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LETTER OF TRANSMITTAL.

To His Fuacellency, Hon. WnM. 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
Stations in connection with the Agricultural Colleges estab-
lished in the several States, under the provisions of an act,
approved July 2, 1862, and of the acts supplementary there-
to,” and of an act of the Legislature of the State of Ken-
tucky, 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, 1887, for the establish-
ment and maintenance of Agricultural Experiment Stations
in connection with the Agricultural Colleges established by
the several States and Territories under act of Congress,
approved July 2, 1862,” T herewith submit the Eighth An-
nual Report of the Kentucky Agricultural Experiment Sta-
tion. Very respectfully,

M. A. SCOVELL, Director.

February 1, 1896.
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THE KENTUCKY AGRICULTURAL EXPERIMENT STATION IN
ACCOUNT WITH THE UNITED STATES APPROPRIATION.

1895.

To receipts from the Treasurer of the United States as per appro-
priation for fiscal year ending June 30, 1895, as per act of
Congress approved March 2; 1887 . .. $15,000.00

By salaries . $9.356.66

Labor e e R B T s R R 2,145.00
Publications . . . . . . & - S -500:83
Postage and stationery R SRR D R i 186100
Freight and OXPress e i o« i afiase iaiie e 71.56
Heat/ light and water-.ic. " . ot fariloel i fads 75.43
Chemical supplies . Sl Gl S L i e S 06iRY
Seeds, plants and sundry RUppPlIga: s i i al s 516.34
T ETEILIZETE Faiis Kt s sass jardioge s s scae ot s Hier e 2.00
Feeding stufls . 1.00
T DAY, ot s oo it it 375.60 .
Tools, implements and machinery . 375.50
PFurniture and fixtures . 82.07
Scientific apparatus 7.50
Traveling expenses 58.65
Contingent expenses . : 105.53
Building and repairs . . . 703.39

$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 Experi-
ment Station for the fiscal year ending June 30, 1895, that
we have found the same well kept and classified as above,
and that the receipts for the year from the Treasurer of the
United States are shown to have been $15,000, and the cor-
responding disbursements $15,000, for ‘all of which proper
vouchers are on file and have been by us examined and
found correct. ,
And we further certify that the expenditures have been
solely for the purposes set forth in the act of Congress, ap-
proved March 2, 1887.
Signed, D. H. JAMES,
A. P. GOODING,
RICH. A. SPURR,
Auditors.

Attest: JAS. G. WHITE, Custodian.
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KENTUCKY AGRICULTURAL EXPERIMENT STATION

FOR 1895.

REPORT OF THE DIRECTOR.

In the work of the Station the past year no effort has been

made to take up new lines of investigation. With the pres-
ent funds at our disposal it has been thought best to
strengthen the limited lines already undertaken rather than

to take up new work.

The Staff.

Mr. A. T. Jordan, assistant to the horticulturist, resigned
his position last March in order to take up horticultural
work with the New Jersey Agricultural Experiment Sta-
tion. The rest of the force is as it has been heretofore,
namely: M. A. Scovell, director; A. M. Peter, H. E. Curtis,
chemists; H. Garman, enfomologist and botanist; C. W.
Mathews, horticulturist; T. S. Hawkins, foreman of farm;
V. E. Muncy, weather observer; Miss Alice M. Shelby, sten-
ographer.

Equipment.

The facilities for the work of the Chemical Divigion
have been greatly increased by the addition to the labora-
tory of the room used by the late Dr. Robert Peter, as the
laboratory of the State Geological Survey. This is about

T ———————
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VIII : EIGHTH ANNUAL REPORT OF

half the size of the main laboratory and is equipped with
ventilating hoods, work tables, ete.; in the same manner as
the general laboratory. The equipment of our chemical
laboratory is very complete.

An insectary has been built for Prof. Garman, costing
$1,000. Prof. Garman has personally superintended the
construction of it. It is constructed with all the latest mod-
ern improvements, such as slate and tile benches, ete. A
$2,000 dairy-house for experimer.tal purposes is under con-
struction and will be ready for our experiments in 1896. It
contains a cheese room, an engine room, a gvimml worlk
room, and a cream and butter room, and an ice-house at-
tached. ;

Analysis and Inspection of Commercial Fertilizers.

Inaccordance with the State law we have continued the in-
spectionand analysisof commercial fertilizers. Thishastaken
the greater portion of the time of one of our chemists. The
use of fertilizers is constantly increasing in our State, and,
consequently, this work becomes greater from year to year.
The revenue, however, obtained from this source fully meets
the expenses incurred, but the time may come, as the farm-
ers become more acquainted with the use of fertilizers,
when so manysamples may be sent in for free analysis that
the funds accruing from this source may not meet the ex-
penses incurred. The results of our analyses and inspec-

tions are given in bulletins numbers 56 and 60.

Crop Tests.

We have continued the tests of crops mainly for the pur-
pose of studying varieties. These varietal tests have been
under the charge mostly of the Horticultural Division, and
may be found in the report of Prof. Mathews, herein incor-
porated.

Grass Plots.
Prof. Garman has continued and enlarged the tests of the

different varieties of grasses, clover and forage plants.
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Study of Methods of Analysis.

This feature of the Station’s work has been of great use-
fulness. The work has reference both to the development
of new and approveﬂ apparatus and adoption and use of
chemical methods. The work under Prof. Peter has been
confined almost entirely to the study of soil analysis. As
stated last year, if a method of soil analysis can be discov-
ered whereby we can tell the available amount of plant food
to a certainty in any soil, a great problem in agricultural
science will have been solved, and one which will be of in-
calculable value to agriculture.

The Use of Paris Green to Destroy the Tobacco Worm.

The experiments in this line have been continued on a
more extensive scale than those of last year, and the results
may be found in Prof. Garman’s report, found elsewhere in
this report.

Butter-Fat in Milk.

We have continued our experiments in the study of the
variations of butter-fat in the milk of cows, and our records

now cover nearly five years of continuous work. It is

‘hoped that these results may be published in bulletin form.

Publicatlons.

The publications of the Station since our lastannual re-
port are as follows:

Bulletin No. 54. Notes on Vegetables.
Bulletin No. 55. Field Experiments with Fertilizers.
1.—Corn.

2.—Potatoes.

3.—Tobacco.

4.—Hemp.
Bulletin No. 56. Analysesof Commercial Fertilizers.
Julletin No. £

)

{
ol

1.—Wheat Experiments.

2.—Oats Experiments.
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X EIGHTH ANNUAL REPORT OF
Cutworms in Kentucky.
Spraying Experiments in 1895.

Analysesof Commercial Fertilizers.

Bulletin No. 53.
Bulletin No. 59.
Bulletin No. 60.
1. Official Analyses.
1I. Analyses of Farmers' and Inspect-

ors’ Samples.
The reports from the divisions follow, after which the bul-

letins published during the year are incorporated in this re-

port.
M. A. SCOVELL, Director.



DIVISION OF CHEMISTRY.

. A. Scovell, Director:

Dedar Sir—The work of the Chemical Division in 1895 has
been of the same character as last year. The analyses of
commercial fertilizers have heen published in Bulletins 56
and 60. The work upon the presence of arsenic and copper
in sprayed tobacco has been continued and the results will
be incorporated in a forthcoming bulletin on tobacco. A
brief note on the presence of arsenic and copper in sprayed
apples was published in Bulletin 59 in connection with the
work of Prof. Garman on the spraying of apples.

The work on methods of analysis, as usual, occupied much
time and attention, especially that upon soil and ash analy-
sis. The results obtained so far, taken in connection with
those reported by other chemists at the last meeting of the
Association of Official Agricultural Chemists, seem to show
that the proposed method of determining the availability of
potash and phosphoric acid in soils by means of dilute ox-
alic acid is the most promising one that has been tried, but
more work is still needed on this question. A part of our
results will appear in the Proceedings of the Association of
Official Agricultural Chemists.

Two examinations for poison in suspected poisoning of
stock have been made, in one of which strychnine was de-
tected in the stomach.

The daily tests of fat in the milk of the Station herd have
been continued as usual.

Quite a number of minerals and rocks have been identified

and examined qualitatively and several sanitary analyses

of water have been made, but the results are not considered
of sufficient interest for publication. All the analyses that

are of any general interest or deserve permanent record are

given in the following pages:

T T e —
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Sorghum Cane.

Two lots of seed were planted at the Station farm, one of
one-half acre on acre J from mixed seed of the previous
year; the other of one-tenth acre on acre S being from a sin-
gle head of the same cane. The variety was “Colmans.”
Ninety-two separate stalks were examined, taking an equal
number from each acre. Each stalk was run through a
hand mill and the amount of juice measured, and the
specific gravity taken. If these data were satisfactory, the
reducing sugars were determined by copper solution and the
cane sugar by double polarization. The results are given

in the following tables:

CANE JUICE, ACRE J.—MIXED SEED.

| 830 | 1.080 | 193

22 o Z o2 C = Q Q
£ = o 5 2 R af 1 T
= Q =. = o] @ ® a5
s - = g a2 | Fm | 28
o = : 2 St act st
< =4 o & By % =
5 = 2 T e Gabe s
g & = : U e
3068 Sept. 23 440 I A e ) QAL 2168: 1 - 78,
3069 i 370 1071 17.2 248 | 12.10 ‘ 70.3
3087 Sept. 26 350 1.076 | 184 376 | 1214 | 66.0
3088 « 300 1.076 | 184 407 | 1180 | 641
3091 L * 400 1.071 17.2 |- 4.49 10.80 ‘ 62.8
3092 ~- 275 1,078 [l 490 717113031 62.8
3094 “ 955 1.076 | 18.4 3567 | 1261 | 68.5
2109 Sept. 30 310 1.077 18.6 2.71 1242 | 668
3110 “ 290 1,087 4-520.85 a2l 2 618 | 127
3111 “ 290 1090 | 216 | 148 | 1818 | 75.0
3113 € 370 1 082 197 998 13.75 | 698
3115 « 280 1.080 193 [ 256 | 1342 69.5
3128 i 390 10775 |E 188818 5107 13.06 | 702
Average 332 | 1.077 | 186 | 293 | 1285 | 691
CANE JUICE, ACRE S.
8080 | Sept. 23 l 370 1.077 | 18.6 395 | 12.72 | 684
3082 | « 320 1.088 | 211 | 152 | 1607 | 176.2
3084 | i 275 1.078 18.8 2.56 1368 | 722
3100 | Sept. 26 200 1085 | 204 | 9256 | 14'87 | 729
3103 | | 800 1.071 172 | 491 1011 | 58.8
31051 E | 240 | 1.078 | 188 | 867 21899 |-2170.8
8122 | Sept.30 | 830 | 1.083 ; 200 | 290 | 1335 | 66.8
3126 | 4 410 1.081 | 19.5 3.34 12.79 65.6
3127 ‘ 3.4H 12.97 67.2°

Average .| 308 | 1.080 | 19.3 312 | 1330 | 689
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Butter.

2822. Butter brought by Mr. Bishop Clay, Lexington, Ky..

2941. Butter made at Station from milk of Jersey cow
Miami’s Signaldina, milkings of April 15th and 16th, 1895.

2944, Same as preceding, milkings of April 17th and 18th, -

1895.
2954. Same as preceding, milkings of April 19th, 20th,
and 21st, 1895.

ANALYSES,
Number. | 2892 2941 2044 92054

i

Fat . . I 7515 81.83 82.99 78.98

W ator s totaiiit & il 14.44 11.86 12.40 18.15

Salt and Ash ., . . 8.65 5.26 3.88 6.84

A 1.76 1.05 78 1.03
100, 100. 100. 100,

Distillers’ Grains.
2979 Dried distillery slop or “dried distillers’ grains”
sent for analysis by Eisenman, Shalleross & Co., commission
merchants, Louisville, Ky.

ANALYSIS.

As received. | Water—free.
Water . . B o o U 8.66 R
(Ut eepProLeINEEAE it g Sl S N R 29.94 32.78
N ertaxtrachs ot i ; AR 8.94 9.83
Nitrogen-free extract. . . . T ST R 39.29 43,01
Grude fiber:: il oo, el S Uil 11.62 12.72
AN e B G R e T A e SR S 1.61 1.66
100. 100.
Albuminoids, Stutzer’s method, . . . . . . . . 28.88 31.62
Total nitrogen T b L A S S T S e RO 4.79 5.24
gaEphosphoric aeid s et e s .79 .86
S sDotashl o e T SRV S B e - a1 a2

|

Sugar Beets.
3142. Klein Wantzleben Elite, sent by H. Cordez for the

Kentucky Beet Sugar Company, Bowling Green, Ky. Beets

harvested October 1st. The sample beet was sent to the

IR T S e e
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Station by mail and was somewhat shrivelled when re-
'ceived. A determination of moisture gave 84.54 per cent.

3143. Same as the preceding. Moisture 84.33.

3149. Vilmorin Blanche, sent by same firm as the preced-
ing. Planted April 20th; harvested October 15th. Soil, a
dark loam. g

3150. Same as No. 3149.

3151. Same as No. 3149.

3157. Keilholz Improved Klein Wanzleben, grown at the
Station farm from seed sent by Franz G. Zimpel, 37 Beaver
street, New York, sole agent for Keilholz seeds. Gathered
October 23d.

3158. Same as No. 315T. \

9159. Keilholz Lion, Most Saccharine, grown, etc., same
as No. 3157.

3160. Same as No. 3159.

3161. Keilholz Improved Imperial, grown, etc., same as
No. 315T7.

3162. Same as No. 3161.

2163. Same as No. 3157, collected October 24th.

3164, Same as No. 3163.

3165. Same as No. 3159, collected October 24th.

3166. Same as No. 3165.

3167. Same as No. 3161, collected October 24th.

3168. Same as No. 3167.

3169. Klein Wanzleben, sent by H. Cordez, for the Ken-
tucky Beet Sugar Company, Bowling Green, Ky. Planted
June 23d; harvested October 20th.  Soil, loamy, bottom
land, manured with 125 Ibs. phosphate per acre. Sample
consisted of two small beets, weighing, together, 340 grams.

3170. Same as 3169, except the soil was clay loam. The
two beets weighed, together, 460 grams.

3176. Klein Wanzleben Elite, sent by same firm. Planted
June 23d: harvested November 6th. Soil, loamy, bottom
land. Four small beets were sent, which were treated as
one sample.

'

3178, Klein Wanzleben Elite, sent by the same firm.

£
»
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AGRICULTURAL EXPERIM'ENT STATION. XV

Planted June 23d; harvested November 18th. Sample con-
sisted of four beets, weighing, together, 565 grams.

3179. Same as 3178. Planted August 4th; harvested No-
vember 18th. Sample consisted of two beets, weighing,
respectively, 68 and 244 grams.

In making the analyses the whole or a sufficient quantity
of the sample was grated to pulp, and the juice exgressed
with a hand press. The specific gravity of the juice was
taken with a spindle, and the direct polarization was ob-
served after clarifying the juice with lead acetate. The re-
sults are given in the following table:

SUGAR BEETS. ANALYSES OF THE JUICE.

ez = (2 =) Q Q
2 Teo | OF2 | @& Shigal o
g S0 s TR S
OZ Name of Variety. o =) 03 &
B 2 ) (¢ E = 9 =1 =
B @S g ) ob o
& T s G o -

S So (i

O == | s O
3142 Klein Wanzleben . . . 1060 1.0565 13.6 9.33| 68.6
3143 “ 415 1.055 3.6 8.29| 61.4
3149 Vilmorin Blanche . . . 266 1.034 8.5 5.51| 64.8
3150 £¢ L 383 1.030 7.6b| 8.62[ 47.9
3151 £ A 1055 1.033 8.8 2.388] 28.7
31587 Klein Wanzleben . . . 720 1.058 14.3 8.30| 68.1
3158 & SOpTELe 725 1.064 15.6 9.565| 61.2
B159a# e Liion, ~ ity o 665 | 1.065 | 15.9 | 10.50| 66.0
3160 5 s I R S e 745 1.053 13.1 8.05] 61.6
3161 i Per aliseessde Ol it 915 1.042 10.4 4.90| 47.1
3162 gt SR Se LR 925 1.054 858 7.85| 59.0
3163 Klein Wanzleben . . . 885 1.058 14.25 8.65| 60.~
3164 SH RhEEEL 1215 1.067 14.0 9.00| 64.3
SHES ] [ B e e i e sl o 7156 1.070 17.0 | 11.40| 67.1
8166 "] ¢ SRR S A 1205 1.075 18.05| 10.85( 59.7
3167 Ip eriglscs s s i) 920 1.053 3.1 H.?;;}; 63.8
3168 s R S e o) 930 1.0525 12.95| - 6.90| 53.3
3169 Klein Wanzleben . . .| (170) | 1.0467| 11.6 7.25| 62.5
3170 L (230) } 1.0418| 10.4 6.00| 57.7
3176 58 fSdacn Pt o ‘ 1.0685 WSy I B A e s
3178 X sds a0 R 1% 0600 P21 4 ST ST T 05 T4 8
8179 | « el e R 22 S A 15 O] 17325124 b2 2T

1 B |

-~

Mineral, Waters.

2904, Chalybeate water sent by J. M. ‘Armstrong, Pewee
Valley, Oldham county, Ky., from a well about 1,100 feet
deep. The water rises to about 12 or 15 feet of the surface.

Mr. Armstrong states that the water has been freely used
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and “has proven very efficacious in diabetes, chronic diar-
rhea, kidney and kindred diseases.

The jug in which the water was received contained a fer—
ruginous sediment, and this was included in the analy sis.
The analysis shows that the water is good mild chalybeate.

3014. Sulphur water sent by W. S. Davison, Hopkinsville,
Christian county, Ky., from a well 150 feet deep, located on
the main street of Hopkinsville. ~ The water rises in the
well to within forty feet of the surface. The water has a
strong, sweetish taste, and a strong smell of sulphuretted
hydrogen. The analysis of this water is very like that of
the celebrated Blue Lick water.

3015. Sulphur water sent by Wm. Adair, M. D. ‘Canmer,
Hart county, Ky., from a public well recently bored in that
town. Gas was struck and it burned for some time, but the
supply gradually decreased. The water smelled slightly of
sulphuretted hydrogen and strongly of petroleum. There
was a quantity of black sediment in the bottle, consisting
of sulphide of iron, and the water might, therefore, be ap-
propriately called a “black sulphur.” The amount of iron
was not determined.

3016. Water from a spring on the farm of Hon. A. P.
Gooding, Mays Lick, Mason county, Ky. The spring is a
small one, flowing out at the foot of a hill from shaly lime-
stones of the Lower Hudson formation. This water has re-
cently acquired a great reputation, having produced mar-
velous results in stomach and kidney troubles and in con-
sumption. Several cases of consumption that came under
Mr. Gooding’s observation were benefitted in a very marked
manner by the use of the water. The analysis of this water
strongly resembles that of the celebrated Bethesda water
of Waukesha, Wis.

3152. Chalybeate water sent by L. L. Buckner, Hopkins-
ville, Christian county, Ky., from a well on his property.

3153. Sulphur water sent by J. W. Applegate, West
Point, Hardin county, Ky., from a new gas well 321 feet

deep. The water is thrown up by natural gas. A number

PRl Wy D N 21 ~ ™ -~

R s )

™ -~

T b A b b oed bd bd —d 7



AGRICULTURAL EXPERIMENT STATION. XVII

of the citizens of the town have used the water with appar-
ently beneficial results in cases of indigestion, biliousness,
chronic diarrhea, kidney disease and rheumatism. The
water smelled slightly of sulphuretted hydrogen and
strongly of petroleum, and there was a black sediment of
sulphide of iron in the bottle. This was determined and in-
cluded in the analysis. '

3172. Sulphur water sent by D. C. Wood, Cerulean, Trigg
county, Ky. The water smelled only slightly of sulphuret-
ted hydrogen, but was yellow when received, and tasted
strongly of sulphides.

MINERAL WATERS.—Analyses stated in Grains to the Wine Gallon.

]

Station No. 92994 | 3014 | 3015 | 8016 | 31562 | 8163 | 3172
Carbonicacid gas . . . .| n.e. | n.e | n. e [N e D e | n e |Dne.
Hydrogen sulphide gas . .60 0] R o . | traces .40
Carbonate of iron . . . . A R :ilgt“bg\e 10621 ;99 27| traces

“ R L R P e b U e e st K Loy e
“ magnesia . .| 6.51 | 3.40 .04| 8.078] 2.83 | 6.81| 3.27
“ lime .. . . .| 8.68 | 21.01| 10.52|12.255/21.95 | 15.24| 8.66
6 soda . S A R .886| 1.80 | . b
Sulphate of baryta . ol e g | [ sl traces
& strontia . .|. . .|traces|traces : .. |traces|. . .
“ L imBG s e ST TR OB S04 (4005 a3 28 .76] 8.87
“ magnesia - . |. . . 8.562| 24.33| 1.831|. . . 16.42
L potash . . . Sy L e T I L 5 el e IR e e o T e i s
3! Sod ot e O feiis e FoOL NGl S S 114 ()7 3 6
Chloride of calcium . AR K S i e G Rl e G NG S S A B A Uy o
& magnesium.|i, b o 82:26) .5 Ll e 1e05| it
¢ potassium . | . . .| 15.80 . . . 187 2.84| traces .
L sodium . . .58 1498.14| 79.55| 1.673| 1.96 |218.08(139.21
Sulphide of sodium . .. . .| 39.566| 1.82. . .}. . . .41| '8.42
Todides . . . . . . . .|. . .|traces|traces|. . . |traces]|traces|traces
Bromides . . . . .| . . .|traces|traces|traces|. . . |traces|traces
Lithinm compounds , .|. . . |traces|traces|traces|traces|traces traces
BOTRtaR o vl T s L AT Aces ettt e e bal PLACES
Phosphates . . . .. traces:| " niei |l s | traces
IR R A AR e S B et DLy e et 0 ¢ (oo ) e
Organic matters . . . . |traces |traces |traces |traces |traces E
SN VTRV OTE: B R R A L [ S B P [N graen b vV o] o1 st £ 0 LR b 23
ST e S i et S .70 .52 .82 .495| .76 .53 .63
Total solid matters . . |18.79 |716.26 160.781‘20.970 35.87 (284.44/320.24

Of a number of qualitative analyses of mineral waters
made this year the following are the most interesting:
2846. Chalybeate water sent by R. J. Samuel, Poplar

ST S A S R R DA Srenie
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Plains, Ky., from the farm of P. F. Haddox, Carter county,
Ky., near Aden Station. The water was found to contain:

Carbonates of iron, lime and magnesia.

Sulphates of lime and magnesia in small quantity.

Sulphate of soda.

Chloride of sodium in small quantity.

Traces of potassinum and lithium compounds.

Total solid matters 43.7 grains per gallon.

When the water was received at the laboratory all the
iron had separated as a brown sediment in the bottle. The
amount of this was determined and was found to correspond
to 4.8 grains carbonate of iron to the gallon.

9847. Salt water sent by J. H. Albright, Brodhead, Rock-
castle.county, Ky., from a well 137 feet deep, situated about
300 feet southwest of the R. R. depot, on his property. :

The water was found to contain 1006.4 grains of solid
matter to the gallon, composed, for the most part of sodium
chloride, but containing also some chloride of calcium and
chloride of magnesium and small quantities of the chlorides
of potassium and lithium, with very notable amounts of
iodides and bromides and traces of borates. The water
contains no sulphates, nor was there any hydrogen sulphide
present when the analysis was made. If this is absent from
the water in its original condition, it would be classed as a
saline water or brine. In composition it seems to resemble
the medicinal brines of Kreuznach and Neuheim in Ger:
many, and is remarkable for the comparatively large pro-
portion of iodides and bromides it contains.

2848. Mineral water sent by J. H. Albright (see 2847)
from a well 60 feet deep, situated about 900 feet west of the
depot. This water contains 18.5 grains of solid matters to
the gallon, composed largely of sodium chloride, but con-
taining a notable amount of carbonate of soda, small
amounts of the carbonates of lime and magnesia, traces of
iron, small but relatively very notable amount of lithium
and traces of borates. This water contains no sulphates

and no hydrogen sulphide, though it is possible the latter
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AGRICULTURAL EXPERIMENT STATION. XIX

may have originally been present as the water stood several
weeks in the laboratory before being examined. It is re-
markable for the comparatively large proportion of lithinm
compounds it contains and might appropriately be called a
lithia water.

9989, Sulphur water brought by Dr. J. D. Clardy, marked
“No. 1, Walter Rossington, Hopkinsville,” Christian county,
Ky.

2990. Sulphur water brbn;:ht with 2989, marked “No. 2.”
The bottles contained some black sediment, consisting of
ferrous sulphide. The analysis showed that these two wa-
iers were similar in composition, though differing in
strength. They both contain the following, showing them
to be good saline sulphur waters:

Carbonates of lime and magnesia in small quantity with

traces of carbonate of iron.

Sulphates of lime, magnesia and soda in considerable
quantity.

Chloride of sodium, much.

lodides, very marked.

Jromides, traces.

Borates and lithium compounds, quite marked.

Sulphides and hydrogen sulphide gas in considerable
quaantity.

Total solids: TIn 2989, 296.1 grains; in 2990, 517.8 grains
per gallon.

3024. Chalybeate water brought by J. 8. Burrier, South
Elkhorn, Fayette county, Ky., from a small spring on his
farm near that place. When received, the water was
nearly clear, but deposited a brown sediment on standing.
Qualitative tests showed the presence of :

Carbonates of iron, lime and magnesia in notable amount.

- Sulphates and chlorides calcium, magnesium, potassium
and sodium traces.

3154. Mineral water sent by J. D. Spencer, Horse Cave,
Hart county, Ky. Qualitative tests showed the presence
of:
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Sulphates of magnesia and of alumina in moderate
quantity.
Sulphates of lime, soda, potash and iron in small quantity.
Sulphates of manganese and of lithium, traces.
Chlorides and phosphates, traces.
Total solid matters, 21.5 grains per gallon.

Saltpeter from Tobacco Stems
2936. Saltpeter made as a by-product in the manufacture
i of tobacco extract from tobacco stems. Made by Frieder-
ich Gloystein, Henderson, Ky., who expects to turn out
about 50 tons per annum. The material consisted princi-
pally of small nitre crystals of brown color and smelling
strongly of tobacco. It contained also a good deal of wood-
charcoal, many nails and some gray lumps that looked like
wood ashes. It was somewhat moist. Qualitative tests
showed only traces of chlorides; sulphates and phosphates.
2942. Same material, taken from a ton lot purchased by
the Station. More moist than No. 2936.

2961. Another sample of the material which Mr. Gloy-
stein says he has recrystallized. He intends to bring it all
to this condition hereafter. Smaller crystals and dryer than

the previous samples and lighter colored.

ANALYSES.

As received. Drlc(%ni"lénwnter-

Number . ... .. o . .| 29367 2942 | 2961 | 2936 | 2942 { 2961
IMolstures:: il aiersiis o ke 109 s T g1 817 e
Ensolublesmattersorganicic =5t vl S R0 | Sl R e S 07 %

L[ (1 nuneraless e lish 1 Q01 S el () 91 3¢ :
Potash . . . . .. . . . . .|45.02| 40.92( 44 52| 45.52| 44.44| 45.14
Nitrogen .. . . ... . . . . .| 12.64 11.59 12.90 ]2.78| 12.59| 13.08

Coals.

2842. Cannel coal sent by J. W. House, New Chapel, Ky.
2972. Cannel coal brought by Mr. Hugh Courtney, Lex-
ington, Ky.

2977. Cannel coal sent by F. M. Sadler, Hawesville, Ky.,
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from a bed on his farm, and that of Jas. Roberts, about five
miles nearly west of Hawesyille, Hancock county, Ky. Bed
2 to 2} feet thick.

TN 79 00 002) ol e e L S A 2842 2972 2977
10 BT b i e A A MR e (M os i aty § .89
Volatile combustible matters . . 34.05 40.51 84.69
Hixed T carbon: <5 i nRietanus 36.05 30.67 25.23
PAVghpsitic e D D I e 29 .01 28.82 40.08
100. 100. 100.

Color of the Ash, red-brown, white, red-brown.
iron Ore.
2978. Black band iron ore from just above the cannel coal
No. 2977. Bed about 1 foot thick.

ANALYSES.
iV olatilesmattansteatitig e L el o . . 89.21 per cent.
Bixad voarbons il shenitsiaisis, R Gkt 00 £
AEhi(darkehiown)EESat sl el 0289 “
M) ) B s S e R e R s 1005
\Tatallicnron R s BaLRss s i S e ey . . 30.04
Per cent. of iron in theash . . . . . . S S e D0.8
Limestones.

2955. Soft, gray, fine-grained limestone sent by J. Waller
Rodes, Lexington, Ky., from his farm in Logan county, six
miles from Russellville.

This limestone could probably be used in the manufacture

of hydraulic cement. For comparison, an analysis by Dr.

Robert Peter, of the Louisville cement rock, is here given.
(See vol. IV., old series, p. 190, Kentucky Geological Sur-
vey Reports, No. 1066.)

NI B e NT A e i e s e et 2955 1066
Lime e R e PR R B SRR R O SR Yy 21.08 23.98
BUIHO IO RTA it et St S i s i S e P 16.46 10.40
BB TOXI 0 050 1T 0N i aiit e Ay S e ST s 1.60 } 6.56
VIO ING s corsroiatetols R SRR SRR T N R 2.64 :
Bhosphoricacid . i i oa. A trace 221
Sulphurie acid . . . R e o n. e. 3 1.28
T A (e R s B S G o e .89 .23
31 PR s A s S R S e A trace .87
AR D ON I ACIA T e o Sl e ol kg S, 33 56 39 07
‘Water and organic matters . . . . . . . . } 3 ;
SBlible sillca it e Sy Tt s e, Sl A 7.34 ) 93.08
Band:etess i AL R N 16.556 | Eris

LotAlSS it s ey o et e R 99.62 100.00

|
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Nitre Earth. ;

2987. Nitre clay brought by J. W. Pryor, M. D., from the
eastern part of the State, exact locality not known. Said
to have been used by the mountaineers in making gunpow-
der and also as a fertilizer. An ochreous clay, beautifully
banded, very plastic and almost free from sand. At a mod-
erate heat it burns to a fine terra cotta color, but is easily
fusible in a s'h'ong flame.

