2, A single lower of a bearded wheat (Pride of Genesee) with
the parts separated. A, empty outer ghune; B, bristle-bearing
flowering glume: €, palet; D, seed.

Enlarged a little more than two diameters.
H. Garman.

Photographed by




PLATE IT.

1,‘.10110:4'.4 winter fife; 2, American bronze; 3, Early white leader; 4, Pride
Of Genesee; 5, Oatka chief; 6, Long amber; 7, Jones's bearded ; 8, Pride. Re-
(uced to about one-half natural size. Photographed by H. Garman.




PLATE III.

Y, Bearded winter fife; 10, Early arcadian; 11, Pedigreed giant; 12, Dia-
- amond grit: 13, White golden cross; 14, Lancaster red; 15, Democrat;
: 16, Gold ecoin; 17, Dawson’s golden chaff. Reduced to about one-half
natural size. Photographed by H. Garman.
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of four spikes, 3.19 inches ; greater diameter, 0.50 inch;
lesser diameter, 0.37 inch at base, increasing to 0.62 inch
at upper extremity. Glumes not pubescent. Empty
outer glumes with short, acute spine at tip. Flowering
glumes tipped with bristles, about one inch long at base
and as much as four inches in length at the upper ex-
tremity of the spike. Color of spike umber-brown, of
stem purplish. Average number of seeds from a spike,
63.5. Average weight of seeds from a spike, 2.85 'grams.

Closely resémbles Number 11 in every respect, but in
the sample before me the length of spike averaging less.
No rust.

No. 14. Lancaster Red.

Bearded. Seeds red. Spike small, slender, somewhat
flattened, tapering to upper end. Average length of
four spikes, 4.34 inches; greater diameter, 050 inch ;
‘lesser diameter, 0.37 inch. Glumes not pubescent.
Spines on outer glumes short, straight, acute, becoming
as much as 0.50 inch in length towards the apex of the
spike. Bristles on flowering glumes ranging from 2.37
to 3.62 inches in length. Color of spike brown, of stem
purplish. Average number of seeds from a spike, 49.25.
Average weight of seeds from a spike, 1 95 gram.

The spike of this variety is very slight and small and
tapers quite decidedly towards the tip. The giumes
show a disposition to separate in the ripened head, so
that the seed bacomes visible. In the sample examined
by me I find some spikes clothed with fine pubescence,
while in every other respect they resemble closely the
other spikes. It seems hardly probable that the same
variety should vary to this extent, but it may be that the
wheat from which the sample was grown was mixed.
No rust.
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No. 15. D:‘mf)(‘rut

Strongly bearded. Seeds white. Spike rather slender,
of medium length, flattened, tapering decidedly to the
upper extremity. Average length of four spikes, 4.43
inches. Glumes without pubescence. The empty outer
glumes with short, claw-like tips at the base of the spike
and atits upper extremity with bristles nearly 0.25inch in
length. Flowering glumes with bristles ranging in
length from one to three inches. Color of spike and
stem pale yellow. Average number of seeds from,spike,
15-75. Average weight of seeds from spike, 2 grams.

No rust.

No. 16: Gold Coin.

Beardless. Seeds white. Spike of medium size, en-
larging a little to the upper extremity. Aversge length
of four spikes, 4.06 inches ; greater diameter, 0.50 inch
Jesser diameter, 0.37 inch below, increasing a little above.
Glumes not pubescent. Empty outer glumes every-
where with rather short, blunt tips. Flowering glumes
with claw-like tips at base of spike which become grad-
ually longer upward until at the upper end of the spike
a fow reach a length of one-half inch. Color of spike
umber-brown, of stem purplish. Average number of
seeds from a spike, 60. Average ‘weight of seeds from a
spike, 2.44 grams.

Rust rare.

No. 17. Dawson’s Golden Chaff.

Beardless. Seeds white and plump. Spike rather
small and slender, scarcely flattened, tapering to the
upper extremity. Average length of four spikes, 3.81
inches ; both diameters about 0.37 inch. Glumes not
pubescent. Empty outer glumes with very short, blunt
tips. Flowering glumes at base of spike with claw-like
ips and at its apex with bristles which may in a few
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cases reach a length of 0.62 inch. Color of spike umber- o
brown, of the stem pale yellow. = Average number of R
seeds from a spike 43.75. Average weight of seeds from R
one spike, 1.82 gram. : b
The seeds of this variety are exceptionally plump e
and light in color. No rust. (e

4. Hot Water and Bluestoue Solutions as Reme- e
dies for Smut in Wheat. i E
BY H. GARMAN, ENTOMOLOGIST AND BOTANIST. R

[t should be more generally known than it is that
bluestone, when used in very strong solutions, destroys
the vitality of a portion of the seeds soaked in it. This

1. ; effect of the solutions is not apparent except by compar— -

,’ _ ison with untreated seed, and hence the diminished

1 yield is not likely to be recognized on the farm as the

8 : result of treatment. While this loss should be avoided '

_ ] if possible, it is more thanoffset by the increase in yield

8 | due to the prevention of smut, and hence in spite of its y
: defect bluestone is recommended everywhere as an effec-

o i tive means of saving wheat from smut.

