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LETTER OF TRANSMITTAL.

To His Hzxcellency, Hon. JouN YouNG BROWN,
" Governor of Kentucky :

Str: Under the authority of the Board of Control, and in
accordance with an act of Congress, approved March 2, 1887,
and entitled ‘‘An act to establish Agricultural Experiment Sta-
tions in connection with the Agricultural Colleges established in
the several States, under the provisionsof an act, approved July
2, 1862, and of the acts supplementary thereto,”” and of an act
of the Legislature of the State of Kentucky, approved Febru-
ary 20, 1888, and entitied ‘*An act to accept the provisions of
an act passed by the Congress of the United States, approved
March 2, 1887, for the establishment and maintenance of Agri-
cultural Experiment Stations in connection with the *"Agricul-
tural Colleges established by the several States and Tercitories
under act of Congress, approved July 2, 1862, I hereby submit
the Seventh Annual Report of the Kentucky Agricultural Ex-
periment Station. Very respectfully,

' : M. A SOOVELL, Director.
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J. K. ParrErsoN, President of the College.

M. A. ScoveLry, Director, Secretary.
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STATION OFFICERS.

. A. ScoveLL, Director.

. M. PETER,)
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. GARMAN, Entomologist and Botanist.
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V. E. Muxcy, Weather Observer.
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Address of the Station, LEXINGTON, KY.
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THE KENTUCKY AGRICULTURAL HXPERIMENT
STATION IN ACCOUNT WITH THE UNITED
STATES APPROPRIATION.

1804.

To receipts from the Treasurer of the United States as per appropria-
tion for fiscal year ending June 30thy 1894, as.per act of Congress. ap- ‘
: $15,000 00

proved March Yo b B o Py St s vyt sl b O iC e R
BIRERIARIes e S S el eT et i T e e Ciale 387942750
P DO bt e e R S e o 2,182 09
Publicationsic - v -fh .. e T SR T TR #7016
Postage and stationery. . « < o o oo eus w0 s e ;178 62 $
Froight and eXpress.. .. o eieieis wls o s e b e 159 86
Heaf: lighs andiwater sl i s Bt naieiie s it R4
@hemicalsrpplies’s - «xs sl b lior il vile Seoe 4 48741
Seeds, plants and sundry supplies. . . . . . .. - 389 48
ST A s e R R e RO e e -5 00
LIDYATY: et o el s S R S e S e L - 1215 b4
Tools, implements and,machinery. . . . . . . SRR 427 51
Furniture and fixtures. . . . . + « « o < o & S . 204 05
Scientific apparatus . . . . . . . . - . ST e 257 27
D voR 00k e S S e S U iR e N _ 705 00
Traveling 6Xpenses . iviys o 4o o o s ol o eialiee - 88 8
Contingent expenses. . . . . « o « o ¢ o o0 0 oe - 128 66

Building and repairs. . . . . . . .

$15,000 00

We, the undersigned, duly appointed Auditors of the Corpor-
ation, do hereby certify that we have examined the books and
accounts of the Agricultural Experiment Station of the A. &
M. College of Kentucky for the fiscal year efiding June 30th,
1894, that we have found the same well keptand 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. N '

And we further certify that the expenditures have been solely
for the purpose set forth in the Act of Congress, approved

March 2nd 1887. '
[Signed ] '

¢

R. J. SPURR, | ey
D. H. JAMES, | Auditors.

I hereby certify that the foregoing statement of account, to
which this is attached, is a true copy from the books of account

of the Institution named.
[Signed]

R. S. BuLLOCK, Preasurer.
Attest : Jas. K. PATTERSON, President.
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- REPORT OF THE DIRECTOR.
- B
ng ,’ As heretofore, the Station has limited its lines of work to
t: §  those which are of the present greatest need to the farmers of
b, B e State.  'With our present funds it is impossible to expand
as . A : 5 - :
of & into new lines of work very rapidly. It is hoped, however,
& §  that we may be able soon to take up feeding experiments and
2 the dairy problems more extensively. To this end an appro-
§  priation has been made for an experimental dairy building,
nd BB : A ]
¢ which will be completed in the near future.
3| }{ " Equipment.
fed L
- There has beenradded to our equipment a two-thousand dol-
lar green-house for the Horticultural Department, and $1,000
& has been appropriated for an Inseclary for the Entomological
| Department. :
e Last December our large barn at the farm burned, with all
1t its contents, including eight head of live stock, all our farm
machinery, our entire collection of World’s Fair specimens,

the records of farm experiments not at that time completed,
and the products of onr experimental fields stored in the barn.
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WIII REPORT OF AGRIOULTURAL EXPERIMENT STATION.

w.

In place of the burned barn a storage barn 45 by 80 feet and
92 feetjhigh has been built; also a stable for keeping stock.
An entire outfit of new farm machinery has been purchased,
and nowJour equipment is equal to that which ‘we had before

the fire.

The Analysis and Inspection of Commercial Fértilizers.

The analyses of commercial fertilizers have been continued as.

in the past. This has taken a great portion of ‘the time of one
of our Chemists. The inspection of fertilizers. on sale in the
State was undertaken on quite an extensive scale, with the
result that, while it was found that generally the goods on sale
were up to standard, in some instances the brands were so far
below samples on file here that at least gross carelessness should
be charged against the manufacturers in the mixing of these
goods. The results of this inspection have been published in
Bulletin No. 53. In Bulletins Nos. 52 and 53 may be found the
analyses of the samples of fertilizers sent by the manufac-

turers.

Field Experiments With Fertilizers..

The past season was unfavorable for the growth of crops, yet
our experiments in this line were quite satisfactory, with the
results the same as heretofore, viz: That whenever potash was
one of the ingredients of the fertilizer used on corn, potatoes,
tobacco or hemp, there resulted an increased yield, while on
pasture, meadow, hemp and tobacco, nitrate of soda, in
addition to a potash fertilizer, produced theybest results. = On
wheat, however, no effect could be obtained by the use of
potash or any commercial fertilizer, at least as to the yield.
The fall growth was the most vigorous on thosé plots containing

potash.

Crop Tests.

Many tests have been made in this line, mainly to study
varieties. The varietal tests have mostly been made by the
Horticultural Division, and are reported by Prof. Mathews in
his report incorporated herein. : <
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REPORT OF AGRICULTURAL EXPERIMENT STATION. IX

Grass Plots.

Prof. Garman has under his charge a very complete test of

the different varieties of Erasses, clovers and forage plants.
These experiments now under way for four years are becoming
of much interest.

The Use of Paris Green to Destroy the Tobacco Worm.

Paris Green is being used to some extent by our tobacco-
growers to destroy the tobacco worm. The Paris Green is
mixed with water, and this mixture sprayed on the growing
plant. This is very effective and very inexpensive, compared

with the method of picking the worms off by hand. It would be

nsed almost universally were it not for the fear that the Paris
Green would adhere to the mature and cured leaf, and thereby

poison the consumer. For the purpose of testing to what ex-
tent the Paris Green does adhere, Prof. Garman and Prof. Peter

have made a number of tests, the results of which may be found
in Bulletin No. 53. More extensive experiments in this line
will be made the coming year.

Study of Methods of Analysis.

The study of methods of analysis occupies a considerable
portion of the time of the chemists. Mr. Peter ‘has given
almost his entire time this year to the study of soil analysis.
The necessity of such work is self-evident. If a method of
soil analysis can be discovered whereby we can tell the amount
of available plant food to a certainty in any soil, a great prob-
lem in agricultural science will have been solved, and one which
will be of incalculable value to agriculture.

Publications.

The publications of the Station since the report of last year

are as follows :
Bulletin No. 48. Commercial fertilizers.
Bulletin No. 49. I. Destructive locusts in Kentucky.
1I. The bud-worm of tobacco.
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REPORT OF AGRICULTURAL EXPERIMENT STATION.

Bulletin No.

Bulletin No.
Bulletin No.

Bulletin No.

50.

ol.
b2.

53.

I. Fruit growing in Kentucl&_y.
IT. Notes upon vegetables.
Commercial fertilizers.
T. Official anal&ses.
II. Analysis of farmers’ samples and sam-
ples collected by Deputy Inspectors.
I. Spraying for codling-moth.
II. The use of arsenites on tobacco.
1IT. The use of bisulphide of carbon and
hydrocyanic acid gas on low-growing
plants. '

~ Reports from the divisions follow, after which the bulletins
published during the year are incorporated in this report.

M. A. SoovEeLL, Director.
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CHEMICAL DIVISION.

M. A. ScoVELL, Director :

DrAR SIR: The work of the Chemical Laboratory in 1894 was
about the same in character as last year. The analyses of
commercial fertilizers made during the year have already been
published in Bulletins 51 and 52. ;

Considerable work was done to determine how much arsenic
and copper remain on the cured tobacco where spraying with
Paris green is resorted to for protection against the tobacco
worm. The results have been published in part in Bulletin 53
by Prof. Garman, as were also those of a test for arsenic and
copper in sprayed apples, and seem fo show that when the
poison is properly diluted very little remains upon the leaf.

The most important new line of investigation taken up this .

year was the study of the solubility in dilute organic acids, of
the phosphoric acid and potash of the soil, with a view of de-
vising a chemical method for determining the availability of
those plant foods that would give results comparable to those
of field and pot experiments. A very considerable amount of
work was devoted to this subject, and the preliminary results
are interesting, but it is thought best to defer their publication
until the investigation has reached a more advanced stage.
Other methods of analysis received attention in co-operation
with the Reporters of the Association of Official Agricoltural

Chemists, analyses having been made for the Reporters on

phosphoric acid, nitrogen, sugar and soils and ash.

The daily tests of fat in the milk of the Staticn herd were
kept up under the immediate supervision of Mr. W. H.
Scherffius. i :

Quite a number of minerals and miscellaneous materials were
examined from time to time, but the results of most of these
are not of sufficient interest for publication. Such analyses as
seem to be of any permanent or general interest are given in the
following pages :
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XII REPORT OF AGRICULTURAL EXPERIMENT STATION.

Sorghum Cane. i

The seed planted was from the U.S.'Depart_ment of Agri-
culture, of the variety ¢ Colmans.”” Two lots were planted ;

- one in acre J, from selected head No. 6049, 1893 the other from

mixed seed of heads Nos. 6360-6369, 1893, in acre N. Numbers
9616 and 2617 were collected October 10th, and 2618 and 2619
on October 11th, and these samples are averages from a number
of stalks taken from each lot. The remaining numbers repre-
sent single stalks, collected on the following dates, viz: 2622-
9637 on October 12th ; 2644 and 2647, October 13th ; 2660, 65,
70, 72, 73, 89, 91, 2724 and 28, October 15th, and 2734, 41, 43,
50, 53, 56, 66, 68 and 71, on October 16th. The: stalks were run
through a small mill, and the number of cubic centimeters of
juice measured. The specific gravity was determined, and also
polarization, direct and after inversion, and the reducing sugars
volumetrically. Quite a large number of stalks were tested for
amount of juice and specific gravity, and only the best in these
respects were further analyzed. The results follow :

It




REPORT OF AGRICULTURAL EXPERIMENT STATION.