3146. Nitre earth sent by H. B.'Kurtz, Cecilian, Hardin
county, Ky., from the floor of a cave, about 300 yards from
the mouth.

3147. From the same cave as 3146 but nearer the mouth
where the earth had formerly been worked for nitre. This
sample is coarser than 3146 consisting almost wholly of
sand. |

ANALYSES OF THE AIR-DRIED EARTH.

INOmber S e e T, 2987 3146 ‘ 3147
Totalnitropenhivs e iiani i 1.20 0.36 0.12
Nitrogen extractable by water . . 1ty n..e. n.'.e:
Equivalent to potassium nitrate . 8.45 2.60 0.87
Potash extractable by water . . . .22 n. e. n. e.

Phosphorictacid it iaiv it trace Tl e ‘

White Burley Tobacco.

Somedeterminations of nitrogen, phosphoric acid and pot-
ash in the cured tobacco leaf, as prepared by the farmers
for the market, have been made upon samples of white bur-
ley tobacco, the variety raised in Central Kentucky, as fol-
lows:

2117. From Major Phil Bird, Shelbyville, Ky.

2798. Grown at the Station farm in 1894 (experiment with
fertilizers, Plot 4). Fertilized with potassinm 111:1;:nesi1im
carbonate and nitrate of soda.

2799. Grown by Benj. D. Peter, Fayette county, on' good
land without fertilizers.

2879. From Major P. P. Johnston, Fayette county.

= o A
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ANALYSES OF THE AIR-DRIED TOBACCO.

2117 2798 2799 2879

BVIOIREITD s anii st e o B R Ty 6.80 7.36 6.10 6.64
INBfTogant. o d e 3.02 3.96 4.16 3.96
Phosphoric o e B 0.96 0.80 0.46 1.14

~ Potash extracted by boiling for hs llf an
hour with water. . . . . 6.55 n. e. n. e. 5.90

Ditto by charring with sulphuUL ‘lle
ete. (official Tmethod) . . . . . 6.99 1., e. n. e. 5.75

Ditto by incinerating and dgturmmmw
as in ash analysis . . « . . . . 6.92 3.80 4.61 6.24

Tobacco Stems,
2935, Sample from a lot of 8 or 10 tons bought for the

Station from Mr. Leslie Combs. Sampled from M. A. Sco-
~ vell from ten bales by taking a handful from the center of

each.
ANALYSIS.
S5, 3 Dried in
As received.| Room dry. Wiitar Oy ast:
Per cent. Per cent. Per cent.
Moisture . TR G R 27.63 7.82 Lo s
Phosphoric Rotd T e 0.91 1.03 el
Nitrogen . . s 2.44 2.77 3.00
Potnsh ettlaetnble h\ \\'8t01 g S 8.23 9.32 10.11
v official method, charring
with sulphuric acid . . . 8.08 9.08 9.85
¢ - by incineration ¢ and analysis
of the ashnam it ret wsaa 8.10 9.18 9.97

Tobacco Ashes.
9095. Ashes of tobacco sent by Wm. Elliott, Henderson,
Ky., from the burning of his warehouse, in which was stored

a large quantity of tobacco.

ANALYSIS OF THE DRY ASHES.

Total potash” . . . . + . . . . . ..« .b.83 per cent
Potash soluble in w ater N ey R e T B ¢
Total phosphoric acid . . . . . . . ) S ¢

|
I
|
|
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Ashes of Stover.
2838. Ash of corn fodder or stover, prepared by burning
a quantity of fodder from the Station farm. The ash was
sifted first through a coarse sieve to remove unburnt pieces,

fused ash, ete.; finally. sifted on the 80-mesh sieve, and,
lastly, burnt again in iron pans and bottled while still warm.
This was used as the ash sample by the Reporter on Soils
and Ash, for the A. O. A. C. work in 1895. The analysis fol-
lowing was made by Mr. B. C. Keiser in this laboratory.
i ANALYSIS.

Soluble silicaj: e ettt . + . +15.09 per cent.

Sandjretesr i R S SRR A D T I

Chrbon i Esiie e e i e s s S o] D e e

Brown oxide of manganese. . . . . . . 0.11 sk

1PV e A e o e O S T e S s D B [ 6

I PR R e G e S e e e L T ¢

Potash 5.42 £t

Soda e R T R g Al J

Chlorine . . . . . A e 90 19110 §

Phosphoric acid A AR T 62 4

Sulphuric acid . 0.95 ¢

Carbonic acid . R R U R T 0 0 ) et

Peroxide;:of FiTon: e ua e SRR 2 06 )

Alnming = et i {0291 S

100.59

Supposed Corundum,
2980. Argillaceous sand, supposed to be corundum and
said to have been used in making emery wheels. Sent by

T. C. H. Vance, Louisville, Ky. A purplish, ash-colored,
granular material in soft Inmps easily crushed in the fingers
and evidently composed of clear white sand with a little
clay. Itis infusible in the blow-pipe flame and burns white.

ANALYSIS.

BIHEABIRER e A gl neeanit,
A i N s S R e e e SR e 1) L
Diime = valeesla i i e et nae Tl inh 5
Loss on ignition . e R ST O (e S T b “

99.69
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Cider.
2992. Cider sent by C. E. Haswell, Hardinsburg, Ky.
Rather light colored and not quite clear. Smell as if were
beginning to sour.

ANALYSIS. :
Al cohol Eenis s e .« . .17.12 (by weight) per cent.
10BN A v ke eSS AR R T 2.64 £8
Vol e An R e SR .84 i
Free acid calculated as malic acid . .40 8

Phosphatle Fossil Shells.
2919. Cyclora minuta (?) Prof. A. M. Miller, Lexington,
Ky.
The presence of a minute shell or cast having been ob-

‘gerved very constantly in the phosphatic layers of the Tren-

ton limestone in Kentucky and also in the Tennessee phos-
phates, Prof. A. M. Miller, of the State College, suggested
the following experiment and assisted by separating the
minute shells from the rock preparatory to their analysis.
The fossils are probably a cyclora, pei'haps cyclora minuta.
In the Trenton limestone they were so soft and imperfect
that it was impossible to separate a sufficient quantity for
analysis, but by pouring molybdic reagent upon the surface
of the stone, it became very evident that they were very rich
in phosphates.

ANATLYSIS.
Per cent.
Phosphoric acid in cyclora from a limestone from Covington . . 227
Phosphoric acid in the Covington specimen as a whole . . . . . 0.77
Phosphoric acid in cyclora from Tennessee phosphate . . . . . 280
Phosphoric acid in the Tennessee specimen as a whole . . . . . 11.9

The results seem to show that the phosphoric acid is prin-

cipally in these small fossils.
ALFRED M. PETER.

)

TITTES R TR R

I——




XXVI EIGHTH ANNUAL REPORT OF

A CONVENIENT MILE-SAMPLING TUBE.
BY M. A. SCOVELL,

The milk sampling tube described below has been in dﬁily
use at this Station since 1893, and it has been found so satis-
factory that it is thought best to reproduce here a paper
read before the Society for Promotion of Agricultural Seci-
ence, and published in Agricultural Science:

“One of the most difficult things that we have had to con-

tend against in introducing the Babcock test among our

' breeders and dairymen, is the proper sampling of the milk.
Complaint has often been made that the milk of a given cow
varied so greatly that little dependence could be put on the
results. T have had samples of milk sent to the Station for
analysis, which showed over 10 per cent. fat, and thinking .
that perhaps a phenomenal milk had been found, I have
gone, at times, many miles to get a sample myself to verify
results, and found only an average amount of fat. In a case

I have in mind, I know the owner of the cow was an honest
man, and wanted to know just what his cow could do in the
way of making butter. He sent a sample of milk for test.
The sample showed over 12 per cent. fat. 1 got another
sample the next morning from the same cow which showed
5.1 per cent. fat. Inquiry revealed the fact that after the
cow was milked, the milk was poured from one vessel to an-
other, but then allowed to stand until thé froth had settled.
It happened that the fat rises very quickly in the milk of
this cow, as was afterward shown. After the froth had set-
tled, the sample was taken with the results stated above.

These mistakes, occurring very often, led me to consider
a plan whereby a section through the milk could be taken
as a sample.

As a member of the Committee on Rules for the Dairy
Tests at the World’s Fair, my attention was called to the

importance of some good method for sampling the milk. A

sample of each cow’s milk in the test was to be taken at each

milking and these individual tests were to be compared

A
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with the mixed milk of each herd, and the butter-fat so
found to be compared with the fat found in the butter.
Later on, when it became evident to the Committee on Tests
that it would be impossible to make a test of butter-fat from
each milking, it became necessary to have the sample repre-
sent an aliquot of the milk, otherwise the sample would not
‘have represented the true composition of the combined
milkings. In place of testing the milk at each milking, it
was tested each day only.

After several trials, the tube deseribed below was devised
for sampling the milk. Before being used at the World’s
Fair, it was thoroughly tried, both as to its taking a known
portion of milk each time and as to getting uniform results
by its use whether the milk was mixed or unmixed as it
came from the cow.

Description of Milk-Sampling Tube.

Fig. 1 shows an exterior view; (a) is a tube open at both
ends—the lower end sliding in short tube (b) which is closed
at the bottom and has three elliptical openings—(¢) at the
side through which the milk is admitted. Fig. 1 shows rel-
ative position of both tubes when ready for taking sample
section of milk. '
| Fig. 2 shows section through both tubes when tube (a) is
pushed to the bottom of tube (b) the lower end of former
being turned to fit the seat provided at bottom of tube (b)
and shown at (d). Mr. Goodwin thus aptly describes the
tube in the Breeders’ Gazette:

“It is a brass tube of proper diameter and length made
with a detachable, perforated cap b into which the tube a
slides snugly. The cap is slit from each of its three oval
perforations to its top edge, so that it springs lightly to ad-
mit the tube. The milk is poured into the sampling pail,
which is a cylindrical can, 6.4 by 18 inches, and the tube
dropped into the milk with the cap affixed so that the aper-
tures are open. Through these holes the tube fills with
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milk to the level of the milk in the ean. It is then pushed
down, thus closing the inlet apertures and securing a column
of milk exactly the same as that in the can.”

The following table will show the results obtained:
TABLE SHOWING THE PER CENT. OF FAT IN MILK TAKEN BY THE

SampriNG TUBE, 1sT, AFTER MIXING; 2D, AS MILKED WITHOUT
MixiNG; 3D, AFTER. STANDING ONE HourR As MILKED WITHOUT

MiIxiNg.
Mi d As Mi s .
Sggipolfe. sam};(igdai%- \V}iShplllt“l{lfi‘;- As milked, after standing Stogd over
mediately. ing. one hour. night.
Per cent. Per cent, Per cent. Per cent. Per cent.
By spoon. By sampler.
1 4.4 4.4 5.8
2 5.8 5.6
3 5.8 5.9
4 5.9
5} 5.9 5.9
6 5.8 5.7
7 4.7 4.8
8 5.8 5.7
9 5.5 5.5 8.5
10 5.2 5.2
11 5.6 5.5
12 5.4 12.0 5.4
13 3.8 3.8
14 5.8 5.9
15 6.0 6.0
16 5.4 5.4
17 5.4 5.4
18 5.6 5.6
19 4.6 4.6
20 6.0 6.0
21 5.4 10.2 5.2
22 6.1 852
23 Bl 6.1
24 6.3 9.4 6.3

At the World’s Fair, a cylindrical pail was used 6.4 inches
in diameter into which the milk was poured from the milk
bucket and then the sample was taken from this. In the 90-
day test, there were over 200 samples of milk taken each day
from individual cows, and 9 samples from the mixed milk.

In order to see how the amount of fat, as ascertained by
the Babceock test from the mixed milk, agreed with the aver-
age daily fat found by the Babcock test from the milk of
individual cows, T had a computation made in the 90-day

test with the following results:
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shed
lumn TABLE SHOWING PER CENT. oF FAT IN Mixep MILK, AND ALSC THE
AVERAGE PER CENT. OF FAT, CALCULATED FROM THE PER CENT.
oF FAT IN THE MILE oF THE INDIVIDUAL Cows IN THE WORLD'S
Farr Dartry TESTS.
" THE | Jerseys. Shorthorns. Guernseys.
THOUT
CHOUT ; Per cent. fat| Average of |per cent, fat| AVerage of |per cent. fat| Average of
X of mixed | iudividual | of mixea | individual |"of mixeq | individual
milk, tests, milk. tests. milk. tests.
S e Per cent. Per cent. Per cent.
d over June. |
ght. 1 4.9 4.85 8.7 3.84 4.5 4.58
2 4.8 4.78 QLT 3.84 4.5 4.49
— 3 5.0 4.88 8 3.54 4.8 4.78
cent. 4 5.1 4.96 3.6 3.43 4.8 4 .66
) . 4.9 4.75 3.6 35.67 4.7 4.60
6 4.7 4.61 357 3.59 4.4 4.56
7 4.8 4.74 YT 3.61 4.7 4.7
8 4.8 4.74 3.6 3.75 4.6 4.51
9 4.6 4.70 3.8 3.67 4.5 4.48
10 4.9 4.90 3.6 3.5b 4.5 4.50
11 49 4.81 3.6 3.62 4.6 4.55
12 4.9 4.84 3.8 3.64 4.6 4.55
! 13 4.7 4.68 3.6 3.65 4.6 4.53
3.5 14 4.8 4.77 3.6 3.60 4.5 4.45
15 4.6 4,68 BriT 3.63 4.6 4.568
16 4.9 4 .83 3.7 3.65 4.6 4.51
17 4.9 4.88 Sl 3.63 4.5 4.44
18 4.8 4.77 3.6 3.62 4.5 4.41
19 4.9 4.82 3.6 3.061 4.5 4.52
20 4.8 4.77 3.6 3.56 4.5 4.45
21 Sy ) 4 .89 3.5 3.51 4.5 4.53
22 5.4 5.32 3.6 3.63 4.6 4.66
23 5.8 5.17 3.8 3.69 4.5 4.47
24 4.8 4.63 3.6 3.561 4.6 4.48
25 4.8 4.73 8T 3.61 4.4 4.44
26 4.7 4.63 3.6 3.59 4.4 4 .44
2T 4.7 4.62 3.8 3.73 4.4 4.42
28 4.4 4.39 3.6 3.58 4.6 4.51
29 4.8 4.76 i 3 .64 4.6 4.58
30 4.9 4.84 3.6 3.56 4.7 4.67
1ches 145.4 143.69 109.6 108.55 136.8 136.04
A July.
milk T L 4.85 3.5 3.49 4.6 4.60
e 90- 2 4.8 4.78 8.7 3.69 4.6 4.55
8 4.6 4.79 3.6 3.56 4.5 4.51
1 day 4 4.8 4.77 8.7 371 4.5 4.49
¢ b 4.6 4.61 8.6 3.63 4.6 4.50
1k. 6 4.5 4.52 3.7 8.75 4.5 4.40
3 7 4.7 4.60 3.6 3.65 4.5 4.47
:d by 8 4.6 456 3.6 3.61 4.6 4.34
aver- ‘9 4.9 4 .87 3.8 3.73 4.6 4.64
: 10 4.8 4.85 3.6 3.60 4.6 4.63
Ik of :

)-day
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TABLE SHOWING PER CENT.OF FAT IN Mixkp MILK, AND ALSO THE
AVERAGE PER CENT. OF FAT, CALCULATED FROM THE PER CENT. OF
Far 1x THE MILK OF THE INDIVIDUAL Cows 1IN THE WORLD'S FAIR
Dairy Tests.—Con.

Shorthorns. Guernseys.
Aver b Average of Average
OB L ek Cont. £t g ] | o o bt naieidus
tests milk tests tests
Per cent. Per cent. Per cent.
4.6 4.61 3.6 3.67 4.5 4.43
4.7 4.63 3.5 3.54 4.5 4 47
5.0 5.01 8.6 3.60 4.6 4.54
4.8 4.56 3.6 3.64 4.5 4.52
4.7 4.66 3.9 3.90 4,6 4.52
4.8 4.78 3.8 3479 4.6 4.49
5.0 4.95 3.8 3.76 4.5 4.46
4.7 4.74 3.8 3.78 4.4 4.39
4.6 4.54 3.7 3.73 4.6 4.49
5.0 4.94 3.8 3.76 4.5 4.49
4.9 4.92 3.8 3.79 4.5 4.52
4.8 4.78 357 3.74 4.6 4.49
4.7 4 64 3.8 3.80 4.6 4.49
4.8 4.80 Sl 3.81 4.6 4.52
4.7 4.68 3.5 3.569 4.5 4.49
4.8 4.66 8.7 3.67 4.6 4.67
4.7 4.75 4.0 8.95 4.6 4.64
4.8 4.76 3.8 3.88 4.6 4.54
4.7 4.60 3.6 3.64 4.4 4.52
4.7 4.75 el 3.75 4.6 4.6l
4.7 4.67 3.7 3.69 4.3 4.38
147.5 63 114. 114.80 140.8 139.60
5.0 4.82 3.8 8.79 4.5 4.42
4.8 4 .81 3.6 3.564 4.4 4.39
4.7 4.59 3.6 3.64 4 9 4.41
4.7 4.79 8.7 3.69 4.5 4.54
4.7 4.72 3.6 8.69 4.5 4.51
4.7 4.69 3.8 3. 74 4.5 » 4 .48
4.9 4.82 3.5 3.49 4.5 4.46
4.9 4.79 3.8 8.77 4.6 4.48
4.7 4.73 3.6 3.59 4.6 4.57
4.9 4.81 5.6 3.5H% 4.4 4.37
4.7 4.71 3.5 3.567 4.6 4.49
4.8 4.94 3.5 3.5 4.6 4 .60
4.8 4.79 3.6 3.569 4.6 4.54
4.8 4.82 3.7 3.67 4.6 4.53
4.8 4.85 3.7 3.69 4.6 4.63
4.6 1.60 3.6 3.58 4.6 4.55
5.0 4.83 3.5 3.54 4.4 4.45
5.1 5.08 81 3.72 4.5 4.47
5.0 5.00 3.5 3.63 4.4 4.39

“Greatest discrepancy, .49 per cent. Analysis, 4.9 per cent. correct, but sample
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TABLE SHOWING PER CENT.O0F FAT IN Mixep MILK, AND ALSO THE
AVERAGE PER CENT. OF FAT, CALCULATED FROM:THE PER CENT. OF
Far 1x THE MILK oF THE INDIVIDUAL Cows8 1N THE WoRLD'S FAair
Datry TEsTS.— Con.

Jerseys. Shorthorns. Guernseys.
Per cent. fat| AVerage of \pay cent, fat| AvVerage of |per cent. fat| Average of
of mixed chg}[gual of mixed mdtg‘étd“ﬂl of mixed mdtu'ltdual
3 £ e S. i ests,
s Per cent. Lo Per cent. S Per cesnt.
Aug.
20 5.0 4 .87 3.6 3.66 4.6 4 .61
21 4.9 4.93 3.8 3.84 4.7 4 .61
22 5.0 4.91 3.7 3.656 4.6 4.57
28 5.0 4.95 3.6 3.60 4.6 4.38
24 4.9 4.91 3.1 3.68 4.6 4.63
26 4.8 4.69 3.6 3.50 4.4 4.44
26 4.8 4.74 3.5 3.50 4.4 4,28
27 4.5 4.53 3.3 3.838 4.1 4.12
28 4.9 4.52 3.4 3.44 4.1 4.16
29 5.0F 4.70 3.6 3.63 4.5 4.36
140.4 139.3 104.6 104.53 130.9 129.39
MONTHLY AVERAGES.
June 4.85 4.79 3.66 3.62 4.56 4.54
July 4.92 4.90 3.82 3.88 4.69 4.66
Aug. 4.68 4.65 3.49 3.48 4.36 4.31
TOTAL AVERAGE.
4.81 4.77 3.65 8184 4\l b 4.50

tGreatest discrepancy excepting above, .30 per cent.

The advantages claimed for the tube are:

1st. That it is simple of construction and samples of the
milk can be easily taken with it.

2d. That it is easily cleaned.

3d. That it will take a fair average sample of the milk as
milked from the cow, without mixing, or even after standing
some time.

4th. That by using cylindrical pails, it takes an aliquot
of the milk and by its use a better representative sample of
the milk representing several days’ milking can be obtained
than by taking a certain quantity each time, regardless of

the amount given by the cow. The mechanical department
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of the State College, Lexington, Ky., made'the tubes for the
«World’s Fair Tests,” and to Prof. F. P. Anderson, in charge
of the department, much credit is due for the mechanism of
the tube. From the description and diagrams these tubes
can be easily made at any machine shop. They are made
from drawn copper tubes of convenient size. For ordinary
use I prefer a tube § inch internal diameter. Dairy supply

companies make and sell these tubes.

DIVISION OF ENTOMOLOGY AND BOTANY.

M. A. Scovell, Director:
Dear Sir: In the spring of 1895 experiments and studies
in the following lines were undertaken:
1. With reference to checking the rotting of apples on
the trees.
9 With reference to checking codling-moth injury to ap-
ples.
3. With reference to checking potato scab.
4. With reference to the use of arsenites on tobacco.
5. With reference to forage plants.
6. With reference to checking the injuries of the cabbage
worm,
7. With reference to the broom-rape of hemp and to-
bacco.
8. With reference to cut-worms.
9. With reference to the chinch-bug and the fungus
which destroys it.
10. With reference to aphides which attack chrysanthe-
mums and cosmos.
11. With reference to the destruction of the harlequin
cabbage bug.
12. With reference to the mealy bug of hot houses.
13. On miscellaneous insects collected by myself or sent

in by correspondents.
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In Bulletin No. 58 is published some of the results of the

 work on cutworms. These insects were exceptionally com-

mon last spring and did an immense amount of mischief. I

believe that by the goheral employment of remedies sug-

gested in this bulletin, much of this injury can be avoided.
An interesting discovery made in the course of rearing the

~ worms to maturity is, that they are subject to a fungus para-

gite that may be cultivated and possibly utilized for their
destruction. .

Bulletin No. 59 contains some of the results of experi-
ments with apple rot and codling-moth. I propose to con-
tinue this work next season, with some changes of proced-
ure which I think warranted by my past experience.

A third bulletin on potato scab experiments is well under
way, and I have in hand material for a fourth on tobacco

- spraying, which I hope may be published before spring.

During the season of 1895 I made several trips to different
sections of the State for the purpose of studying farm pests
and of making collections for the Station Herbarium and In-

sect Collections. The herbarium has been materially in-

sereased in value by additions collected on thege #yips. The
seed collection has been more than doubled in gxtent and
value by collections made by me last season in Fayette, Jes-
‘samine, Mercer, Spencer, Powell, Lee, Pendleton; Rockeas-
tle, Whitley, Logan, Todd, Christian, Hopkins and MeCrack-
en counties. It is desirable that the fruit of all our flower-
ing plants be represented in this collection, as a basis for the
study of this feature of our flora and for future use in writ-
ing bulletins.

A feature of entomological work that is of growing inter-
est is the destruction of farm pests through the controlled
agency of their natural insect and fungus enemies. Exper-
‘iments on an extensive scale have recently been made in
Illingis and Kansas on the fungus enemies of noxious pests;
and some very valuable work was done with insect enemies
of the cottony cushion scale insect by the Divigsion of Ento-
mology at Washington, working in conjunction with the

3
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State authorities of California a few years ago. We have
done some work in this direction at this Station during the
past summer, and shall continue it next season. Through
the kindness of Chancellor Snow, of Kansas State Uni-
versity, and Prof. Forbes, State Entomologist of Illinois,

I received specimens of the chinch-bug Sporotrichum used |

by them for distribution to farmers, and subsequently propa-
gated it on chinch-bugs brought by me from Pendleton
county. While I can not at this stage of the work claim
that the fungus is an unfailing remedy for chinch-bug in-
jury, there is good evidence showing that it will destroy the
bugs, under some circumstances, in great numbers, and on
the strength of this, it seems to me well worth a thorough

test in this State. The chinch-bug is at present injurious

chiefly in the counties along the"Ohio River, but its injuries
in Tennessee last summer show that we can not hope to be
always exempt from this pernicious enemy of corn and oats.
In case it is again injurious in Kentucky, I have made ar-
rangements to supply the parasitic fungus to those who may
apply for it.

Some illifiél'es‘rillg results have been obtained from an ex-
amination of hemp seed das a means of detecting the seeds of
bn.’oom«l*n])e_" among it, and I find that one familiar with the

minute brogm-rape seeds can, with the microscope, detect

them in s;uﬁ]jlcs obtained from seedsmen, without difficulty.
Unquestionably, this is the manner by which this pest is
being disseminated, and-1 feel sure that farmers can protect
themselves from having the pest introduced on their farms
by having the seed they propose to plant examined.

The work of my division is now in possession of ample
quarters for indoor experiments on growing plants and liv-
ing enemies of crops. A vivarium has been erected during
the past yedr and is now in use. It is constructed in the
form of a conservatory, is 50 feet long, with stone and brick
foundation, the part above ground having a one-inch air
space to prevent loss of heat, with arrangements for top and

side ventilation. The tables and benches with which it is
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equipped are as good as any in use in any country, so I am
informed by one who ought to know. The former have solid
slate tops and iron frame-work. The benches have iron-
frame-work and tile bottoms. So constructed, they will

- last almost indefinitely, and for convenience and suitable-

ness for experimental work, such as they are intended for,

I fail to see how they could be improved. Like the insect-

aries of the University of Illinois and Cornell University,
our vivarium is divided into two compartments. In one of‘
these it is proposed to keep the conditions as nearly like
those prevailing out of doors as possible, so that we can
watch under lock and key the natural changes and habits
of the pests, just as they occur in nature. In the other com-
partment it is proposed to place a small hot-water heater
next year, so that work requiring growing plants may be
- carried on during freezing weather. No head-house has
been built in connection with the insectary, for the reason

that it was thought best to equip the essential part of the

, establishment in a thoroughly creditable manner, rather

than cover a great deal of ground in a slip-shod fashion. It
may sometime be desirable to place a small house at the
front of the structure now built, but I would advise that
when this is done a good architect be consulted, so that it
will exemplify, as far as possible, the taste and skill which
one has a right to expect in Government buildings. As it
Stands, the vivarium will compare very favorably with any
other I have seen in the country.

The library of my division has overrun the bookecase now
in use, and another should be added to accommodate extra
books now on hand, and such as may be secured during the
coming vears. The liberality which has always hitherto
been shown with regard to building up this essential acces-

~Sory to profitable scientific work leads me to hope that our

library facilities may be greatly increased during the next
year or two. One of the most galling disadvantages of the
Western scientific worker is the general deficiency in respect

to library facilities. The literature relating to the entomol-
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ogy and botany of this country should be as completely rep-
resented in our library as it is possible to make it. An-
other case is needed also for my division to accommodate
the seed collection. This has been added to during 1895 to
such an extent that one of our tables has to be given up to
it, and I respectfully request that the herbarium case be ex-
tended to the side of the room, and that the extension be fur-
nished with suitable shelves and wooden trays to receive tne
jars and vials containing the collection.

I have but one other suggestion to make. During the
summer of 1895 I have had my field experiments, which I
consider a necessary part of the work of my «(division, at-
tended to in part by men regularly employed on the Experi-
ment Farm. The work has been done as well as could be
expected under this arrangement, and I have nothing but
good words for those who have assisted me by caring for the
grass plots and applying fungicides and insecticides. To
Mr. Martin of the Farm, I am under special obligations-for
the care and faithfulness he has shown. But it could be
much better done if some one could be assigned to my di-
vision, as in the case of the division of horticulture, whose
time would be at my command, and who would, from prac-
tice, learn the purpose of my experiments, and know the im-
portance of a prompt and careful attention to them. With
the vivarium to care for, this need of assistance with a cer-
tain degree of practice becomes greater, and I should be
gratified if some arrangement could be made of the sort sug-
gested.

Yours respectfully,
H. GARMAN,
Entomologist and Botawist.
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ENTOMOLOGICAL NOTES FOR 1895.

BY H. GARMAN,

Entomologist and Botanists

The notes presented:-below relate only to such insects as

‘attracted special attention in 1895, because of injuries com-

mitted or because of their capacity for mischief.
CUTWORMS.

Very early in spring there was a good deal of complaint
because of cutworm injury to strawberries. and in some in-
stances to the young and tender shoots of raspberries. Be-
cause of their disposition to travel about these worms were
gsometimes taken for the army-worm, an insect belonging to
the same family, but of a very distinct genus. I have
recently published a bulletin (No. 58 of the Station series)
on this outbreak with recommendations as to checking such
injuries, and so need not consider the matter here further
than ‘to state that those who have not already received the
bulletin can get it by sending names and addresses to the

Station at Lexington.

THE SCURFY BARK LOUSE

(Chionaspis funfurus).

In April we received at the Station a complaint of injury
to three-year-old apple trees by a scale insect that proved to
be the scurfy bark-louse (Chionaspis furfurus) a species not
likely to do very serious mischief except when trees are ut-
terly neglected. It is a near relative of the oyster-shell
bark-louse of apple trees, and is to be checked by the same
treatment, namely, scraping the bark in winter and giving it
a thorough brushing (a serubbing brush is useful for the pur-
pose) with a solution of soft or whale oil soap (one quart of
‘Fh(--'formm' or one-half pound of the latter, dissolved in two
or three quarts of water.) If this treatment is followed in
spring by an application of coal-oil emulsion to the leaves

S0 as to destroy the young lice that may have escaped the
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winter treatment, the insect can be got under control in all

ordinary cases of attack. In the case of attack of a few

small trees in a nursery the quickest and surest means of
preventing further spread of such pests may be the destrue-
tion of the trees by burning, or else their exposure to hydro-
cyanic acid gas, as recommended in one of our bulletins.