The common practice is to make up a solution by dis-
solving six pounds of bluestone in four gallons of hot :
water, then _pouring this into a barrel and adding enougn '
water to make 20 gallons. The seed wheat is dipped in
§, this in loose bags, care being taken that every seed is

T ] wetted, then the surplus solution is drained out by rest-

1e L ing the bag for a brief time on sticks placed across the '
3 " top of the barrel, and finally the wheat is poured out on

ot & afloor and dusted with air-slaked lime.

nt If the wheat is to be sprinkled it is poured in a heap

e on a barn floor and the solution is applied with a water-

jing can, the wheat being raked about at the same time
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until all is wetted, when it is dusted with lime as before
and spread out to dry. i

Careful comparative tests of bluestone solutions and
of hot water as preventives of smut show that hot water
is quite as effective in checking the disease and has the

advantage of not injuring the sound seed. When treat-

ing seed with hot water it is well to he provided with the
following : A good Fahrenheit thermometer. A large
kettle in which water can be heated. Three barrels.

The water in the kettle is kept near the boiling point,
and the supply in it must be replenished as fast as it is
ased . In the first barrel keep ordinary water, and the
other two should be about two-thirds full of water kept
at a temperature of 131 degrees Fahrenheit.

First put a bag of wheat in the barrel of cool water
and leave it until all the seeds are moist. It may be
left for half an hour, or longer, but ordinarily two or
three minutes is sufficient. Drain out the surplus cold
water, then immerse for a minute or two in the second
barrel, containing warm water The object of this is to
warm the wheat so that it will not cool the water in the
third barrel. When warm, plunge quickly in the third
barrel and leave it fifteen minutes. If the temperature
shows a disposition to fall below 131 degrees, add a litule

Lot water from tlie kettle ¢ill it reaches the 131 mark
again. 1t should never be allowed to fall below 130 de-
grees, Nor to go abote 134 degrees Fahrenheit. With a
good supply of ot water at hand it is very easy to reg-
ulate the temperature in the barrel, much easier than
would be supposed by one who has not tried it. At the
end of fifteen minutes the wheat is removed from the
water and spread out to dry. But it must never be
spread out on a floor upon which smutted wheat has
lain. The convenience, cleanliness and cheapness of this
method of preventing smut will certainly commend it to
farmers, and I have no doubt but that it will displace

the use of bluestone in course of time.

|
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1. THE WOOLLY MULLEIN (Verbascum phlomoides)
IN KENTUCKY. .

BY H. GARMAN,. ENTOMOLOGIST AND BOTANIST.

In 1896 the Assistant Secretary of the United States
Department of Agriculture wrote to the Kentucky Station
calling attention to the presence of the woolly mullein in
this State and suggesting the advisability of undertaking ,
its extermination. Previous (August, 1895) to that time
Dr. J. N. Rose of the Department had looked over the
region in which the mullein was established and had
prepared a preliminary map of %its distribution, as it was
known to him, which was kindly placed in our hands.
Dr. Rose found the mullein abundant at Dickey’s Mills
on the north side of Nolin River in Grayson County. On

“ the south side of the river in Edmonson County he found
some plants along the road leading toward Mammoth
Cave for a distance of perhaps a quarter of a mile from the
ford. “The mullein was scattered along the roads on the
north side of the river in every direction for a distance of
ahalf mile to three-fourths of a mile from the ferry. Two

n their @ miles from the river on the Grayson Springs Station road

} Dr. Rose found a few plants in a barnyard and two and

a half miles from the river on the same road he found ten
plants in a barnyatd and one in a pasture opposite.
In July, 1896, the writer visited Dickey’s Mills for
 the purpose of looking into the question as to whether or
| 1ot it was feasible and desirable to attempt to destroy the

izen of
or ‘that
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plants in the infested area and thus check the further ex-
tension of the weed in this country. The plants that had
been mapped by Dr. Rose were quickly destroyed by em-
few a days, but it was observed
that a good many plants grew close along the banks of
the river on ground that was flooded in spring, which
suggested the possibility that the seeds had been sown
by the water along the lower part.of the stream, below
Dickey’s Mills. Examination proved the surmise to be
well founded, and six miles below the ford (by river) a
large number of plants were found and destroyed. The

distribution of these plants left no doubt as to the agency
for the plants often grew

ploying several men for

of the river in sowing the seeds,
thickly at the edge of the stream when they could not be
found elsewhere in the immediate meighborhood. The
banks of Nolin River were now examined from the point

_at which these plants were found down to its junction
with Green River, and subsequently Green River was ex-
amined at Brownsville and at the mouth of Nolin, but no
other plants were discovered.