XIII
CANE JUICE, ACRE J.—ANALYSES.
w Q 0 = = Q Q
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2616 | . . 1.071 17227 2.2b 12.28 71.4
2618 | . 1.0735 17.8 1.98 25T (s
D622 cB TS 1.081 19.5 1 42 14 .42 73.9
2623 . - 1.077 18.6 2.83 12,27 66.0
9094 | b 1.077 18.6 1.98 13.09 70.4
262Dl e e 1.07€ 18.4 1.64 13.87 75.4
26261 BEAERSE 1.071 172D 2 26 12.11 70.4
2627 1 0725 17.6 2 21 12.70 T2
9628 thSe et 1.0t6 16.1 2.26 10 85 67.4
2629 : 1.0785 17.8 2.27 12 .41 69.7
2644 120 (v 1.079 19.1 1.66 18.72 71.8
2660 170 1.081 19.5 1 93 14 .48 74.3
2665 295 1.077 18 6 1.57 13 92 74.8
2670 180 1.080 19.3 1.5v 13,78 71.4
2672 190. 1.078 18.8 1.45 13.82 73.5
2673 175 1.078 18.8 1.69 14 04 74.7
2689 225 1.077 18.6 1.54 13 89 74.7
2691 120 1.080 19.8 1.74 14 .14 73.3
2734 195 1.076 18.4 2,23 13 47 78.2
2741 285 1077 | 18.6 1.91 | 13.60 73.1
2743 135 1.081; | 19 b 1.79 | 11.14 57.1
2750 160 1.080 | 19.8 2.07 13 88 71.9
2753 90 | 1.079 |- 19.1 2.03 | 13.66 71.5
J
CANE JUICE, ACRE N.—ANALYSES.

20176 5 1.071 17.2 1.98 12,28 71.4
Ao R R 1.069 16 8 2.30 11.53 68.6
2630 S 1.073 Tl 2.564 12.385 69.8
A0 B PSS 1.071 17.2 2.82 12.60 73 2
208 2t o 1.075 18.2 2.18 15,46 74.0
20 BB B e _1.070 17.0 2 85 12.46 73.3
2484 mianeE ey 1.073 157547, 2 91 12,50 . 70.6
ALY sl 1.u71 1742 2.33 12,16 70.7
26:6 5 1.0745 18.0 2 88 12 80 71.1
A S 1 066 16.1 2 96 9.98 1 61.6
2647 370 1 0ol 14.9 2 04 9 66 64.8
2724 2560 1,074 179 2.68 12 35 69.0
2728 3b 1.067 16.3 2.35 11.01 67.5
2756 185 1.074 17 9 1 43 12 96 72.4
2766 465 1.061 «f 14.9 2.62 9.83 62.6
2768 380 1.069 | 16.8 1.61 12.19 72 6
2771 186 1.077 | 18.6 1 47 14.18 76.2
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XIV REPORT OF AGRICULTURAL EXPERIMENT STATION.

_ . 2804—Butter made from milk ers W, Jessie Bell. Bi'ought. by Mr. J. S.

Burrier, Lexington, Ky.

ANALYSIS. i
AT e e SR S R L S G e e R e 87.87 per cent.
WV ba T A e AP S L L L RO e e T ek ol ey (e . 8.83 (e trlis
QalE an d i a g Ryt e Rttt sat e, Gifeciionl: v i siwer dot Lot Il IE]IR RS fatguil 6
Ol s S R L S s BRI el oS G 2 B e N 5

Soils, :

9501. Virgin soil from the _weodland pasture adjoining the
Experiment Station farm on the East, at a point near the end
of Acre A about 4 yards from the south corner of the farm and
about 3 yards east of the line fence, separating the woodland
and the Experimental field. Sample taken to the depth of 6
inches. At this place, the yellow subsoil begins to appear at
about 12 inches depth. The sample analyzed is composed of
equal weights of the firm earth, sifted through a wire sieve of
1 m.m. mesh, from two samples collected at this spot on Decem-
ber 11th, 1893, and Janunary I1st, 1894, respectively. (Station
Nos. 2328 and 2320.) It is the same as sample No. 2 of the
Reporter on Soil and Ash of the Association -of Official Agri-
cultural Chemists in 1894. (See Bulletin 43, Division of Chem-
istry, U. S. Department of Agriculture.) The analysis is given
here as the best one at hand to show the character of the goil of
the Station farm in its virgin condition. This pasture, appa-
rently, has never been in cultivation, though, it has no doubt,
been grazed for a long period of years. The forest growth at
present is ash, elm, honey-locust, coffee-bean, hickory, walnut
and sugar maple. The sieve removed 2.43 per cent. of iron
gravel, which was found to contain 1.92 per cent. of phosphoric
acid. :

9502. Cultivated soil from Acre P, Plot 2, of the Experiment
Qtation farm, at a point about twenty feet from the north end
of the plot. The sample was taken to the depth of about six
inches, and from three places in a line across the plot. The
land has been in cultivation for many years, and is supposed
not to have received any fertilizer. Since 1888, this acre has
heen continuously in corn, being one of the acres used for ex-
periments with fertilizers on corn. This plot-has received no
fertilizer, and the soil seems to be incapable of producing an
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REPORT OF AGRICULTURAL EXPERIMENT STATION. XV

average crop of corn. (See various bulletins of this Station.)

This soil is the same as Sample No. 3 of the Reporter on Soils
and Ash for 1894. (See Bulletin 43, Division of Chemistry, be-
fore cited.) The analysis is of the fine earth after sifting
through the 4 m. m. mesh sieve. The sieve removed a quantity
of iron gravel, amounting to 4.33 per cent. of the air-dried soil;
and containing 2.12 per cent. of phosphoric acid. The analysis
is published here as showing the character of the soil of the
Station farm in its unimproved condition.

9331. Soil from the floor of "a carriage-house, where wood
ashes had been thrown, to be tested for nitrates. The moist
sample lost 13 per cent. on air-drying. The total nitrogen was
found to be .594 per cent. of the air-dry soil, equivalent to .52
per cent. of the moist soil. The nitrogen of nitrates was found
to be .25 and .22 per cent. in the air-dried and moist soil, respect-
ively. \ ; J

2600. Soil sent by Mr. F. B. Hancock, Casky, Ky. Sample

taken to the depth of 7 or 8 inches from several places in the-

field. Analysis of the air-dried soil gave:

Phosphoricacid. . . . « . . . . I A S A el 0.117 per cent.
P01 2§ Rt A GOe R s St o e A R et S T (S a5 2810 e esia e
INTET 0D E N S s e R S g S B S A 1 5 RS DEden o

ANALYSES OF THE AIR-DRIED FINE EARTH.

! 2501. ~2502.

._"7?_,,| ; e S ,_:“ ,,E: s

=l | onEs i S (oRi=

== 209 = ' 2]
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SR [ i S e

B o st
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i = B e

5 i ; - i 2
Silica and insoluble matters . . . . 76.527 76.860 | 80.316 80.720
Rotagh e e o e B S e 610 .382 | .480 .388
Soda b eaie . S B T .183 .2156 | 167 | .223
i e st eaiies 20 T e BN G TR AR L€05 .H6H .4256 | .420
Mg 5y oS abrie R A SRS el st .503 .478 .893 | .431
Brown oxide of manganese . . . . . .166 .135 .146 | 115
Beroxideloftironie it et 3.911 | 3.950 3.678 3.386
AlumigaswtssaG e i 6.777 | 6.527 6.097 | 6.164
P h oS pOTICEA G A et s o B bt ite 53T | .378 .445 .28b
Eulphuriu gl e R e .100 .095 .070 .065
Moisture by water-oven . . . . . . . 2.428 1,855 8 2,(‘)‘
Organic and volatile matters . . . . . 8.217 } 10.640 6 895 St
Totali s e g s S 100.448 100.245 100.466 100.447
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XVI REPORT OF AGRICULTURAL EXPERIMENT STATION.

Wood Ashes.

9314. Ashes of hickory wood, brought by Geo. Stilz, Crescent
Hill, Ky., from a factory in Louisville. Sample from a heap
on Mr. Stilz’s place, and may have been rained on. The sample
was quite moist when received.

Analysis. Air-dry. As Received.

2.71 per cent. 1.79 per cent.

P otASN T ) e OV L e R e e el e
L4 0ssssRrnes AL REUL D

Phosphoricacid .-« wie oo e e efiie e b

Ashes of Clover Hay and Stover. :

The two analyses following are the average of the results
obtained by a number of Chemists of the Association of Official
Agricultural Chemists, working upon samples of these materials
furnished them by the writer, ag Reporter-on Soils and Ash in
1894. (See Bulletin 43, Div. of Chemistry, U: S. Department of
Agriculture.) They are introduced here as showing the compo-
sition of the ash of the materials indicated.

9500. Ash of clover hay, prepared by burning a considerable
quantity of the hay at as low a temperaturé as possible, in a
large iron stove, sifting out the fused lumps, rubbing with rub-
ber-tipped pestle and sifting through a 60 mesh sieve, rejecting
the coarse part. The fine part ‘was then pburned again in iron
pans at a low red heat, sifted through the 60 mesh sieve, and
well stirred with a magnet to remove any particles of iron scale.
This was then thoroughly mixed and bottlefl, and sent out as
Ash No. 1 of the Reporter on Soils and Ash, A. O. A. C., for
1894. The hay from which the ash was prepared, was clover
hay of fair quality, purchased of a dealer in Lexington.

9503. Ash of corn fodder or stover, prepared in. exactly the
same way as No. 25600, from corn fodder grown at the Station
farm. This is Ash No. 4 of the Reporter.
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ANALYSES OF THE DRY ASH.

2500 . 2503 .

SiHeaandisand s s b et e A e 11 87 Per cent. | 47.11 Per cent.
oy K S ok e s LIPS e i sl e KA B R 1)) 13.30
QO R S = a e ail Yo e e e R o s A e 1 .84
O e e oo s e s e R e s Sl e 27.00 12,76
Magnesia . . « ¢ A T N I T 7 43 8.26
Brown oxide of manganese . . . « .« . .« . . trace .40
Peroxide of iron, . . . . . R e e Takn .88 1.67
Alumina i A e R BRI S RS L 1.08
Phosphoric acid » + o0 o o0 V0 e L o o | 6,47 8.46
Sulphuric acid . | s T i SR Lol 1 08
QarboniCaciar i E e et s e s e I | 15,57 2.61
Ohloninel Sl LN RO o S e =83 .81
Clarhon s e L S iG ) e tieite S S | 1.22 3.382

MotalrtsiiaeTase bo, F s o IRURSEIE s | 99.39 101.20

Tobacco Stems.

2336. Tubacco‘ stems sent by Leslie Combs, Lexington, Ky.

The stems were very wet when received, and quite musty.

Analysis. S Air-dricd. i As Received.
s s '
Nitropen st air s et ik St LT 9 81 ner . cent. 1 0.68 per cent.
Potaghieri b earapiss R P R YRR bl R0 BRI A [l w8 B e
: | \
|
Vivianite.