THE SAN JOSE SCALE
(Aspidiotus perniciosus).

I suspect that the person who sent me this insect thought

it was the notorious San Jose scale, now present in the East-
ern and some of the Middle United States. This scale is one
of the most destructive of the group, and it would be a mis-
fortune to fruit growers should it become established in
Kentucky. Its introduction has been traced to certain
Eastern nurseries. Should any one suspect its presence at
any time on his fruit trees I shall be glad to examine the sus-

pected trees for him.
ep it from becoming established than itwill be to

Tt will prove much easier and less
costly to ke
check its injuries once it becomes abundant. This is a mat-
ter of more than ordinary importance to fruit growers in
Kentucky, and they should keep a close watch for the pest
during the next year or two. The scale is very flat, nearly
round and less than an eighth of an inch in diameter. It
attaches itself to bark, leaves, or fruit, and attacks nearly or

quite all of our cultivated fruit trees.

A STRAWBERRY SNOUT BEETLE

(Epicerus imbricatus),

Under date April 30th, Mr. G. F. Eberlein, of Horse Cave,
wrote to the Station sending for determination one of the
snout beetles (Epicaerus imbricatus) which he found on his
strawberries, two or three on a plant. The insect is a rela-
tive of the strawberry crown-borer, but is not a common
strawberry insect, though capable of some injury to the
leaves. It passes the winter among rubbish, in its adult
stage. For its injury to foliage no doubt an application of
Paris green would prove effective. The insect has long been
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known, but has not proved especially injurious anywhere,
'so far as I know. The same curculio was sent to me later
(May 11th) from Franklin, by Mr. J. W. Stringer, who found,

- as he stated, a lot of them with cutworms about dock in one

of his fields. As an adult it feeds on a variety of plants,
pear, pigeon grass (Setaria), corn, cabbage, fuchsias, etc.
Eggs were observed by Forbes to be placed on pear leaves,
two leaves being fastened together for their protection.

THE NORTHERN JUNE BUG

(Lachnosterna).

May 2d, G. M. Lane, of Boyle county, sent us specimens
of two species of leaf-chafers, the brown beetles known -at
the North as June bugs, and reported them doing very seri-
ous harm by eating the leaves. Five hundred of these
beetles were found by him beneath two small plants, just be-
neath the surface of the ground. The young of these North-
ern June bugs are known as white-grubs, and are common
in soil supporting rank growths of grasses or weeds. When
such land is plowed up and put in some crop the roots and
leaves of the latter are likely to suffer, the one from the dep-
redations of the grubs, the other from the adult beetles,such
as were sent to the Station. For the injury to the leaves
there is nothing better than spraying with whitewash con-
taining Paris green. The injury to the roots subsides in a
season or two without treatment. It can not well be checked
once the crop is planted.

THE SOUTHERN JUNE BUG

(Alorhina nitida).

The common green June bug is always more or less
troublesome in Kentucky. The adult beetles attack fruit, .
and sometimes eat into unripe corn ears. The grubs are not
distinguished by most people from the common white grubs
of compost. But the grub of the June bug feeds upon the
living roots of grasses, strawberries, and other plants, and

- never, as far as I can learn, eats dead vegetable matter. It

18 a more active grub than the other white grubs, and has
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the singular habit of turning over on its back when it creeps,
instead of shuffling along on its side. ~ When placed on a
smooth surface it moves in this way with considerable speed,
and hence is c:lpzible of leaving land when food becomes
scarce and going where it is more abundant. The insect
was very injurious at Lexington to strawberries. The nat-
ural haunt of this insect is grass-land. When it is proposed
to use such land for strawberries it may be well to turn |
swine in for a time that they may destroy as many as possi-
ble. They are known to be very fond of the grubs. The
common mole is also an inveterate enemy of the grubs, and
when its hills are seen in meadows and pastures it is, good
evidence that the grubs are present. The mole has been
known to follow along potato rows when white grubs were
working on the tubers and destroy every grub. It has been
accused of following along the rows of newly-planted corn
for another purpose. If this accusation is well founded, its
grub-destroying habit may be set against it.. I do not know
of other means of fighting this insect than by the encourage-
ment of these enemies, and by avoiding infested land until
the insects leave. It can be recognized among our white-
grubs by the peculiar method of progression already men-
tioned. ;
THE IMPORTED CURRANT WORM
(Nematus ventricosus).

The imported currant worm (Nematus ventricosus) was
common about May 17th at Lexington and elsewhere in the
State, and did its accustomed mischief of stripping the
bushes of their leaves. The insect can be easily destroyed
by the use of powdered white hellebore in water. ., It is
sometimes claimed that the fruit is rendered poisonous by
these worms, but without any foundation in fact. The in-
sects eat only the leaves, sometimes leaving the fruit com-
pletely exposed, but no one need hesitate to eat such fruit

on the score of its having an injurious effect on the system.
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- THE BLACK PEACH APHIS
(Aphis persicz-niger).

i was sorry to read a letter from J. M. Samuels, dated
July 4th, stating that he had found what I take to be the
black peach aphis abundant in Bullitt county. Over a thou-
sand small trees, he wrote, had been destroyed by it. The
insect is one of the troublesome pests in Eastern peach-
growing regions. It infests both the roots and twigs, the
root-infesting form being the most troublesome, and some-
times giving trees the appearance of having the yellows.
The use of tobacco has been recommended for infested trees,
the stems being dug into the soil about the roots.

THE GRAPE PHYLLOXERA.

July 16,°1895, Mr. F. B. Threlkeld, Visalia, Ky., com-
plained of an injury to his Delaware and Wyoming grapes,
that proved to be caused by the phylloxera in galls on the
leaves. The insect is not often destructive in this country,
and when abundant can, usually, be dealt with by plucking
off and burning the galled leaves. The winter is passed on
the roots of grape vines, and in France this root-infesting
form is the one most feared. Our American stocks being
less subject to attack are now employed by French vine-
yardists to avoid injury. Bisulphide of carbon injected into
the soil about infested roots is used quite extensively and

successfully by Frenchmen.

THE FRUIT BARK-BEETLE

(Scolytus rugulosis).

D. C. Haycraft, of Elizabethtown, wrote September 21st,
stating that the insect was at work on wild-goose plum trees
on his place, and had killed a couple of trees. The insect
is a minute, compactly-built brown beetle, which has only
comparatively recently been noted as injurious in the Middle
States. These beetles work into the bark of peach, cherry,
and apple trees, and place their eggs along the burrow.
From the burrow the young hatching from the eggs make
and in the bark. @ When mature

tortuous channels under
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they cut their way out through the bark leaving numerous
small round “pin holes,” very characteristic of their attack.
From my observation of the insect I am disposed to think it

attacks onlytrees that are not strong. It is especiallyfond of

young peach trees suffering from the injuries of the peach-
tree borer. But while probably usually getting started in

wood that is nearly or quite dead, it is found in the living .

wood also, and, no doubt, hurries the destruction of trees
which might otherwise recover. The cutting away of all
dead branches and the burning of dead trees is a practice
to be recommended where this pest is at work. The grubs
.are in the wood in the fall and winter, and at this time, there-
fore, the work of destroying them can be best performed.

THE ZEBRA CATERPILLAR OF CABBAGE

(Mamestra picta).

A rather stout, smooth-bodied worm- of a pale yellow
color, with markings of black, arranged on the sides as more
or less evident up and down stripes, is often encountered in
Kentucky on cabbage, peas, cauliflower, mangel wurzel, and
related plants. The most recent complaints as to its injuries
came to me from our Experiment Farm, where it was de-
tected eating into the heads of caulifiower. The insect be-
longs to the same order as the cabbage butterfly and is to
be treated in the same way. :

The worms may be seen here on cabbage in June, and
again in September. A brood of young was observed in 1890,
on September 23d. Fully-grown worms may be found dur-
ing the early part of October, when they hide away in the
earth and change to pupae, in which condition they pass the
winter,

The fore wings of the moth are of a rich brown color, the
hind wings mainly white. The wing expanse of an example
measures 1.48 inch. The eggs are laid in clusters on the
leaves, and the young worms are, consequently, associated
in colonies, but later they scatter. If they can be taken be-
fore they scatter, it is possible to destroy them with little
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trouble. Later it is necessary to dust infested plants with
insect powder and ashes (one part of powder to four of
ashes) or else to spray the plants with a mixture of kero-
sene, soap, and water.  If young plants are attacked the
worms can be got rid of by spraying with Paris green water.
They are not as difficult to deal with as the ordinary cab-
bage worm, because they live exposed. most of the time, hav-
ing very little of the disposition m creep in between the
leaves.
A CORN FLY

(Chatopsis wnea).

While examining some corn July 9, 1895, I found among
some dwarfed plants a stallc gnawed and mined at the base
underground, and on stripping off the bases of the blades
revealed a number of small yellowish muggots, about one-
fourth inch long and a twenty-fifth inch in diameter, at work
on the injured plant. They were placed in a vial with some
corn and reared to maturity. The adult is a very pretty
little fly, about one-fifth inch long, of a shining green color,
with the whitish wings crossed with three dark bands, the
outermost at the tip.

Heretofore T have known only the adult of this insect. It
is always very common in the latter part of April and fore
part of May on young wheat, where scores may be collected
by a few strokes of a collecting net against the plants. It
disappears before the end of May, probably having first
placed eggs in soil for a brood of young. The adults which
I reared in the latter part of the summer must represent a
second brood. The insect lives on corn, wheat, oats, and
probably other grains, and from its abundance here is capa-
ble of a great deal of mischief. This is the first time, how-
ever, that I have encountered it on corn, and from the great
numbers of the fly, which occur on young wheat in spring, it
is probable that it does much of its mischief among small
grain. On May 6, 1890, it was noted as so abundant on wheat
that one could perceive examples as he passed along the
edges of the plots on the Experiment Farm. On May 8,
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1891, dozens were collected from young wheat by the use of
a net. But on May 21st when the wheat was “heading out”
not a single one could be found. The distribution of the in-
sect is given by Osten Sacken, one of our most eminent au-
thorities on this group of insects, as extending from Canada
through the Atlantic States to Florida, Cuba, and the Ber-
mudas. With its wide distribution it is surprising that it
has not more generally made itself known as an injurious
species. It was bred from corn by Professor Gillette, in
Iowa, in 1889. The insect forms the subject of an illus-
trated article in Insect Life, volume 7, p. 352; 1895, where it
is stated that it injures sorghum and oats as well as the
plants named above.

THE HARLEQUIN CABBAGE BUG

(Murgantia histrionica).

Of late complaints have reached The Station concerning
the depredations of a flat bug, marked with red or orange,
which punctures the leaves of cabbage, radishes, mustard,
kale and other plants belonging to the same family as these.
Whether the insect has been in the State longer than two
years I am not able to say, but it has at any rate only given
rise to complaints from gardeners since 1894. Du1'ilig the
season of 1895 it was reported to us by the following gen-
tlemen: D. C. Haycraft, Elizabethtown; Edward Hoke,
Jeffersontown; W. C. Morris, Adairsville; Rogers, Bassett
& Co., Leitcehfield.

On April 13, 1895, T found examples at work on wild
Crucifere along Dix River, in Mercer county. May 8th, the
first complaint of injury to cultivated plants reached the
Station. During the summer no complaints came in, but in
September the pest was again the subject of communica-
tions received from the southern part of the State, where
it seemed to be most active.

The harlequin cabbage bug, or calico-back, as it has been
aptly called, came to us originally from some southern coun-

try, probably from Central America, or even farther south.
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Oi It has been observed at least as far south as Guatemala. ’
; It attracted attention in Texas in 1866, or earlier, and since i
B then has been observed from time to time in widely-scat-
5 tered localities—Mississippi, Louisiana, North Carolina,
b Wisconsin, New Jersey, ete.—and hence has not improbably
11‘ been present in Kentucky for some years. Why under these
i ~ circumstances it should not make itself known before is
llls  something difficult to explain, the more especially since it
e seems to be very free from bird and insect enemies. Possi-
B bly our northern winters are too severe for it, and if this be
it true it may have made its way into the State repeatedly
he only to be destroyed by the cold.
It is a glossy handsome insect about #-inch long, and a i
trifle less than 1-inch/in width. The adults has two pairs of
-ather large wings, which, when not in use, it carries folded
on the back. ' The immature bugs are wingless. It feeds at ;
g all stages of growth from the time it hatches from the egg
€, by inserting its slender beak in the leaves and sucking their
d, sap. The beak is kept close along the under side of the body
ie. between the bases of the legs when the bug is not feeding,
vo = but can be lowered so as to bring its point in contact with
en the leaf when in use.
he It places its eggs, which are of large relative size, in two '
n- .~ rows side by side on the leaves of plants. They are some- : 8
e what barrel-shaped, each with a dark band about the upper ,
itt end and a faint line and dot near the attached extremity.
These marks vary, however, a good deal, and may be want-
1d ing, while often extensive blotches appear, as represenfed
he in the two right-hand eggs of my figure. When the young
1e ; hatch they push out a round lid, already formed, at the free
in end of the egg.
- The calico-back spends the winter as an adult among the
re rubbish of gardens and fields, and comes out very early in
spring to feed upon the first plants of the cabbage and
an miistard family to appear. Several broods develop during
e the season. It does not seem to have any special preferences

within the family, but does not give trouble commonly by
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attacking plants of other kinds. It is known, however,
to feed upon peas, grapes and even.corn at times when its
other food becomes scarce from any cause.

The effect of the puncturing of plants by these insects ap-
pears to be somewhat like that of the tarnished plant bug
(Lygus pratensis). One of my correspondents writing of its
injuries to kale says that the attacked plants look as if they
had been scalded. Another says of cabbage that the leaves
turn brown and the heads then rot and fall off. I am not
sure that the bugs are responsible for all of the latter injury,
since we have in Kentucky a cabba ge rot, which, under some
conditions of weather does a good deal of mischief, and it
is probable that this disease was under way in the field ob-
served by this gentleman. All agree, however, that it is a
most pernicious pest in the garden and that it is a very dif-
ficult one to combat.

REMEDIAL TREATMENT.

It is frequently claimed that the insecticides commonly
employed in destroying puncturing insects such as this are
not effective against the harlequin cabbage bug. T think
this must be due to the difficulty of reaching the insects
rather than to any natural immunity which they enjoy from
the effects of these substances. Both pyrethrum and keros-
sene can be made to destroy the pests, as I find by experi- .
ment in the laboratory.

On September 28, 1895, at 10:45 a. m., an example was
dusted with pure pyrethrum. At 11:30 a. m., it was still
alive, but lay on its back. At 11 a. m., September 29th, it
still lay on its back. On September 30th, it was noted as
lving in the same position, but still was capable of moving
its legs, and continued in this condition for several days,
when it finally died.

On the same date, at 11:15 a. m., an example was moist-
ened with kerosene emulsion. prepared by the commonly
employed formula, diluted with ten parts of water. At
11:30 it was moistened again as the first application was not
effective.  This latter also failed, and at 11:35 a. m., its



wver,
| its

nly
are
ink
cts
om

'08-

ari-

AGRICULTURAL EXPERIMENT STATION. XLVII

body was wetted thoroughly with the diluted emulsion,
and the bug was killed instantly.
At 11:40 a. m., September 28th, a second bug was thor-

oughly wetted with the diluted emulsion, and it also was

killed at once.

At 11:45 a. m., September 28th, a bug was dusted with
Leggett Brothers’ Mexican Red Ant Powder. At 12 m., it
was on its back. 2 p.m., it was still alive, but on its back.
11 .a. m., September 29th, it continued in the same condi-
tion, and, subsequently, died without righting itself.

At 11:50 a. m., September 28th, dusted an example with
powdered white hellebore, with the same result as in the
preceding. It lay on its back at 2 p. m., and continued so

-on September 29th, and subsequently, until it died.

While, therefore, the powders were not as quickly effect-
ive as the kerosene emulsion they accomplished in the end
the same result, and I am disposed to think that the failure
of powders in the hands of others may have been in some
cases due to the use of poor material.

The breathing pores of the cabbage bug are very small
and are placed on the under side of the body. Hence an ap-
plication of kerosene might not reach the pores and would,
consequently, be of no avail. When thoroughly applied so
as to reach the pores, even though greatly diluted as above,
it is surprisingly quick in destroying the life of these insects.
They drop, the legs draw up convulsively to the under side
of the body, and there is no further movement. I believe it
is safe to say that diluted kerosene emulsion will destroy
these bugs if the difficulty of reaching them in their conceal-
ment among the leaves can be overcome.

The employment of a crop to entice the bugs in a garden
to one spot where they can be destroyed by hot water or ker-
osene has been recommended of late and has been claimed to
be very effective. A plot of radishes or mustard is planted
before the regular crop is ready, and as soon as the bugs
gather on the bait theyare destroyed together withthe plants
they infest, thus leaving the subsequently-planted crop free
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from them. The insects move about very readily, how-
ever, and such treatment can not be expected to rid gardens
of the pest permanently. But it may be made to save a crop,
which is more often the immediate and pressing desideratum
with gardeners.

THE REGAL WALNUT MOTH

(Citheronia regalis).

An insect which is everywhere rather rare, but attracts
special attention from the bizarre appearance and large
gize of its larva when it does occur, seemed to be not uncom-
mon last summer, if I may judge by the number which were
sent to the Station by correspondents. The adult moth is
one of our handsomest species, with a spread of ,wing of a
trifle over six inches. Its colors are orange and yellow, with
obscure lines of slate-color on the fore wings. The insect
is less often seen as an adult than it is when in the worm,
or larva stage, and all those sent me were immature. These
worms when fully grown and ready to go into the ground
are about four and a half inches long and three-fourths inch
through, the general color dull olive-green, with markings
of black and orange. They are rendered very formidable
in appearance by rough stout spines scattered over the body,
of which eight long and slightly curved ones on the divisions
of the body immediately following the head are especially
conspicuous.

In its worm stage it feeds upon the leaves of black walnut
trees, upon persimmon, sumach, hickory and white walnut.
One of my correspondents found the example he sent to the
Station under a sycamore tree, but possibly it had left a wal-
nut or hickory tree in the neighborhood, and was wandering
about searching for a suitable place to enter the ground for
pupation. The pupa is very dark in color, and is formed in
a cell made by compacting soil. The winter is spent in this
condition, the moths coming out in spring to lay their eggs.

The insect is never common enough to injure trees se-
verely, and hence, its interest to most of us exists in the sin-
gular appearance of the worm, and the extraordinary beauty
of the moth into which it finally changes. : :
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RO _ THE THROAT BOT-FLY OF THE HORSE

lens ; (Gastrophilus nasalis).

rop, "~ Since publishing in our last report an account of the horse
tum bot-flies which occur in this country, I have taken pains to

observe more elosely with reference to the abundance of the
above species in this region, and find it much more common

than I supposed; indeed, but few of the animals which I ex-

goig amined in pastures were free from the eggs under the throaf.
\IBe The eggs were not always concealed, but could be seen with-
o out disturbing the hairs, when one approached sufficiently
.el‘e near. They are fastened farther down towards the bases of
s the hairs. however, than ave the eggs of (. equi. They are
 a : 2 . .

: scattered irregularly in the region between the lower jaws,
‘_rlth sometimes well back towards the neck and in other cases not
sect more than two inches from the mouth. I did not observe
'.11n‘ " any evidence of swelling or soreness about the throat, such
WERe as Mr. Ericson describes. As many as a dozen eggs may be
ad attached on the throat of one horse.
nch : 3 : ; i

A fresh specimen of the fly before me shows the living col-
aes ors better than the alcoholies from which my notes were
ble drawn. The head is rust-brown, but becomes dusky between
dy, the eyes above, and is clothed with brown pubescence, espe-

ons. | cially abundant below, so that the mouth-parts are con- ’
ully cealed. Antenny brown. Eyes verydark brown. Thorax
above clothed with rust-brown pubescence, with a silken

nut gloss; before and behind the wings is a whitish tuft. Wings '
e completely hyaline, the veins yellow, the front one darker.
i The white scale behind wings heavily fringed with silken
! white hairs. Femora dark; tibize dark outside, but becom-
ral- ing evidently brown towards their tips, the hind ones being
ing most decidedly brown. Tarsi brown. Abdomen black,
for shining; above with a cross band of long whitish pubescence
[ in at base, then with a division which looks as if naked, except
hia at the sides, but which is really clothed with short erect
e black pubescence.* The division next following this one is
ée_ #*The appearance of this segment is most deceptive, and 1 do not remen:-

: ber having encountered anything just like it in other insects. Looking di-
311- rectly down on it one gets the impression of a completely naked shining
surface with short pubescence at the sides, but with the insect held up to the
light so that it can be viewed from the side it is apparent that the surface is
thickly clothed with short black pubescence, as described above.
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nce like that at the base, while

clothed with whitish pubesce
are very nearly naked,

the three more slender terminal ones
bearing only a few slender hairs with a slight rusty tinge.
Beneath, the abdomen is clothed mainly with long whitish
hairs, those behind becoming somewhat rust-colored. The
dart-like ovipositor appears to be alwavs exserted.
Mr. Ericson informs me that a piece of cloth fastened to
the rings of the bit in front and to the throat-latch behind
effectually prevents the placing of eggs on horses in harness.
Animalsg in pasture can perhaps be best relieved of the eggs
by rubbing the throat from time to time with a little dilute

coal-oil emulsion.

THE COMMON HORSE FLY
(Slurm’)rys caleitrans).

A letter came to the Station dated August 13, 1895, from
Truman Drury, of St. Vincent, Ky., complaining of the at-
tacks of what seemed to be the common horse fly on horses
which were used for breaking wheat ground. The flies were
reported so bad that the horses would rear and plunge from
the pain in such fashion that it was difficnlt to work them.
I had some of the flies sent me and found them to be the spe-
cies that is common in summer everywhere about cattle and
horses. For some reason they were exceptionally common
and persistent in their attacks in Mr. Drury’s neighborhood.

The fly resembles the house fly so much that it is some-
times claimed to be the same fly. The horse fly does some-
times come into the house and may attack man by thrusting
its beak through his clothing, but it is not a constant visitor
in dwellings. October 20, 1890, it was observed to be com-
mon about Lexington both indoors and out. At this time
hundreds could be seen sunning themselves on the sides of
buildings. It is gray in general, and may be distinguished

from the house fly by the color of the abdomen, which is

gray with obscure round dusky spots, three of which are
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ranged along the middle, the rest toward the side.* In the
house fly the abdomen is yellow at the side and dark at the
middle. They can be distinguished also by their mouth-
parts, the horse fly having a sharp beak with which it pune-
fures the skins of animals, the house fly having a snout with
o widened tip, for lapping. The house fly never “bites.”The
horse fly feeds on nothing but blood.  The early stages of
the two flies are much alike. Both are maggots and feed
upon vegetable matter. The treatment to be recommended
for such insects is rubbing the parts liable to attack with oil
containing a very little carbolic acid. Coal oil can perhaps
be used to advantage, since it does not leave the animal in

such condition that he is not fit for riding, or driving to the °

buggy. The heavy oils and greases may be used on farm
animals where appearance does not count so much. Ordi-
nary lard, with a little insect powder worked in, or carbolic
acid to give it an odor, has sometimes been used with fair
success. Mr. Drury found equal parts of lard oil, petroleum
and tar especially etfective, but complains of the mixture
because of the unkempt appearance in which the coats of
treated animals are left by it.

#The following is taken from notes made from fresh specimens collected
August 13, 1891, when they were common at Lexington on cattle, which they
usually attacked about the legs. Length of large examples .25 inch. Color
in general black. Thorax with four longitudinal stripes of black above,
gray between and outside. Abdomen above largely gray, with three median
spots of black at bases of segments, and a pair on each side of the series, one
of each pair at the hind edge of the second and the other at the hind edge of
the third segment. Abdomen beneath flesh-color, with a median series of
four spots, the hindmost being largest. Legs plain black, yellow at extreme
tips of femora and at bases of tibie. Byes dark brown. A fine silken pu-
bescence at sides of the proboscis extends up along the eyes, inside and out.
Proboseis black. Antennze blackish brown; bristle black, clothed with black
hairs. Wings a trifle smoky, ‘with a decided brownish cast on the basal two-
thirds; strongly iridescent. Veins blackish brown. Variable, the spots on
the abdomen and stripes on the thorax being very distinet and well defined
on some examples, while on old ones they are very obscure.

T R A T R T

ST



LIT EIGHTH ANNUAL REPORT OF

THE BLACK CARPET BUG

(Aftagenus piceus).

On April 17, 1895, Miss 8. F. Price, of Warren county, sent
me two small, brown, cylindrical larve, about 0.36 inch
long, which she reported injurious to carpets. One of the
insects sent me was preserved in aleohol, and the other kept
in a vial with some woolen cloth until it became adult. It
emerged May 25th, as a small black beetle 0.18 inch long,
which proved to be the above insect. The insect is very dif-
ferent in appearance from the buffalo bug or spotted carpet
bug (Anthrenus serophularie ). Its larva is more slender and
the hairs on the surface are not erect. The beetle is much
more slender, and plain back, the adult fo the buffalo bug
being broad and flattened, its body coated with whitish and
vellow scales arranged in morve or less evident cross lines.

The remedies found effective for these insects are the use
of benzine on parts of fabrics attacked, and the cleaning and
stopping crannies in floors and base boards, which afford
the larve lurking places. A persistent employment of
these precautions for a season is generally sufficient to ex-
terminate the pest in a dwelling. Fortunately the spread of
the insect is not very rapid, and hence a knowledge of its
nature, and prompt treatment when it appears in a locality,
may sometimes prevent its getting a foothold. Both of the
carpet beetles attack a variety of fabries, and are known to
infest and injure collections of insects, birds, and the like.
When the object attacked is of a size such that it can be put
in a tight box, perhaps the use of bisulphide of carbon for
the destruction of the insect is the most convenient treat-
ment that can be employed. Even carpets when not very

large can be treated in this way.
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AN INJURY TO TOBACCO, POSSIBLY THE WORK OF WIRE-WORMS.
Immediately after tobacco was planted last spring it suf-

fored on some land from an injury which looks much like

“that caused by the mining of wire-worms. Dr. R. J. Spurr,

President of the Board of Trustees, called my attention to
it first, and in company with him I visited the farm of the
Madden Brothers, at Donerail, where I saw the injured to-
bacco in the field. In places on this farm the piants were
much smaller than they should have been, in fact, appeared
to have grown but little after planting. Some of these
dwarfed plants had amine runningdown the tap root,others
showed a number of scored regions, though the insect had
not penetrated to any great depth. On a number of plants
brought home with me for examination I found no trace of
injury of any sort. In none of the plants was there a living
insect, the mines having been deserted, judging by their ap-
pearance, some time earlier. The only facts elicited from
the examination, which may serve to throw light on the
matter, are the presence of these mines and the fact, re-
ported to me, that parts of the field in which the plants were
worst had been allowed to grow up in weeds during some
weather unfavorable to farm work earlierin the season. The
fact that a considerable number of the plants showed no in-
sect injury at all leads me to think that an examination
made earlier in the season might have shown the retarded
condition of the plants to be caused by something else. The
same injury was reported to the Station by Agricultural
Commissioner McDowell as occurring at Versailles, in
Woodford county. 1T shall be under obligations to any to-
bacco grower who will notify me at once in case of future

injury of this sort in his fields.
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THE CHINCH-BUG
(Blissus leucoplerus).

This pest of corn and small grains is confined in Kentucky
mainly to the counties along the Ohio River. It is not as
destructive anywhere in the State during most seasons as
it is in the great corn-growing sections north of us, but now
and then gives us a genuine exhibition of its capacity for
mischief. Such was the case last summer when complaints
came to the Station from correspondents residing in_coun-
ties near Cincinnati and others scattered along the Ohio
River westward to its junction with the Mississippi. The
chinch-bug is not, however, confined to this strip, buf may
be found in small numbers wherever wheat and corn are
raised in the State. It became destructive last summer
even in Tennessee, a fact which shows that no part of Ken-
tucky can be expected to be at all times exempt from its dep-
redations. '

THE CHINCH-BUG FUNGUS.

It is probable that our mild winters, with a great deal of
moisture in spring, encourage the development of the para-
sitic fungi which attack and destroy the chinch-bug, and
hence answer as a natural check upon its permanent occur-
rence in destructive numbers. The false chinch-bug and
other species of the same order are in Kentucky especially
subject to attacks of this sort, as one can demonstrate by
keeping them confined indoors. Hence, it seems improba-
ble that the insect will ever become a persistently injurious
species with us.

A visit to Pendleton county which I made in July last
summer showed the bugs to be working on corn in this
county in great numbers. A field on the place of Mr. J. T.
Mardis, near Falmouth, contained millions of them, at that
time gathered on the lower part of the stalks so thickly that
this part of the corn appeared black as one saw it while

driving along the road. They had invaded the corn in this
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instance from a field of oats adjoining, having been driven
from the latter by the harvesters. A quantity of these
chinch-bugs was brought to the Station by me, and from
material received from Professor Forbes, of Illinois, and
Chancellor Snow, of Kansas, the fungus was cultivated, so
that we now have a supply from which farmers who may be
{roubled with the insect in 1896 can be furnished.

\ few words concerning the nature of this material and
method of using it may properly be given. here:

The parasite is a plant somewhat like the molds that ap-
pear upon spoiled fruit and other animal and vegetable mat-
ter exposed to the air in damp situations. But it seems to
be restricted to the bodies of insects. Since it grows best,
like most other plants of its nature, in a moderately damp
atmosphere, it is most effective in destroying insects when
the weather is damp. And it spreads most rapidly among
those insects which live on the ground and are disposed to
be of social habit, just as epidemic diseases of man are most
destructive in densely populated localities, and for a similar
reason. Beeause of the importance of moisture in helping
the spread of this fungus, it is not prevalent during very
dry seasons, and at such times it is much more difficult to
start its growth by artificial means. This is a fact to be
kept in mind while handling the fungus, since it explains
some of the instances of failure in making the infection ma-
terial catch.