In July, 1897, I returned to Dickey’s Mills where!
foundsthe mullein still 1n considerable numbers, the seed:
lings of the previous year being now conspicuous, and
thence traveled by conveyance. across country to Price
ville in Hart County, where a few plants had been ob-
served the year previous by one of the men engaged {0

help me. About midway between the two places, eight i
& Incl

3 trib
& not

miles from Dickey’s Mills, a few plants were found along
the road, but none were found at Priceville. From Price:
ville I traveled northwest to Millerstown on Nolin River
at the extreme eastern end of Grayson County. About
three miles south of Millerstown in, Hart County, the
mullein again appeared, becoming more and more abul
dant as I approached Nolin River, becoming finally o
the banks of the stream more common than I had seent

clsewhere. It was apparent here, as at Dickey’s Mills
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the plant. In places the woolly mullein grew about as
thickly as it could stand at the immediate edge of the
stream, and extended in a sort of fringe along its banks,
From Millerstown I traveled up Nolin River to White
Mills in Hardin County, finding the mullein all along
the route until 1 reached the latter point, when it disap-
peared. Later in the season the banks of Nolin River
were explored at Nolin Station on the Louisville and
Nashville railroad, and the stream was followed down to
White Mills, but the plant was not found on these upper
waters until White Mills was reached. The region about
Elizabethtown has been given only a cursory examination
while passing through, and it is not improbable that the
weed will be found on the small branch of Nolin which
originates near that place.

As known to me the mullein is now unevenly scat-
tered over an area of not less than 50 square miles, in-
cluding a portion of Kdmonson, Grayson, Hart and
Hardin counties, as indicated by the dotted area of the
accompanying sketch. The infested region begins about
50 miles southwest of Louisville, It was, apparently,
mtroduced originally somewhere on the headwaters of
Nelin River, possibly at White Mills, possibly at Eliza-
bethtown. This section is devoted to wheat growing, and
numerous grist mills are located along the stream. Hence
it is very probable that the mullein was brought here
among wheat or other seeds imported from Europe.
Including the windings of Nolin River the weed is dis-
tributed along a course perhaps 55 or 60 miles in length,
not uniformily, but scattered, and abundant only where
the conditions are favorable for the deposit of seeds by
the water. The distance in a direct course from the
lowest point.on the river where the mullein has been
found to White Mills is about 25 miles. Wherever the
weed is abundant on the river it has spread for a distance
of from 1 to 3 miles along roads leading into the sur-
rounding country.
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plants in the infested area and thus check the further ex-
tension of the weed in this country. The plants that had
been mapped by Dr. Rose were quickly destroyed by em-
ploying several men for few a days, but it was observed
that a good many plants grew close along the banks of
the river on ground that was flooded in spring, which
suggested the possibility that the seeds had been sown
by the water along the lower part of, the stream, below
Dickey’s Mills. Examination proved the surmise to be
well founded, and six miles below the ford (by river) a
large number of plants were found and destroyed. The
distribution of these plants left no doubt as to the agency
of the river in sowing the seeds, for the plants often grew
thickly at the edge of the stream when they could not be
found elsewhere in the immediate neighborhood. The
banks of Nolin River were now examined from the point
at which these plants were found down to its junction
with Green River, and subsequently Green River was ex-
amined at Brownsville and at the mouth of Nolin, but no
other plants were discovered.

In July, 1897, 1 returned to Dickey’s Mills where ]
foundsthe mullein still in considerable numbers, the seed-
lings of the previous year being now conspicuous, and
thence traveled by conveyance across ‘country s Brice-
ville in Hart County, where a few plants had been ob-
served the year previous by one of the men engaged to
help me. About midway between the two places, eight
miles from Dickey’s Mills, a few plants were found along
the road, but none were found at Priceville. From Price-
ville I traveled northwest to Millerstown on Nolin River,
at the extreme eastern end of Grayson County. About
three miles south of Mijllerstown, in Hart County, the
mullein again appeared, becoming more and more abun-
dant as I approached Nolin River, becoming finally o
the banks of the stream more common than I had seen it
elsewhere. It was apparent here, as at Dickey’s Mills,
that the river was the most active agent in distributing
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the plant. In places the woolly mullein grew about as
thickly as it could stand at the immediate edge of the
stream, and extended in a sort of fringe along its banks,
From Millerstown I traveled up Nolin River to White
Mills in Hardin County, finding the mullein all along
the route until I reached the latter point, when it disap-
peared. ILater in the season the banks of Nolin River
were explored at Nolin Station on the Louisville and
Nashville railroad, and the stream was followed down to
White Mills, but the plant was not found on these upper
waters until White Mills was reached. The region about
Elizabethtown has been given only a cursory examination
while passing through, and it is not improbable that the
weed will be found on the small branch of Nolin which
originates near that place.