2607. Clay containing a soft green mineral, which, by qualita-
tive tests, was shown to be a hydrous phosphate of iron, probably
vivianite. (See Kentucky Geological Survey, vol. A, part 3,
page 188.) Sent by’C. W. Short, Pineville, Ky.

Analysis.
Citrate soluble phosphoric acid. « + « « « « ¢ « =« . . 4.51 per cent.
Citrate insoluble phosphoric acid « +« « « + « « -« « - 197 seiies
IMofn st cais v o i SNt s e iien s s 4,70 480

This clay would be of local value as a phosphatic fertilizer if

obtainable in sufficient quantity.
2

e R el et i\ £ B S I s S e i A A AR S5 N LSS 23
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XVIII REPORT OF AGRICULTURAL EXPERIMENT STATION.

Limestone.

’

9580. Birdseye limestone or ‘‘Kentucky marble” from a

quarry on Tate’s Creek. Collected by Prof. A. M. Miller.

Analysis.
T AL i s A e R A e e el X i bt 53.18 per cent.
MAgTaBia ot ozis o ssnbonie eolel by Eobatin 0 S e QT
P hroxiae 0L TrON T s i mee iy e a e gl ie ekt Hlallie eyt 82
Phosphoric acid. . « v o o e e ebe e e gie o £/ lraces
Carbonic acid, water and organic matier . . . . . .. . 4D RATGECEILO
AL e AN T R S e G s 99,90 ¢¢ ¢

Mineral Waters.

9606. Water sent by V. H. Abbott, Milton, Ky., from ¢ Eagle
Well, No. 1,”” near Milton, Trimble county, Ky. Mr.. Abbott
says he has been using the water during the summer, and thinks
it has medicinal properties. A qualitative analysis was made,
showing the presence of the following substances :

Sulphates and bicarbonates of lime and magnesia in small
quantity ;

Chloride of sodium, in small quantity ;

Potash and lithium compounds, traces; _

Total solid matters 0.379 grammes 60 the liter, equivalent to
99. grains to the gallon. :

The analysis does not seem to indicate a medicinal water. It
is true, however, that such waters have proved beneficial in
some cases, possibly on account of the iron they contain.

9608. Water sent by T. L. Ashby, Hanson, Ky., from a well
in his yard. Mr. Ashby says that he and others have nsed this
water ¢ with splendid and healthful effects.”” - :

A qualitative analysis showed the presence of bicarbonates of

iron, lime and magnesia in moderate amount ;

Sulphates of lime, magnesia and soda in considerable quan-
tity s

Chloride of sodium in small amount ;

Potash aud lithinm compounds, traces ;

Total solid matters 2.087 grams per liter, ‘equivalent to 1

grains to the gallon. 3

The bicarbonate of iron, though small in amount, is probably
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the most important constituent, causing the water to be classed
as a chalybeate. The sulphate of magnesia is probably present
in larger quantity than any of the other constituents, though
this is not excessive. This water should have valuable medici-
nal properties.

92746. Mineral water sent by James Walcott, South Carrollton,
Ky. Qualitative analysis shows :

Sulphate of lime in large proportion ;

‘Sulphates of magnesia and soda, moderate amounts ;

Sulphate of potash and chloride of sodinm, small amounts;

Sulphate of alumina and sulphate of lithia, traces;

Bicarbonates of iron, lime and magnesia, small amounts,

Total solid matters, 4.145 grammes per liter, equivalent to
244. grains to the gallon.

Sulphate of lime seems to be the principal constituent, though
the presence of some sulphate of magnesia and a little bicarbo-

nate of iron is noteworthy.
ALFRED M. PETER.

DIVISION OF ENTOMOLOGY AND BOTANY.

L Professor M. A. SCOVELL :

DEar Sir: The work of the past year has been continued in
lines indicated in previous reports. =Bulletin 49 of the Station
contains the results of a study, of the destructive locusts of Ken-

- tucky, while Bulletin 53 embodies the results of work on apple

and tobacco pests, together with tests of bisulphide of carbon and
hydrocyanic acid gas as insecticides. Considerable attention has
been given at odd times to our grape pests, and a paper on this
subject was presented before a meeting of the State Horticultural
Society this winter, and afterward published in the Farmers’
Home Journal. Special attention was given during the year to
the following insect and fungus pests: The codling-moth, the
rot fungi of apples, the tomato rot, potato blight, tobacco
worm, cabbage plusia, the raspberry gouty gall, the bean root-
louse, the grape scale (Aspidiotus woe), the rose-aphis, the
peach tree borer, the June-bug and the bean-weevil. Notes have
been made on all of these for use in future bulletins. The work

] - on the grasses has continued as heretofore, as has also the exper-
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iments on broom-rape. Several papers, not heretofore printed, & .
are appended to this report. During the winter the usual work |8 l;est
of writing up notes and working on the collections has been & {y0
carried on. The collections of plants and insects have made & qop
about their average increase during the year: Of pinned insects T
we now have by estimate about 24,156. The alcoholics are 8 (on
arranged in vials placed in racks, and are estimated to number B ;0

about 41,567. With the addition of vermes, the alcoholics will B {5,
probably reach 41,967 in pumber. The library devoted to my B qqn

Division contains' by count 358 bound volumes and 1,176 @& i1,
pamphlets, including bulletins. ; 3 pit
Yours respectfully, - 7 int

H. GARMAN, . ski

Entomologist and Botanist. S0T

3 sm;
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A PLUM TWIG GALL PRODUCER BY A MITE. 3 Seta
st e 3 j ur

BY H. GARMAN. ; g

H 1 fol

For several years 1 have been acquainted with a morbid growth B in¢
about the ends of plum twigs that is so injurious to the trees asto @ fiy,
call for mention, aithough it has not thus far been seen by me in @ i

Fig. 1. Plum twig gall. a, a section of stem with galls, to some extent diﬂgmmmut’u

Kentucky. It consists of small brown nedular galls which
grow out from the twig at the bases of terminal buds, and
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greatly dwarf the new growth in which these buds subsequently
result. Very often a cluster of these galls forms a ring about
the twig at the beginning of the new growth, and this may be
separated by a quarter of an inch only from anotherring farther
down the twig, the two clasters marking the limits of one sea-
son's increase in length. As many as 15 of the galls grow in
one of these clusters. The size varies from .67 to.1.50 mm. in

. transverse diameter, while the height from the twig is about the

same. They are closely attached by one side. The surface of
those recently developed is rather smooth, and shows a small
pit opposite the attachment, marking a minute opening into their
interiors. When old they blacken, become wrinkled, and the
skin breaks, forming one or more fissures which penetrate to
some depth. Sections through the galls show them to have a
small cavity of irregular form, the walls being rather thick (.02
—.03 mm.) ;

Specimens of these galls were sent me in April, 1892, by Pro-

'- fessor F. M. Webster. Dr. Peter Collier, of the New York

Station, called my attention to them lafer, and I received in-
jured twigs from Mr. J. R. Engle, of Industry, Pa., in Febru-
ary, 1893. The latter 'gentleman wrote me at the time as
follows: ‘‘Enclosed please find plum twigs, fresh cut, contain-
ing galls. They are from the Damson variety of plums, and T
find in my orchard of 400 trees that-the majority are infested
with the galls. This gall, I believe, is a parasite that saps the
life of the fruit buds, and if you can suggest a remedy that
will rid the trees of them you will confer a blessing on fruit-
growers. * * - My trees are young, thrifty, and are eight
years of age, but have never borne a crop.”’

The gall on our plum trees appears to be the same as that
noted many years ago by Amerling at Prague. Though long

ago described, its true nature was not at first recognized, as is

true of many other mite galls; and the mite producing it has
only recently been described by Dr. Alfred Nalepa (Sitzungs-
berichten d. Kais. Academie d. Wissenschaften in Wien,
XOIX, 1890, page 54.) The latter writer applies to it the name
Phytoptus phleocoptes. The mite has probably been brought
to the United States on imported trees. Alcoholic specimens of
the galls in my possession are, in many cases, occupied by large
numbers of the mites.
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The mites are probably somewhat local in their distribution
as yet, but doubtless occur in many localities where they have
not yet been detected, the small size of the ga_l:ls and their pecu-
liar character rendering them likely to be overlooked, or not
recognized as injurious. S

As a means of checking them, it may be suggested that, as
they remain in the galls over winter, much good could be done
by the intelligent pruning and burning of infested twigs at this
time. This, together with applications to the trees in early
spring of a mixture of lime and sulphur, seems to me calculated
to keep them within bounds. Itis probable that the mites of the
plum twig gall, like others of the genus, become active as soon
as growth commences in spring, and that the new galls are started
at this season. Spring would, therefore, be the only suitable
time to spray with the sulphur and lime, mixture, since the
mites are, during the winter, and probably after the growing
season in summer, housed and protected in the galls which they
produce. :

A mixture sometimes used for mite injuries such as this, con-
sists of 1 pound of flour of sulphur. 2 pounds of fresh lime
(slacked), boiled in four gallons of water. -1t may be applied
by spraying. like Bordeaux mixture.

-
[

THE BEAN ROOT.LOUSE.

= \

(Tychea phaseoli, Passerini.)

BY H. GARMAN.

During the summer of 1894 the cultivated beans of gardens
at Lexington were badly infested and injured by a minute
plant-louse which clustered on the root-stocks. So abundant
was it in some gardens that it was difficult to get a stand of
plants, and in one instance known to me this was given up

after several attempts. The insect is very”closely related to
species common on grasses in the middle States, and may be
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considered under the technical name given above since it agrees,
as far as can be judged from Backton’s rather impeffe_ct de-
scription, with the species described by Passerini from Europe.
1t must be said, though, that the generic position is somewhat

Fig. 2. The bean root-louse. A, antenna; B, tarsus.

doubtful since it is impossible from Buckton’s work,* or that
of Thomas, to determine the genera of members of the sub-
family to which our species belongs. The figures given by
Buckton and the descriptions of species do not in all cases con-
form to the characters he gives as generic. For example, the
genus Tychea (p. 86, vol. IV) is said to have no eyes, and the
antennz are described as being ‘ composed of five almost equal
joints.” On p. 90 of the same volume, T phaseoli is described
as sometimes possessing eyes, while the ‘‘queen Aphis” is
blind. In the same work, Plate 128, Fig8a, we find that certain
of the antennal segments are about twice as long as others,
while the ¢ queen Aphis’’ is represented ( Plate 128, Fig 7a) as
having six antennal segments instead of five. Again, Rhizobius
(Ibid., p. 92) is described as having a siogle tarsal claw, but on
Plate 129, R. pow is represented with two claws on the mid-
dle tarsi, a single one on the anterior pair.

The aphides from Lexington have two well developed movable
claws on all the tarsi. All of the examples seen have small
eyes, but it is possible that T did not secure specimens of the
form described by Buckton as the queen. The examples were,

# Monograph of British Aphides
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however, mature, and were multiplying v1v1parou¢;ly A close
search for winged individuals failed of result. -The antenna is
in all of my examples composed of five segments, but, as may
be seen by reference to the accompanying figure, the divisions
are not nearly alike in size. The body is globose, and the seg-
mentation largely obscure, the front and hind ‘ends alone show-
ing the somites clearly. While the species fonnd at Lexington
does not conform to the generic description given by Buckton,
neither does Buckton’s description and figures of 7. phaseoli;
and in all those features in which the Kentucky specimens
depart from the former, they agree with the latter, as far as can
be decided from material at present in my possession.