Chinch-bugs which have been killed by the fungus show a
white powdery growth covering their bodies so that at
length but little or nothing of the insect can be seen, the
\.\'.llulv looking like a mass of white powder. If one transfers
some of this powdery material to the stage of the micro-
scope at the proper time, he will find the mass made up of
very minute threads, some of which bear at their extrem-
il_iu's exceedingly small spores or seeds. Now, if one can, by
artificial means, grow these seeds and scatter them abroad
in fields where chinch-bugs are at work he may start the de-

velopment of the fungus in their bodies, and so, perhaps, rid
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the field of chinch-bugs. This is the object of the work done
by Chancellor Snow and others in the chinch-bug regions.
Small boxes are sent out to those applying, each containing
less than half a teaspoonful of the fungus, which the farmer’
puts in a large shallow box with a large quantity of living
bugs to which the fungus is thus transferred and is then
carried to the field to be spread among the bugs there at
work.

The box used for this purpose may be made about two feet
long, by eighteen inches wide, and six inches deep. ‘But the
exact size is a matter of no great consequence. It is made
with very close-fitting joints, and is provided with a cover
8o fitted that the bugs can not get out. The bottom of the
box is first covered with a layer of clean moist earth upon
which the fungus is scattered, and then, after putting a
layer of corn or wheat over the soil, the living bugs are
turned in and the box closed. When the food-plant becomes
brown a fresh supply is put in and the old is removed, since
it is important that the contents of the box be kept clean.
It may be several days after the insects are confined in stuch

a box before evidence of disease appears among them.

When a considerable number of dead ones are present, with

bodies coated with the fungus, a part of the soil on the bot-
tom of the box, together with some dead and some ]i\"in;.r
bugs, is carried to a field where the bugs are gathered thick-
est and is scattered among them. After replacing the soil
removed with fresh and putting in a fresh lot of bugs, the
box is allowed to stand some time longer and then another
portion of the soil and some of the dead and diseased insects
are distributed in the field, and so on. The box thus serves
as a source from which material can be drawn constantly.
At the Experiment Station T found a large glass culture-
dish, such as is used everywhere for the culture of bacteria
in laboratories, very convenient for growing the fungus.
When one desired to keep the air in the dish moist, he could
do so by putting on the cover, Much of the time the dish

was simply covered with a piece of cloth gauze secured by
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EXPLANATION OF FIGURES.

Fig. 1. The San Jose Scale. Natural size. (From the Division of Ento-
mology, U. S. Department of Agriculture.)

Fig. 2. The female San Jose scale. The enclosed line at the right of figure
shows natural size. (From U. S. Division of Entomology.)

Fig. 8. The male San Jose scale. (From U. 8. Division of Entomology.)

Fig. 4. The adult strawberry snout beetle (Epicerus imbricatus). About
24 times natural size.

Fig. 5. The Southern June Bug. A, adult beetle; B, the pupa in its earth-
ern case, one side of which has been broken away; C, a pupa removed from its
case, dorsal view; D, ventral view of pupa; E, side view of the grub. About
14 times natural size.

Fig. 6. The harlequin cabbage bug, about twice natural size. A, a cluster
of eggs, about three times natural size.

Fig. 7. Chinch-bugs. A and B, young; G, adult. About three times
natural size.

Fig. 8. Chinch-bugs as they appear when destroyed by the parasitic fun-
gus. Sporotrichum. Enlarged.
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rubber elastics which went around the outside of the dish.
Anything of this sort will do provided it is tight enough to
keep the bugs from escaping. It is just as well, however,
to make a box of considerable size when a large quantity of
the fungus is wanted, and extra precautions in the way of
close joints and well-fitted covers are needed to keep the

bugs from escaping, as any one will testify, who has had ex-
perience in propagatingthe fungus. Prof. Forbes chalks the
inside of his infection boxes above the soil and this keeps
the bugs from creeping up the sides. By renewing the chalk
frequently it is possible by its means to keep the chinch
bugs from getting out without employing a cover.

When the conditions are kept just right it requires but
little of the material to set the fungus at work on bugs so
confined. The boxes sent out are only about one inch in di-
ameter and about one-fourth inch thick. They can, conse-
quently be sent by mail, so that no one need be deterred from
getting material because of its cost. The Station will, in
the future, furnish the fungus in such pa (:kngés free to those
who will agree to follow directions in using it and will re-
port their results, whether they are successful or not, to the
Station. We must insist on holding every one who gets ma-
terial for a test to this requirement, and wish to have it un-
derstood beforehand that we shall be just as well satisfied
with reports of those who have not succeeded as with those
who have, provided, of course, they have followed directions
faithfully. We want the exact truth even if every test
proves an utter failure, so far as destroying the chinch-bug

is concerned.

f
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LVIII EIGHTH ANNUAL REPORT OF

DIVISION OF HORTICULTURE.

M. A. Scovell, Director:

Dear Sir:—I submit herewith a report of the horticultural
division of the Experiment Station for the past year.

The work of the year has included a variety of subjects,
among them a comparison of various cultural methods with
vegetables, a study of varieties of vegetables, extensive va-
riety tests of potatoes and of strawberries, and d'urin,f_: the
winter season the forcing of vegetables under glass.

The past season has heen fairly favorable to most of our
work, although the exceedingly dry weather of August, Sep-
tember and October gave a decided check to late-maturing
Crops.

The strawberry crop was about an average one in'yield
andthe plot under test included over sixty varieties,old and
new, several of the latter giving promise of becoming valua-
ble sorts.

The young experiment vineyard contains about sixty va-
rieties of grapes, and has made a very satisfactory growth
during the year. It is proposed to extend this vineyard as
new varieties of promise appear, and it is believed that this
will become one of the most interesting features of our hor-
ticultural work.

The vines upon which experiments in methods of pruning
and training have been undertaken, are also in good condi-
tion, and during the coming season will be trained to the
trellises, which have been provided for them. ;

The test of varieties of potatoes included nearly 250 kinds
which were grown upon a half acre of ground at the Experi-
ment Farm, and the results will soon appear in a joint bulle-
tin with the Farm division and the division of Entomology
and Botany, the latter divisions treating of the relations

of fertilizers and fungicides to potato growing.
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AGRICULTURAL EXPERIMENT STATION.

LIX

The new Experiment greenhouses which were completed
in November, 1894, have, for a second season, proven their
perfect adaptability to the work of the division. '

In addition to the growing of vegetable plants in spring
for field setting, they have been run to their full capacity at
- other times in forcing Vegetables, particularly radishes, let-
ral tuce, and tomatoes for the winter market. = While doing

this, a study of the varieties best adapted to greenhouse
ats, cultui‘e'has been made, and experiments have also been car-
qth ried on with various methods of culture, looking to the most
va- B economical and profitable management of such houses.

the & . Our results suggest the probability that in many places i
in Kentucky, accessible to markets, the winter forcing of

oar vegetables may be extended with profit. In our own experi-

lep- ence, the demand for duch vegetables as lettuce and radishes

ing 8 has constantly exceeded the supply, and in fact the supply

~ has repeatedly in a short time created demand far greater
A than we could meet.

$yid This class of vegetables is the most easily raised of any of
lua- the forcing crops, requiring the minimum amount of heat,

and this heat can be furnished by, Kentucky coal in many

va- | Dparts of the State at an exceedingly low price, while in a i
wth mild winter like the present there are many days in which

| as fires can be allowed to go out altogether, thus reducing the

‘his ~ cost of production still more. — '
- The work of the yvear past has been rendered somewhat

more difficult than in the preceding season by the absence

ing of any experienced assistant in horticultural work. Mr. A.
ik T. Jordan, who filled this position very capably until last
the spring, left the Station at that time to accept a more

advanced position with the New Jersey Experiment Sta-

nds tion, and the duties of the writer as a teacher in the college
o have prevented at times that close personal supervision of

ile- details which field experiment requires.

09V A bulletin (No. 54) upon cultural experiments with vege.
e

tables and notes upon varieties was issued in March, and
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others relating to the work of the past season are now

nearly ready.

It is proposed in 1896 to continue several of the classes |

of experiments already outlined, and, I believe, it is also de-
sirable to make a field study, if the season should prove fa-
vorable, of certain kinds of fruit largely grown in the State,
particularly the peach. '

This industry is assuming considerable proportions in
some parts of Kentucky, and it is believed that a thorough
study of the subject in the peach-growing centers would
well repay the time and expense involved, and would af-
ford the Station valuable data for dissemination through
its bulletins to all parts of the State.

Respectfully submitted,
(Signed), C."W. MATHEWS.

DIVISION OF METEOROLOGY.

M. A. Scovell, Director:
Dear Sir: 1.submit herewith a brief meteorological
summary for the year 1895.
Very respectfully,
V. E. MUNCY,. Observer.

non
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ANNUAL METEOROLOGICAL SUMMARY FOR 1895.—STATION, LEXINGTON, KY.
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Elevation of barometer cistern

MoONTHS.

January .
February

March .
April
May
June
July
August

September .

October

November .
December

Sum .
Mean

EIGHTH ANNUAL REPORT OF

BAROMETRIC PRESSURE.

(Corrected for temperature

(All barometer readings

Inches.
28.
29.
928.¢
28.9:¢
29 .02
29.0%
928.¢
28.
29.
29.

ATuom

have been reduced to above elevation.)
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ANNUAL METEOROLOGICAL SUMMARY FOR 1895.—Continued.

and instrumental error only.)

above mean sea level on December 3

\

aSurt 9IN[0sqY

218(T

Inches.
29.36
29.42
929.28
29.33
29.24
29.28
29.21
29.11
29.20
29.39
29 .42
29.34

a.
Highest.

29.42

Inches.

28.
28.
28.
.54
28.
28.
28.
28.
28.
28.
28.
28.
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51
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AGRICULTURAL EXPERIMENT STATION, LXIII

ANNUAL METEOROLOGICAL SUMMARY FOR 1895.—Continued.

PRECIPITATION.

i (Amount in inches and hundredths.) :
Elevation of top of gauge above ground, December 31, 2 feet. '
it ‘i
= = }.4 T
S GREATEST AM'T » 3/* wo 2O ’_‘
Bl o IN ANY = =% = N ; i |
: 9 R o =0 8 5 No. oF It
b B 24 C“-\b"‘C} PIVE A ot S & ™| CONSECUTIVE fedie,
= MoNTHS. = Hours. - = DAvys : oaR
% g %‘: X ;:55 wWITHOUT RAIN. 3 it g
& 3 Amit Date E i % = < oy
U3 L - ] N
2 Inehes. | Inches. 6 14
January .« . . .| 5.60 1.49 7 1 15 from 17 to 19 inc, L
iches. Tobruary s i .52 .18 E‘.' 0 20 from 19 to 28 ) '1_|
L.12 ; SO |
.82 B March . 2.79 .61 13 0 17 {iliih‘i Eé Et: gé
Zg | M 31 from 17 to 21
i e e S e S e 1 18 from 23 to 25
16 from 28
'53 6 t‘c) b} :
'34 Moy s iie il 45056 1.31 7 0 20 from 17 to 24
.34 ; . : from 27
.36 to 3
62 NS R S 1) 1.63 % 0 24 from 6 to 19
7: 2z from 25 to 29
-1 4 [frum 2 to b |
s from 9 to 14 by
- Ly d J /
Sgg duly Jst s 5.07 1.34 24 1 17 from 17 to 19 '
; from 31
e=——— y f to 4
=y AT P T 1.56 .53 24 0 21 | from 12 to 19 o
]
September . . . 33 .09 16 0 24 from 17
: 11 9 {to 6
October . . . 1.28 .03 31 0 24 | from 18 to 24 §
: {from 1 to 7
November . . 2.52 .98 9 0 21 1 111((:: ]()t'Eu‘lH i
December . . .| 5.50 | 2.50 | %o 1 20 | from 9 to19 ‘
Bum e e e 8 h ¥ 82 a. a. a. a.
Mean . Sl a. a. a. a. a |

Normal rainfall for April, 3.82 inches.
Normal rainfall for May, 3.48 inches.
Normal rainfall for June, 4 .25 inches.
Normal rainfall for July, 4.78 inches.
Normal rainfall for August, 8.56 inches.
Normal rainfall for September, 2.54 inches.
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ANNUAL METEOROLOGICAL SUMMARY FOR 1895.—Continued.

NUMBER oF DAYS.

\

o v e
o = =)
MONTHS. = ; o

S

&
January 3 8 20
February 5 8 15
March 12 b 14
April . 5 11 14
May 4 13 14
June . 9 15 6
July 6 16 9
August . 12 10 9
September 15 5 10
October . 16 8 7
November 6 5 19
December . 2 4 25
Sum ; 95 108 162
Mean . a. a a.

SUNSHINE AND CLOU DINESS.

Mrax CLOUDINESS.

|
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AGRICULTURAL EXPERIMENT STATION.

ANNUAL METEOROLOGICAL SUMMARY FOR 1895.—Continued.
WIND.

Elevation of anemometer cups above groand December 81, 122 feet.

MaximuMm HourLy
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EIGHTH ANNUAL REPORT OF

ANNUAL METEOROLOGICAL SUMMARY FOR 1895.—Continued.

NUMBER OF DAYS.

MoNTHS.

January
February
March .

April .

May: i
Junersiite
July ‘. .o
August . . .
September
October .
November
December . . .
S
Mean .

T:}tg?nd]?' Snow. Hail. Fog.
0 9 0 0
0 8 0 0
1 3 0 0
2 0 1 1
4 0 1 0
3 0 0 0
2 0 0 0
3 0 0 1
3 0 0 0
1 0 0 0
0 0 0 0
0 4 0 0

19 24 2 2
a. a. a. ' a.
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BULLETIN No. 54.

Oh. | NOTES ON VEGETABLES.

TOMATOES. PEAS. BEANS. POTATOES. i

The vegetable tests for 1894 were conducted upon land I
at the experiment farm, instead of upon the college '
grounds as heretofore, and it has therefore been possible
to secure greater accuracy in the report upon any experi- AL
ments where the productiveness was concerned.- {8

The climatic conditions of the season in Kentucky, as
well as in adjoining States, were rather extraordinary.

Spring opened earlier than usual, and the weather was

mild and pleasant up to March 23, when there followed

ten days of very cold weather for the time of year, which

destroyed to a great extent the young growth upon trees.

and shrubs, and either destroyed or greatly injured in

many cases young plants in plant beds. Growing crops

of the more tender kinds were again considerably injured

by an untimely snowfall of several inches upon May 20. . '
The drought during the midst of the growing season By
further added to the unfavorable conditions. After a | |
rainfall of about 2 inches on June 25 to 27, the total rain- 4
fall up to August 10, a period of six and a half weeks, i
was only 0.87 inches. :

As a consequence of these conditions of the weather,

the experiments with vegetables have in many cases not

sitizen of been as decisive as they would otherwise have been, and

for that the results of some have been so uncertain as to be
almost valueless.

The vegetable tests have, for the most part,been under
the charge of Mr. A. T. Jordan, assistant in horticulture,
and the taking of notes, as well as this report, have been
largely his work.

The names and addresses of the seedsmen whose names
3

in their



4 Kentucky Agricultural Experiment Station.

appear in the following tables are as follows: W. Atlee
Burpee & Co., Philadelphia, Pa; Henry A. Dreer, Phila-
delphia, Pa.; J. A. Everett, Indianapolis, Ind.; D. M.
Ferry & Co., Detroit, Mich.; Frank Ford & Sons, Ra-
venna, Ohio; J. J. H. Gregory & Co., Marblehead, Mass.;
Harris Seed Co., Moreton Farm, Monroe Co,:N. Vi;-Befer
Henderson & Co., New York; Johnson & Stokes, Phila-
delphia, Pa. D. Landreth & Sous, Philadelphia, Pa,;
A. W. Livingston’s Sons, Columbus, Ohio; W. H. Maule,
Philadelphia, Pa; A. M. Nichols, Granville, Ohio; Nor-
thrup, Braslan & Goodwin Co., Minneapolis, Minn.; J. M.
Thorburn & Co., New York; F. B. Van Ornam, Lewis,
Towa; J. C. Vaughan & Co., Chicago, Ill; James Vick’s
Sons, Rochester, N. Y.

Tomatoes.

VARIETIES. The seeds of fifty-six varieties of toma-
toes for our test were sown in shallow seed boxes in the
greenhouse on March 3. Most of the newer introduc-
tions obtainable are included in this collection, as well as
a considerable number of the old standard varieties
which are retained for comparison. »

In accordance with our practice heretofore, in order to
obtain uniform conditions for the varieties, the planfs,
after removal from the seed boxes, were grown in pots.
On March 23 the seedlings were transferred to 2% inch
pots, and on April 12 were again shifted to 3 inch pots
(the rose pots, so-called, which are 4 inches deep), in
which they remained until set in the field, May 5. Upon
this date the plants were vigorous and stocky, and since
in pot culture the roots are not mutilated in setting, they
continued to grow without much check.

The plot upon which they were grown received a fair
coat of stable manure before plowing, and a few days
after the plants were set a good supply of a complete
fertilizer was sown broadcast, and hoed and cultivated

(o i )

e e e e
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Notes on Vegetables. 5

into the soil, and again on June 6 a light application of
fertilizer was made and cultivated in. '

Ten plants of each variety were used in the test, and
were placed in rows 3 ft. apart and 4 ft. apart in the rows.
The soil was frequently stirred with a horse cultivator
and hand hoes until the vines had completely occupied
the ground.

The tender growth of the tips of the vines was some-
what injured in the snow of May 2oth, but in a short
time the plants were again growing vigorously. Owing
to the excessively hot and dry weather of July and
August, the tomatoes ripened very slowly during that
time, and were also rather small for the same reason.

As the fruits ripened they were picked, counted, and
weighed. Owing to the fact that during previous seasons
the tomato rot had been quite prevalent, and in order to
determine if certain varieties had greater immunity from
rot than others, accurate records were also made of the
number and weight of rotten fruits, and the ratio be-
tween the weight of rotten fruits and the weight of per-
fect fruits will be found in the table which gives a
detailed record of the variety test.
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Notes on Vegetables. 9

As has been noted before in discussing varieties of
vegetables, the list of fifty-one named kinds in the above
table does not by any means indicate that there were
fifty-one distinct varieties in our experiment plot. Many
of these kinds are so much alike that the closest inspec-
tion fails to reveal any distinguishing characters, so that
in many cases the different names indicate at the most
only different strains of the same variety.

It will be observed from the table that the varieties
which were first to ripen fruit were the Essex Hybrid,
Gold Ball, and Michigan, which showed ripe fruiton June
25, nearly two weeks carlier than the first ripe fruits
upon any variety of the preceding year, although the
seed was sown only four days earlier than in 1893. This
greater earliness must have been due chiefly to differences
in the two seasons, as all other conditions of growth were
as nearly alike as they could be made.

The fact that one or two fruits ripened upon each of
three varieties three days earlier than upon a consider-
able number of other varieties which commenced to ripen
June 28, should not be considered proof that these
three are as a whole earlier varieties, since these ripe
fruits were found only upon one or two of the lot of ten
plants. Of the three varieties mentioned, the Gold Ball
is a small yellow kind which is only suited to special
uses, and cannot be considered a general purpose variety.

In considering the quality of earliness in a tomato, it
is evidently important to select varieties, whether for
home use or for market, that will produce a considerable
number of fruits early in the season while prices are
high, rather than one which will produce merely the
earliest ripe fruit. From this standpoint several other
varieties are more valuable as producers of early fruit
than the three varieties mentioned above.

Among those producing the most fruit before Aug. I
are the ten plants of Table Queen, 26 1bs. 8 ozs. (although
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not ripening its first fruits until July 2); Early Ruby, 26
Ibs.; Atlantic Prize, 25 lbs. 1 o0z; Acme, 19 lbs. 6 o0zs.;
Conqueror, 17 lbs. 14 ozs.; Fordhook First, 17 lbs. 4 ozs.,
and Early Cluster, 17 1bs. 3 ozs.

The most productive varieties up to the time of killing
frosts are,—Table Queen, 108 lbs. 10 ozs.; Early Ruby, 107
Ibs. 11 0zs.; Conqueror, 102 1bs. 5 0zs.; Crimson Cushion,
101 lbs. 5 ozs.; Cardinal, 97 1bs. 13 ozs.; Trophy, 96 1bs.
8 ozs, and Ten Ton, go lbs. 8 ozs

The largest varieties in the list are,—Ringleader, ave-
rage weight, 6.75 vzs.; Crimson Cushion, 5.4 ozs.; Pon-
derosa, 5.2 ozs.; Table Queen, 4.5 ozs. :

The varieties showing the smallest proportion of rotten
to perfect fruits are,—Gold Ball, 1 to 102 ; Dwarf Aristo-
crat, 1 to 17.3; Early Ruby, 1 to 14.7; Northern Light, 1
to 13.1; Ringleader, 1 to 10.8. '

In examining the table it will be seen that in several
instances the earlier varieties are among the list of largest
producers, and this is in some cases doubtless because they
are earlier, so that they can ripen all, or nearly all, their
fruit before the first killing frost in the fall.

The following additional notes upon certain varieties,
which from one cause or another have received spec1a1
notice, may be of interest.

ATLANTIL PRrize, J. & S. Plants are of medium size,
rather slender and open in growth. Fruit red, of medium
size and generally smooth, although a few were angular
and ribbed, quite firm and one of the largest producers
in the first six weeks.

BEAUTY, Livingston. One of the purple tinged stand-
ard varieties. Fruit round, smooth, firm, of medium
size, ripens evenly and fairly productive.
~ BUCKEYE - STATE, Livingston. Introduced 1893. A
vigorous grower, producmOr a good quantity of large
crimson fruit (av. weight 3.3 oz.) Ripens well at stem,
smooth and firm. An excellent late variety.

L
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C ARDINAL, Maule. Plant vigorous. Fruit red, smooth,
ripening well around the stem, of fair size and produc-
tive. A good standard variety.

CONQUEROR, Ferry. One of the earliest and most pro-
ductive varieties. Fruit rather small, and somewhat
irregular and ribbed.

CriMsoN CusuION, Henderson. A vigorous grower,
crimson color, ripening well at stem, firm, but consider-
ably ribbed. A heavy producer. Much like Ponderosa
in general characters, and with us more productive.

DWARF ARISTOCRAT, Livingston. Plant short and
stocky, with a tendency to grow erect, although not self-
supporting. Fruit has a purple tinge, is very smooth,
firm and ripens evenly. Not very productive as compared
with individual plants of other sorts, but its habit of
growth allows closer planting. Freer from rot than any
other variety of standard size. Superior for the home
garden.

Earry Rusy, Harris. Plants slender and of open
growth. Fruit smooth and firm, ripening well at the
stem. One of the three most productive, both in first six
weeks and in the entire seasor, and also one of those pro-
ducing the least rotten fruit.

Essex HvBrID, Ferry. One of the earliest in ripening.
Fruit smooth and firm.

ForDHOOK FIrsT, Burpee. Vigorous grower. Fruit
red, smooth, ripening well up to stem, but not very solid.
Ripens a good proportion of its fruit the first six weeks.
With us seems to possess no special merit.

GoLDEN QUEEN, Ferry. A standard yellow variety,
ripens evenly, smooth and firm.

IgNoruM, Ferry. A variety which in many places has
been pronounced one of the best general purpose varie-
ties, but with us during the past season has not been
productive, and was more subject to rot than any other

variety grown.
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LEMON BLusH, Thorburn. As grown here, this yellow
variety is almost identical with the Golden Queen and
has shown no marked superiority over that variety ex-
cept that it ripened three weeks earlier.

MANSFIELD TREE, Maule. A vigorous grower, but ne
more tree like than some other strong grower Fruits
rather larger and firm, but considerably ribbed, and only
moderately productive.

MicHIGAN, Ferry. Plant vigorous, producing a red,

firm and smooth fruit, which ripens well to the stem, and
is among the earliest.

NicHoL’s No. 5, A. M. Nichol, Plant of the potato leaf
type. Fruit purplish red in color, ripening evenly, round,
smooth and solid. An -excellent variety of its class.

NORTHERN LicuT, Thorburn, A dwarf, strong-grow-
ing sort, of recent introduction. Fruit slightly purple
tinged, smooth and firm. Very much like the Dwarf
Aristocrat, and like that variety, is comparatively free
from the rot. :

RINGLEADER, Dreer. Plant large and vigorous. Fruit
red, very large and solid, but showing some tenden
irregularity in shape, ,

TABLE QUEEN, Henderson. A vigorous grower, with
large crimson fruit; solid, but somewhat ribbed and an-

gled The most productive variety in our plot, both in
first six weeks and through the entire season.

cy to

POT GROWN VERSUS “pFram”’ GROWN

This experiment was undertaken to determine which
of the two methods of growing plants would give the
best results, growing them in seed flats,—shallow boxes
of any convenient size (those used by us are 14x20 in.
and about 3 in. deep), or in pots. When grown in pots
the plants can be transferred to the open ground without
disturbing the roots, thus avoiding any check to the
growth of the plant. Will the results of this method of
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Notes on Vegelables. 513

- handling pay for the extra labor,and expense for pots

which is involved? To test this question, seeds of Liv-
ingston’s Favorite and Perfection tomatoes were sown for
both lots in a seed flat, March 3. When the seedlings
had their “second leaves,” 15 plants of each were set in
seed flats 4 in. apart, and at the same time an equal num-
ber of plants were set in 224 in. pots, and later on shifted
to 3 in. rose pots (4 in. deep).

Both lots of plants were set in the field May 5, and
the results are shown in the table below.

Average Average Average

N Aan Drzi’.t(; (f)lf,ufiit?t number of | weight per weight
ot p : fruits plant of individual

per plant fruits.
FLAT. | POT. !FLAT.|POT. [FLAT.| POT. |FLAT.| POT.
Ibs. 0z.|lbs. oz.|lbs. oz.|lbs. oz.
Favorite ....| July 26| July 26| 51 53 (2 Lo R sl ey DX
Perfection ...| July 30| July 26| 38.5 | 52.3 | 7 8|8 10| 3 2 10

It will be seen by the above table that the gain in
yield per plant by pot growing is quite decided; in the
case of the variety Favorite, being 15 ozs. per plant, and
with Perfection 23 ozs., or almost 1% 1lbs. per plant. The
effect upon the earliness of ripening and the size of the
fruit seems to be very slight, if any, as the results in the
two varieties do not agree.

Experiments of this kind need several repetitions to
establish trustworthy conclusions, but the evidence so
far obtainable seems very favorable to pot grown plants.
While the expense and extra labor of this method
would probably preclude its adoption in tomato growing
upon a large scale, it is probable that in the home gar-
den it would be found a very desirable plan.
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EARLY VERSUS LATE SEED-SOWING.

In order to determine the most favorable time for start-
ing tomatoes to secure the best results, seeds of Living-
ston’s Favorite tomato were sown in seed boxes at
intervals of ten days, beginning Feb. 7, until eight con-
secutive sowings had been made.

The plants were grown in pots, and the first four lots
required transplanting three times, and the remaining
lots twice, before finally setting in the field. . The first
five lots were set in the field at the same time as the
plants of the variety test, May 5, lot 6 on May 17, while
lots 7 and 8 were not placed in the field until Juhe 13.
Fourteen plants were used in each lot, and the following
table gives the detailed results of the experiment:

| 3 siEainie
v‘ 1 Q. ; .:’E 5-8 v =)
. m = 2. ' ge =
| | = E i h__?é @ :
‘: | 2 o=l o O s =
I S e -5 :‘-E Qﬁ": + S
el el g
% F o] ——t
: e S-Zefuoudio Bage - g =
£ = = =3 | BB 8= [ Ay
e - o) @--;:: o @ =
= 7 = = . an D= =
2 7 |85 | Pag | @35 B2
S A= SRTES AN e Sl g
= = o ol eianibeniay B0
=) (=} PR D b= N =a
: 3 = £o [« | 253 <%® | ~8
— — - |
o = < P & &
= A a | <3, l 0% llbs (7 0% lbs. oz.
‘1 Feb. 7. June 28. | 49.3 2 e 1 21 B2
‘Z el Julyr 26 284106 2:67|265 =21 16 2 14
3 ST tene 26 43.4 | 2.6:| 7 6 28 33 0]
4 Mar. 9. ) AT SR RORh BT 6 21 3
9. "‘ 19. s J0ElEs 395 158 206550 3 26 L)
E 90 B0 vl 87 iR b WD o 5 22 2
7 A}‘)‘r. 8. Al‘lg. 3. | 23.4 | 305 =4==dd 12 14
8 18. L4 : 20.7 | 3.2 | 4 2 14 10
‘ |

The first ripe truits were from lot 1, almost a month
ahead of any other lot, but these ripe fruits were only

two in number, and no other picking was made from this
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or any other lot until near the last of July. It seems that
the drought interfered with this experiment somewhat,
especially in regard to earliness, as when rain came, all
except the last two lots began to ripen their fruit very
near together. By the middle of August, approximately
four weeks from the earliest picking in July, lot 3, sown
Feb. 27, was a little in advance of any other lot in pro-
ductiveness, but the results taken as a whole are not very
decisive, and the experiment will be repeated. It ap-
pears, however, that considering the extra labor and care
involved in starting plants very early, there is no advan-
tage to be gained, under ordinary conditions, in sowing
tomato seed before the first of March in this climate.

TRANSPLANTED VERSUS THICKLY GROWN OR ‘‘DRAWN”
PLANTS,

An idea seems to be prevalent among gardemners in this
as in other States, that plants grown unthinned and close
together in hot beds or cold frames, and consequently
very slendy or “leggy,” give just as good results as
though they were transplanted early and given room suf-
ficient to develop into strong and stocky plants. Even

among those who acknowledge the superiority of stocky

‘plants, it is thought by many that the increased produc-

tiveness of such plants will not pay for the extra labor
and the cost of extra sash required to produce them.