As known to me the mullein is now unevenlv scat-
tered over an area of not less than 50 square miles, in-
cluding a portion of KEdmonson, Grayson, Hart and
Hardin counties, as indicated by the dotted area of the
accompanying sketch. The infested region begins about
so miles southwest of Louisville, It was, apparently,
introduced originally somewhere on the headwaters of
Nolin River, possibly at White Mills, possibly at Eliza-
bethtown. This section is devoted to wheat growing, and
numerous grist mills are located along the stream. Hence
it is very probable that the mullein was brought here
among wheat or other seeds imported from Europe.
Including the windings of Nolin River the weed is dis-
tributed along a course perhaps 55 or 60 miles in length,
not uniformily, but scattered, and abundant only where
the conditions are favorable for the deposit of seeds by
the water. The distance in a direct course from the
lowest point. on the river where the mullein has been
found to White Mills is about 25 miles. Wherever the
weed 1s abundant on the river it has spread for a distance
of from r to 3 miles along roads leading into the sur-
rounding country.




102 e Bulletin No. 70.

A, Louisville; B, Elizabethtown; C, Nolin Station; D, White Mills;
E, Millerstown; F, Priceville: G, Dickey’s Mills; H, Mammoth Cave;
I, Brownsville; J, Leitchfield; K, Henderson; L, 1,, Green River; M,
Barren River: N, N, Kentucky branch Illinois Central R. R.;@. O. T ouis-
ville & Nashville R. R. The dotted area bounded by black line showing
region known to be oceupied by woolly mullsin. .

Its Dissemination. :

It is assumed that the woolly mullein was brought t
Kentucky among seeds, or else with imported goods of
some kind among pack'ing. And if carried from one
country to another by this means it is not improbable
that it has been scattered in the same way to some ex-
tent since its introduction. Yet from what I have seen
of it I am disposed to believe that its seeds are not com-
monly carried {rom place to place with other seeds, and
that since its introduction it has been disseminated chiefly,
if not entirely; by other agencies. Undoubtedly it i
being gradual\f,y carried down Nolin River, and if not
checked will ultimately reach Green River and, later,
the Ohio. Green River has, as already stated, been ex-
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)

amined at Brownsville and at the mouth of Nolin.
During the past summer it was carefully examined also
at South Carrollton in Muhlenburg County, but thus far
no evidence of the occurrence of woolly mullein along
Green River has been forthcoming.

The question as to the length of time seeds of the
woolly mullein will bear immersion in water is an im-
portant one in this connection, and the Station is in-
debted to Dr. F. V. Coville, Chief of the Division of
Botany ‘at the U. S. Department of Agriculture, who
kindly tested seeds furnished him. Under date June g,
1897, he wrote me: | Y

“The seeds of [Verbascum phlomoides you sent us
some time ago for germination test showed an average of
73 per cent., after floating seven days in a bowl of water,
while on the fourteenth day they showed a germination
of 69 per cent., according to experiments made by Mr.
Hicks. Practically, therefore, these seeds would not lose
their vitality through any soaking with water that they
are likely to get while being carried down a stream.”

Supposing the distance from Dickey’s Mills on Nolin
River to the mouth.of Green River to be 200 miles, in-

cluding the windings of the stream, and that the water
at flood time flows at the rate of three miles per hour, in
only 23/ days mullein seeds might be carried to the
mouth of Green River; and it is perhaps too much to
hope in view of these considerations that the mullein is
not already established in places along Green River.
Away from Nolin River the mullein’ is distributed
vety largely along roads,a fact which suggests the agents
by which it is carried. The plants with ripened seeds
remain standing for a long period, sometimes in sheltered
places all winter, and I have sometimes taken seeds from
old plants that had flowered twelve months previous.
Sheep and hogs roaming among such plants no doubt
sometimes shake the seeds from the open capsules, and

¥
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these falling upon their backs and clinging there would
often be carried some distance before being again de-
tached. In mud on the feet of stock and on the wheels
of wagons it is probable the seeds are also sometimes
conveyed from one point to another. But the seeds are
not provided with special means for clinging to the coats
of animals, and have no special equipment for their dis-

semination otherwise, hence except by water their spread
is rather slow, and were it not for the part taken by the

river it would be a long time in all probability before the
species became widely scattered in this country.
Its History in Kentucky.