Adunlts measure 1.67 mm. in length, and have a width of
1.25 mm., the depth measuring about 1.00 mm. They are
thus globose in general shape. The body is clothed everywhere
with short erect pubescence. In life, grown examples are white,
owing to a coat of waxen material. In alcohol this coat is re-
moved, and the real color of the skin proves to be pale yellow.
Young lack the waxen coat, and the skin is- glossy and of a
honey-yellow color. The tips of the antenne, tip of the probos-
cis, and often much of the legs, are dusky.. The antennz are
short, the first segment stout, short, equalling in length the more
slender fourth segment; the second is longer than the first, and
more slender, but stouter than the third ; the third is slender,
and is a very little longer than fifth, these two being the longest
segments ; segment tive is rather stout, and bears a blunt spur
at one side of its free extremity ; both four and five bear a sense
prominence. Proboseis a trifle longer than the antenna, extend-
ing to base of the third pair of legs, the last - -segment but one
much widened. Legs rather short in  the “adult, and this,
coupled with the rotund body, makes proore§51on very slow and
difficult. The more slender young move more rapidly, and
quickly conceal themselves when unearthed. There is no trace
of cornicles. The small ronnd stigmata show very clearly in a
series along each side of the abdomen.

The presence of the insect on the rootstocks of beans may be
recognized by their irregularity of growth and dwarfed appear-
ance. The insects are invariably attended by a small brown ant
(Lasius sp.) which at once begins to carry them away when the
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plants are taken up. The hills of loose earth about the plants:
due to the work of these ants was found to be an unfailing in-
dication of the presence of the aphides, When taken up, the
infested plants generally show a discolored and more or less
shriveled rootstock, and when badly injured have but few living
fibrous roots. The aphides adhere, as many as 15 or 20 to a,
plant, to the rootstock. I was not able to find the species on
peas or other garden plantsin the vicinity of infested beans,

Tig. 8. Showing bean root-louse at work on root-stalk.

and am, therefore, disposed to think they do not attack a wide-

range of plant genera. This species and the dark aerial plant-
louse (Aphis rumicis), which infests the leaves of this and other
plants, are the only plant-lice known to me as attacking the
bean. For a species infesting lettuce and having similar habits,
see Dr. Fitch’s description of RAizobius lactuce in the 14th New;
York Report.

As a means of checking the injuries of the aphides I would:
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yecommend the use of ground up tobacco stems, to be scattered

liberally along the furrows in which the beans are planted.
Afterward, if necessary, the plants may be watered with a

-strong Jdecoction of tobacco stems from time to time.. The

tobacco is an excellent fertilizer, and hence may be expected to

_answer the double purpose of stimulating the growth of the
plants and destroying the insects at their roots.

Several other materials were tested on growing beans last

.summer, but did not appear to check the injury. They were
‘applied, however, after the injury was under way, and it may

yet prove that some of them have value for the purpose if used
when the seed is planted. The tests made are the following :

1. June 21, 1894, mixed 4 ounces of sulphate of potash with
an equal bulk of moist soil, then placed this at the bases of 40
infested plants, about a teaspoonful to a plant. The material
was worked into the earth and the plants were then sprinkled
from a watering-can.

9. Used 4 ounces of phosphate of potash, mixed with earth
in the same proportion, on another 40 plants, on same date, and
in same way.

3. June 22, worked 2 ounces of pure pyrethrum into earth

“at bases of 40 infested plants, then sprinkled: the plants and soil

with water.

4. June 22, worked 4 ounces of pure sulphate of potash int0
soil along 26 infested plants, then watered them.

5. June 22, worked 4 ounces of pure p,hosphate of potash
along 23 infested plants, then watered. '

The treated plants were observed from Yime to time, subse-
quently until they were spaded up to make way for other veget-

‘ables. During this time they showed no improvement resulting

from the treatment.

About the date these plants were treated a new planting was
made about fifteen feet away from the infested lot, and in the
furrows the ground tobacco stems were used as recommended

above. A good stand of plants was the result and the aphides
‘did not molest them. It is possible that the change of location

had something to do with the result, or that it was due to the

- lateness of the planting. Single tests make unsafe foundations
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for a final conclusion as to the value of a remedy, and my
recommendation of the tobacco treatment must be taken with
this in mind. It is given as the most promising remedy I have
at present.

THE BOT.FLIES OF THE HORSE.

(Gastrophilus equi and G. nasalis.)
BY H. GARMAN.

Every farmer of this State has probably seen at one time or
another the small brown flies, resembling in a general way the
honey bee, which follow horses traveling along country roads,
or while at work in the field. Most farmers have probably also
seen the whitish eggs which these flies fasten to the knees or
shoulders of horses. The name bot-fly has come to be generally
applied to the insect, because its young are known to be the
bots commonly found in the stomachs of horses when these are,
for any reason, dissected. These bots are the grubs or larvee
which have been hatched from the eggs fastened to the hairs of
the horse’s body. The name gad-fly is sometimes applied to the
winged insects.

The habits of the common bot-fly are so well known as
scarcely to call for attention, were it Dot for the fact that the
injuries of more than one species have to be considered,
whereas, it is generally supposed that we have here in Ken-
tucky but one bot-ly.

The two species known to me are S0 different in appearance
that, once recognized, they are never afterward likely to be con-
founded. Tt is altogether likely that still other species attack
horses in the State, but have escaped detection.

The common fly measures £ inch in length, and has a wing ex-
panse of nearly an inch. The body is clothed with fine brown
hairs, which areespecially conspicuous at the base of the abdomen.
‘The wings are marked by a blackish cross-band at the beginning
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of the outer third, and two small blackish dots at the apex. Tn
the female, part of the abdomen is bent forward beneath the
rest, and is slender, tubular and blackish. It bears at its tip a
sort of forceps by means of which the eggs are attached to the
hairy coat of the horse. Including this part of the abdomen
the female will measure 4 inch in length. The body of the
male terminates more bluntly, and is provide ed with a couple of
blunt black-tipped appendages. The eyes are brown.

This fly buzzes about horses during the hot summer d’iys
occasionally alighting on their bodies, and when an opportunity
offers, plaeing its eggs in the hairs on the inside of the knee,
on the shoulders, and sometimes even on the mane. Its mouth-
parts are in a rudimentary condition, and it can not even if
it were disposed to do any injury to hovses.

It is probable that the grubs recently hatched from the eggs
of this fly are taken.into the mouths of horses on the lips or
tongue. Iam told by a gentleman who has had much experi-
ence with horses that he has on many occasions taken the eggs
between the moistened palms of his hands, and in a few mo-
ments felt the young grabs wriggling about. It appears that
moisture accelerates the hatching of the eggs, and it is just
possible that many eggs would never hatch at all if the egg-
shell was not moistened in some way. Whether this must be
from the horse's tongue or lips in all cases is a question which
may be considered not yet settled. Professor H. Osborn, of
Towa, is disposed to believe that the young do mof hatch unless
moistened by the horse’s tongue ; that the young grubs gener-
ally die in the eggs if left for 35 to 40 days; . and that they are
not commonly ready to hatch until from 10 t0 12 days after the
eggs are laid.

Writing of the insect in 1806 (Adams Merhcal and Agricul-
tural Register, vol. 1, p. 53), Reverend Rowland Green, after a
careful study of the bot-flies, says: ‘‘The insect in miniature
must have time to expand, before it can burst from its confine-
ment ; and this it may do, if the atmosphere is of proper

~warmth, in about 20 days after the egg is cast ; but they do
not generally burst the eggs so soon, either from cold weather

(which retards their coming out, and perhaps their growth),
toughness of the shell, or for want of pressure. When the
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insect is formed, and ready to break from its prison, it seems to

wait for some pressure, on which the shell is broken at the

Jargest end ; and the insect, though very small, appears to be
active. When this minute creature bursts the shell by its.own
accord, it commonly remains for some time only a part ont of the
shell, waiting perhaps, for the horse to take him in. They are
now ready to enter the horse’s stomach, which they do by the
horse biiing himself or others; or they may fall on the grass,
and be taken in while the horse is feeding. = It is probable that
those of the smaller kind, under the throat, may travel to
and enter the month, and from thence to be carried into the
stomach.”” In a couple of foot notes, Dr. Green says further:
s September 12, 1802, placed a number of eggs (jnst cast) in a
moderate temperature of heat ; on the 80th four hatched, and on
October 2, two more came out by pressure ; others hatched not
so soon.”  Janunary, 1802, alter severe frosty weather, eggs
were taken from a horse and placed in a warm room; some
hatched in 5 days, others in 12. Eggs cast in September may
not hatch until the spring following.”’ b

My chief present interest in Dr. Green’s article is connected
with a statement he makes concerning thesmaller bot fly, which,
he says, always places its eggs under the throat of the horse. His
words are: ““There are two kinds, one larger than the other.
The difference in their appearanee is, the smaller kind hive
generally more down, and of a darker color, than the larger ;
also, the smaller have transparent wings, but the wings of the
larger have darkish shades. The principal difference ‘in their
economy is, that the larger kind generally cast their eggs on
those parts of the horse where he can bite, especially on the an-

- terior legs, but never under the throat; whereas, the smaller

never cast their eggs on any part of the horse except under
his throat. These last prove very troublesome to the horse in
the summer season, as any farmer can testify.”

The small species here mentioned by Dr. Green (or one very
much like it) is not uncommon in Kentucky, and his account
of it is, as far as it goes, accurate. Its singnlar habits have
doubtless prevented its general recognition. Dr. Green’s state-
m-nts show that it has long been present and injurions, and is
widely distribnted, for his account has reference to its occur-
rence in New England.
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My attention was first called to the second fly by Mr. L. Eric-
son, of Henry county, and, at my request, he kindly collected
and sent to the Station during the past year examples of both
the adult and its eggs. Mr. Ericson’s account of its habits
agrees in general with that of the red-tailed- bot-fly (Gastro-
philus hemorrhoidalis) given by Bracy Clark, and quoted by

Verrill. Mr. Clark’s account is as follows: “At the sight of

this fly the horse appears much agitated, and moves his head
backwards and forwards in the air to baulk its touch and pre-
vent its darting on the lips ; but the fly, Waitjng for a favorable

opportunity, continues to repeat the operation from time fto

time, till at length, finding this mode of defense insufficient,

the enraged animal endeavors to avoid it by galloping away to

a distant part of the field. If it still continues to follow and
tease him, his last resource is in the water, where the (Estrus is
never observed to follow him. At other times, this (Bstrus gets
between the fore legs of the horse whilst he is grazing, and thus
makes its attack on the lower lip. The titillation occasions the
horse to stamp violently with his fore foot against the ground,
and often strike with his foot, as if aiming a blow at the fly.”