In order to throw light upon this question, if possible,
seeds of the Stone and Longkeeper varieties of tomato
were sown in a cold frame in rows four to five inches
apart on April 9. A few days after germination the seed-
lings were thinned to 4-3{ inches apart, and the plants
remained at this distance until set in the field. A portion
of the same plants when in the ‘“‘second leaf’ stage were
set in another portion of the bed, four inches apart each
way, and being given sufficient room, developed into

strong, stocky plants.
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T'wenty plants of each of the four lots were set side by
side at the usual distance of 4 x 5 feet apart.

£ & ‘
et (V) o+ =]
O, =~
g b B8 ) S8 2
ST e e e
(Tt ) ! peyblo Ao i
g8 |55 |98 |7
V ARIETY. = = B 2 :
L = o O o= > =t
= ige) 20 2 T =
Rl T s ST 8 _
55 | 258 | 951 &8
=i B > =)
2| <35 | <28 |&a
oz. |lbs. 0z. | o0z
Sfonesisaiitae s 34 |6 2 16 14
Transgplanted ........
Longkeeper . ... 45 | 611 13 11
Average of two varieties ............ S 95 EOF BB i 124
: B
Thickly Grown Btone . = ase o, 3 8 11 16
or “*Drawn’ Plants
Longkeeper ..... 343|411 6.5 8
Average of two varieties ............ e b L A e A 12

As will be noted in the table above, there was in this
experiment a decided gain in the size of fruit and in pro-
ductiveness, as a result of securing strong, stocky plants.
This gain is especially noteworthy in the product, which
is 1 1b. 5 oz. greater per plant in the stocky plants than
in the slender plants of the second lot, a gain, which at
the usual distance apart of setting (4 feet by 5 feet) would
amount to the very considerable total of 47 bushels per
acre, or nearly a ton and a half. As there is very little
difference in the proportion of rotted fruit in the two
lots, it would appear from this single experiment, com-
bined with the results of the variety test, that the rotting
of the fruit does not depend so much upon the lack
of vigor in the individual plant as it does upon the_ want
of power of resistance in certain varieties.
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CUTTING BACK PLANTS AT TIME OF SETTING.

The experiment was tried of cutting back a number of
plants of three varieties when set in the field, in com-
parison with a similar lot of plants untrimmed.

Ten plants each of Favorite, Acme and Buckeye State
were set in the field, June 2. Five plants of each variety
were trimmed severely, leaving only three leaves above
the surface of the ground, while a corresponding set of
plants which were uncut were set beside them. The
varieties Acme and Buckeye State were pot grown plants,
while the Favorite was grown in the ordinary soil of
a cold frame.

8 2
= E = 2
s = ) E
5 2 @ | 23
VARIETY. o S Pt el
= o9 o2 T @
o 5= = &.5
= el s s Reas
2 S5 | 283 | 20
(3 adre, i Bis i,
Jlbs. 0% 0z. |
AlGmesira iy July 30. | 7 2.4 47.2
Untrimmed ..{ |Favorite ....... s30T T 3.4 36.4
Buckeye State..| Aug. 14. |7 11 4. 30.8
Acme s Aug. 2. |6 13| 2.7 | 39.2
Trimmed. ... { Favorite .... .. sald: T3 3.1 40.8
Buckeye State.. A b b Taill) 3.8 31.8

|

The figures given show practically no difference in the
productiveness of the two lots of plants, the average
product of all the untrimmed plants being a small frac-
tion over 7 1bs. 7 ozs. per plant and that of the trimmed
plants being slightly under 7 Ibs. 7 ozs. There is, how-
ever, a slight difference in the earliness of first ripening
of the fruit, the Acme (untrimmed) being 3 days and the
Favorite 15 days earlier than the corresponding lots of
trimmed plants.
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TOMATO ROT.
~ An experiment was made to determine the practical

value of the Bordeaux mixture in preventing rot, but’

from some unknown cause the results were very con-
flicting in duplicate experiments, so that they are not
considered worthy of publication, but the experiments
will be carefully repeated in the hope that some definite
conclusions may be reached. ‘I'he use of this fungicide
and the ammoniacal carbonate of copper has been
reported elsewhere as very effective.”®

Peas.

Our test of peas the past year has included 37 varie-
ties. All were planted on good loamy soil April 6 and
throughout the season given uniform care,—ordinary field
culture without support for the vines.

Twelve ounces of peas were sown in 56 ft. of row,
giving for the. tall and large growing varieties 20, and for
the smaller growing varieties 30 peas to the foot. -Full
rows were obtained of each . variety with the follow-
ing exceptions : Telegraph, Telephone, Duke of Albany,
Pride of the Market, Everbearing, and Champion of
England. % ;

In order to obtain accurate data for estimating produc-
tiveness, etc., 5 ft. of the most uniform part of the row of
each variety was carefully thinned, leaving 12 plants to
each foot of row, except in three or four cases,—as noted
in the table,—where it was impossible on account of irreg-
ularity in germination.

The peas from these vines were carefully picked,
shelled, and weighed, and the following table gives in
detail the results of the test thus made.

* U. 8. Dept. of Agriculture Report 1889, 418 ; Cornell University
Experiment Station Bulletin 28, 1891, 59.
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Notes on Vegetabies. I9

The column headed “ Days to edible maturity ”’ refers
to the number of days from date of planting to the day
‘when the very first pods were found sufficiently filled to
pick, although such pods might be very few in number.
The next column refers to the date,—usually several days
later,—when a sufficient number of peas were matured to
make it profitable to pick for market. The scale of pro-
ductiveness is based upon the actual weight of peas in
the pod, from corresponding lengths of row, the most
productive being rated as 10, and less productive varieties
proportionally lower. The column headed “ Ratio, ete.”
1s intended to give an approximate indication of how
well the pods are filled with peas, as this is an important
point, especially to canning factories, and growers for
them, where the product is sold by weight. In the case
of “American Wonder,” for instance, the ratio 1 to 3.3
indicates that from a lot of peas (in the pod) weighing 3
and 3-10 pounds only 1 pound of shelled peas could be
taken. This rule would probably not apply very exactly
when peas are taken by measure.
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Among the varieties worthy of some special mention
the following may be noted : :

NEw Srarion, Thorburn. The earliest variety grown
here ; slightly wrinkled. Vine 20 inches high, pod round
and full, of medium size, but not very productive.

RuraL NEw YORKER, Thor. A smooth variety one
day later than New Station. Pod nearly round; small to
medium in size ; only moderately productive.

Brue BrauTy, Thor. A somewhat later smooth sort.

Pods round and full. Peas large.

McLEAN'S ADVANCER, Vaughan. Maturing for market
a week or ten days later than the earliest varieties, With
the Little Gem, the most productive varieties in our list,
Pods of medium size, well filled with peas of superior
quality. A standard variety which is still one of the
best.

New ExoniaN, Thorburn. An early wrinkled variety.
Vine 2 ft. in height. Pod of fair size, round and full.
One important point in favor of this variety is that it
matures nearly all its pods at one time. At the first pick-
ing of the full row about 15 Ibs. were picked ; three days
later a little over 1 1b., and nearly a week after about 174
1bs. were picked.” Nome of these pods were too old for
use when picked.

LirLe GEM, Thorburn. A well-known early dwarf,
wrinkled variety. One of our largest producers the past

year, and of superior quality.
LaxTOoN's ALpHA, Dreer. ‘This variety had the small-

est ratio between weight of peas and weight of pod of

any variety grown. Pod of medium size, attractive in
appearance, and well filled with large peas of excellent
quality.

HORSFORD'S MARKET GARDEN, Vaughan. An inter-
mediate variety in date of maturity and size of vine. Pod
round and filled with good sized peas Quite productive
and of good quality.
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QUALITY AND QUANTITY, Burpee. Very little differ-
ence between them. Medium sorts in earliness and size
of vine. Pod round and well filled with good sized peas.
Quite productive.

No1r’s EXCELSIOR, Ferry. Vine from 15-18 in. tall
and well filled with pods. Pod of good size. Peas large
and crowded together, averaging six in a pod; of fair pro-
ductiveness here.

SaprpHIRE, N. B. G. Co. An early wrinkled variety.
Vine 2 ft. tall. Pods are well filled with good sized peas.
Quite productive.

BLiss’ ABUNDANCE, Dreer. A late variety here, about
3e in. tall Pod of moderate size, round and full of large
peas crowded together. Very productive.

PrINCE OF WALES, Thorburn. A rather late variety.
Vine 3 ft. tall. Pod of medium size, but peas are quite
large. Productive. :

FiriBaskgT, Thor. A late variety, growing about
30 in. tall. Pod of medium length and filled with peas
of good size. A good producer.

SHROPSHIRE HERO, Burpee. A productive variety
with long attractive pods, well filled with large peas, and
of superior quality.

YorRKSHIRE HERO, Burpee. A productive variety with
medium sized pods which are very closely packed with
peas of good size, and one of the best in quality.

THICKNESS OF PLANTING.

What thickness of planting—one seed every three
inches or three seeds every inch—will give us the best
results? Are we generally buying and planting more
seed than we need to, or are we not? With a view to
answering this question, the following experiment was
planned, using as varieties a tall growing, a medium, and
dwarf growing sort, viz., Champion of KEngland, Hors-
ford’s Market Garden, and American Wonder. The ex-
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periment was ma
Little Gem was substituted for American Wo

duplicate lot.

The rows were divided into 16 ft, lengths, and nine of
these lengths were planted with each variety in the
duplicate tests on April 6. The first 16 ft. received I 0z
of seed, the second 16 ft. 2 oz., the third 3 oz, continu-
ing in like manner up to 9 OZ to the 16 ft., all the seed
being distributed as uniformly as possible.

One ounce of seed gave for American Wonder 8 or
g peas to the foot, for Horsford’s Market Garden 9, and
for Champion of England 6 to the foot.

Very litttle if any difference could be observed in the
germination, growth, time of blossoming, or in the num-
ber of blossoms in the different 16 ft. lengths. There was,
however, as would be expected, some difference in the
character of the plants, the thin sown lots having strong,
stocky vines, while the thicker planted lots were some-
what “drawn” or spindling, and spread over more Space

than the thin planted.

de in duplicate, with the exception that
nder in the

—— e
=) o 5 Horsford’s Champion
o 5] ‘ Muarket of o
= = SRR Garden. England. _;.93
i : -} i i . +—
°g| g8 | o= Total yield. Total yield. =2
2o | c= G a
B [ ke L T LAY =3 s
25| gss | BE Origi- | Dupli Origi- | Dupli | £5
4L | «5'Z, =y ‘ nal. ~ cate nal. cate. \ @3
—_——  — __,_‘ —_— - —
oz | Ibs. | lbs | bs | Ibs lbe. | Ibg | lbs
[l e 70 leoa00 1 13 (542 6t | 439}
2 79 gl =i S 1034 52 69 4943
gl #7595 1054 84 84 79} 643 5123
4 | 774 | 1063 993 111 60 75% 530
5 1\ 99 W‘ 121 76 | 136} 683 78 579
6 | 1114 § 13, 1104 | 128 61} 76 601
TR R ) 84 67 613 476
RrlE il R Sl e Tl S 062 PR 0 704 773 524
Giolinog s o 89 i il 1064 1 88} 6) | 5673

While the results are somewhat variable, as is usual in
such experiments, yet the general average of the results

e A8

.
-~
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as shown in the column of total yields, indicates quite
clearly that the best average results can be obtained with
s to 6 ounces of seed for this length of row, or at the rate
of one quart to 8o or 9o ft. of drill.

Bush Beans.

The varieties of Bush Beans were planted in drills
May 5, twenty feet of drill being allowed for each
variety. Plenty of seed was,used to insure a stand and
after the young plants were well started they were thin-
ned to about 4 inches, Like many other vegetables, the
beans suffered a severe check from the snow of May 2o,
losing many of their leaves, but recovered their normal
condition in two or three weeks, The table shows
results.
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Notes on Vegetables.

| The earliest varlety was the W/arwgglgma'l‘he three .

.~ most productive varieties were— / % TN e B

: Improved Valentine.............. ‘ P 98% oz. -4 201 IARE
Speckled Waxits e se st R A 305 ¢ ‘

Fxtra Early Refugee .............. ‘.\.\.. 3 bttt /

]

d The following brief notes on a few of the best
varieties may be of interest. ,

.\ Exrra EARLY REFUGEE, Vaughan. Pod round, light
green, resembling Valentine, free from rust, attractive
in appearance, but slightly stringy.

FLAGEOLET VICTORIA, Henderson. A long, slender,
flattish green pod, slightly rusted and a very little stringy.
& Uniform in size.

GIANT YoSEMITE WAX, Vaughan. Pods are a bright
yellow color, nearly round and quite strongly curved. It
is nearly free from rust, very fleshy, and has no stringi-
ness.

GoLDEN EvE WAX, Vaughan. Pods are a bright yel-
i low color, rather flat and wide, and practically free from
& rust. Somewhat stringy.

I IMPROVED VALENTINE, Vaughan. Haudsome, round
& green pods, uniform in size. Free from rust or spots, and
B comparatively free from strings. The most productive
variety on the list.
MARVEL OF PARris, Thorburn. A green, slender,
roundish pod. Quite uniform in size, slightly rusted.
Monawk, Henderson. A flattish, green pod of medium
| size. Umform in size and shape. bomewhat stringy. A
; f good producer.
i PRIDE oF NEwTOwN, Thorburn. Handsome, long,
green, flattish pods. Slightly rusted and quite stringy.

ProLIFIC GERMAN WAX, Vaughan. Bright yellow,
and similar in size and shape to a Valentine. Slightly
rusted, stringless.

REFUGEE WAX, Henderson. Handsome, light yellow

pods, con51derab1y curved and quite free from imperfec-
b tions.  Uniform in size.
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STRINGLESS GREEN Pop, Burpee. Roundish, green
pod, similar to Valentine, but somewhat larger in diame-
ter. Slightly rusted, but free from strings.

SPECKLED WaX, Johnson & Stokes. A roundish, yel-
low, fleshy pod. Somewhat irregular, yet attractive,
Rusting a little, slightly stringy, and second in produc-
tiveness this year.

WarwICK, Henderson. Similar to Mohawk, but rather
more fleshy. Considerably rusted, somewhat stringy. B
The earliest variety of the list.

R o i T e R

Bush Lima Beans.

Considerable attention has recently been paid to this 8
class of beans, and to carefully test the principal kinds
advertised by seedsmen, we obtained the five varieties &
given in table, planting them in the garden May 26. A 3
row 56 ft. 1n length was used in each case, 10 ft. of which |8
was set apart, and from the plants of this lot the pods &
when beans were of edible size, were carefully picked
counted and weighed. The number and weight of shelled |8
beans was also recorded. The table gives details. ;
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The general characters of Henderson’s Bush and Jack-
son Wonder are practically the same. Plant a vigorous
grower, with dark green foliage, rather small leaflets,
fruit-bearing stalks numerous. Pods are somewhat
curved, regular, thin and narrow. Bean is small, but
all seem to fill out well. Slightly earlier than the other
varieties.

The general characters ot Thorburn’s Dwarf and
Dreer’s Bush Lima are also much alike. In both the
plant is vigorous, but more dwarf than the other varie-
ties, bearing leaflets of medium size. Fruit-bearing
stalks are fairly abundant, but not so many as in Hender-
son’s Bush Lima and Jackson Wonder. Pods are straight,
thick and wide, many being irregular in shape. Bean is

of good size, even large and thick, with some irregular- §

ity in filling out.

Burpee’s Bush is a large and vigorous grower, with
light green foliage, leaflets large, and a good number of
fruit bearing stalks. Pod is somewhat curved, wide and
thick, but a good smany were small and irregular. = Bean

i1s very large, fleshy, and also rather irregular in filling
out

Pole Beans.

The pole varieties of beans were planted May 29 in
drills, 20 feet being allowed for each variety. A trellis
was made as follows. Strong posts were set at either end
of the row, and good stakes were driven every 20 feet in
the row. Two wires—ordinary fence wire-—were tightly
strung between the posts, one about 4 feet and the other
6 inches from the ground. Cheap hempen twine was
wound over and under these wires six to eight inches
apart, up which the vines grew. The results appear in
the following table.
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The two most productive varieties are Kentucky Won-

der and Yardlong.
VarDLONG and FRENCH YARDLONG, received from

different seedsmen, are identical. The foliage is
dark green in color and vigorous. Pods are round and
very long, with thin walls. They contain very few
beans. A curiosity.

KENTUCKY WONDER, Ferry. The favorite late market
bean of this locality Pods are green, long, considerably
twisted and irregular, thick and fleshy. Very productive.

GoLpEN CLusTER WAaX, Burpee. The most produc-
tive yellow-podded variety. Pod somewhat flattened and

quite fleshy.
POLE LIMA BEANS.

The pole Limas were planted the same day, in the
same manner, and received the same care and culture
given the common pole beans. The table gives only the
comparative earliness and productiveness.

5

a

2 Date and am- Total

V ARIETY. SEEDSMAN. = ount of first| Product.

— picking

Sar in ounces.

=g

3 = lbs. oz
Ford’s Mammoth..|Dreer “..... July 20, Sept. 5, 2% 14 3
Large White ...... Henderpony.: b= il 7] it =058 14 15
Bievi st o H (SO0 REERE 60 11 7
Large Select ...... Vaughan .| tagpectt 5, 14 14 3
Willow Leaf ...... Burpee....... Aug. 4| Aug. 22, 9 10 11
Early Black ....... £ July.20] . 22, 78 11 —
Jersey Extra Early|Henderson ... " 17| Sept. 5, 7 7 12
Horticultural ......|Ferry ........ « 20| Aug. 21, 13 5 3
King of the Garden Vaughan.....| ¢ 20 Sept 5, 23 11 2

The most productive varieties are Large White, Ford’s
Mammoth and Large Select. Of these, Large White is
the most productive and one of the very best large Lima

beans.
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THICK AND THIN PLANTING OF BUSH BEANS. -

The beans for this experiment were planted May 8 as
follows: 12 ft. of row was used for each lot; ¥ oz. of
seed, carefully weighed, was evenly drilled into the first
12 ft. Succeeding 12 ft. received in order 1, 114, 2, 214,
3, 3%, 4, 4%, 5, 5% and 6 ounces of seed evenly distrib-
uted and uniformly covered. This would give for the
different sections of row approximately 4, 8, 12, 16, 20,
24, 28, 32, 36, 40, 44 and 48 beans respectively to each
foot of drill. T'wo varieties were used in this test, Im-
proved Valentine and Golden Eye Wax. The %4 oz. lot
in each case was rather irregular in germination, having
some vacancies. The results are found in the table.

Thickness of | Improved Val- Golden Eye
planting. tine, Wax. t’l‘otalys fprt_the
oz, per 12 ft. Product in oz. Product in oz. WO YGEIOLIeS,
3 304 103 41
1 583 32 90}
13 863 533 140
2 643 524 117
23 70 57 127
3 53 594 1123
33 62 393 1013
4 683 46 1143
43 59 408 993§
5 55 56 111
5% 64} 623 127
6 613 54% 116

Careful examination revealed practically no difference
in earliness of blossoming or in maturity, while in size of
pods those of the thickest lots seemed to be a little
shorter.

The results, while not perfectly uniform throughout,
seem te indicate that there is no gain in using the larger
quantities of seed, as the best return of all was obtained
from the 124 ounce lot of seed planted in 12 ft. of drill
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This would be equivalent to I quart of such beans as the
Valentine to 240 it. of drill.

Since, however, one of the varieties in the experiment
gave a better yield with 3 and even with 574 oz per 12 ft.,
it would seem to be safer—since in many cases the germ-
inating power of seed is not know,—to plant a somewhat
Jarger proportion of seed than indicated, Completely
trustworthy results in an experiment of this kind can
only be secured after several repetitions of the experi-
ment and averaging the results of all.

Potatoes.

Sixty-four varieties were ‘growi this year. They were
planted in drills, using six pounds of seed to 87-ft. of row
in nearly every case, and in those cases where a smaller
amount of seed was used, it was planted in a row ot pro-
portional length. Three pounds of a complete fertilizer
was applied to each 87 ft. and worked into the soil. ‘The
planting was commenced Apr. 18, but the work was
delayed by a sudden storm and could not be resumed
until two days later. A few varieties, including Van Oz-
nam’s Superb and the six varieties from Messrs. Everett
& Co., could not be planted until Apr. 27.

The season of planting, which was rather late for this
section, combined with the severe drought of the early
summer, resulted in a very small total yield, and also in
-a small per cent. of potatoes of marketable size, as the
drought commenced just at the time the tubers were
forming.
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X Market- | Per cent.
Total able of
VARIETY. SEEDSMEN, yield per | tubers | market-
S acre. per able
acre. potatoes.
BU. BU
Molly Stark ..... SR Fordi=s =i 163 57 35
Kingrof: RogeSaeraan s St 153 77 50
Extra Early Vermont ....| Landreth...... 152 74 48
Woodbury White ........ Hord =it 145 79 54
Puritants . ave x e b g 142 Y 40
Summit .. o .. e -nyaanghan’ Gole 138 72 52
Lee’s Favorite ........... |ERords st = - 138 A8 42
Dakota Redi . s o Landrethessmoy 135 60 44
Tonhockar et s e s sBerd . 132 57 43
Reedls 218622 o re i aulEVanghar-cecv 128 29 23
Burbank Seedling........[Ford.......... 127 45 35
IronClads o= Z Ppley ot e s 122 45 37
Now:QUeeT i eersvisnivuial 5 Al isis 122 52 42
Polarisf s arsss s leVanohan .. 119 40 3
G arfi e e = Mslan dreth =5 116
SnowfakeSsa i £ U e Y 25 22
Crown Jewel..... PR S D) 7Y e S 110 39 3D
Columbluss i e SE R B 0N s B ot Pk 109 45 41
Green Mountain...... AA R e s 109 | 39 36
Vaughan ...... R S U R B 109 | 39 36
' |
Dandy: &0 S [k e 106 | 43 41
Acme Seedling .....ev..n | Vaughan ...... L0042 42
Halosotehakota s o Hordizas e sos 99 | 40 40
Burpee’s Extra Early....| Burpee ........ 96 | 33 34
Mount Carbon......-.. eslsllovdesmiais sl 96 !; 36 38
| ]
Red: Ohloe e onr i o- ‘ Vaughan ......| 95 | 29 31
Early Rose ........ iR R et & 92 42 46
Golden Harvest .. ....... | Landreth...... 92 28 30
Arizona ..... s e e SVEANIZh AN sl 90 43 48
American Wonder........ 1 Mordies s tain, | 90 58 64
|
Standards s ssy o s ‘ Preer:cii v o 85 26 ol
Early Norther............ Henderson .... 84 18 21
Chautauqua....... IR o 0 T Y B e e e 84 24 29
Munroe Seedling ......... R A 1 84 42 50
Burpee’s Superior......... R s . & 82 32 39
Hreemant s i e GTegOLY o e 82 97 33
Alexander’s Prolific ......| Ford ..... po B 81 3 38
Penn i Maner s o F S ERG care et 795015222 2b 32
Worldigs Eaie f e S #Vaughan . v 76 23 30
Brownell’s Winner .......| Ford ....... s 76 23 30
Thorburns.i. s S AT Rhors s, s 75 25 33
RuralNew - Yorker........[Ford..c.......- 74 29 40
Early Pearl..... O e S 74 33 45
Early Rochester...... A R e TR 73 36 49
Harbingendiesieerss tlie th e lnrl st oo 72 15 21
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M?tl;)l?gt- Per ctent.
Total ; O

V ARIETY. SemoaMAn. || yiold pep et 2P SRSl

: acLe, acre. potatoes.

BU. BU.

Early Norther............ Gregory ...... 69 33 48
Hamden Beauty......... Bords s v 68 22 32
Maggie Murphy........... AATH S o o0 65 45 69
Empire State ............ Burpee ........ 63 22 35
Farmers’ Alliance. ....... Landreth...... 60 31 52
Early Ohio .....ccoeo.ne. A ehana 59 17 29
Chas. Downing ....cc..... A S R BAOG 58 10 17
Star Seedling ...coevvnennn RO 55 22 40
Great West....cooevves e S e o o 54 22 40
State of Maine .......... Landreth ...... 53 24 45

With the following small lots of potatoes, the actual

roduct is given in each case, as the amount of seed was
so small that an estimate of the yield per acre based upon
such a small area, would be liable to great error.

@ 45
= =
Co Date of | Total w 5o
o ‘22 [ g8
V ARIETY % | Serpsman. | plant- | yield, S ol
b . 23 |83
- ing. 1bs. il R
g S| =2
< =i B
Clarman e e o 1| Thorburn .. | Apr. 20 | 43 2% 60
Superb it 2 | Van Ornam. 7= =0 4 43
Green Mountain.. | 1| Everett .... 27| 3% 2 55
Everett’s Colossal. | 1 4 D s 24 44
Rural New Yorker | 1 £ bSO ] () 6% 61
Everett’s Six
Weeks Market... | 1 o 2o ety 33 61
Everett's Heavy S
Welght S - oon 1 8 “ 27| 1 9-16 i 48
Early Everett .... | 1 £ s 97| 4% 23 60
The Great Divide. | 1| Burpee..... 201 63 23 39

C. W. MATHEWS.
A.T. JORDAN.

Norice.—This Station has no seeds for sale or distribution.

M. A. SCOVELL, Director.
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&

FIELD EXPERIMENTS WITH FERTILIZERS.

1.—CORN.
2.—POTATOES.
3.—ToBacco.
4.—HEMP.

Experiments in Detail.

THE SEAsON.— The season of 1894 was unfavorable for
all crops, with the exception of wheat, principally on ac-
count of the dry weather and the very backward spring.
~ The following table gives the summary of rainfall, the
mean temperature and the average per cent. of sunshine

during the time specified:

MONTH. e
AT e 4.19 54.0 40
Moy e et o S e Vo 62.4 41
June Prereeen 4-44 74-6 47
July..l ..... A AR 0.87 75.6 45
A e oa st s aeranes 3.67 76. 52
September....... R A 4.05 214 47
October........ S I.40 57.6 55
THE Soir.—The soil is derived from the Lower

Silurian limestone, and is rich in phosphoric acid. The
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land is worn, having been in cultivation many years. The
subsoil is a light-colored clay, so retentive as to make
the soil deficient in natural drainage.

Explanations— The leading elements of plant food are
nitrogen, phosphoric acid and potash Plants feed on other
soil-elements besides these, and they are just as essential
to plant life as these three, but generally speaking all but
these ingredients are furnished to plants in abundance,
and therefore in studying what to put on our soils to
make them more productive, we need concern ourselves
with only these three. Commercial fertilizers are manu-

_factured and sold for the purpose of supplying nitrogen,

phosphoric acid and potash, and the market prices de-
pend upon these ingredients. Some fertilizers contain
one of these ingredients, some two, and some all. Gen-
erally speaking, a commercial fertilizer is a mixture con-
taining two of these ingredients, and sometimes all ; the °
proportions varying greatly in the various brands and
often in the same brand. It is at once seen to be a very
difficult, if not an impossible task, to test all the various

_brands sold on a given soil in order to find out those that

produce the best effect. It is an easy matter, however,
to find out whether a given soil needs potash, phosphoric
acid or nitrogen or any combination of these elements for
a given crop. Having found out this by experiment, we
have only to look to the analyses of the various fertilizers
to,tell which brands, if any, could be used to advantage
on the soil and crop tested. If the experiment proved
that potash was all that was needed on a given soil for
the corn crop, all those fertilizers whose analyses show
little or no potash would not produce favorable results,
under whatever name sold.
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)

1.—Corn Experiments.

" The field used for the fertilizer experiments was the

same as that used for the experiments heretofore. The
plots receiving no fertilizers the past years received none
this year, and likewise the plots receiving fertilizers dur-
ing the past years received the same kind in each case
this year. The field in question is nearly level, slightly
sloping lengthwise of the plots. Size of plots, one-tenth
of an acre.

The plots were treated exactly alike except as to ferti-
lizers, care being taken to plow the entire acre the same
day at every working. The hills were thinned to two
stalks, and were 324 feet each way.

~ The following table shows the kind of fertilizers ap-
plied to the various plots, their amount calculated per
acre, the number of pounds of leading elements of plant
food applied per acre, and the per cent. of these elements
in the various fertilizers: -
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TABLE 1—Showing fertilizers applied and per cent of ingredients.

Kentucky Agricultural Experiment Station.

Number of pounds of|Per cent. of the lead-
the leading elements im?r elements of plang
R of plant food. ood in fertilizers
£ used.
g
| FERTILIZERS USED.| & |, 5
& maies g | 3 :
g 5824 | B4 B
3 Rl s
Z A & | & 7
2INO Fertilizer..coseeeeesfeenenefoonaes|occacfieoannforseeeten | :
Acid Phosphate...... 140
3|Muriate of Potash....| 160/ 57 | 80 25.6/'12.4| 17.| 5.5
Nitrate of Soda. ...... 160
Acid Phosphate ...... 140| c
4|Muriate of Potash....| 160f 57 | 80 | © |¥2.4} 17, O
Soflyoiss T 160
Acid Phosphate....... 140
5/Nitrate of Soda........ 160| 57 | © |25.6/12.4] ©f 5.5
Sotlei s A 160
Muriate of Potash....| 160
6|Nitrate of Soda........ 16e| o | 8o |25.6/ o | 17 5.5
Sob i bron e k2 YL
7INO Fertilizer . couvesforeresfioniefirennifimnaad]oonaec]ioennnlioninnee
8 Muriate of Potash....| 160
SOy PSR STy 200l 0 E 80 [F 04l - OFIG T 7. O
9Ac:_id Phosphate....... 140
o3l b L 3g0] c7 |7 e o FratdiEaol O
& Nitrate of Soda. ..... 160
[0} s
Soilssr e 300, o| o256/ o o 5.5

By reference to the table, it will be seen thatacid phos-

ph'ate containing 40.7 per cent. of available phosphoric
acid was used to supply that ingredient, muriate of




Field Experiments with Fertilizers. 43

potash containing 50 per cent. of potash, for potash and
‘nitrate of soda containing 16 per cent. of nitrogen to sup-
ply nitrogen.