Its history in Kentucky corroborates this view of the
matter. In the letter above mentioned, from the As-
sistant Secretary of Agriculture, it was stated that the
first plant received at the Department was sent in
about eight years previous, which would make the date
of its discovery about 1888. At that time it had been
carried down Nolin River mnearly to the lowest point on
the stream at which it now occurs, for the plant then sent
to Washington was obtained at Dickey’s Mills. I am in-
formed, however, by Mr. R. W."Horn, who resides at
Dickey’s Mills, that the plants were very scarce there at
that time and that he had difficulty in getting specimens
to send to Mr. C. F. Very of New Albany, Indiana, to
whom belongs the credit of first noticing the plant.

How long the plant has been in the State can only be
2 matter of conjecture. Assuming that the mullein has-
been carried by Nolin River only six miles below Dickey’s
Mills since 1888, and that it was carried from the head-
waters of the steam at the same rate,. it must have taken
at least fifty years to reach Dickey’s Mills; for the dis-
tance from this place to White Mills in a direct course 18
25 miles, and the length of the bed of the river bgtween
the two places is fully twice as great. That a plant of
this sort should be present for so long a time without »
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being detected need not surprise us greatly when we
remember that the region in which the mullein 1s estab-
lished is not thickly peopled and that many of those
living there have never observed that two kinds of mul-
lein are present. ;

The Woolly Mullein in Europe.

I am indebted to Mr Dewey of the Division of
Botany, U. S. Department of Agriculture, for references
to the works of a number of European botanists who
have written on the woolly mullein. It seems that the
plant is widely distributed through Continental Europe.
It is recorded by one or another from Spain, France,
Denmark, Sweden, Germany, Austria, Italy, Greece,
Russia and most of the other smaller countries. Nothing
very definite can be gathered from these writers, however,
with reference to its character as a weed, but they agree
very well as-to the situations in which it is generally
found, noting it as growing at the edges of fields and on
neglected land, in dry and often sandy or rocky places.

The Woolly Mullein as a Weed in Kentucky.

The woolly mullein is not restricted to dry and
barren soil in Kentucky, but grows wherever it gets a
foothold, excepting in thick woods. It flourishes on the
richest land along Nolin River. As often happeus with
introduced plants and insects it seems to have developed
amore aggressive disposition here than in its native land,
but it does not thrive in cultivated fields when these are
properly cared for, aud hence is not to be feared like crab
grass, for example, which persists in spite of hoe and
plow. It is chiefly as a useless frequenter of roadsides,
pastures and meadows, where it crowds out useful plants,

‘that it is objectionable, being in this respect much like

its cousins the common mullein and moth mullein, and I
agree with Mr. Dewey when he writes in a letter ad-
dressed to me some time ago: ‘‘If allowed to spread un-
molested the woolly mullein wou!d probably become no
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worse as a weed than the black mullein or the moth mul-
lein, but there appear to be abundant indications that it
might be fully as bad, and a good work will certainly be
accomplished if a weed as bad as one of these is prevented
from becoming established in this country.”

We have already addressed a circular to the farmers
living along Nolin River requesting their aid in checking
the further spread of the mullein. Our investigations
made since then show the mullein to have been here
longer, and to be more widely spread, than was then
supposed. Still, the plaut is readily Killed with the hoe,
or by simply pulling it up, and our 'main purpose in
writing this account of the weed is to point it out again
to the farmers living along Nolin and Green rivers and
to request them to destroy it whenever they may observe
it on or about their farms.

The Station has, while looking into the distribution
and character of the woolly maullein, destroyed many
thousands of plants, but with other pressing work on our
hands it will not e possible for us to give the subject
the continuous aftention needed unless special appro-
priations can be made for the purpose, sufficient to hire
competent assistance. :

Description of the Woolly Mullein and Comparison
- Withthe Common Mullein.

The woolly mullein resembles the common species
more closely than any other mullein ‘occurring in the
Eastern United States. The leaves are of the same
general character, being large, elongate, and woolly, but
the woolly coat is, in large plants, less abundant than in
the common’'mullein and the color of the leaf more greeun,
i. e., less silvery. The leaves ot the recently introduced
plant are also more pointed at the tip. The stem of the
new mullein is round, not ridged like that of the common
mullein, and there is a strong disposition in the new
plant to branch, so that large examples become quite

¢, com



A, woolly mullein, young plant; B, top of same plant, less reduced;

¢, common mullein.
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‘

bushy at the top owing to the development of numerous
slender flower-bearing branches, of several feet in length
. (See figures). The flowers of the woolly mullein are like
those of the common species in general character, but
are scattered instead of being crowded together. They
are of a bright orange color, and average larger than those
of the common mullein, being sometimes as much as 1.40
inch across.