Mr. Ericson wrote me, under date Nov. 5, 1894 : ¢ The *chin-
fly’ [G. nasalis] never remains on the wing long at a time ; it
never flies about the horses, but approaches swiftly, in a bee-
line, makes a thrust under the chin, and is off again too quickly
for the eye to follow. It requires patient watching and some
practice and quickness to catch one. It took me an hour to
catch two one day last August. [ could have caught a dozen
gad.flies [Gastrophilus equi] in the same time. If the horse be
walking, the fly alights on a weed several fards ahead, allows

him to pass, and then darts between his fore legs and up to the -

chin. While the gad-fly very seldom deposits eggs under the
chin, this one never puts them on. any other part, as far as I

know.”’

The fly sent me by Mr. Ericson is Gastrophilus nasalis,
Linn. 1t is much like G. hemorrhoidalis in some of its habits,
notably in the part selected for placing the eggs. Dr. Zuarn, in
his work on animal parasites (Die tierischen Parasiten), says
the eggs are placed on the lips, or at edge of, sometimes within
the nostrils. The eggs collected by Mr. Ericson were placed on
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the chin he says, ““close to the skin, and cannot be seen without
parting the hairs.”” The fly observed by Dr. Green in Massa-
chusetts, is considered by Osten Sacken to have been G.
nasalis, and Dr. Green states that its eggs are always placed.
under the throat.™

Descriptive

Gastrophilus nasalis, Linné. The flies sent me by Mr. Eric-
son are in aleohol, and are females. They are smaller and less.
stont than the common bot-fly, measuring .44 inch in length, or,
including the tubular terminal part .60 inch. The female of

Fig. 4. Showing tarsi of the two bot-flies. @, front tarsus of G'. nasalis ; b, hind tarsus
of G. nasalis; c, front tarsus of G'. equi.

the common bot-fly measures .76 inch in extreme length. The
smaller species is black in general color, the head and antenne®
brown. The thorax is black, but is clothed with dense, rust-

#After writing this I secured for the Station copies of Mr. Bracy Clark’s papers
(1796, 1826 and 1841), and find that he did not know where G. nasalis fastened its-
eggs, but thought it probable they were placed upon the chest. In this, it appears,.
he was mistaken,
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brown pubescence. Abdomen black, with rather long whitish
hairs at base and over much of the ventral side ; the hairs be-
coming shorter and less evident towards the tip above. Tip of
abdomen with an exserted, arrow-shaped, brown ovipositor.
Wings transparent, unspotted, with brown ‘veins; about .34
inch long; a well developed white scale beneath the base.
Halteres with -yellowish knob. Femora black ; tibise black,
‘but appearing brown from a coating of rust-colored pubescence ;
tarsi all brown. A striking difference between this fly and the
more common brown species is to be seen in the front legs. < In
this species the tarsi are short, only about half the length of
the tibize, and the four distal segments are rather wider than
long ; the claws and pads, also, are very small. In the com-
mon fly the front tarsus is about as long as the tibia ; its distal
segments are longer than wide, and the claws and pads are

large.

\

Fig. 5. Showing eggs of the two bot-flies. «a, egg of G. ;rrz.;rrlis,- b, eggs of G, equi.

The egg of the small fly is.05 inch long, white, cylindrical
tdpering towards both extremities, and is shortly and obliquely
truncate at the free extremity, the cap being small. It is af-
fached to the hairs by most of its length. The egg of the
common species measures about the same in length, but only
about half its length is attached ; it expands towards its free
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extremity, and the cap is larger and more obliquely placed. Mr.
Ericson thinks that this fly (the ‘‘chin-fly”’ as he calls it), oc-
casions a swelling and soreness of the throat of animals attacked,
but it is scarcely probable that the fly does this while placing
her eggs, for these are attached to the hairs. It is not so un-
likely that the larvee when hatched bore their way through to
the mouth and pharynx, and thus cause theinflammation which
he observes, but I am disposed to think it is due to the young
larvee attaching themselves to the walls of the pharynx and
esophagus.

The Species of Bot-flies Attacking the Horse in America.

The following synopsis and descriptions will enable the stu-
dent to recognize our species :

1 (6) Discoidal cell clesed by a cross vein.

2 (3) Wings marked with brown __.______________-¢ G. equi.
3 (2) Wings not marked with brown.

4 (5) Anterior basal cell nearly or quite equal to the discoidal

cell in length _____ SRR R e e e AR e e T G. nasalis.
b (4) Anterior basal cell markedly shorter than the discoidal
call: it At s eaen o e oG hemorrholdalis.
6 (1) Discoidal cell not closed ... .- .__.-_... G. pecorwm.

1. Common Bot-fly (Gastrophilus equi, Leach.) Winged fly
brown, clothed with short whitish or yellowish hairs ; head and
thorax above, with brownish black hairs. Eyes brown. Wings
with a dark band at the beginning of the outer third, and two
small dots at the tip. Legs pale brown-throughout. Length,
.56 inch, not including the part of the abdomen which is bent
forward. Larvae one inch long, with eight double rows of
spines above and nine below. FEggs white, attached by one-
half of length to the hairs of the inside of the knee and on
shoulders. Europe and America, everywhere common.

2. Gastrophilus nasalis, Linn. Winged fly black. Head

 and antennze pale brown. Thorax clothed with rust-brown

hairs, Wings unspotted, with conspic'uous white scale be-
neath. Abdomen black, with rather long whitish hairs at base
and beneath. Length of female, not including tubular part of
abdomen, rather less than .60 inch. Zurn describes -the larva

3
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as yellow or yellowish brown, with 8 single rows above and 9
below, of brown, pointed spines. It lives in the cesophagus and
stomach of the horse, ass, mule and goat. : Eggs white, at-
tached to hairs of lip and throat by the greater part of omne
side. The species occurs in Europe, and has. been observed in
New England, New York, Ohio, Kentucky, Kansas, Utah, and
probably elsewhere in this country. e

Larvee taken by Dr. S. E. Bennett, of the State College, from
the stomach of an old horse March 18, agree very well with
Zurn’s description. They were collected about the entrance to
the intestine, and another cluster of the larger grub occurred
in the stomaeh of the same horse. These small grubs are of a
pale yellow color, measure 12.50 mm. in length by 6.50 mm. in
diameter, and are provided with spines in single rows. All
those examined have a row on segments 99 inclusive, above,
and on segments 3—10 inclusive, below. :

3 The Red-tailed Bot-fly (Gastrophilus haemorrhoidalis,
Linn.). Fly black ; abdomen at base whitish grey, black at mid-
dle, reddish yellow at tip. Head light yellew below, orange on
the front. Antennze rust-yellow. Wings transparent. Length a
t1ifle less than .50 inch. Larve, when grown, measure 256 fo
64 inch in length, being thus smaller than those of our common
species. With seven double rows of spines above and 10 below.
Tt lives in the stomach and intestine of the horse, in the later
stages of growth, in the rectum. The eggs are said to be black
and provided with a long pedicel, and are attached to the hairs
of the lip and about the nostrils. Europe and America.

Gastrophilus pecorum, Fabr Adualt fly blackish brown, with
small smoky wings. Head and antennse brownish red. Hirst
abdominal segment brownish red with rust-yellow hair, the rest
black. About one-half inch long. The larve, according to
Zurn, are blood-red and .56 inch long when grown. They live
in the digestive tubes of horses and cattle. The egg is black and
short-stalked. Osten Sacken cites Walker as authority for the
oscurrence of this species in Jamaica.
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A LIST OF NIGHT-FLYING MOTHS FROM KEN-
TUCKY.

-

BY H. GARMAN.

The species of this list were collected mainly at night by the
use of syrups brushed on the trunks of trees, a method known
everywhere to entomologists as ‘‘sugaring.’”” KExcept where
otherwise stated, they were taken at Lexington, and chiefly in
my own door-yard. The list is printed as a contribution to an
exact knowledge of the distribution of our species, and while
indicating something of the prevailing character of our fauna,
must not be accepted as showing the predominating species for
all parts of Kentucky. No doubt night collecting in the west-
ern part of the State would show some species abundant which
are rare here. Farther up among the mounntains also one may
expect to find species which do not occur here at all. The
list contains some of our most injurious species, and hence
is not without economic interest. The corn-worm, the bud-
worm of tobacco, the army-worm, the fall army-worm, the
stalk-borer, the cut-worms, the smeared dagger, the zebra cater-
pillar, and the cabbage plusia, all belong here, and are entered
below. In indicating the abundance of the species, I have used
the following words with the relative significance explained by
the order in which they are here named: Very rare, rare, fre-
quent, common, very common. Lists of species from other
parts of Kentucky will be published later.

7

: Thyatiride.
Pseudothyatira cymatophorides, Guen., var. expultriz, Grote.
1 example, August 11.
Noctuidee.

Acronycta occidentalis, G. & R. Very rare. July 7, Au-
gust b.

A. lobelice, Guen. Frequent. July 7—July 3L
A. hasta, Guen. Very rare. 1 example, July 31.
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A. vinnula, Grote. Rare. July 18, August 2. 1
A. spinigera, Guen. Frequent. June 7, July 28—August 31. B <
A. americana, Barr. Very common. April:6, May 30, July '
9, August 8.
luteicoma, G. & R. Frequent. June 4—August 9.
afflicta, Grote. Rare. July 20—August 7.
noclivaga, Grote. Very rare. 1 example.
connecta, Grote. Rare. July 18—July 31.
ovata, Grote. Very rare. July 28. :
hamamelis, Guen. (A. clarescens.) Very rare. July 28.
retardata, Walk. (A. dissecte.) Rare. July 9—28.
lithospila, Grote. Rare. July 31, August b.
A. oblinita, Sm. and Abb. Very common. July 2—Septem-
ber 2.
Microcwlia diptheroides, Guen., var. oblilerata, Grote.
Rare. July 16, August 2. :
Bryophila teratophora, H. Sch. 1 example, July 25, 1892.
Agrotis badinodis, Grote. 1-example, September 30.
A. ypsilon, Rott. Common. June 256—September 23.
Peridroma saucia, Habn. Common. Jane 29—Septem-
ber 25. »
P. incivis, Guen. Common. July 9—September 9. :
Noctua c-nigrum, Linn. Frequent. July 9—September 2. W
Feltia subgothica, Haw. Frequent. July 10—September 25.
F. jaculifera, Guen. Freqnent. August 31— September 11.
F gladiaria, Morr. Common. September.
7. annexa, Tr. Common. July 11—September 1.
Muamestra trifolii, Rott. 1 example, Aungust 18.
M. picta, Harr. Frequent. May 23——August 217.
M. adjuncta, Baird. Rare. August 7—22.
M. legitima, Grote. Rare July 30—Angust 7.
M. renigera, Steph. Frequent. June 9—929. August 8—
September 17.
Hadena passer, Guen. 1 example.
H. modica, Guen. Rare. Angust 11—19.
I miselioides, Guen. Frequent. July 19—August 5.
Oligia festivoides. Guen. 1 example, July 21.
0. grata. Hbo. (Caradrina grata) Frequent. July 12—
September 2.
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Perigea zanthioides, Guen.” Common. July 2—August 9,
September 2.
P. luxza, Grote. Very rare. May 13, July 18, August 8.
P. fabrefacta, Morr. Very rare. August 2, September 2.
Dipterygia scabriuscula, Linn. Rather rare. July 11—Au-
gust 12.
Actinotia ramosula, Guen. Rare. July 15, September 2,
September 6.
Laphygma frugiperda, Sm. and Abb.
var. frugiperdae, Sm. and Abb. Common. July 18—Sep-
tember 2.
var. obscura, Riley. Common. August 2—September 9.
Prodenia lineatella, Harvey. Common. June 29, August
31L.
\

P. flavimedia, Harvey. Common. July 9—September 9.

P. commeline, Sm. and Abb. Rare. January 7 (breeding
cage), August 6—September 2.

Buplexia lucipara, Linn. Rare. July 13—August 8.