Kield Notes.,

All plots were planted the same day, May 4. Observa-
tions on May 14th showed the corn to be up in all plots.
The snow storm of May 20th retarded the growth of the
corn for some time.

Protr 2. June 1st, growth fair. July 15, very poor.
July 24, beginning to tassel. August 1, growth short.
September 15, poor. Cut October 10th.

PrLot 3. dune 1, very good. July 24, tasseling. August
1, fair. September 15, ears rather large.

PLoT 4. June 1, fair. July 24, tasseling. August r,
fair.

PrLoT 5. June 1, fair. July 24, tasseling. August 1,
short growth. September 15, poor.

Pror 6. June 1, fair. July 24, tasseling. September
15, looking well,

PrLot 7. June 1,fair. July 24, barely tasseling. ‘August
1, very small. September 15, not looking well; very small
€ars.

Pror 8. June 1, fair. July 24, tasseling. August 1,
height fair. September 15, very fair.

PLor g. June 1, looking well. July 15, poor. July
24, barely tasseling. September 15, very poor.

PLoT 10. June 1, very fair. July 15, poor. July 24,
tasseling. August 1, very irregular in height. Septem-
ber 15, very small ears.

SRISERD AL WEEARPIV D i
P et B ) :




44 Kentucky Zgrz'mh’ural Experiment Station.

TABLE 2.—Showing results of fertilizers on corn.

1l

I—I No. of 1bs|Yield of|Yield of Increased | Increase
(o] o_t: Ferti-|Ear Corn Fodderlén ‘cx‘cl)?}]d lorl; }:E)E(allger ;;)If |
E} FERTILIZER USED. i}ﬁ%ﬁ SE; %)lleu:ﬁlcelig pé)roul]x(cre Bushels | pounds b
i acre. of 70 1bs. per Acre.per Acre. ¢
@)
Z —_—
2|No Fertilizer ieeeee ofeeeeseses] I3.3 1650 |receeess = e ot |
Nitrate of Soda....... 160
3(Acid Phosphate.. .... 140 | 35.4 | 2980 | 2I.2 | I2IO
Muriate of Potash..| 160
Muriate of Potash..| 160
. 0.1 820 | IS. 1060
4/Acid Phosphate.....| 140 3 28 5:9
Nitrate of Soda....-- 160
: Tcy 0 I. 6
YAcid Phosphate .....[ I40 ST 2830 Al mf 00
Muriate of Potash..., 160
(5] 5 : I 0. I
Nitrate of Soda......| 160 35:L (L3301 R0 360
7|No Fertilizer......... veseseess| 15.0 | T8QO firacese Ao

8|Muriate of Potash..] 160 | 30.4 | 3650 | 16.2 | 1880
o|Acid Phosphate....... 140 | 13.I | 1770 0 o

10/Nitrate of Soda...... 160 | 17.6 | 2220 2.4 | 450 =

While the yield of corn was materially reduced by the S
unfavorable season, yet about the same proportionate
yield is maintained on the several plots as in former
years.
The table below is given to illustrate this point. Unfor-
tunately our records in 1893 were lost by fire:
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TABLE 3.—Showing effect of fertilizers on corn.

5
~ Yield of Ear Corn Per Acre in Bushels.
Lgs .
o
Q2
g 1888. 1889. 1890 1891. | 1892. |- 1804.
Z
2 27 2F; 40. 44. 38. o
3 63. 84. ST 56. | 61. 35.
4 gOFEEE Ry 65. 5I. BT 30.
i 20- 35 33- 43 29. I5.
6 60, 87. 76. 60. 62. A%
7 32. 34- 34: 39- 27- 5
8l e sl 67. 54. 52. 30.
O (e o 20 36. e by I3:
IO |seserasesees| 4T, 35. 40. 27. 18.

These results can, perhaps, be more forcibly exhibited
in graphic form as below:
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Relative yield of Ear Corn.

Plot 2.—No fertilizer. 1o | o e—
1889
1890
1851
1892

1894 | ee—

Plot 3—Phosphoricacid,nitro- 1888
gen and potash. 1889
1890

1891

1892

1894

Plot 4.—Phosphoric acid and 1888
potash. 1889
1890

1891

1892

1894

Plot 5.—Phosphoric acid and 1888 | emmc=sm—"="=—="
nitrogen. 1859
1890
1591
1842 AT I TR S TN
T BT

1894

Plot 6.—Nitrogen. 1888
1889

Y ¢ 1890
aanCL tJOthSL. 1891
1892

1894

Plot 7,—No fertilizer. 1838
1889
1890 5
1801 oy
1892

18394

|

No. 8.—Potash. 1889
1800
1891
1892 1

1594

Plot 9.—Phosphoric acid. 1889
1890
18491
1892 | emmeecsc—c—
A= =2

1804

Plot 10.—Nitrogen. 1889
1850
1891
1892 R IR T SRR

Financial Resuits, 1894,

The Financial Results obtained by the use of the fer-
tilizers in various combinations may be seen in the fol-
lowing table. ‘The acid phosphate costs at the rate of
$3.30 per acre, the muriate of potash $3.60 and nitrate of
soda $3.60. In these estimates the corn is rated at 40
cents per bushel:




TABLE 4.—Showing Financial Results,

Field Experiments with Fertilizers.

Cost of

Value of

Fertilizer V.alue‘ Increased Profit or
BERTILIZER USED; | B0 e O o e
per Acre.

DINO ARt Zer i isssiesi | rensrssns: S e A T
Nitrate of Soda.........

3|Acid Phosphate......... $10.50 | 14.16 | $8.48 | $2.02*
Muriate of Potash......
Muriate of Potash......

4 i Dol aooR T2 00 G O30 i

Nitrate of Soda.........

: :
S|Acid Phosphate......... 6.90 6.16 48 6.42

Muriate of Potash...... ,
ONitrate of Soda - B2l 1404 8.36 L1f
7INo Fertilizer....veeeseee feacnesasas SHEI0) | Pk ey ery
8 Muriate of Potash...... 260 @r2216 | 6,481 - 2.88

|

9|Acid Phosphate .cceeeee|  3.30 | 5.24 [-eeeererens 3.30%
i \
|

10|Nitrate of Soda.........j

3.60 7.04 1.36 | 2.24

& 0SS

These results show that in an unfavorable season the
chances of enhanced profits by the use of fertilizers are
greatly lessened or altogether wiped out. There is this
much to be said, however—the greater portion of the
phosphoric acid and potash applied is retained in the
soil, and is available to future crops.
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2,—Potato Experiments.

The plots used in studying the effect of fertilizers on
potatoes in 1894 were the same as have been used for this
purpose heretofore.

The surface of the ground is comparatively level and
the soil of the same general character as that on which
the corn was grown. Size of plots one-tenth acre each,
Potatoes used for seed were Northern grown Early Rose,
and were planted 14 inches apart in the row, and rows
three feet apart. After the ground was well prepared
with plow and harrow, the rows were marked out with a
small plow Fertilizers used were scattered in the row by
hand and afterwards slightly mixed with the earth by a
brush. 7The fertilizers were applied and the potatoes
planted April 7th. The season was very unfavorable.

The nitrate of soda, superphosphate, and muriate of
potash were the same as used on corn. See table 1 on

page 42.

as
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! TABLE 5.—Field Notes.

Date of Observation.
April [May7.| June | Color | June | July | July | Aug.
25. 1. of 15. A 15. 1.
Vines.
Plot 1. Com’g| Up. |Look-| Dark | Look-|Vines |Vines| Vines
up. ing |Green| ing |begin-|nearly| all
well well. [ ning | all |dead.
to die.|dead.
Plot 2. Light |Vines
| do. | do. | do. |Green|large| do. | do. | do.
and
th'ifty
Plot 3. do. | do. | do. | do. | do. | do. | do do.
Plot 4. Vines|Vines |[Ne'rly
do. | do. | do. | do. | do. [th’ifty|begin-| all
Not | ning |dead.
dying.|to die.
Plot 5. Vines Vines |Vines | Vines| All
do. | do. [large. very | most |nearly| dead.
good.| all all
‘ dead. | dead.

The following table gives the name and amount of fer-
tilizer used and the yield of potatoes, calculated to the

acre, for each plot:
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TABLE 6 —Effect of Fertilizers on Potatoes.
l U (o8
— -
Q Q
. < nl < 751
2lprrrILIZER USED |5 S| 5©| Comparative Scale.
& Azl A
ey - Q-l r-c '--:
; ik
= 2
Z <

Lo

N

10|No Fertilizet.........

(o))

|

3|Acid Phosphate......
4/Muriate of Potash...

5|No Fertilizer .........

g|Acid Phosphate......
Muriate of Potash..

No Fertilizer. . .c....

Nitrate of Soda.....

Nitrate of Soda.....
Acid Phosphate. ...

Nitrate of Soda.....
Muriate of Potash...

Nitrate of Soda .....
9,Acid Phosphate.....
Muriate of Potash...

......

140
160

160
140
160

BN o B N W
COTEuA Djier 001 1N NS
N ENT, =y H wn

~J
cn
fo

(1]l

927

I21.4

126.7

65.2

|

The yield of potatoes on these plots for the past five
years is given in the table which follows:

t
d
I
¢
a
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TABLE 7.—Effect of Fertilizers on Potatoes.
Yield of Potatoes Per Acre in Bushels.
3
%
= 1888. 1889. 1891. 1892. 1894.
Z
I 72 87 76 72 40
2 82 104 85 72 66
3 86 87 96 61 48
4 127 158 144 102 83
5 89 43 I13 77 49
6 73 161 130 66 76
117 268 173 110 93
133 287 195 125 121
9 126 319 210 165 127
10: | 136 114 86 65

3.—Tobacco Experiments.

The experiment was made on five 1-10 acre plots. The

soil is of the same character as the other soil.
the land was sown to timothy.

the ground was sown to millet.

again sown to timothy.

2,03 0%

In 1888

In 1889 it received a top
dressing of tobacco stems at the rate of one ton per acre.
In the spring of 1891 the timothy was ploughed up and

In the fall of 1891 it was
In 1892 tobacco stems were put
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on at the rate of 1,000 lbs per acre.
the timothy sod was brokemn,

The object of selecting this particular piece of ground
was to try the effect of the fertilizers on the richest ground

we had.

In the fall of 1893

Field Notes.

Experiments on w. }z of acre G.

Fach plot 1-10 acre, except 5a. and 5b., which were
1-20 each, plot 5 being divided through the middle cross-
ways. '

Tobacco plants set out May 23.

June 1: All plots looking well.

July 1. All plots looking about alike and in fine con-
dition.

August 1. Fireing somewhat for want of rain, plot'r
being affected more than any of the other plots in this
respect. »

September 7. All plots cut.

Here follows a table showing the kind and amount of
fertilizer used and the yield of tobacco, calculated to the
acre, for each plot:

™1 _ .

T

P

-~
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TABLE 8.—Effect of Fertilizers on Tobacco. SRR

Yield of Tobacco in Pounds ;
FERTILIZERS USED. Per Acre. AN i
oy NAME. E g Long Short |
o 2“ Red. Red.
4 % '
S 610 | 480 | 455 | 545
~ |Nitrate of Soda...... 160
?Double Superphos- 640 | -540 | 515 | 1605
233 27 8 S Ty re 140 e
Carbonate of Pot-
ash & Magnesia..l 300
3|Double Superphos 655 | 525 | 455 | 1635
phate-s.sisiis oy 140
Carbonate of Potash
4 and Magnesia..... 390 | g5 | 510 505 | 1650
Nitrate of Soda.....| 160
Carbonate of Potash
and Magnesia.....| 300
S%Nitrate of Soda......| 160 | 74° | 44° B2 =100
Double Superph’ate! 140
Muriate of Potash..., 160
Nitrate of Soda...... 160
5% Double Superphos- 799: (55470, £ 550, 1810
phates s I40
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4.—Hemp Experiments.

The experiment was made on ten I1-20 acre plots. The
land had been in English blue-grass (Festuca elatior) in

1889-9r1, in 1892 in corn, 1893 potatoes.

planted April 19th.
The following gives a summary of the field notes:

The hemp was

May 1. [May 15 | Junel.| July 1. Aug. 1. [Sept. L.
Plot 1 13 inch | gonoh | 2feet. | 5 feet. |5% feet. | Good
. high- . . . .
: 2 Nearly
Plot 2. L(‘););ing ¢inch. |15 inch.| 5 feet. | 5 feet. | Good.
i
Plot 3. do. ginch. [28 inch | 5% feet. | 63 feet. | Fine.
Plot 4. do. ¢inch. |15 inch | 3% feet. | 4% feet. |-.......
Plot 5. do. 6inch. |21 inch.| b feet. [........ Good.
Plot 6. do. 6inch. |24 inch.| 53 feet. | 63 feet. | Good.
Plot 7. do. 6 inch. |22 inch.| 53 feet. | 6% feet. | Good.
Plot 8. do. 6inch. |21 inch.| 5 feet: | 63 feet. | Good.
Plot 9. do. ginch, {12 inch.| 43 feet. | 5 feet. | Fair.
!
Plot 10. do. 6 inch. 23 inch | 5% feet |........ Good.

I

The following table gives the kind and amount of fer-
tilizer used and the yield of fiber:
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TABLE 9. —Effect of Fertilizers on Hemp, ' '_‘;""',‘ .
- ‘:Td ) !l.‘
+— o R s
K : 2 YIELD
A FERT_ILMERS' AMOUNT |OF FIBER IN R | )RR
°© PER ACRE. | POUNDS i
S NAME PER ACRE. ol
Ve | o Roa e aea i O B i i -?' i
Nohe - ossam o 2 sailse o 960 T .
2 |None. e 670 'II" i 1
PUR
= = = i
3 . [Nitrate of Soda.. ...--.:. 160 1060
514
Double Superphos-
4 phate i oo 140 860 &
5. |Muriate of Potash........ 160 1130 j g
e o e .
¢ (Muriate of Potash....... 160 e b v
Nitrate of Soda........ 160 / dara ‘
Nitrate of Soda........... 160 L
7 |Double Superphos 1070 i ‘)
phate ..................... 160 1k i
Muriate of Potash....... 160 it o
8 [Double Superphos- 1160 ik )
plmte ..................... 140 LR !
'3 | ’ J
C N iﬁ P
OsiNIOfe SV e e s 665 i
Muriate of Potash....... 160 ;
100= iNitrate off Sodas.c. .. x. 160 1080
Double Superphosph’te I140 :
The results strongly indicate that Nitrogen and Potash , e
were needed on the plots for hemp. [
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BuLLETIN NoO. 56.

ANALYSEé 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
51. 'This bulletin contains all the “official analyses” for
the year 1895 up to the present date, with only such brief
explanations as may be necessary for the right under-
standing of the figures.

Explanations in Regard to the Tables,

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

Table I. contains ground bones.

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

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 phosphoric acid in each
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separately in the tables; because, 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 II., the phosphoric acid is given under
“soluble,” “‘reverted” and “insoluble” phosphoric acid,
the sum of these representing the total amount of phos-
phoric acid present. The sum of the “soluble” and “‘re-
verted” is “available” phosphoric acid, or the phosphoric
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 the sul-
phate of potash is somewhat more costly than the
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 nearly as possible what these
“ostimated values” are intended to represent ; that is, they are in-
tended 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
necessary to furnish the same quantity of “gssential ingredients’” asis
found by the analysis would cost if purchased separately and then
combined. Itisimportant to note, however, that on account of the
differences in the prices of the differeat 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 different pointsin thestate, it is practically impossible
to make these “‘estimated values’’ represent exactly the money value of
the fertilizers. At best they are only relatively correct.

B e S B o e o
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In order ta calculate these values from the analysis,
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 an 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 this 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. He next looks at
the tags attached to the sacks, and finds that the Director has estimated
the value of each fertilizer at $25.20 per ton. He next looks at the
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analyses and finds Fertilizer No. 1 to contain :

Soluble Phosphoric Ac‘i‘d, 1 12.0 per cent.

..........

Reverted 5 Ji
IPotash# et s AT A AT B A A None.
Nitrogen ....oceeeeecencens S A AT A 2.4 per cent.

And Fertilizer No. 2 to contain :

Soluble Phosphoric Acid,
Reverted Mg sz
Nitrogen . ....coveeviaracisntaneseoancsse 2.4 per cent.

Potash, from muriate .........c.ccoceenn. 7.0 per cent.

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 purchas-
ing No. 2. For should his soil need potash, or all three of the essen-
tial elements to produce a large corn crop, and should he purchase No.
1, it is doubtful whether he would receive any benefit from it.

6.0 per cent.

--------------

Dawva ARlnciiwnn

Values Used

The following are the values per pound adopted for use during the
year 1895 :

Soluble and reverted phosphoric acid in mixed fartilizers, 7 cents;
in plain acid and unacidulated phosphates, 5 cents.

Insoluble phosphoric acid in mixed fertilizers, 23 cents; in Orchilla
guano, 3 cents; in plain acid phosphates, nothing.

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

Nitrogen in all fertilizers, 174 cents.

Potash in all fertilizers, from sulphate, 7 cents; from muriate, 6
cents.

Dacas
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BULLETIN NO. 57.

I. Wheat Experiments.

2. Oat Experiments.

I. WHEAT EXPERIMENTS.

The experiments cover—

1. Zest of Varieties.
2. Methods of Seeding.

3. Zest of Fertilizers.

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

THE SEAsoN.—The season was unfavorable to the
wheat crop. The wheat was “winter killed” fully 15 per
cent. The latter part of the season was quite unfavor-
able—so much so that the heads did not fill well. All the
varieties rusted badly. The English sparrows, although
kept off as much as possible by a watchman with a gun,
were so destructive as to greatly diminish the yield and
to impair, to some extent at least, the accuracy of the
results obtained.
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The following table shows the average rainfall per
month, highest, lowest, and average temperature, and the
amount of sunshine during the wheat season:

| TEMPERATURE.
= Degrees.
g E £
= g
= g
z a7
MontHS 1894-1895. o =
= : = g o ot
o ad = ] |7}
o = = = = o
= ) g 8 80 B
~ 0 |« = e R
September ......ooooiiiiinriiiaiiinnn 47.0 | 53.0 | 4.05 | 71.0 | 92 43
D ClOD T ® s o s o stss s st 55.0 | 45.0 | 1.40°] 57.6 83 33
November. ../ i s assnsgess 41.0 | 59.0 | 1.38 | 41.3 70 15
e CEMDET e sesie o ss i s sieitaan s oot 93.00: . 77.0. | 3461 37.4 | 65 —6
JANUALY...covnirneeiiiiniieaiiiaziiaeiaes 22.0 | 78.0 | 5.60" | 27.7 61 -12
i
RN R A P e e e L 32.0| 68.0| .52 23.4| 68 | -13
0 Eh el 8 e O o T DRSS 39.0 | 61.0 | 2.79 | 42.7 83 20
APril oeiiiniiiiinieineerienetiieniaann 34.0 | 66.0 | 3.17 | 55.8 | 82 30
1) R B ) e e e R FO T 35.0 | 65.0 | 4.05 | 62.3 91 33
JITe G b e s e 47.0 | 53.0 | 2.93 | 75.5 94 50
\

TEST OF VARIETIES.

Sixteen varieties were under test. Fach variety was
planted on 1-20 acre, in drills seven inches apart. Time
of planting Oct. sth. Fall growth of all varieties only
fair.

The table which follows gives a summary of field
notes:




Wheat Experiments.

TABLE 2 —Notes.

w

6

(0's)

10

11

=
o
APPEARANCE. S .| Color
oY =
NAME OF - o E
1pe Eais of
VARIETY, = 1 23
- ,.Lm Grain,
April 1. June 1. | June 15. S
Damaged Bais June
Democrat ........: by cold Soes Rusting. 24 B | White
e headed. L)
winter,
Red Poole......... Fair. I’,OOkmg Fair, 24 | .S | Red
well.
Aoy lightly | Headed : . =
Gold Coin......... Slightly 5o ) ery fair, |- 2¢ 3 Vhi
damaged. | fair, Very fair. |.. 25 S | White
5 & Headed = : 5
Early Red Claw-| Damaged. f'Ilier et Veryfair.| 23 | S | Amber
SOTIE: o ha- e ol
; Headed .
AT Slightlv o) Looking . .
Jones’ Winter ;l"lf(?n:[rlgl looking IT_’I?;)ng 26 | S | Amber

Bifer s s | GaNaSCC well: o

Lancaster’s Ii't Headed Very
£ i aded, 3 ).

Redrraszrmg R, very fair. | good. 2 DeiaRed
Fuleaster:: . %35: Damaged.| Very fair. | Only fair. | 23 | B | Red
Giant Square- Stand 7 | e o

X amagce VIR : i . 20 | 1

headger 3 inte Damaged. thin, fair. Hopin 5, i Bgwhits

; i
Red Wonder.....| Damaged. I‘I_ez_uled. Poor. {23 | B | Red
S fair. [
Improved Fultz..| Damaged. Eﬁ_ldml‘ Fair. 24 | S | Amber
ones’ Winter Al \ = .
I Fife Les Damaged.| Fair. Fair. 25 | S | Amber
Red Clawson..... Greatlypeysoas commign e 00 23 | S | Red
| damaged.
. g 55 ;
No Name ......... Damaged.| Fai1 Very fair. | 26 | B | Red
(=) o
i
Ger. Emperor... Slightly Fair. Fair. 96 | S | Amber
damaged. ‘ \
Egyptian.......... Damaged.! Only fair. | Fair. 23 S | Amber
gyl ged. Onl; |
Red Beauty ...... | Damaged.| Only fair. | Only fair. | 25 S | Amber
J | S l - | L
[
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Here follows the yield of each variety and the weight
of wheat per bushel:

TABLE 3—Wheat—Yield of the Varieties. : ’
| (
YIELD PER | 0 1
ACRE. | @
| |
o i
o . 3 | u
= NAME OF VARIETY. = ; \ ¥
,_Zr{i o) —
© T e e
S oS B8 | B
S =% | BB |@®
Z R | a& | B
1 DEMIOCTA e e cee st asanssmssartsassasessassasiscs 16.8 2360 | 59
115 R RATN O b T s Fr e e st (B sl 16.8 1912 60
6 | T.ancaster I, Red......coiceiieaaninasioorssscsinnacennns - 15.0 1576 | 59
! <
5 | Jones’ Winter Fife......ccoves coiiiiiiininniceeneenn. 14.6 911 | 57
2 RedsPoole oanimsiaa A e AR T [ 13.9 968 57
4 Early Red Clawson. v s ey 1530 | 56
14 German EimpPeror......ocooeuernerraaemizieneinesen 13.4 15562 | 56
| 1
|
11 Jones’ Winter Fife (Wilson)...........coieeaeenan 2] 32 | 1462 | 56
\ ‘
: 3 I | ‘
Bl GOl COIN . o nr i saas ioossasasfoss st arasasionaisines [E213:1 900 | 56
| |
R R SRR e o | 120 | 1192 | 59
|
2 2 ; \ : : 25
B R oy PHAN S i e h e e 11.6 1440 | 57
07 Imptoved: Fultzseer e i 11.25 | 900 | 60
16 | Red Beaubty........c..coiiiiiiieiosinioioniniadeesauss 11.25 750 | 56
D Red ClAWRON i e e e | 108 | 1260 | 54
e R L S e SR B e | 825 | 1340 |57
8 ¢ Giant Square Head .........0i i ccoaiiiiiinneiea, | 7.5 1012 | 56

The season was so unfavorable and the yield so unsat-
isfactory that the results are valuable only for future
reference.




Wheat Experiments.

D=FFERENT METHODS OF SEEDING.

Deep vs. Shallow Planting—Thick vs. Thin Seeding -—
The German Emperor was the variety planted in these
experiments, The land adjoined that on which the va-
rieties were grown. Planted Oct. 5. Plots 1-20 acre
each.

The results follow :

TABLE 4—Amount of Seed and Depth of Planting.

Seed Used Depth Yield of Yield of
Ploti == Rer-Acre; Planting, Wheat, Straw,
Pecks. Inches. Bushels. Pounds.
1 3 1 9.3 1238
Do) 4 1 11.6 1216
3 o 1 15.4 1890
4 6 1 13 | 1575
b 7 1 13.1 1686
6 8 1 - 18%9 2020
7 6= ] 1.2 2040
8 6 ' 1% 11.2 1240
9 6 2 13.4 | 1664
10 6 3 18.0 1782

TEST OF FERTILIZERS.

As will be shown in the tables which follow, the use of
fertilizers had little, if any, effect on the yield of wheat.
This has been our experience each year since we began
these experiments on the Experiment Station grounds:
Although corn, tobacco, potatoes and hemp readily re-
spond to potash fertilizer, no appreciable effects can be
noticed on the yield of wheat. Whether this is true for
all the blue-grass region, similar experiments on the
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various farms alone can tell. It is known ithat in many
parts of the State fertilizers materially increase the yield
of wheat.

The field used for the experiments is the same as that
use for the past six years for fertilizer experiments on
wheat. The field is quite level, and is divided off into
1-10 acre plots, with paths of three feet between each
plot. The wheat was drilled in Oct. 3, at the rate of 1%
bushels per acre. ‘The Egyptian wheat was used in the
test.

The accompanying diagram shows the amount and the
distribution of the fertilizers:




DIAGRAM | —Showing Fertilizers Applied.

1 i
i ." . ; ‘v".‘ f=nand
No Fertilizer. AR .
2 b
ixs o3 J &
Double Superphosphate 14 1bs. | )

3
Air-slaked Iime 4 bushels.
4
Muriate of Potash 16 Ibs.
i )
Nitrate of Soda 16 1bs.
6 |

No Fertilizer.

{

Double Superphosphate 14 1bs.
Muriate of Potash 16 1bs.

[ |

Double Superphosphate 14 1bs. ‘
Nitrate of Soda 16 1bs.

Muriate of Potash 16 1bs.
Nitrate of Soda 16 lbs.

I
Nitrate of Soda 16 1bs. 10

Muriate of Potash 16 1bs.
Double Superphosphate 14 1bs.
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These experiments were planned for the purpose of
ascertaining whether fertilizers would be beneficial to =
wheat on this particular fleld, and if so, to learn what es-
sential ingredient or ingredients of the fertilizer were
needed for the wheat crop If potash only was needed,
plot 4 would show it. If phosphoric acid was the in-
gredient wanted, then plot 2 would show it. If nitrogen,
plot 5 would demonstrate it, If the soil needed a com-
bination of any two of these ingredients, then plots 7, 8
or g would show which combination was needed; or, if
all the ingredients were essential, No. 1o would prove it.
Plots 1 and 6 were left blank for comparison. These
plots have not received any kind of fertilizer since the

No. of Plot.

i wheat experiments began six years ago.
" ‘ . . . ~ .
. The following table gives the yield of the different
TR !
plots:
Al
R
“’," ?
I
ié:




Wheat Ixperiments.

TABLE 5—Effects of Fertilizers on Wheat.

-E
= =
Jg | & £
; 28 |3 s
5 foRags iy, ; Bu | B |2,
~ FERTILIZERS APPLIED. |y | =g
= O & g
= S T B s
Ow | =32 | =O
s =R BORCH BOR=
V4 < A P~
1 [FoNO Bertilizer. . s it oaiiiesisasnsasmsasasnsessoavsnass|itasess 13.0 | 1450
9 | Double Superphosphate.........coccoeeeiceieenenieees 140 14.2 | 1540
e e S I <l £ 5631 [ ey e S D0 X D T O] (O R R 400 12.0 | 1500
4 | Muriate of Potash......c.ociiiiiirmaareacireniiiaaeiasane. 160 12.1 | 1190
b) Nitrate of Soda ...cooeviriieirererararaamorscisianatancanas 160 11.2 1 1440
6 Lo L o B DT s S e o AT A s e 13.4 930
~ | { Double Superphosphate. .......c.coovieieeeionennene 140
3 < > B
£ 1 Muriate of Potash......cciiviaeniceaiieiiinananaeee. 160 | 11.4 [ 1030
g | { ])‘r‘yuhlc Sl_lpgl‘phnﬁphutc .................................. 1»%0 \ 9.6 970
| Nitrate of S0da ....covceeeieieiiiamaraneerssrieasnaasenaees | 160 |
( Muriate of Potash...c.ccccevieiiniacieeaionsananan 160 :
9 I f POtASTLLcceiniie et ) 9 8 260
| Nitrate of Soda .......cooevees cianiinniesiaiaceaioneeeee 160 | 12.8 | 126
Double Superphosphate. .....ooiiiiicieiienaines 140
10 |4 Muriate of Potash....ccccviiiiieaeiiiiiiiiiiiiiaeerenens 160 -1 13.5 | 1320
L | Nitrate of SOa ..c..oeeermnieermamnnaneiiiniennaneeneeen 1 160

the wheat.

The fertilizers were applied at the time of planting

But little difference in the growth of the wheat, on any

of the plots, could be noticed in the fall. The growth
on those plots receiving potash was a little stronger than

on the others.

growth.

No difference could be noted in the spring
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2. EXPERIMENTS WITH OATS.

1. Zest of Varieties.
2. Test of Fertilizers.

Thirty-one varieties were tested; 1-40 of an acre was
used for each variety. The seed were drilled in at the
rate of 1% bushels pere acre on March 3oth.

The growing season was too dry when the oats were
heading for a favorable yield of oats,

Here follow the names of the different varieties in the
order of their yield:

TABLE 6—Oats—Yield of Varieties.