The flowers of the new mullein expand early in the
morning, at which time they are visited by bumble bees,
by other smaller bees, and by a small black thrips. The
plants are often found orowing side by side with the
common species, and I have seen some hybrids which
combined the characters of the two so that it was im-
‘possible to say which species they resembled most.

The new mullein begins to flower early in July when
not more than two to three feet high, and at this stage is
often unbranched. It continues to produce flowers, and
to put out lateral branches at the base of the median
flower spike, for six weeks or more, and if growing on
good soil often reaches a height of as much as eight feet.
An example observed by me measured ten feet and seven
inches in height, being the largest mullein of any species
I have ever seen.

The species has not yet found its way into American
botanies.

9. THE GAPE DISEASE OF YOUNG POULTRY.

BY H. GARMAN, ENTOMOLOGIST AND BOTANIST.
¥

Young chickens are very much troubled in Kentucky
with gapes. The disease occurs throughout the State,
but is not uniform in its occurrence, being destructive on
L. one farm, while farms adjoining are free from it. On the
Experiment Farm at Lexington the disease rarely makes
its appearance, while on a place just across a pike the
majority of the chicks hatched are some seasons destroyed
by it. At my own place again, a mile awav, the trouble
‘iS very annoying. It appears that once it becomes estab-

Toi'a
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lished on land it maintains itself there and thus- renders
it i1l suited to the raising of chickens.

The immediate cause of the trouble is of course the
presence of -the well known gape worm (Syrngamus
trachealis) in the trachea or windpipe. These worms
obstruct the passage of air to and from the lungs and
thus occasion the characteristic gasping movements of
the suffering chicks. -The symptons and.general nature
of the trouble are so well known that further reference

to them may be dispensed with.

Common Remedies.

The commonly recommended practice of introducing
into the trachea a partly stripped feather, or-a bluegrass !
top,and by a twisting motion dislodging.and removing the
worms does not seem to me after considerable experience
with the diseased fowls to be practicable for very young
chicks. The trachea is so small and so easily injured
that it is impossible to dislodge and remove all of the
worms by such means. With the greatest care I have
never been able to g‘k affected chicks more than tempo-,
rary relief in thi~ way ' '

It has been my experience, however, that chicks gen-
erally recoverswithout treatment when they are attacked
after -they are half~grown, and hence fowls that. might

from their size be treated successfully with a feather do |

chicks that suffer most;and the only remedial treatment
in their case that sky}m\'-tn me Lo be successful,is rubbing
the neck from time to time with lard or vaseline thor-
oughly mixed with alittle turpentine (3 parts of the Jard
or vaseline to 1 part, of turpentine). . This treatment
should begin before thie disease makes its appearance.
It will not help a chick.in thie last stages of the disease
Pure turpentine will very quickly kill a. chick when
rubbed on the neck over the trachea, a ‘fact which I

not require treatment of*any sort. Itis the very young
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have several times demonstrated on badly affected in-
dividuals.

Since my observations on the disease were made I
have read a valuable article on gapes anq.m pe worms,
written by the French naturalist Megnin. ‘He asserts
that. the use of pounded garlic with the usual food has
been made to completely eradicate the disease among
pheasants in Furope. He recommends the use of one
garlic bulb to ten pheasants each day, and the same pro-.
portion would in all probability be sufficient in the case
of the common chicken. He supplements this treat-
ment with-special care in the matter of drinking water,
using only pure water and changing it several tiries a
day.

The Source of Gapes.

My curiosity as to how chickens contracted the dis-
ease was aroused by the observation noted above as to its
irregular ‘occurrence: The ourrent belief among natural-
ists is that the worms are in soil and are picked up with
food. No doubt this is true while the disease is present
on a place, but I have known instances in which flocks
were very badly affected on land where chickens had not
been raised for years. How did these minute worms per-
sist in soil that is each year dried and parched by the sun’s
heat ? | It is known that they can not endure either Heat
or drought. It is hardly probable that they migrate like

earthworms down into the soil in summer dnd reappear

again at the surface during fall and spring, when the
surface soil is damp. It is a natural supposition that
they may enter the bodies of insects, mollusks, or earth-
worms, like some other patasitic worms, and be received
by poultry with, such food. Yet Megnin asserts that they
do not pass any stage of their existence in the bodies of
any animals qther than birds.

When the disease is under way among a brood of
chicks it is bayond doubt conveyed by way of drinking
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water and food from affected fowls to others. Chicks suf-
fering from gapes may sometimes be observed to dislodge
worms and discharge them from their mouths during
spells ot” sneezing. According to Megnin’s observations

young hatched from the eggs in the bodies of these dis- §

charged worms may live for some time in the drinking
water, where they swim about like vinegar eels, ready to
be taken into the stomachs of fowls.