Nephelodes minians, Guen. Rare. August 13, September
1-5.

Hydrecia nitela, Guen. Frequent. September 6—10.

Buthisanotia timais, Cram. Bowling Green. The larva
feeds on the spider-lily (Hymenocallis occidentalis).

Leucania albilinea, Huobn. Rare. August 8—September 2.

L. phragmatidicola, Guen. Common. July 9—September
1675

L. unipuncta; Haw. Very common. - May 23, June 25 —Sep-
tember 1. -

L. pseudargyria, Guen. Frequent. June 7, July 18—Sep-
tember 17. '

Nolophana malana, Fitch. Rare. July 11—August 3.

Caradrina mirandae, Grote. Rare. July 7—28.

Crambodes talidiformis, Guen. Rare. July 18--26.

Pyrophila pyramidoides, Guen. Rather rare. July 7—July
15.

Orthodes infirma, Guen. Frequent. May 13, July 16—
August 2, September 2. :
Teniocampa alia, Guen. Very rare. 1 example, April 2.
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Ohoephora Jungorum, G. & R. 1 example, Bowling Green,
October 17. i

Pyrrhia wmbra, Hubn. Frequent. July 21-—August 7.

Orthosia helva, Grote. Frequent. Septemﬁer 1-:—17.

soliopter yz libatriz, Linn, Common. March 28, July 16—26.
September 12. This species has the singular‘habit of entering
small caves for hibernation, where it may be found during the
winter clinging to the walls overhead. :

Scopelosoma sidus, Guen, (S. vinulenta, Grote.) December
16. 1 example. ;

Ingura abrostoloides, Guen. Frequent. - July 21— Angust 6.

Ogdoconla cinereola, Guen. Common. July 12—September 2.

Plusia aerea, Hobn. 1 example, July 4. .

P. precationis, Guen. Frequent. July 2—28.

P. brassice, Riley. Very common. July 11, September 7—
October 15,

P. simplex, Guen. 1 example, Glasgow Je., July 29.

Plusiodonta compressipalpis, Guen. Rare. August 2—Sep-
tember 2. ;

Hypsoropha hormos, Hubn. Rare. July 9-—August 5.

Heliothis rhezia, Sm. and Abb. Not common as an adult.
August 24, August 25. ¢

H. armiger, Hubn. Very common. February 18 (breeding
cage), June 24, July 18—September 6. :

Schinia rivulosa, Guen. Rare. August 19—29, November 22.

Acontia aprica, Hubn. Var. aprica, Hubn. Rare. July 15,
August 29. Var. biplaga, Guen. Very common. June 6,
July 15—August 29. \

A. erastrioides, Guen. Rare. May 23.

A. candefacta, Hubn, Rare. September 6.

Chamyris cerintha,Tr. Common. May23—July 29.

Spragueia leo, Guen. Common. July 18—24, September 6.

Hrastria musta, G. & R. 3 examples. July 16—18.

. muscosula, Guen. Common. May 23, July 18—28.

E. apicosa, Harv. Frequent. May 13, June 29, July 11—30. @&

B. carneola, Guen. Common. May 13, July 11—August 31,

Qalgula subpartita, Guen. Common. July 15—August 8.

Drasteria erechlea, Cram. Very common. June 29, July 13—
September 1.
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Fuclidia cuspidea, Hubn. Common. Jaly 7—26.
Catocala nubilis, Habn., 2 examples, July 31, August 9.
Catocala amica, Hubn.
var. amica, Hubn. Frequent. July 9—Angust 2..
var. nerissa, Hy. Edw. Rare. July 9.
minuta, Bdw. 1 example, July 9. G
grynea, Cram. Occasional. July 4, 9.
wlironia, Hubn. Bowling Green. o
ilia, Cram. Frequent. Jume 28—July 12. C i
cara, Guen. Frequent. July 19—August 31. g
amatriz, Hubn. Occasional. August 7, September 20. 5
epione, Dr. 1 example, July 11.
paleogama, Guen. Common. July 7—August 7.
neogama, Sm. and Abb. Frequent. July 11—August 12.
. piatriz, Grbte. Common. July 16—August 5.
C. retecta, Grote. }
var. flebilis, Grote. Rare. August 7.

0. vidua, Sm. and Abb. (C. desperata.) 9 examples, July
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C. lachrymosa, Guen. 1 example, July 18.
C. augusi, Grote,
var. lucetta, Hy. Edw. 1 example, July 31.
C. obscura, Strecker.
var. residua, Grote. Frequent. July 9—31.
Strenoloma lunilinea, Grote. Rare. July 19, July 31.
Celiptera frustulum, Guen. Frequent. May 18—Septem-

a2
¥

Phurys lima: Guen. 1 example, July 18.
Parallélia bistriaris, Hubn. Rare. July 25—August 4.
Remigia latipes, Guen. Rare. July 9, July 15.

Trama arrosa, Harv. 1 example, May 21.
Butorewma tenwis, Grote. 1 example, May 23.
Homoptera edusa, Dr. 7
var. edusa, Dr. Common. J aly 9—September 1.

var. saundersit, Beth. Common. June 29—September 2.

var. lunala, Dr. Common. June 29—August 14. E

 H. galbanata, Morr. Rare. July 12. F&
H. benesignata, Harv. 1 example, July 20. 1

Ypsia undularis, Dr. Not rare some seasons. July 4-13.
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Homopyralis discalis, Grote. Common. * June 25, Septem-

ber 11.

Phalenostola larentioides, Grote. Rare. August 11.

Pseudaglossa lubricalis, Geyer. Common. June 25—~S@7p-
tember 1. 3

P. denticulalis, Harv. Frequent. July 7—28.

Bpizeuxis emula, Hubn. Frequent. June 25—July 21, Sep-
tember 2. _

Pityolita pedipalalis, Guen. Common. May 21—July 30.

Philometra eumelusalis, Walk. Very rare. 1 example,
July 28. &

Palthis asopialis, Guen. 1 example, May 26.

Heterogramma rurigena, Grote. (Phalenophana rurigend,
Gr.) Frequent. July 11—August 22. ;

Renia discoloralis, Guen. Rare. July 13, 28, August 9.

R. plenilinealis, Grote. Common. July 15—August 31.

Bleptina caradrinalis, Guen. 8 examples. July 28, 30, 31.,

Bemolocha achatinalis, Zell. 1 example, High Bridge,
August 13.
Hypena scabra, Fabr.
var. scabra, Fabr. Common. June 14—September 2.
var. subrufalis, Grote. Common. J'uly 11—August 9.
. Bulintneria bifidalis, Grote. 1 example, July 2.

-
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THE FOOD OF THE COMMON MOLE.

BY H. GARMAN.

The mole is one’ of a very few native mammals that seem
capable of holding their own with man. It is exceedingly com-
mon in Blue Grass Kentucky,-where its work can be seen in
almost any field during the summer months. Sometimes it be-
comes very troublesome in gardens and lawns by loosening the
s0il about newly-set plants, or by marring the appearance of the
sward. The complaint has somefimes reached me that it is
capable of a more serious mischief even than this—namely,

that of eating seed corn after it has been planted. I have been

told that moles sometimes follow along the recently planted
rows, and that subsequent examination shows every orain of
corn to be missing. This is a grave charge ; and while the mole

. ig very well known as a member of an insect-eating group of

mammals, its food habits do not seem to have been given very
careful attention, and hence, it is not always easy to reply to
the positive and explicit statements sometimes made as to its
depredations in corn fields. Such statements have been so often
repeated to me that 1 have myself felt latterly some doubt as to
its exclusively insectivorous habits. With a view to 1ookihg
into the matter, and getting data for a reply to those who ask
for a remedy for such depredations, I have had the stomachs of
fourteen individdals saved for careful stady. Most of the moles
were captured by men engaged on the Experiment Farm.

After examining the contents of these stomachs I am torced
to say that while the bulk of the food consists of earth worms
and insects, yet there is a trace of vegetable matter mixed with
the other that might be considered as giving some slight grounds
for the statements referred to. This matter is, however, 8o
small a proportion of the whole, and bears the appearance SO
frequently of being dead parts of grasses and other plants, that
I am disposed to believe it was in all cases taken by accident
while animal food was being devoured, or possibly some of it
was received into the stomachs of the moles after being eaten by
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insects or worms. In short, I am disposed to acquit the mole of
the charge of intentionally eating vegetation. -

I do not offer this as a final conclusion, however. More ma-
terial should be studied. And when this has been done it may
prove that at times vegetable food is resorted to by the mole.
Farmers or others who find moles which appear to be engaged
in robbing their corn fields will confer a favor by sending the
dead bodies in ice to the Experiment Station: for examination.
‘Or, the stomachs can be removed carefully and dropped into a
bottle of alcohol, for transmission.