YIELD PER ACRE. | §
. < 5
g 5
A NAME OF VARIETY. b
= i Grain, Straw, =
5] bushels. | pounds. |
| :
Z | =
._L__,: ———
|
9 | Droghead Irish Imported....................... 49.2 2115 38
|
|
0SB arlviAtchangelios i o e 42,2 1980 37
| 22 :
iR ad e et QU e e i it tinas s es ars 39.4 1755 36
| S =
1 | American Banner.......... R PR e 38.0 2070 31
bRlg NIt alTan et e e 36.5 1575 B )
145 T opetoWnikdas s Sk e R e 35.2 2385 40
19N e roRWONAer: o v e ety e .+ °30.2 1755 32
A AT e TTCan WL TE S o o e e sl 35.1 1845 a4
Sy ellot Getman o e T s e e, e 35.1 1800 34
|
BISSsGrant iy cllow B renchi o o rs e T 35.1 1800 31
|
[
L e o s o S eI S SO 33.8 2250 34
|
SO0 W NI e R UES AN s i e s 33.7 1890 32
|
S Amercanelnmph, s snnT e el " S0 1440 34
|
24 ! RUSEProof st e e s S 32.4 1575 30

| No. of Plot.

o
(5]

29

27

18

as

h
St
th
W




Oat Experiments.

o0
wn

b TABLE 6.— Continued.

N .

YIELD PER ACRE. | T

5 o
= 2
A~ NAME OF VARIETY. B
= Grain, Straw, | &
= bushels. | pounds. |
Z =
O | SN e A AR T e e 52.4 1620 32
29 Wi eV I AT C e e e e R s 32.3 1890 33
6 Baf ey e e i s Sl b e 32.3 1530 33
16| Tmproved Welcome........cccccooieeeneinss 32.3 2340 33
17 FATICOIME S s s T i s e S 310 1750 33
2 AmertcanuBeatty St o SRR 30.9 1440 34
S Clndesial ettt e e 28.1 1395 32
20 N W AT T AT s e b e T et s es s sy 28.1 1710 32
21 184 Y L T e Fo B U SR ey s R e 28.1 1440 32
20 PO S e B e e e e Selos e smes 28.1 1935 38
13 (TS 0 bV (oY 0§ a2 D 0L sk AT o e T 26.7 2115 34
98 leNHite Balgian Fet e e 26.7 1676 | 32
26 WihitetBaltics s e e St T 25.3 1440 33
12t tGoldentGiant SIS it e e e 25.3 2025 32
15 [ Imported Black Tartariam ...............cc.... 18.3 1800 32
2T e Cld es A e S e e e 16.9 1530 33
] S N T Ot S TS e T e s | 15.5 1620 31

1

TEST OF FERTILIZERS ON OATS.

The same general plan was followed out in these tests
as in the wheat experiments.

The experiments were conducted on the ground used
heretofore for fertilizer experiments for potatoes. Six
successive crops of potatoes had been raised prior to
these experiments The plan of applying the fertilizers
was the same as had been adopted in the potato experi-
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ments. Those plots which had received no fertilizer in
the potato experiments received none in the oat experi-

ments, etc. :
The following table gives the kind and amount of fer-

tilizers used on the different plots and the yield of grain
and straw calculated per acre: _
TABLE 7.—Effect of Fertilizers on Oats, 1895.

FERTILIZERS. VYIELD PER ACRE.
o Ev i
9 Amount
A in Bushels Pounds
B Kind Used. Pounds
3 Used Grain, Straw.
'z Per Acre.
1 | NODE.. ..o everinsssssssneseacionranenonsnsl o sonie - 43.8 3200
9 | Nitrate of Soda........ccoceoeececiann. 160 40.3 2200
3 | Double Superphosphate............... 140 45.6 2300
4 | Muriate of Potash....................c 160 52.2 2280
) INOTIE e e et Che e 46.9 2250
[ . - 3
: AterotE SDaAr S T el e = WRE:
¢ |/ Nitrate ()‘t Soda . = 160 ) 12 298|
’ | | Double Superphosphate............... | 140 = ety
|
» |-f Nitrate of Soda .............ccccoeeeesen [ 160) HIEH R
| | Muriate of Potash...................... 160 § 48,8 b 2890
et e
SEMuniaterofs Botashi s s s 160 l £ 2
g | of Potash........o.oooenenne | =0 20
' | Double Superphosphate............... 140 | 9.4 3050
l NitrateofiiSoda st i . 160.)
9 |{ Muriate of Potash ...................... 160 » 50.9 2820
| { Double Superphosphate .............. 140
i
10 N O L T B e s el 36.8 1920

The results are interesting, but further investigation
must be made before conclusions can be drawn. Krom
the results obtained it would appear that nitrate of soda
has no beneficial effect, but was rather injurious to the
best results, while both muriate of potash and double
superphosphate each seemed to produce increased yields.
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BULLETIN NO. 58.

CUTWORMS IN KENTUCKY.

. BY H. GARMAN,

The spring of 1895 was marked in Kentucky by an
extraordinary abundance of cutworms in gardens and
fields, and numerous complaints appeared in the papers
published throughout the State concerning their attacks
upon hemp, tobacco, corn, cabbage, tomatoes, strawber-
ries, and almost everything else valued as a crop by
farmers. Hemp especially suffered in Jessamine county.
Garden truck of all kinds was cut down to such an ex-
tent that in some localities people became discouraged
and hopeless of securing a stand.

As is usual when these insects become exceptionally
common there was some migration of the worms from
one piece of ground to another, whichled correspondents
to assume that an outbreak of the notorious army-worm
was in progress, a mistake encouraged also by the fact
that some of the cutworms which appeared were marked
with stripes.

It was more than once explained to correspondents
of the Station at the time of the outbreak that the true
army-worm had nothing to do with the mischief then
being done It was not more common during the season
in Kentucky, as far as I could learn, than it is usually.
Almost any season a few of these worms can be found in
damp meadow land among grasses, while adult army-
worm moths are always rather common during the
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summer. Only at long intervals do they assume the
marching habit, and so far as my observations enable
me to judge, they have not proved destructive here dur-
ing the past five years. The injuries of last spring were
solely the work of cutworms, of which two different
kinds were especially abundant, while at least six other
species had more or less to do with the injuries, some
prevailing in one locality, others in another.

It was apparent as early as February that the worms
were more than ordinarily common. At that time they
could be found on warm days gathered together under
boards and stones at the edges of plowed fields, and in
pastures and meadows. In March they could be col-
lected in large numbers in such situations, and with the
starting growth of grasses and weeds they began to feed
upon these, often cutting them away in the vicinity of
their retreats to such an extent that their presence under
boards might be detected by the gnawed condition of the
vegetation about them  The common weed known as
as shepherd’s purse (Capsella bursa-pastorts), blue-grass,
and clover, seemed to be favorite food-plants.

When crops were planted farmers everywhere set up
a shout of alarm and execration, for the lurking foes,
which had not hitherto been observed by them, came out
from their places of concealment and rapidly cut down
the tender growths. They invaded even tobacco beds to
destroy the plants before they were transplanted. Woody
plants did not escape attack. The new growth of rasp-
berry and blackberry canes were sometimes cut off.
Onions were relished by some of the species. Potatoes,
though not commonly subject to attack by culworms, suf-
fered a good deal in some localities

Under date April 24, 1895, D. S. Dickinson, of Tren-
ton, Todd Co., wrote to the Station :

“T send by to-day’s mail a new pest to this section.
This worm appeared in this locality about the roth of
April, and has been very destructive to corn and young
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clover, also destroying young tobacco plauts. They re-

"semble the cutworm in looks and otherwise, also the army-

worm in some respects, yet we think them neither.”

In sending a second lot of cutworms to the Station,
April 29, Mr. Dickinson wrote :

“T think they are disappearing gradually now, for in
getting a second.lot for you I have been unable to find
any on tobacco plant beds. The injury from these worms
so far has been more serious from loss of young clover
than otherwise, as it is still time enough for a corn and
tobacco crop. Around this section they are worse in
certain places, even on the same farm, but I hear com-
plaint from nearly every farmer.”

With a package of cutworms sent to the Station, April
30, Mr. Halbert Rust, of Fairmount, Jefferson Co., wrote:

“ gnclosed you will find a few examples of a worm
that is naw here in unlimited numbers. They are es-
pecially destructive to clover fields, and revel on green
peas, onions, and garden vegetables, not overlooking
strawberry plants, newly set, as well as old.”

Through the kindness of Mr. J. E Younglove and
Mr. A. D. Webb, of Bowling Green, I received numerous
examples of cutworms from Warren county. On May 6
Mr. Webb sent me over two hundred worms which he
wrote me were collected by him in a few minutes.

The President of the State Horticultural Society,
Mr. M. E. Johnson, wrote from Fern Creek, Jefferson Co.,
May 9:

“I send you by to-day’s mail some cutworms which
are devastating this region. I caught these specimens
around my onions. They are cutting down my young
potatoes, destroying many of the spring-set strawberry
beds, and are now working in my older strawberry plant
beds: are also cutting down the young raspberry and
blackberry shoots. We have done a good deal of ditch-
ing, but, while we have caught large numbers, T have
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little faith in the ditch, for it seems to me to be a spon-
taneous uprising from the earth everywhere,"”

An old student of the State College, Mr. W. F. Nich-
ols, wrote from Clarkson, Grayson Co., May 13:

“Can you give me any information with regard to the
pests known as cutworms and army-worm ? We are won-
derfully infested with them this year, and any informa-
tion concerning their nature and remedies for them will
be a godsend to our people.”

From Mr. J. Speed, of Elk Creek, Spencer Co.. I re-
ceived on May 20 a package of wheat infested with Hes-
sian fly, and with it some of the cutworms, He wrote
concerning the latter as follows:

“In the package with the wheat you will find two
boxes. One marked ‘traveling cutworms’ contains the
fellows that were taken to be army-worms. There are
very few left now, and they are mot moving, but are
mainly under the largest mulleins. The other box con-
tains the common sort we dig out of the corn hills; they
are rarely seen on the surface.” ;

All of the worms sent to the Station by these
gentlemen and all of those observed by me at work
on crops in this vicinity were true cutworms, and not a
single genuine army-worm was found among them. The
greater part of the material sent 1n, probably go per cent,,
represented but two distinct kinds, both of which can be
found among growing plants in spring any season. S0
there was nothing very anomalous about the appearance
of the pests except their unusual abundance and the
marching habit, which latter, however, they never exhib-
ited with the unanimity of purpose and persistence of the
true army-worm. The latter march in bodies which de-
vour nearly every green herb before them and occur in
such numbers that they sometimes creep over each other
in their eagerness to get forward. The species which was
most active in migrating is known in its adult condition
(See plate, fig.C, enlarged 3{) as a small gray moth (Fc/-
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tia gladiaria), and in its larva stage as the clay-backed
" cutworm (Plate, figs. D and E). It is the *‘traveling cut-
worm” of Mr. J. Speed’s letter, quoted above. .It consti-
tuted three-fourths of those sent to the Station by Mr.
Webb, of Bowling Green, a large part of those sent in
by Mr. Dickinson, of Trenton, and was among those re-
ceived from President Johnson of the Horticultural So-
ciety. It was also one of the most abundant species here
at Lexington.

1. The Traveling Cutworm
(Feltia gladiaria).

When fully grown and ready to retire into the ground,
this cutworm measures 1.34 inch in length and has a di-
ameter of 0.25 inch. The general color is dull greenish
or brownish gray. A rather wide aiea along the middle
of the back generally contrasts sharply with the general
tint, and is some shade of brown or yellow, varying from
light straw-yellow in some examples to dark brown in
others. In the middle of this area one can generally
make out a narrow pale line, often more clear because it
‘is accompanied on each side by a faint dusky line. Out-
side the brown area along the back on each side is a cou-
ple of very narrow pale lines similar to the one in the
middle of the back. The general tint on the side is com-
monly darker than‘that on the back, this being especially
noticeable in the young. Beneath, the general color is
obscure dull green, in life. The breathing pores (spira-
cles) along the sides are black; they form groups with
certain brown dots which occur on the sides of the seg-
ments. The head is yellowish brown, with a pair of
arcuate brown bands which start from the mouth and are
accompanied by a fine network of brown lines on the
sides of the head. A black eye-spot is present. A tri-
angular region on the front of the head is brown like the
cheeks. ‘
The antennz and the feelers (palpi) attached to the
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lower lip are white, but with a hand magnifier one may
see brown rings upon them. Just behind the head on the
division- next following is a smooth brown plate, across
the middle of which passes the narrow pale line of the
back. A similar but smaller plate is present on the last
division of the body. The legs, of which there are eight
pairs, including the slender jointed ones on the three di-
visions of the body behind the head with the soft fleshy
legs along the hind part of the body, are all pale and not
noticeably different from those of other cutworms; their
arrangement and general character is the same also as in
the true army-worm. .= Figures D and E of the plate give
a good general idea of the worm,

Most of our cutworms are active during the spring
when plants are coming up, and then go into the ground
for their second change, and from July to September
emerge as adult moths which lay eggs in the fall for the
next season’s brood. The traveling cutworm shows a
peculiarity in its development that is worth mention-
ing here. My examples went into the ground like the
other kinds, but remained worms, without eating, for
a considerable period. On June 19, when I supposed
those kept in breeding jars had changed to pupe, I
found them lying unchanged in the coil kept in the jars.
Professor Forbes, of Illinois, observed the same pecu-
liarity, and states that his confined examples continued as
worms until August 6. I suspect that some individuals
teed now and then during this time, for I heard during
July complaints of injury to strawberry plants, and re-
ceived a mutilated cutworm, which seemed to be this
species, taken among injured strawberry plants August
4. Inthe breeding jars at the Station, however, they.did
not come out to get the food provided for them. It would
seem that they underwent a sort of @stivation similar to
the torpid hibernating condition of many animals, and
only changed to pupe towards fall. Just when this latter
change occurs I am unable to say, for after taking the
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worms from the earth several times I decided not to dis-
turb my breeding cage examples again, lest by doing so I
might prevent them from becoming moths—a matter of
some importance, since the species could not be de-
termined positively without the adult.

The first moth to mature came out of the ground at
the Station on September 17, and the last one to emerge
on October 1. The period during which it is abroad
here thus appears to coincide very closely with that ob-
served by Professor Forbes in Illinois, who records in his
fifth report September 15 to October 13, as its time of
appearance. |

Moths reared by me at the Experiment Station
measure about 1.34 inch in spread of wings. The gen-
eral color is sooty blackish. The markings of the front
wings are small and very obscure. The hind wings are
sooty outwardly, and become paler toward the base.
Both front and hind wings have a small central black
mark beneath. The appendagesand body are gray.

2. The Dingy Cutworm
(Feltia jaculifera).

With the traveling cutworm most of our correspond-
ents sent in another worm which appears to have done a
good deal of injury in some localities. It does not seem
so much inclined to travel about during the day as does
the other, and while occurring everywhere in the State
was not so generally injurious last spring. In structure
and size the two are much alike. Some slight differ-
ences of color will enable one to distinguish the dingy
cutworm. It has the same broad clay-colored or yellow-
ish brown area along the back, but on each division of
the body from each margin of the area above mentioned
an oblique blackish line extends forward into the area.
Fach of these lines, sometimes very faint, passes through
two small bristle-bearing dots. At each side of the area
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is a broken longitudinal black stripe, represented in the
traveling cutworm by a nearly continuous brown shade.
By the side of each breathing pore is a black dot, which
is a little more conspicuous than corresponding dots on
the related species. The pale longitudinal. lines, quite
characteristic of the traveling worm, are here only im-
perfectly represented. The markings of the two worms
are otherwise similar, the head having the dark curved
bars, the black eye-spot and the network of brown lines
on the cheeks. This worm is a common garden pest

' every year, and does a large share in cutting oft newly

set plants. It constituted more than half of the cut-
worms sent to the Station by Mr. Dickinson from Todd
county. The moth is quite different trom the adult of
the traveling cutworm. It is shown at A in the plate.
enlarged one-sixth. It begins to come out of the ground
in August, my records showing it abroad at Lexington
from August 27 until September 23. During this time it
is frequently seen about our lamps at night, and large
numbers can be secured by brushing trees with sweetened
mixtures, such as molasses and stale beer, or vinegar.

It is also common about rotting apples and the refuse
from cider mills.

3. The Dingy Cutworm
(Feltia subgothica). $

We have another cutworm moth in the State so
much like the above that the two are very likely to be
confounded. Thismoth is represented at B in the plate. A
comparison of A and B will give a fair idea of the differ-
ences. A noticeable difference among others is the more
extensively pale hind wings in B, in which also the dark
marginal area begins more abruptly. The cutworms
from this moth appear with the others in spring. The

adult moth may be seen abroad from July ro until Sep-
tember 25.
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""4. The Greasy Cutworm
(Agrotis ypsilon).

This worm measures L.50 to 1.60 inch in length
when outstretched. Its general color is dull gray or
brown, sometimes approaching black. Markings not de-
cided, but commonly a couple of obscure, pale lines are
apparent on the sides just above the breathing pores.
Head brown, darker above. The adult moth is repre-
sented at G in the plate, enlarged about one-sixth. The
worms appear in May and continue until the latter part
of June (June 2r is my latest date), when the last of
them go into the ground. The adults have been ob-
served at Lexington from June 25 until September 23.
Freshly emerged adults have been noted as common on
June 29; on July 12 I have recorded them as very com-
mon ; from this on they become less abundant, but are
frequent among the moths which enter dwellings as late
as September 1. :

This cutworm is especially destructive in Kentucky
to newly set tobacco plants and to corn. It has been
observed cutting off young tomato plants in other States.

5. The Variegated Cutworm
(Peridroma saucia).

Length of fully grown worm about 1.50 inch. Gen-
eral color dull sooty brown, mottled with gray; a series
of yellow spots along the middle of the back: a black
blotch on the next to the last segment of the body; a
series of crescent-shaped black marks along the sides at
the breathing pores, and beneath the pores a yellow
stripe. ‘The moth is of about the same size as that of
the greasy cutworm. It is shown at F in the plate,
enlarged one-sixth. It is a very variable species, and in
addition to the form represented in the plate another one
with a yellowish brown shade along the front margin of
the fore wings, is common.

?".
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The worms are active during April and May, then
go into the ground during the early part of June, and
begin to come out as moths about the middle of the lat-
ter month. Freshly emerged examples are comimon
during the latter part of June, and examples continue to
be frequent from this month until fall. My latest re-
corded capture at Lexington was taken October 25. The
species passes the winter as an adult, in part at least,

The worms are very indiscriminate feeders, attack-
ing among other things corn, clover, timothy, strawber-
ries, tomatoes and sweet potatoes.

6. The Green Cutworm
( Peridroma tncivis).

This is a green worm about 1.25 inch long, with a
white stripe along each side of the body. It was ob-
served to be common last spring at Bowling Green by
Miss Sadie F. Price. I have not encountered the worm
at Lexington, but the 'adult moth is common, occurring
from June g to September 9. Prof. G. H. French, of
Illinois, secured the worms in August and September,
and a moth from one of them emerged on October 8.
The species thus appears to be double brooded The
moth itself is of an ash-gray color, with velvety collar
and a dark purple area along the outer ends of the front
wings.

7 The Spotted Cutworm

(Noctua bicarnea).

Length of fully grown worm 1.25 inch. Dark gray,
with two series of black spots on the back, wanting on
the three first divisions, gradually larger toward the hind
end of the body. The usual network of lines on the
sides of the head is very distinct. ‘The winter is spent
in the worm state and the moths begin to come from the
ground in May. From these moths a second brood of
worms appears in July. At Lexington moths may be
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PLATE 1.—A, moth of dingy cutworm (/Feltia Jaculifera), enlarged one-sixth; B, moth of
dingy cutworm ( /%eltia subgothica), enlarged one-sixth: C, moth of traveling cut-
worm ( Feltia eladiaria), enlarged tliree-fourths: D and E, traveling cutworni, enlarged
once : I, moth of variegated cutworm ( Peridroma saucia), enlarged one-sixth; G,
moth of greasy cutworm (Agrotis ypsilon). enlarged one-sixth; H, moth of spotted
cutworm ( Noclua bicarnea), enlarged one-fifth; I, moth of bronzed cutworm (Nep/i-
elodes minians), enlarged one-fifth. From photographs made at the Station.
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seen until Sgptember. The moth is shown at H in the
-plate, enlarged one-fifth.

8. The W-marked Cutworm
(Noctua clandestina).

Iength of grown worm about 1.15 inch. Color gray,
speckled and mottled with dusky. Marked with four
rows of black spots, the outermost row of each side along
the row of breathing pores ‘The two series on the back
have been represented as giving the appearance of a
letter W on each segment, hence the common name; but
the resemblance_is not always evident. The worms ap-
pear very early in spring and soon go into the ground
for pupation. They are abroad during April and May,
and the moths appear in June The only examples of
the species which have come to my notice are two worms
sent to the Station by Mr D. S. Dickinson, of Todd
county, captured April 23 with other cutworms taken
among corn, clover and tobacco The species 1s said
by Dr. C. V. Riley to feed on cabbage, beans, buckwheat
young pumpkin plants, and other succulent vegetation.

9. The Granulated Cutworm
(Feltia annexa).

This is a common species in Kentucky, the moths
being very often attracted to sweets at night. The worm
has not thus far been encountered here, but is known to
have the cutworm characteristicof eating almostany vege-
tation. It is especially fond of knot-weed. Professor
G. H. French has given a full account of its stages in the
Canadian Entomologist (Vol. 14, p 207). The following
characters are taken from his description of the fully
grown cutworm : Length 1.35 inch. Color above to near
the breathing pores blackish gray, with a yellowish
drab oblique mark on each segment, each mark broadest
behind and mottled a little with the ground color. A
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line just beneath the row of breathing pores on the side
pale gray, slightly yellowish. Head pale greenish gray,
slightly brownish on some, more or less drab brown on
the cheeks, this mottled outside.  Beneath pale greenish
gray. I have observed the moths as early as June 29 at
Lexington. By the 12th of July they are frequent, and
continue abroad until September 1. The moths reared
by Professor French came forth in October. The species
is thus two brooded.

10. The Bristly Cutworm
(Mamestra renigera).

This is a small cutworm, measuring only about an
inch in length. Its general color is yellowish gray.
Along each side is a distinct black stripe, tapering at each
end. The common name has reference to rather stiff
black and yellow bristles, which are scattered over the
body. The moth is dark brown, with some touches of
white, gray, and green on the fore wings, together with a
more or less conspicuous black spot. The wings expand
only a trifle over an inch. The worms are found in gar-
dens and pastures. ‘T'wo broods appear annually, one in
early spring, the other towards fall. The adult moths
have been observed at Lexington from April 4 to June
29, and again from August 8 until September 24.

11, The Glagsy. Cutworm
(Xplophasia devastatrix).

As the name signifies this cutworm is of a translu-
cent whitish color. It lacks all evident markings, except
a bluish line along the back. Head red. I have not thus
far found this species common in Kentucky. In States
further north it is sometimes very destructive in corn
land recently in sod. An example taken by me Novem-
ber 25, 1889, emerged as an adult during the following
April.
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12. The Bronzed Cutworm
(Nephelodes minians).

. Among the cutworms found about cultivated lands
one sometimes encounters a rather large striped species
measuring about 1:.75 inch in length. The stripes are
seven in number on each side, four wide brown ones, and
alternating with these three narrower yellow stripes. The
head is yellowish gray. It is very fond ol blue grass, but
feeds also on corn and knot-weed. A single brood appears
each year, the winter being spent as worins, and the moths
coming out mostly in the late fall, when they sometimes
enter dwellings at night, attracted by the light. My dates
of capture are August 13, September 1-23. The moth is
shown at I in the plate, enlarged one-fifth.

s

Cutworms in General.

Here are twelve distinct species of cutworms occur-
ring in Kentucky. ‘There are others that could be
added 1o the list. Some are omne-brooded, others two-
brooded, and altogether it would seem that there was no
crop exempt and no time of the year when one cutworm
species or another was not engaged in its destructive
work. But most of them are noticeably active only in
the spring, and they are noticeable then chiefly because
of their injuries to newly set plants and young growths.
The later broods, when such occur, find an abundance of
food everywhere. Garden truck is too far advanced to be

checked perceptibly by them. If we can prevent the in--

juries of the early spring brood, therefore, we need not
ordinarily concern ourselves about cutworms the rest of
the summer.

The eggs of the majority of our cutworms are placed
by the moths among grasses or weeds, sometimes on
trees, in the fall. T‘he young worms which hatch at this
time must have food, and the moths will not place their
eggs on land that does not provide this for them. This
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fact explains why corn planted on sod land is generally
badly injured by cutworms the first spring. By plowing
under the grass the worms present in the field are de-
prived of their natural food, and are forced to feed upon
the corn.  The fact explains also the reason why cut-
worms are often worst along the edges of gardens. The
young worms fed the preceding fall on a neglected strip
along the fence, or, it may be, came into the garden from
an adjoining meadow or pasture, where the moths placed
the eggs the preceding fall.

Remedial Treatment.

Early fall plowing to destroy growths of grass or
weeds likely to harbor cutworms during the winter is a
lesson taught by the above facts in the life-history of
these insects. Fire, too, can sometimes be employed in
burning over land that is to be cultivated. All grasses
along fences should be destroyed in the fall, winter, or
early spring, but preferably in the fall, when cutworm in-
jury threatens. By so doing the young are deprived of
food and must either starve or go elsewhere In the
fields already in cultivation it is necessary in cutworm
years to keep down all volunteer vegetation, both before
the crop is planted and afterward. Clean culture will do
much to guard against injuries. The worms invade an
unkempt garden by preference, Scattered hoards, bricks,
stones and other rubbish afford them Ilurking places.
These should be removed. :

Lnclostng the plants with paper or tin.—One of their
most annoying habits is that of cutting off newly set
plants. For thirty years or more intelligent gardeners
have employed cylinders of stiff brown paper placed
about newly set cabbage or tomato plants as a means of
keeping the worms from them. The cutworms are un-
able to climb up a smooth, vertical surface, and conse-
quently a cylinder of paper about a plant with loose earth
drawn up about its lower edge so that the worms cannot
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creep under is an effective protection so long as it is
not wet from rain, and can often be made to keep the
worms away until the enclosed plant is too large to be
injured. Cylinders of tin about 5 or 6 inches high can
be used in the same way, and while costing something at
the beginning, can be put away when the cutworm sea-
son is is past, for use another season. Some one has sug-
gested that such cylinders may be niade of strips of tin
with the two ends folded so that they will hook into
each other when brought together.

Small apple and other fruit trees are sometimes in-
jured by what are known as climbing cutworms, which
ascend the trunks by taking advantage of the roughness
of the bark, and eat the buds. A tin cylinder secured
about the trunk of a tree has been found an effective pro-
tection against such species. I have not thus far wit-
nessed injury of this sort in Kentucky, but it has been
observed-in adjoining States and is liable to occur here.

Zhe use of poisoned bait.—Precautionary measures,
such as fall plowing, clean culture, removal of rub-
bish, and the like, are always to be employed in dealing
with cutworms if possible. But where the worms are in
the soil before their presence is recognized the only thing
to do is to employ the cylinders, take them froin
about plants each morning by hand, or else to use bait
that will destroy them. Professor C. V. Riley some years
ago, in one of his reports as United States Entomologist,
suggested the use of Paris green on bundles of clover or
other plants relished by cutworms placed at intervals
among newly set plants. Bundles about as large as one’s
fist are dipped into Paris green 'water (a table spoonful of
Paris green in a bucket full of water) and placed about
the infested land in the evening. The worms feeding
upon this bait may not be killed at once, but it requires
very little to make them so sick that they will not eat
other vegetation, and probably none of those eating the
poison become mature. ‘I‘his fact is to be borne in mind
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in testing the remedy. I have sometimes heard it stated
that worms which fed upon weak mixtures of Paris green
were not killed, and the interence was drawn that such
mixtures were useless. Worms may remain alive for
several days after eating leaves poisoned with the mixture
used for ordinary spraying (1 pound to 160 gallons of
water), but I find by experiment with the tobacco-worm

that such worms take very little or no food, and finally
die. A small worm is more quickly killed than a large
one.

[ make these statements in the interest of a fair test
of this remedy by gardeners. Because some cutworts
found about the poisoned bundles are alive is not good
evidence that the bundles are not doing their work.

It is claimed on first-class authority that land can be
cleared of cutworms before the crop is up by employing
these poisoned bundles.

Cutworm Diseases.

Like the chinch-bug the cutworms are subject to
diseases which appear to be caused by attacks of bacte-
ria and other parasitic fungi. A good many of the cut-
worms sent me from Bowling Green last spring were
affected in this way, and so many of them died that it
was difficult to get adults from some of my breeding
jars. Those affected with the trouble would often go
into the ground as if to change to pupe, but instead
died, became flaccid and discolored, and when recently
dead were filled with a clear yellowish fluid, in which
were large numbers of bacilli,* some of them in active
motion.

*For the economic entomologist [ will add that these bacteria stain solidly in gen-
tinn violet; are oval in shape, and were seen only in couples. A drop of fluid obtained
from the mouth of a sick worm contained many bacteria of several Kinds, some in long
rods, others shorter and 1n couples; also a great many micrococei. In the blood of this
worm, obtained by snipping off a proleg with sharp scissors, L could find no bacteria,
from which I infer that those found in the fluids of dead worms came primurily from

the alimentary canal.
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On May 25, 189s, in a Jot of cutworms sent me by

‘President Johnson of the Horticultural Society I found an

example dead and rigid, with scattered white powdery
masses of various sizes scattered over it. At this time

- these pustular masses were white, but by May 28 most

of them had become sage-green and were so thickly
placed as to cover most of the body. These growths had
at first exactly the appearance of the fungus used in
Ilinois and Kansas tor the destruction of the chinch-
bug. With aview to learning if this was a parasite of the
cutworm and could be made to destroy heathy worms I
prepared on May 28 three jars with eaith in the bottom,
and put six worms obtained at Lexington in each, then
cut in two the dead worm on which the fungus appeared
and put a part in each of two jars leaving the third
without. The following are the records made on these

lots:
1. Treated lot. May 29, one worm dead and flaccid.

May 30, remainder alive. June 3, remainder alive.
June 11, two worms dead and showing same fungus
growth as one used for infecting. June rg, remainder
dead and with fungus growth on body.