These facts in the history of the worms show why
dissolving copperas in the drinking water, isolating af-
fected fowls, and changing the quarters of the others
sometimes have the effect of checking the spread of the
disease. £ |

But when the young gape worms are already abun-
dant in the soil such treatment will not avail unless the
chicks can be kept from the ground. =

3

Chicks Reared on" a Plank Floor Not Attacked by
the Gape Worm.

I find by experiment that it is possible to prevent the
trouble completely on my place at Lexington by keeping
chicks on a board floor *from the time they are hatched
until they are large enough to endure the attacks of the
WOTrms.

Chicks hatched by two hens June 5-7, 1897, wert
taken from the nests before they had an opportunity to
get to the ground, and confined in two compartments of

- the same coop. Omne compartment was provided with a

board floor; in the other the chicks were allowed the
freedom of the ground. There were twenty chicks in all
divided equally between the two hens and confined in the
two compartments, which were separated by wire netting.
Immediately after the experiment was started three of the
lot on the floor managed to get into the other compart-

" ment and were allowed to remain. There were thus on the

plank floor seven chicks, while coufined on the ground
beside them were thirteen. One of the ]atter lot died from
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some unknown trouble soon after they hatched, leaving
only twelve for experiment.

The two lots were treated alike in every respect
except in the matter of the floor and in the character of
food.- Those on the plank floor received the accustomed
food given young chicks, namely, corn meal mixed with
water and scraps of bread, potato and meat from the
table. After they had grow somewhat, a little oats was
given them occasionally. The chicks on the ground re-
ceived the same, kind of food, except that they had in
addition a daily ration of earthworms. The following is
a record of observations on the lot to which earthworms
were fed: ' ‘

June 23. One of the chicks observed. to- be badly

. affected with the .gapes. It died during the following

night. Several others slightly affected.

June 24, A second chick of the same lot nearly
dead from gapes. .. It was removed and chloroformed,
when its trachea was found to contain gape worms,

June 29. A third chick of this lot was found dead,
and on examination its trachea was found partly filled
with the worms. A fourth, nearly dead from the disease,
was chloroformed and it also had worms in the trachea.
Several of the remainder were at this date observed to
be affected, and probably not a single one was entirely
free from the trouble.

June 30. Three more chicks were so badly affected
that it was decided to remove and destroy them. All
had gape worms in the trachea.

July 1: Three of the five remaining chicks were af-
fected and were removed and Chloroformed The tracheae
of all' contained gape worms.

July 3. One of the two remaining chicks was af-
fected. It was ‘removed and destroyed like the others.’

July 5.  The last one of the lot was removed and
chloroformed and also had gape worms in the trachea.
During this time not a single chick of the seven kept
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on the plank floor became affected Wiﬂ"l the disease. The
hen kept with them, however, appeated to suffer from the

‘close confinement and cramped quarters, and subsequently

died. Her trachea did not contain gape worms.

Conclusion.

It is evident that the chicks in the compartment
without a floor obtained the gape worms either from the
oround or else from the earthworms which were fed
to them. At the time my/experiment was made I had
not seen Megnin’s interesting account of the gape worm
infesting the European pheasant, and'while I must admit
that the experiment here recorded ' does mot prove
that gape, worms live within the bodies of earthworms
and are by means of the latter conveyed to the lungs and
trachez of chickens, yet I am far from ‘convipced by any-
thing observed by Megnin that they may not be thus
conveyed. : .

Convincing evidence can be obtained by confining
two lots of the chicks on plank floors, one to be fed earth-
worms, the other not. A test of this sort was started
last spring, after the other was completed, but a drought
set in at that time and drove the earthworms so deep
into the soil that enough could not be secured. The
matter will be taken up again next spring

The result of value to the farmer obtained from
this preliminary: experiment is, that keeping chicks, for
several weeks after they hatch, on a plank floor will
prevent the gapes. It is my present opinion that the
same result would be obtained by simply .elevating an
earthen floor above the surrounding level so that it wotuld
not retain moisture. It must be remembered, though,
that after the disease is established in a brood it will be
conveyed from one to another through ' the medium ol
food and drink, and in such case a plank floor would not
alone save it. Im case the disease should be introduced
by chicks which had contracted it elsewhere the proper
treatment would be to isolate affected individuals as soon
as discovered and medicate the drinking water of the rest

)

H.