Every one of the fourtesn moles had eaten animal food.
Fleven of the fourteen had eaten earthworms. Three had eaten
earthworms alone. FEight had eaten earthworms and insects.
Three had eaten insects alone. In the stomachs of seven, traces
of vegetable tissue were found. :

Rarthworms.—Like the European mole, our species is very
fond of earthworms. The stomachs examined were sometimes
crowded with these creatures, often in such condition that the
generic characters of the worms were clearly apparent. Most
of the remiins of worms could not be identified as to species,
but among them the unmistakable banded fragments of Allolo-
bophora fatida were noted in several stomachs. In most of the
stomachs there was present a brown granular matter, unrecog-
nizable as to its nature at first, but later proving to consist of
the finely comminuted and partly digested bodies of worms,
together with the earthy contents of their digestive tubes.
Under the microscope it is usually found to contain bits of un-
striped muscular tissue, and the very cha\racteristic ambulatory
spines of the worms. '

Since these earthworms feed very largely on dead vegetable
matter, and, as suggested by Darwin, serve a useful purpose in
perforating the soil, and thus facilitating dfainage, it is ques-
tionable if the mole can be credited with doing a great amonnt
of good in destroying them. At the same time, it may be held
that their destraction results in but little harm, for they are
themselves accused of devonring tender growths of plants af

times.
Insects.—I think there can be little doubt as to the benefit

done to gardeners and farmers by the moles in destroying in-
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sects. Next to earthworms these constitute their favorite food,

and I should say, taking the food of these fourteen stomachs
as a basis, earthworms constituted two-thirds of it, and insects
the remaining third. The sharp teeth of the mole are so effi-
cient in grinding up the bodies of insects that the species eaten
are not often recognizable. Very often only the hard and in-
digestible fragments of mandibles, legs or wings remained in
ovidence. Seven of the moles had eaten beetles, the majority

apparently belonging to the family Scarabseidae, and probably

to the genera Lachnosterna, Aphodius, aud their allies. Three
had eaten small ants. One had eaten a large namber ot small
white-grubs. Two had eaten larvee of predaceous beetles. One
had' devoured a cricket, and in another a larva, probably a cut-

worm, was recognized. The greater part of the insect food con -

sisted of beetles which in their grab state are known as white-
grubs and feed on the roots of plants or else on dead vege-
table matter. From its evident fondness for these white-grubs
in all their stages, it is plain that the mole does a great amount
of good in lawns and gardens by devouring them. There is no
more serious enemy of a lawn than these grubs. Where al-
lowed to increase for a number of years they will sometimes
so completely destroy the roots of blue grass as to permit the
turf to be rolled up like a carpet. When they become as
abundant as this no doubt a couple~of moles introduced would
prove a most satisfactory remedy. The latter are extremely
voracious, devouring large quantities of food, and suffering
greatly when deprived of it. Itis said of the European mole
that it dies when deprived of food for from ten to twelve hours.
Our own species is equally active and highly organized.
Vegetable matter.—The matter of this sort found in the stom-
achs in most cases looks like dead vegetable tissue. In some
stomachs fragments of fibrous roots were found, which may also
have been dead when eaten. While the number of individuals
that contained material of this sort was half of those examined,
vet there was in no case evidence of a mole having made a meal
of such food, whereas, in the case of the worms and insects it
was plain that they had been devoured in as large quantities as
possible. Living as the mole does among the roots of plants_;
there is no reason why it should not devour vegetable food in
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large quantities if it felt so disposed. Insects and worms are

generally much more difficult to obtain, yet the great proportion
of the food (fully 99 per cent.) consisted of animal matter. I
think we can draw only one conclusion from this fact, which is
that the American mole, like ite European cousin, is an ** insec-
tivorous’’ animal. Its peculiar habit of burrowing among the

Toots of grasses and other plants where it must often seize

quickly prey liable to escape, will account satisfactorily for
the presence of small fragments of veoetable tissue in its
stomach.

The following notes on the stomachs examined are presented
as making this record mors nearly complete. The contents of
the stomachs, preserved in vials of alcohol, are numbered to
correspond with these notes and are on file in the Division of
Entomology and Botany of the Station. :

No. 1. Captured in grass plot on Experiment Farm May 23,
1892. Contents of stomach consist entirely of small white-
grubs. Stomach well filled. Probably 20 or more grubs rep-
resented, but in such state of preservation as to preclude
determination. A small white thread-worm parasite present.

No. 2. Captured at Lexington, October 16, 1894. Stomach
well filled with finely comminuted fragments of insects, mainly
unrecognizable. One wing of cricket. Twé_ thread-worm para-
sites.

No. 3. Captured in Experiment Farm garden, May 10, 1894.
Contents consist largely of a brown granular matter, in which
can be made out under the microscope setz of earthworms, and
occasional fragments of a beetle, probably one of the Scara-
beeide. This matter probably largely derived from earthworms.

Two bits of vegetable tissue found, one about 5 mm. (.20 inch),

the other about 3 mm. (.12 inch) long. .

No. 4. Lexington, March 13, 1894. Contents consist of a
Jarge quantity of brown granular matter, together with frag-
ments of earthworms of considerable size, and the hind wings of
a beetle, probably a Lachnosterna. One parasitic thread-worm.

No. 5. Lexington, June 2, 1892. Contains large fragments of
earthworms and a good deal of the brown granular matter
which under the microscope is seen to consist, as far as recog-
nizable, of fragments of muscle. One small carabid beetle
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larva. Some vegetable fragments, long and fibrous like the
midribs of grass blades.

No. 6. Captured at Lexington, June 6, 1892. Stomach con-
tains brown granular material. Many fragments of insects,
representing an's, Lepidopterous larvee and beetles. Frag-
ments of earthworms. Several small vegetable fragments.

No. 7. Captured’ at Lexington, August 20, 1894. Contains
granular matter evidently muscular, and other fragments of
worms and insects. Sete of earthworm. Wing of beetle.
Fragment of a fibrous root.

No. 8. Captured in onion bed on Experiment Farm, June 11,
1894. Contains fragments of earthworms. A carabid larva.
Wing of beetle. Several fragments of fibrous vegetable tissue.
Consists largely of brown granular matter containing legs of
beetles and bits of earthworms.

No. 9. Captured in melon patch Lexington, July 28, 1894.
Stomach crowded with small earthworms. A couple of small
fragments of fibrous roots.

No. 10. Captured in onion bed, Experiment Farm, June 9,
1894. (Contains brown granular matter. Several fragments of
ants. Several small papery cocoons, probably of some Hymen-
opterous insect. Wing of beetle. Some vegetable fragments,
old. :

No. 11. Captured in onion bed, Experiment Farm, June 11,
1894. Stomach filled with earthworms. One insect fragment.

No. 12. Captured in onion bed, Experiment Farm, May 26,
1894. Contents consist of earthworms largely. Wing and
other fragments ‘of beetles. Much brown granular matter,
probably from alimentary canals of earthworums.

No. 13. Captured at Lexington, July 6, 1894, in garden.
Stomach filled with banded earthworms (Alloloboplora
Jetida). :

No. 14. Captured in onion bed, Experiment Farm, Jnne 11,
1894. Con'enrs consist of earthworms, among which Allolobo-
Phora fetida is recognizable. Nothing else.

"
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DIVISION OF HORTICULTURE.

M. A. ScoveLy, Director :

Drar Sik: I submit herewith a report of the Horticultural
Department of the Station for the past year..

In the Spring of 1894 three and one-half acres of land were
set apart for the use of this Department’' at the experiment
farm, and the work of growing vegetables was largely trans-
ferred to that point, in the hope that the depredations by which
the work on the College grounds had previously been interfered
with, might be obviated. It is believed that this result has, to
a large extent, been attained. %

The work of the past year has consisted of the following
general subjects: With vegetables: variety testing; methods
of training and culture; field tests of fungicides ; experiments
with fertilizers in conjunction with the farm department, and

several minor subjects: with fruit; continued tests of varieties

of strawberries, raspberries, and other small fruits; the begin-
ning of a comparative test of various methods of training and
pruning grapes with six standard varieties, and the extension
of the variety test of grapes.

Tt is designed in the case of the small fruits, as well as with
vegetables, to establish a new plantation upon the farm, where
the plants and their product can be kept under better control.

The most important addition to the eqdipment of the depart-
ment since its organization is the new propagating and forcing
houses, which were erected during the fall of 1894.

The houses consist of three glass structures, each for a dis-
tinct purpose. One (20 feet x 50 feet) is designed for plants
like lettuce, radishes, &ec., requiring a comparatively low tem-
perature ; a second, of the same dimensions, for such plants
as tomatoes, cucumbers, &c., which thrive best in a higher tem-
perature ; and a third, connecting the two first named (10 feet x
98 feet), is especially for propagating. It is proposed to use
these houses for forcing vegetables in winter, growing plants for
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out-door setting during the Spring months, and for experiments-,
in propagating, crossing, &c., at all seasons of the year.
In the work of the coming year it is proposed to give some-.

what less attention to the variety tests of vegetables, but still
doing enough in this direction to keep informed upon the actual
progress that is being made along this line.

I desire to increase the amount of area and time given to
small fruits, especially as this seems to be a line of work that is
attracting increasing attention in the State, jﬁdging by the in-
quiries that come to the Station. I wish also to give more
attention to cultural methods, field tests of insecticides and
fungicides, and believe that more satisfactory results will be
achieved by giving special attention to a comparatively few of
the most promising lines of work, rather than by doing a little
of everything in the field of horticulture.

l{espectfully yours,
C. W. MATHEWS.

DIVISION OF METEOROLOGY.

M. A. ScovELL, Director :
DeAr Sir: In compliance with your request, I submit here-
with a brief meteorological summary for the year 1894.
Very respectfully,
V. E. Muncy, Observer.
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ANNUAL METEOROLOGICAL SUMMARY FOR 1894.—Continued.

BAROMETRIC PRESSURE.

(Corrected for temperature and instrumental error only.)

Elevation of barometer cistern above mean sea level, 989 feet.

(A1l barometer readings have been reduced to above elevation.)

Bk 5 SR

S e =% Z - g

= z S R 2

= % . o ‘ ]

MoNTES. = . Z % H

: : Be Hiu z

s B8

g . 4§
Inches. | Inches. Inches. Inches.
Janugny s RETRITEEL 29.06 29 .46 25 28.69 3 SU
Habruapy tecs e 29 03 29 .59 24 28.33 12 1.26
March . . 29.03 29.45 27 28 .68 15 I
April e et 28 98 29,32 6 28 66 10 .66
May R sl T 28 92 29.381 11 28.60 18 Tal
JUuneis L SN R R eI O 00 29 24 11 28 75 2 .50
AR s i 29.01 29 17 27 28.76 23 .41
Angust ST 28.99 29.14 5 28,78 2 .36
September. . . . . 29 03 29.35 | 25 28.85 28 .50
QOctober . . 28,96 29 .26 | 15 28.69 26 .57
November . . . . 29 08 29.51 | 28 28.76 2 .75
December .o o' o'y - 29,08 29,38 | 17 28.50 10 .88
(. | . pomls .

DU 348 1 Highest. | - *Date. Lowest. | Date. 8.14
Mean 29.01 29.59 | Heb. 24 28.33 | Feb.12 .68
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ANNUAL METEOROLOGICAL SUMMARY FOR 1894—Continued.

PRECIPITATION.

(Amount in inches and hundredths.)

Elevation to Top of Gauge Above Ground,‘2 Feet.

2 i -
2. | GREATEST AM'T E-;: Ho o &
e IN ANY & B R Ry
8 |24 CoNSECUTIVE ::5 S 2 =
MoxNTHS. Ofral Hours. &5 S e
= | T ey 5” o = jo=]
et Gt heis] e B
. o 4 4 a = ] g
Am’t. | Date. Lk —§_ e, B
TInches.| Inches. o
4 -
January. . . 3.568 1.20 5 1 19 | frem 25 to 28 inec.
/ from 9, 19, 22, 2T
February . . . 3.85 o fite 23 0 Lo 10, 20, 23’, 28
March . . . . 2.18| .98 23 0| 22 | from9tol4
9
EATpYTI It e, | 4.19 1.59 10 1 156 from 13 to 17
! 19 ’
B S e R A 3.81 1.02 20 1 ‘11 | from 27 to 81 ,
J 4.44 2 00 g? 1 \‘18 from 7 to 12
S8, 0 > ; : from 28
‘ to 13
gulyesiit R .87 .47 ig 0 2l
to 9
Augﬂst RO =0 367 1-19 19 1 22 from 28
3 o : to 9
September. . 4.0 | 2.83 12 11 24 | fom 20 to 28
October . . . . 1,40 74 30 of | gy trom a tofdiand 14
9 ]
November. . . . 1.38 55 3 0 23 ;1:10;;1(1)‘ 2188 te 22 and
December . 3.45 .80 1 0 18 from 17 to 23 -
Sums it 36.32 a a 233
Meane v sn a @ a

Normal rainfall for April, 8.88.
Normal rainfall for May, 3.88.