2. Treated lot. May 29, all alive. June 3, all
alive. July 11, three worms dead of the fungus disease.
June 19, all the remainder dead of same disease.™

3. Nottreated. May 29, one dead (no fungus growth).
May 30, remainder alive. June 3, all remainder alive,
some preparing to change to pupa June 11, one pupa
formed and one worm dead of the fungus disease.
June 19, remainder alive. August 30, two adult moths
emerged (Feltia jaculifera). September 22,an adult moth
emerged this morning (Feltia gladraria). October 1, an
adult of Feltia gladiaria out to to-day.

*These worms were left on the earth of the jar until July 31, when they were
covered with a profuse white growth having every apprarance of being the same as that
used for chinch-hugs. Spores taken from the sage-green growth that appeared first
were elongated, just a trifle constricted at the middle. The spores of the later growth
were small and round, agreeing in size (.04 mm. or a trifle Jess) and shape with the

fungus desciibed us Sporotrichum globuliferum.
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The above test indicates that the disease 1s com-
municable, and if this is true we may yet be able to em-
ploy the fungus in destroying cutworms out of doors.
It will be observed that one of the worms of the un-
treated lot showed the fungus growth on jJune IT, from
which it appears probable that the disease was wide-
spread and that this worm was affected at the time it
was put into the jar.

Erom the large proportion of cutworms that failed to
complete their changes last spring it is probable that
they will be less abundant.in the spring of 1896. But if
they are again troublesome the Station is prepared to
furnish to those applying, packages of Sporotrichum
with which to make a field test. Those wishing to make
4 trial of the fungus must agree to follow directions
given them and report results to the Station.

Cutworm Enemies.

Birds, chickens, turkeys and pigs are very fond of
cutworms and may under some circumstances be util-
ized for their destruction. The common bluebird is
known to have a special fondness for them, and is with
us during February, March and April. When cutworms
are abroad it will do us valuable service in field and
garden if left unmolested.  Actual examination of the
contents of the stomachs of ten bluebirds shot during
February showed that 3o per cent. of the food con-
sisted of cutworms during this month. During March
also its food has been found to contain a large percent-
age of these insects.”

Of insect enemies the cutworms have many. Some
of them are small, four-winged flies which, in the grub

#When furmers generally are aware of the very great value of our native bhirds as
checks upon injurious insects they will see to it that laws are passed, and afterward ei-
forced, prohibiting shooting them or destroying threir nests. There has been a murker
decrease in the numbers of birds in the Middle States in the past twenty years, and al

the same rate of diminution some of our most valuable insect eating species will disap-
pear in some sections during the next two decades. It falls tc the agriculturist to che K

their destruction if possible.
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state, live i their bodies, But parasites of this sort are

‘not so useful for cutworms as for insects which live

exposed during the day. Prof. Lawrence Bruner, of
Nebraska, has, however, observed a fly (one of the two-
winged sort) placing its eggs in large numbers on the
granulated cutworm, which during 1889 was'in his State
so abundant that it came from its retreats to feed during
the day, when clouds obscured the sunlight.

The True Army-Worm
(Leucania unipuncla).

In order that the army-worm may be recognized
when it appears again in the State, I give below a brief
account of it.” It is a member of the same family as the
cutworms. :

The worm is of a dull clay color, with distinct
dusky stripes. The back is very finely mottled with
black, the mottling so close as to form a dusky median
stripe, divided on the first three segments behind the
head. A dark stripe on upper part of side and another
wider one along the breathing pores, the front pores be-
ing included in it, and those towards the rear situated at
its lower edge. Fleshy legs of the middle of the body,
with a dark spot outside. Body pale beneath. Head
with fine network of brown lines, and two stripes on the
front which nearly meet above, and then diverge to the
back of the head.

These worms occur every season on grasses in mead-
ows, and are especially common among neglected blue-
orass on low ground On the experiment farm they occur
each year on volunteer English blue-grass along the
fences. They form armies only when very common, and
ordinarily live like cutworms, hidden about the roots of
orasses during the day and coming up to feed at night.
The winter is spent in the worm stage. The most mis-
chief is done by the bhrood which begins to appear in
June.
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Fig. 1. Showing worm, pupa, moth and eggs of the army-worm. The
eggs are represented as attached to grass. Their size is shown by

dots in the small square. Figures are of natural size.

The moth is common about electric lights in sum-
mer and frequently enters dwellings, where it does not
attract the attention it might if its true character and
capacity for mischief were known.

Three broods appear to develop here yearly, as may
be seen by the following observations taken from notes
made at intervals during several years.
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April 17, 1891, one moth observed, the first of the
season. May 24, 1890, moths occasional. June 2, 1892,
young worms frequent in English blue-grass. June 29,
1892, moths very abundant. July 1, 1891, moths com-
mon. July 4, 1890, moths becoming common. July g,
1890, moths extremely common, fresh.” July 10, 1891,
extremely common, some fresh. July 25, 1890, moths
very common. July 28, 1889, moths at light. Aug. s,
1891, moths less common than they have been, and worn.
August 14, 1889, young worms common among oats
stubble. Sep. 1, 1892, moths common. Oct. 26, 1895,
one moth captured.-

The remedy for army-worm injury is the use of fire
during the winter on land on which the worms are at
work, One piece of neglected grass land on a farm is
generally the center in which they develop and from
which thev spread to adjoining crops. An acquaintance
with the worm, so that it can be recognized in time to
apply the remedy, would seem to be all that is required
in dealing with this pest.
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BULLETIN NO. 509.

EXPERIMENTS FOR CHECKING APPLE ROT AND
CODLING MOTH, IN 1895.

BY H. GARMAN, ENTOMOLOGIST AND BOTANIST,.

The experiments reported in this bulletin continue
tests made during former seasons with a view of finding
a practicable remedy for the rotting of apples on the trees
and for the injuries inflicted by the codling moth. The
insect it is known can be kept from the fruit to a consider-
able extent by the use of Paris green; and it has been
shown in earlier bulletins from the Station that copper
sulphate and lime with water sprayed upon leaves and
fruit diminishes the number of rotting apples and ren-
ders the final yield of better quality. It is desirable that
both purposes be accomplished at the same time, with
the same machinery and labor. It is desirable also that
the best time for applying the preparations and the num-
ber and strength of applications requisite to their most
effective and economical employment be more exactly
determined. With these objects in mind ten apple trees
were kept under observation during the summer of 1895,
five of which were sprayed and the remainder reserved
for comparison. As in preceding experiments of this
sort, the trees employed were paired, a treated tree and a.
check, a pair consisting of two trees of the same variety

o
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e as it was possible to select.
and comparison of the
esented, and general re-

and as nearly alike in siz
The results of the examination
troes of each pair will be first pr
sults and conclusions will follow .

I used this year 32—33 gallons of water in the Bordeaux
mixture, instead of 22, the proportions of the ingredients
being as follows:

Bluestone, 64 1bs.
Fresh lime, 3% lbs.

Water, 32—33 gallons.
the delays sometimes

This change was made to avoid
pumps when the

proportion of solid matter is greater.

Experiment‘ 501.

This is a tree of moderate size, which has been sprayed
in previous experiments. The old shriveled apples
clinging to the twigs were removed before the leaves were
out, on April 4,1895. The subsequent treatment for the

season was the following :
April 4. Sprayed the twigs and branches with Bor-

deaux mixture, using 4 gallons.

May 6. Sprayed leaves and young fruit with Bor-

deaux mixture, to which was added Paris green, 11b. to
. each 40 gallons of water, or 3.9 ounces for 32 gallons of
the mixture.

May 8. A heavy rain set in immediately after the
spraying of May 6 and washed most of the mixture from
the trees, hence it was decided to spray again with the
same mixture, of which 34 gallons were used .

May 29. Four gallons of the Bordeaux mixture, con-
taining Paris green, were sprayed upon the tree.

July 12. Sprayed 3+ gallons of Bordeaux mixture
on tree, the mixture this time containing 1 pound of Paris

green in 33 callons.
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501.—Apples picked from sprayed tree. Weight 264 pounds.
502.— A pples picked from check tree. Weight 14+ pound.
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The tree was in better condition as respects its leafage
throughout the summer than its check, number 502.
The leaves were larger, more abundant, and showed but
fow of the brown spots which were so abundant on the
check tree as to give it an unsightly appearance. It was
examined with special reference to its leafage and fruit
June 8, and again August6. On the former occasion the
fruit averaged about the same in size on the two trees,
but on the latter date was larger on the sprayed tree.

The apples were picked on September 19. -+ The apples
which were not rotting weighed 263 pounds and num-
bered 229 ; 30 (13 per cent.) of this number were injured
by codling moth. 208 of the apples taken from the tree
showed more or less trace of rot, and of these 128 (61 per
cent.) showed codling moth injury.

Experiment 502
(cueck ox H01).

The tree is larger than 502. The leaves were badly
injured by the spot disease already mentioned and were
smaller than those of the sprayed tree. The foliage
looked thin, the branches being clearly perceptible in
many places when the tree was viewed at a distance.
The rot was very destructive to the fruit, and but little
remained September 19, the time of picking. The apples
which were not rotting weighed just 14 pound and num-
bered 10, of which 7 (70 per cent.) were injured by cod-
ling moth. The rotting apples numbered 19, and 16 (84
per cent.) of these showed the burrows of the insect.

Experiment 503.

This was a russet tree. It was treated like No. 501, the
old shriveled fruit being removed on April 4, before the
leaves were out. The treatment during the season was
as follows :
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April 4. Four gallons of Bordeaux mixture were ap-
plied to the naked branches.

May 6. Sprayed with Bordeaux mixture aund Paris
green, but a rain came on immediately after the applica-
tion was made and made necessary another spraying
which was accomplished on the following date.

May 8. Applied four gallons of Bordeaux mixture and
Paris green.

July 12. Applied 34 gallons of Bordeaux mixture con-
taining Paris green in proportion of % pound to 33 gal-
lons of fluid.

The tree was eéxamined carefully on June 8, when it
was noted as looking well, with large leaves, and sound
apples about one inch in diameter. When examined
again on August 6, it was found to be in excellent condi-
tion, with a fine load of fruit, mostly sound, the leaves
almost entirely free from spot disease.

The weight of the apples, which were not rotting taken
from this tree September 21 was 88 pounds; the number
of these apples was 876, of which 144 (16 per cent.) were
injured by codling-moth.

The rotting apples numbered 236, of which 115 (49
per cent were injured by the insect.

Experiment 504
(cHECK ON 503).

In size and shape this russet tree was almost identical
with the sprayed tree, and stood next to it in the same
row. When examined June 8 its fruit averaged about
the same in size, and the quantity was as far as could be
judged about the same. Its leaves were smaller and
much spotted. The crop of fruit was noted again on
August 6 as fair, but with some evidence of the presence
of codling moth. The leaves were badly marred by the
spot disease.
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The picked apples not rotting taken from the tree Sep-
tember 20 numbered 276 and weighed 31 pounds; 110
(39 per cent.) showed the mines of the codling moth .
The rotting apples taken from the tree at the same time
numbered 109, and 71 (65 per cent.) were injured.

Experiment 505.

This is a Ben Davis of medium size, a very thrifty
tree in appearance, a trifle smaller than its check. Its
treatment was about the same as that of trees already
mentioned.

April 4. It received 3% gallons of Bordeaux mixture.
The leaves were not yet out.

May 6. It was sprayed with the combination of Bor-
deaux mixture and Paris green, but because of rain fol-
lowing immediately after was, like the others, sprayed
again on the following date.

May 8. The tree received 3% zallons of the mixture.

May 29. Sprayed 4 gallons of the mixture on the
leaves.

July 12. Used in spraying 3+ gallons of the mixture,
the Paris green being this time in the proportion ¢f one-
fourth pound in 33 gallons.

1351 apples, not rotting, and weighing 135 pounds,
were picked from the tree September 20; 248 (18 per
cent.) were mined by codling moth. Of rotting apples
335 were taken from the tree, and 130 (39 per cent.) of
these were injured.

Experiment 506
(cHECK ON 509).

This Ben Davis tree was much like the other in ap-

pearance, a very thrifty tree. It bore more apples than

the sprayed tree, but lost most of them before picking
time. During the fore part of the season its leaves and
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fruit remained in better condition than that of other un-
sprayed trees and I thought the fruit looked better for a
time than that of its sprayed companion. On June 8 its
leaves were unspotted and its apples sound. By August
8 the leaves showed some brown spots, and these became
so abundant and large at a later date as to give the foli-
age a draggled appearance

The fruit continued to look well until August 8, when
the branches were bending with the load they carried.
The fruit fell from the tree largely from the middle of
August until the middle of September, when we experi-
enced at Lexington an excessive drought.

The picked apples, which showed no rot, taken from
the tree on September 19, weighed 43 pounds and num-
bered 416. 201 (48 per cent.) of these had been attacked
by codling moth. The rotting apples numbered 117, of
which 75 (64 per: cent.) were injured.

Experiment 507,

This is a small Janet tree that was used for experiment
in 1894. The old dried fruit was removed April 4, at
which time the naked branches received the first appli-
cation. The following is the treatment for the season.

April 4. 8 gallons of Bordeaux mixture were applied.

May 8. 34 gallons of Bordeaux mixture and Paris
green combination were applied to the leaves and young
fruit.

May 29. 3 gallons of the same combination were used
on the tree.

July 12. 3% gallons of the mixture were used with
the Paris green in the proportion of one-fourth pound to
33 gallons of fluid.

The leaves were almost entirely free from the spot dis-
ease and were of larger size than those of the check tree.

The apples which were not rotting taken from the tree
September 21, numbered 1870 and weighed 2184 pounds ;




505.—Apples picked from sprayed tree. Weight 135 pounds.

806.—Apples picked from check tree. Weight 43 pounds.
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642 (34 per cent.) of them showed codling moth injury.
The rotting apples taken from the tree at the same time
numbered 727 of which 320 (44 per cent.) had been
mined by the insect.

Experiment 508
(crECcK IN 507).

The check tree of this pair showed the same defects as
others that were not sprayed. The noticeable difference
during the early part of the season was the smaller size
and badly spotted leaves and towards the last the smaller
average size of the apples. It dropped its fruit also
much more freely than the sprayed tree during August
and September. 5

On the 21st of September the apples were picked, and
only 350, weighing 40 pounds were obtained. 121 (24 per
cent.) showed the work of the moth. 424 rotting apples,
including 279 (63 per cent.) wormy ones were taken from
the tree at the same time.

Summary of Experiments 501--508.

It will have been observed that the weight of apples
not rotting taken from the sprayed trees is in every case
oreater than that from the check tree. The sprayed
trees yielded from about 2.8 to 17.6 times as much fruit
by weight as their unsprayed checks. The total weight
of these apples from the four sprayed trees was 467%
pounds, while only 1153 pounds of fruit was obtained
from the four unsprayed trees, giving a difference in
favor of the sprayed trees of 352% pounds.

Comparing the sprayed and unsprayed trees by the
number of apples we find that the sprayed trees yielded

a total of 4326 apples, which were not rotting, as against
a total of only 1052 from the check trees; that is to say
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the sprayed trees yielded more than four times as many
apples as the unsprayed checks.

When comparison is made with reference to the injury
of codling moth it appears that in every case the per-
centage of injured apples is lower on the sprayed than
on the unsprayed trees. The difference in this respect,
however, between numbers 507 and 508 is so slicht as not
to be worth considering, these two trees showing a dif-
ference of only one-sixth of one per cent. in favor of
spraying. The records for the remaining three trees
show the codling-moth injury reduced 23, 30 and 57 per
cent. respectively.

The influence of spraying in keeping the apples of all
sorts from falling is shown by the fact that a total of 5832
apples were picked from the four sprayed trees as against
5082 which had fallen, while from the four check trees
only 1721 apples were picked as against 5626 which had
fallen.

The rotting of the fruit was not reduced as much as I
expected, but still there was in every case a smaller per-
centage of rotting apples on the treated trees.

No. 501 yielded 437 apples, 208 (474 per cent.) of which
showed tne rot.

No. 502, the check, yielded a total of 29, of which 19

65+ per cent.) were rotting.

No. 503 yielded 1112 with 236 (214 per cent.) rotting
ones among them.

No. 504, its check, produced at picking time but 385
apples, with 109 (28 per cent.) rotting ones.

No. 505 produced 1686 apples, with 335 (20 per cent.)
rotting ones.

No. 506, the check tree, yielded but 533, of which 117
(22 per cent.) were rotting.

No 507 yielded a total of 2597 apples, with 727 (28 per
cent.) rotting.
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No. 508, the check on 507, produced, but 774 with 424
(b5 per cent.) of these showing rot.

The number of apples which fall from a tree during
the summer is astonishing to one who observes the
matter closely. Of course a tree can only mature well a
certain number of apples, depending on its size, condi-
tion, and to a greut extent, I find, on the weather.
Apple trees require an immense quantity of water, and
a drought such as we experienced at Lexington during
August and September, this year, weakens them to such
an extent that the fruit is dropped with great rapidity.
On August 23, last summer, I examined 955 apples
which had fallen from a single unsprayed tree. The
total number which fell from August 10 to September 19
from the tree was 1995, as against only 533 which re-
mained to be picked.

Spraying can not be expected to counteract entirely
the bad effects of such exceptional weather as then pre-
vailed, but that it will do something is shown by the
fact that the sprayed tree of the same pair yielded more
picked fruit than had fallen from it during the summer,
whereas its check lost more than three times as many as
1t retained.

The Use of Iron Sulphate in Place of Copper
Sulphate for Apple Spraying.

Tron sulphate is much cheaper than copper sulphate,
costing 3 cents per pound or less, according to the quan-
tity purchased, to 8 cents per pound for the copper. It
occurred to me that it might be substituted for the more
costly substance if it could be applied to leaves so as to
avoid ite very caustic action on the latter. It wasmade
up with lime and water in 1894 and used on several
grape vines to settle this matter, and it was found that
the lime used with it prevented injury to the leaves.
This year I tested it on an apple tree, giving the tree
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the same number of sprayings and about the same quan-
tity of fluid as on those sprayed with Bordeaux mixture.

April 4.  Four gallons of mixture, consisting of 6
pounds of iron sulphate, 3 pounds of lime and 22 gallons
of water, were applied to the branches after removing the
old dried up fruit.

May 8. Five gallons of the same mixture were ap-
plied to leaves and young fruit, together with Paris
green in the proportion of one-fourth pound to 40
gallons of mixture.

May 29. Four gallons of same mixture used on May
8 were applied.

July 12. Used 4} gallons of mixture consisting of
iron sulphate 6% pounds, lime 3% pounds, Paris green %
pound, water 33 gallons.

The condition of the two trees remained about the same
throughout the summer, but the fruit of the check tree
became marked with blackish spots which in some cases
were so abundant as to cover much of the surface. It
seems te be a form of scab*, but does not penetrate the
cuticle of apples and does no readily perceptible injury
beyond marring their looks. The sprayed fruit was en-
tirely {ree from this trouble. The percentage of rotting
apples on the sprayed tree was 594 as against 68 per cent.
on the unsprayed tiee. The apples injured by codling
moth on the sprayed tree constituted 59 per cent. of

*The fungus causing this trouble has been described as Spiloceo
pomi, but is now considered by Saccardo (Sylloge Fungorum, 4, p. 345)
and other botanists as a form of the common scab fungus ( Fusicladium
dendriticum). The latter was scarce last summer on trees of all sorts,
and although these trees have been at times badly infested with ib
none was then observed on their fruit. The form above mentioned,
on the contrary, was common on light colored varieties, such as janets
and greenings. Greenings seem especially subject to it, as I find by
recent examination of apples brought to our market from the north-
Iam inclined to think fhe iron will prove useful in checking both
forms of the fungus.
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those examined, while 75 per cent. of the apples from the
unsprayed tree had been attacked.

The sprayed tree yielded at picking time only 155
pounds of apples which were not rotting, while the un-
sprayed tree yielded 413% pounds, nearly three times as
many, a difference due in part at least to the fact that
the unsprayed tree was very much larger than the other.

I do not consider this test satisfactory in all respects
and am not prepared either to recommend or condemn
the treatment. It is my impression now that it will
prove less effective in checking the rot than Bordeaux
mixture, but will give it another trial next season,

The Fungi Causing the Rof.

The fungus causing most of the rot of fruit on these
trees is Spharopsis malorum. It occasions a brown rof,
which quite generally starts at the eyes of apples, and
often produces concentric alternating light and dark
rings as it spreads. It appears to attack fruit only when
in the orchard, but if rotting apples are gathered with
the others continues its work for a time among the stored
fruit. It hassometimes been confounded with the bitter
rot fungus (Glaosporium versicolor). Thelatter produces
black spots scattered irregularly over the surface of
apples. The two fungi vary in relative abundance in
Kentucky with season and locality . Inaddition to these
two, a third fungus (Monilia fructigena) sometimes works
on Kentucky apples, though its chief injury is done to
stone fruits. The rot of the latter is brown, but does not
present the ringed appearance of that caused by Spheer-
opsis, and when an apple has been completely invaded
by it the color often changes from brown to a uniform
coal-black, a change not observed in the other brown rot.
These rots again must not be confounded with rot due to
sunburn. When we have a period of extremely hot,
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bright weather, apples on the ground and those not pro-
tected by leaves on the trees are scorched by the sun’s
heat, and pale brown spots gradually fading out at the
margins are formed, which subsequently spread. Therot
in this case is the result of the killing of the tissue on
the exposed sides of the apples by the heat, and decompo-
sition due to ordinary bacteria spreads from the dead
tissue to that not directly affected by the sun.

The Copper and Arsenic Left on the Fruit.

We used a great deal of Paris green and copper sul-
phate in our spraying, and I have been curious to know
if any injurious quantity remained on the apples when
they were picked. Dr. A. M. Peter, of the Station, kindly
examined 6 apples taken from the sprayed tree number
507, September 21, 1895, and reports that the traces of
both copper and arsenic detected by chemical analysis
are exceedingly small and are not calculated to be inju-
rious. The copper found by him amounts to .006 grain,
while of the arsenic he found a trace so small as not to be
measurable. His statement follows :

DivisioNn or CHEMISTRY, December 9th, 1895.
Prof. H. Garman:

DeAr Str: The six apples, labeled “Exp. 507, Sept.
21,1895,” were examined as follows :

The apples were first peeled and the core removed.
The peelings and cores together were treated for arsenic
and copper by customary methods after digestion with
hydrochloric acid and potassium chlorate. The fleshy
part of the apples was treated in exactly the same way.
The following results were obtained.

Weight ot the six apples, 420 grams (14% ozs.)

Copper oxide in the peelings and cores .0004 gram
(.006 grain).

Copper oxide in the flesh, a minute trace.
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Arsenicin tFe peelings and cores, a minute trace,

Arsenic in the flesh, none.

Calculated upon the whole weight of the apples, the
oxide of copper obtained would be only .0001, a quantity
‘much too small to be injurious; nor could the trace of
arsenic found be considered harmful.

Very respectfully,
ALFRED M. PETER.
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[,LEXINGTON, Kv.
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BULLETIN No. 60.

COMMERCIAL FERTILIZERS, o

I. OFFICIAL ANALYSES. :

Since the publication of Bulletin No. 56, the follow- i
ing analyses have been made for manufacturers in com-
pliance with the fertilizer law, and these fertilizers are
now legally on sale in the State, in addition to those re-
ported in the bulletin referred to above, except numbers
3185 and 3186, entered by the Chemical Co. of Canton,
Baltimore, Md., for the year beginning Jan. 1st, 1896

The values for the ‘“essential ingredients” for 1896 LR s
have not been changed and are as follows: b R

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

i Insoluble phosphoric acid in mixed fertilizers, 214 .

t cents; in plain acid phosphates, nothing; in Orchilla J
guano, 3 cents; in other unacidulated phosphates, 2 cents 1, |

ir per pound. : '

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

Nltrogen in all fertilizers, 171 cents per pound.

Potash in all fertilizers, from sulphate, 7 cents; from
muriate, 6 cents_per;pound.
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136 Bulletin No. 6o.

II.—ANALYSES OF FARMERS’ AND INSPECTORS’
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 regula-
tions of the Director of the said Experiment Station, and
forward the same to the Experiment Station for analysis,
which analysis shall be made free of charge.” In the
came section the Director is authorized, “ In person or by
deputy, to take samples for analysis from any lot or pack-
age of any commercial fertilizer which may be in the
possession of any dealer in this State.” Under these
provisions, a number of samples have been analyzed from
time to time and the results of these analyses are pub-
lished in the following pages.

An examination of the table of analyses will show
that most of the fertilizers sampled by farmers or by the
Inspector are fairly represented by the samples sent to
the Station by the manufacturers. Some are better than
the official samples, while a few fall below them—not,
however, to such an extent as to show any intention of
fraud or gross carelessness on the manufacturers’ part.
Altogether the results are far more satisfactory than those
of last year.

Here follows, first, a brief description of each sample;
and, second, the analyses in tabular form. For conven-
ience 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 sam-
ple with the “‘official analysis’ on the tags attached to the
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sacks from which the sample was taken, because it is not
possible for manufacturers to make the same fertilizer
perfectly uniform from year to year, and any fertilizer is
therefore liable to vary somewhat in composition; also,
because the values assigned to the “essential ingredients”
in calculating the “estimated value per ton” are subject
to change from time to time This is the reason why a
tag from one of the packages sampled must be sent with
each sample for analysis.

Description of Sémples.

A. D. Apair & McCarry Bros., Atlanta, Ga., general
agents for the Furman Farm Improvement Co.

No. 2958. Farish Furman Formula, sent by Winston Henry, Casky, Ky.
Tag sent corresponded to No. 2482.

No. 2959. Furman High Grade Fertilizer, sent by B. W. Williams, Oak
Grove, Ky. Tag sent corresponded to No. 2257.

ArRMOUR & Co., Chicago, Il

No. 2962. Bone, Blood and Potash, sampled by M. A. Scovell, Director,
from stock of Forbes & Bro., Hopkinsville, Ky. Tag corresponded
to No. 2828.

No. 2963, Bone Meal, sampled, etc., from same. Tag corresponded to
No. 2477.

No. 3012, White Burley and Black Tobacco, sent by W. L. Thurman,
Sonora, Ky. Tag sent corresponded to No. 2827.

THE CINCINNATI DEsIcCATING Co., Cincinnati, O.

No. 3156. Gilead Phosphate, sent by Robt. T. Marshall, Mt. Carmel, Ky.
Tag sent corresponded to No. 2398.

THE CURRIE FERTILIZER Co, Louisville, Ky.

No 2939. Currie’s Tobacco Grower, sent by J. Crit. Alexander, Bowling
Green, Ky. Tag sent corresponded to No. 2333.

No. 2967. Same brand, sampled by M. A. Scovell, Director, from stock
of S.P. Smith & Co., Trenton, Ky. Tag corresponded to No. 2333.

No. 2968. Currie’s Kentucky Phosphate, sampled, etc., from same. Tag
corresponded to No. 2907.

FurMaN FarMm IMPROVEMENT Co., Atlanta, Ga., see A.
D. Adair & McCarty Bros.
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GLoBE FERTILIZER Co., Louisville, Ky.

No. 2971. Big Four Tobacco Grower, sampled by M. A. Scovell, Director,
from stock of Winfree Bros. & Co., Hopkinsville, Ky. Tag corre-
sponded to No. 2887.

No. 8175. Globe Wheat Grower, sent by W. M. Darby, Cave Spring, Ky.
Tag sent corresponded to No. 3013.

THE LOUDENBACK FERTILIZER Co ,Urbana, O.

No. 2940. Urbana Prize Potato and Tobacco Grower, sent by J. R. Rog-
ers, Paris, Ky. Tag sent corresponded to No. 2858.

No. 2969. Same brand, sampled by M. A. Scovell, Director, from stock
of Winfree Bros. & Co., Hopkinsville, Ky. Tag corresponded to
No. 2858. ’

No. 2970. Urbana Bone Phosphate and Potash, sampled, ete., from same.
Tag corresponded to No. 2861.

MicHIGAN CArRBON WORKS, Detroit, Mich.

No. 2964. Homestead Corn and Wheat Grower, sampled by M. A. Sco-
vell, Director, from stock of Forbes & Bro., Hopkinsville, Ky.
Tag corresponded to No. 2432,

No. 3174. Same brand, sent by W. M. Darby, Cave Spring, Ky. Tag
sent corresponded to No. 2929.

NATIONAL FERTILIZER Co., Nashville, Tenn.

No 2957. Bone Meal, sent by J. S. Reeder, Franklin, Ky. Tag sent cor-
responded to No. 2599.

NorTH-WESTERN FERTILIZING Co., Chicago, Ill.

No. 2965. Horse Shoe Brand Kentucky Corn and Tobacco Grower, sam-
pled by M. A. Scovell, Director, from stock of Forbes & Bro.,
Hopkinsville, Ky. Tag corresponded to No. 2427.

No. 2966. Horse Shoe Brand Tobacco Grower, sampled, etc., from same.
Tag corresponded to No. 2868.

No. 2986. Horse Shoe Brand Raw Bone and Phosphate Mixture, sent
by S. H. Wisdom, Edmonton, Ky. Tag sent corresponded to No.
2877.

WM. SKENE & Co., Louisville, Ky.

No. 3031. Skene’s Complete Plant Food or Perfect Tobacco and Potato
Grower, sent by Jas. D. Wallace, Princeton, Ky. Tag sent cor-
responded to No. 2457.

SwirT & Co., Chicago, Ill.

No. 3141. Pure Raw Bone Meal, sent by Levi Collins, Pewee Valley,
Ky. Corresponds to No. 3138.



Commercial Fertilizers. 5130

S. W. TraVERS & Co., Richmond, Va.

No. 2982. National Tobacco Fertilizer, sent by Wesley Vicroy, Mays-
ville, Ky. ‘Tag sent corresponded to No. 2811.

. No. 2983. Champion Corn Grower, sent by same. Tag sent corre-

sponded to No. 2853.

Explanations in Regard to the Table.

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 in
the table as in the description of the samples, hence it is
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
attached to the sack from which the sample was taken.

M. A. SCOVELL, Director.

A. M. PETER :
H. E; CURTIS,, } Chemusts.

December 31st, 1895.

|
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