@




Young chick suffering from gapes. Photographed from life by

H, Garman,




Dissection of a chick affected with gapes, the trachea pinned open.
A, the glottis or opening through which air enters the trachea from the
mouth; B, the cut end of the cesophagus; C, the cut neck; D, the open
trachea with gape worms attached to its wall; E, the bronchial or lung
tibes, one for each lung; F, the lungs; G, a pair of gape worms, the
small male being permanently attached to the female. Both figures
tnlarged, H. GARMAN, del,
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Eommmiereial Tertilizers,

\

1. OFFICIAL ANALYSES.

Since the publication of Bulletin No. 68 the follow-
ing analyses have been made for manufacturers in com-

. pliance with the fertilizer law, and these fertilizers were

legally on sale in the State during the past season, in
addition to those reported in the bulletin referred to
above.

The values for the ‘“essential ingredients” for 1898
have not been changed, and are as follows:

Soluble and reverted phosphoric acid in mixed fer-
tilizers, 7 cents; in plain acid and unacidulated phos-
phates, 5 cents per pound.

Insoluble phosphoric acid in mixed fertilizers, 2%
cents; in plain acid phosphates, nothing ; in Orchilla
guano, 3.cents in other unacidulated phosphates 2
cents per pound.

Phosphoric acid in fine bone, 4 cents; in medium
bone, 3 cents per pound.

Nitrogen in all fertilizers, 17/ cents per pound.

Potash in all fertilizers, from sulphate, 7 cents;
from muriate, 6 cents per pound.
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II. ANALYSES OF OTHER SAMPLES.

The law regulating the sale of commercial fertilizers
in this State provides (Sec. 7) that: “Any agriculturist,
a purchaser of any commercial fertilizer in this State,

' may take a sample of the same, under the rules and

regulations of the Director of the ‘said Experiment
Station, and forward the same to the Experiment Sta-
tion for analysis, which analysis shall be made free of
charge.” Under this provision a number of samples
have been analyzed from time to time, and the results of
these analyses are published in the following pages.

Here follows, first, a brief description of each sample,
and, second, the analyses in tabular form. For conven
ienice of reference, the “station number” of each sample
is given, and all brands of the same manufacturer are
arranged together. The names of the manufacturers are
placed in alphabetical order in ‘the description of the
samples, and following each manufacturer’s name are
the brands of his make that were analyzed.

It is necessary to compare the analysis of each sample

+ with the “official analysis” on the tags attached to the

sacks from which the sample was taken, because it is not
possible for the manufacturers to make the same fertilizer
perfectly uniform from year to year, and any fertilizer
is, therefore, diable to vary somewhat in composition ;
also, because the values assigned to the ‘‘essential i
gredients’ in calculating the “estimated value per ton’
are subject to change from time to time. Tis is the
reason why a tlag [rom one of the packages sampled maust bt
sent with each sample for analysis.

In the following table we have given in the first
column the name of the brand, next, where the sample

was taken ; then the “station number,” and, lastly, the,

analysis and valuation. The same order is preserved it
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not n
In th
given,
analy:
attach




21§
st,
te,
ad
2nt
ita-

of
les
» of

Commercial Fertilizers. 121

the table as in the description of the samples, hence it is i
not necessary to repeat the name of the manufacturer.
In the case of each brand, the official analysis is first {
given, in bold faced type, for comparison. This official
analysis is the same as the analysis that was on the tag i
attached to the sack from which the sample was taken.

M. A. ScoVELL, Derector.

A. M. PETER, |

I - Chemists.
H. E. CURTIS, | ki

December 31st, 1897.
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DESCRIPTION OF SAMPLES.

A. D. ApalR & McCarTy BROS, Atlanta, Ga.
No. 3897. Farish Furman Formula, sent by H. L. J. Hille, Roaring
Spring, Ky. Tag sent corresponded to No. 2976.

Tug ARMOUR FERTILIZER WORKS; Chicago, I11.
No. 3962. Ammoniated Bone with Potash, sent’ by M. D. Parr, White
Mills, Ky. Tag sent corresponded to No. 3726.

Tue LOUISVILLE FERTILIZER WORKS, Louisville, Ky. °
No. 3966. Raw Bone, sent by G. W. Beard, Hardinsburg, Ky. Tag seif
corresponded to No. 3941. '

NATIONAL FERTILIZER Co., Nashville, Tenn.
No. 3077. Wheat Grower, sent by W. M. Darby, Cave Spring, Ky. Tag

sent corresponded to No. 3940.

READ-FERTILIZER Co., Charleston, S. C.
No. 3976. Alkaline Bone, sent by Howard Brame, Gracey, Ky. Tag

sent corresponded to No. 3809.

WM. SKENE & Co., Louisville, Ky.
No. 3846. Skene’s Complete Plant Food, or Perfect Tobacco, Potatgand
Hemp Grower, sent by R. C. Cooke, Elmo, Ky. ‘Tag sent corre:

sponded to No. 3764.
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