Normal rainfall for June, 4.37.
Normal rainfall for July, 4.75.
Normal rainfall for August, 3. 76

Normal rainfall for September, 2.17.
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LI
ANNUAL 'METEOROLOGICAL SUMMARY FOR 1894—Continued.
SUNSHINE AND CLOUDINESS.
& ; X Mean CroupiNEss.
| ‘ No. or Davys. (0 to 10.)
gl Q o o =
MoNTHS. g 1 2 = & = g
et < 2 = £
| <) . - =
. E § . . R
A | = i . 5 .
LQ: -
Jannapy e taiee i 7 16 8 6.3 5.0 5.8
February. . . 6 10 12 7.4 5.6 6.6
March.. . b 10 8 13 5.9 4.3 5.8
Aprilf i st e Nk 9 8 18 5.9 5.9 6.0 °
My e ors Suigens e 8 14 9 6.1 5.9 5.9
June. . . y 5 10 il 9 4.5 5.6 5.3
Julyias ittty e ses : 9 14 8 5.6 6.1 5.6
Ansnstrailses s ce i 11 12 8 3.8 4.6 4.8
Septemibersi it s Sl 8 13 9 5.7 3.8 5.3 °
Ootobeny s b syt o 12 8 11 4.6 1.9 4.5
Nbvemben et iy 8 11 11 5.6 8.7 6.9
December , . Rt e 4 6 21 8.2 5.7 {feir f
Sum e s 102 131 132 69.6 57.6 69.1
Peorcentapetiisr s a. a. a. 5.8 4.8 5.8
/
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ANNUAL METEOROLOGICAL SUMMARY FOR 1 894—Continued.

WIND.

Elevation of Anemometer Cups Above Grour}a 122 Feet.

~ o Z 2
e Maximom HowrLy =) o
= Vzerociry During MoNTH. = o
E‘: 1 =] (;
=) ] ®
i = b o - 5
. f=T] =K = o < m
MonNTHS. == 3 g g S ;
g : ¢ : 3
g" 4 5 “% ;
: . . .2 .
ST ANTATY i S 0 S.W. 48 S.E. 20 3 0
TOGIRRIE A G S Taeine 6 e N. W, 60 N. E. SRl 3 0
MiarchegSesivat o it e S, W, 48 S.W. .20 4 0
ATl e AT T S, W. 62 S. W. 10 4 0
Mg ger it o e i, S. W. 48 S.W. 5 1 0
AR SRR R Bty SIISVVE 48 S. W. 26 2 0
July R S ABEWE 3 S. W. 20 0 1
P S R e S.W. 36 S. W. el 0 3
Septamber. s . .0 w ol S.W. 34 S. 223 0 0
(Ol oy o A S b e S. 36 W. 10 0 0
November. . . . . . S. 48 S. 2 1 0
1D T o i e eh i S. 48 S. 10 1 0
TRk i o o PR e e a. =a a. S oa. 19 4
Mean S. W. a. (st [T a. a.
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ANNUAL METEOROLOGICAL SUMMARY FOR 1894.—Continued.

NUMBER OF DAYS.

= 22 oz
= <
g—- ‘
MoNTHS. S
=
Z
|
Januanyfe e es ons 0 2 0
February . . . 0 5 4 0
Marchstgieinss n 3 1 0
AprilSesiee s ans oy 5 1 0
May: s el 7 #1 1
AR R A R 3 0 1
Julyiieiiies Rl 3 0 0
August . . L 8 0 1
September . . . . . 4 0 0
(ctober e e o 0 0 0
November , . . . . 0 ) 0
December . . . 1 5 0
Sum : 34 16 , 3
Mean . . . a. a. a

ST NOHOHOCOCOOOOOO

i~

*Six inches of snow fell May 20th.
5

Forest trees green, strawberries ripe.
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COMMERCIAL FERTILIZERS.

M i

Since the publication of Bulletin No. 46, the following
4 analyses have been made for manufacturers in compliance
e with the fertilizer law, and these fertilizers are now legally
it on sale in the State, in addition to those given in the
bulletin referred to above. Numbers 2309, 23II, 2313,
2315 and 2317 are entered for the year 1894, the rest for

-

1893. | E
o : On January 1, 1894, the following values for the “essen- ‘
iy tial ingredients” were adopted and all “‘estimated values” E

for 1894 will be calculated by them, viz: ‘“Soluble” and “re-
verted” phosphoric acid, 8 cents; “insoluble,” 2% cents;
nitrogen, 20 cents; potash from muriate, 6 cents; from
sulphate, 774 cents; phosphoric acid in “fine bone,” 4%
cents, and in “medium bone,” 4 cents per pound. For

other particulars see Bulletin No. 46.
M. A. SCOVELL,
Director.

MATST™T™ T
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BULLETIN NoO. 49.

I. DESTRUCTIVE LOCUSTS IN KENTUCKY.*

By-H. Garyvan, Entomologist and Botanist.

‘

THE abundance of several species of destructive
locusts on corn and meadow land last summer, renders it
not improbable that these insects will be again common
this seasom, and it has therefore seemed worth while to
prepare a brief account of the species frgm which trouble
may be expected, and to give in connection with it some

of the results obtained from experience with such insects
in the past.

Our locusts are known as grasshoppers here, but are
all members of the same family as the locusts of the
Scriptures, and one, the bird grasshopper, agrees very
closely in size, shape and markings with its eastern rela-
tive, We have thirty species of the family in Kentucky,
but only the five treated below are liable to prove trouble-
some on the farm. The rest live scattered in various
situations, and hence are not so much to be feared.

All have the hind legs greatly enlarged for leaping,
and bear two pairs of wings; but in some of our species
the latter are so small that they are of mo service for
flight. :

The habits of the different species agree, as far as
known, in their main features. The eggs are placed in

" Figures 1 and 2 are from blocks Kindly leaned by Prof. Luggerof the Minneseta
Station, .
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¢

packets in the earth or in wood, generally in tke fall of
the year, and remain here to hatch the next spring.
Young resemble the adults in shape, but at first lack
wings. These soon begin to appear, but remain short
and functionless until the last moult ot the skin, when
the functional wings unfold. Most of our species pro-
duce but one brood during a seasomn. - A few are known
to produce two; probably none have more than this.
The young of some species hatch in the fall and pass the
winter hidden away among dead vegetation, to mature
the following spring. Our largest species, the bird grass-
hopper, matures late in the season and passes the winter
as a winged adult.

REMEDIAL TREATMENT.

A costly experience with the destructive locust (the
Kansas grasshopber) of western states has furnished us
with some methods of fighting such insects that com-
pensate in a measure for the injuries suffered. During a
recent outbreak of this species in Minneseta active work
in the way of destroying the insects was done under the

supervision of State officials. 2
¢

Three methods of combating the insects were there
tried and found useful. (:I) The farmers of the invaded
regions turned out and with various contrivances col-
lected large quantities of the insects. In 1888 about
35,000 bushels of the locusts were collected and destroyed
in a single county in Minnesota. (2) Deep plowing in
fall and spring before the locusts hatched was found to
be effective by burying the egg-masses so that the young
hatching from them did not succeed in reaching the sur-
face. (3) The use of arsenites (London purple and Paris
green) was found to be effective, but was avoided by
mrost farmers for fear of injuring stock.

The locusts were collected in greatest quantities by
the use of long sheet-iron pans with an upright back,
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Figure 1. fhowing a form of hopper-dozer used for cbll(—cting locusts.

and filled with coal oil, or of coal oil and coal tar mixed.
The contrivance is known among western farmers as a
“hopper-dozer.” Writing of the use et this apparatus
in Minnesota, Prof. Otto Lugger, in a valuable bulletin
published in 1889, says:

“A careful vse of this practical contrivance will destroy a very great majority of
such insects. To catch as many locusts as possible with the least expense for labor, four
hopper-dozers were joined together by means of short ropes, thos forming a continuous
pan some forty feet long. "The pulling ropes from the corners of each pan were left
rather long, and fastened to a single tree : the combined weight of these dozers could he
easily drawn by one horse. which moving in front of the center, scared the locusts and
made them jump. To stir them up still more a rope was dragged some few inches in
front of the dozers, and the locusts in jumping all landed in the pan, which had also a
vanvas stretched behind it to deflect too active hoppers, and throw them iu the oil, As
the farmers like a mixture ol coal tar and kerosene oil, better than the latter alone, be-
cause they counld actually see their enemy perish before their eyes, these materials were
furnished them.?

The egg-masses of the locusts are usually placed
Jjust below the surface, so that the young when hatched
have no difficulty in getting out of the eround. With a
view to learning what the effect of turning the egg-
masses under with a plow would be, Prof. Lugger secured
a dozen lots of locusts eggs and “planted” them in flower
pots at different depths. Half of these were kept in dry
soil, the rest in soil that was moistened from time to
time.

In the dry soil eggs placed one inch below the sur-
face yielded 93 per cent. of young locusts, Those placed
four inches in the ground yielded 13 per cent. of young.
Those placed five inches under ground yielded 2 per cent.
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1o young.

In the moistened soil the result was similar, but the
young did not succeed so well in emerging. ‘Thus from
eggs one inch beneath the surface 87 per cent. of young
emerged. KEggs four inches down yielded only 1 per
cent. of young.  While those five and six inches deep
yielded no locusts. -

It was thus evident that plowing the fields in which
the locusts were observed to place their eggs would
result in the destruction of the young. It was found to
be a practicable remedy, and Prof. Lugger reported that
no young locusts appeared in the plowed fields. Plowing,
he says, breaks the egg-masses, but this does not destroy
their vitality. The good accomplished is the result of
burying the eggs so deep that the young are not able to
push their way to the surface.

While eeos with six inches of soil above them yielded

Plowing should be done in the fall if possible, but is
effective when done very early in spring.

These remedies have the sanction of those who have
had extended practical experience with locusts, and are
commended to the attention of farmers in Kentucky,
whose crops may be endangered during the coming two
or three seasons,
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THE, ;BIRD GRASSHOPPER.

(Schustocerca americana).

Numerous complaints from farmers appeared in the
papers issued during the summeér and fall of 1893, con-
cerning the injuries done to corn and meadow by a large
grasshopper. It was especially abundant and injurious
in southwestern Kentucky, where the young sometimes

collected in such large numbers that meadows were de-

scribed as ‘‘brown with grasshoppers.” The insect

which occasioned these complaints is known all over the

South because of its conspicuous size and great power of

flight. In some localities it is known as the “bird grass-
hopper,”’

fore wings approaching straw-yellow. The markings are
mostly blackish (fuliginous), consisting of lines and
spots, those on the front wings being especially notice-
able. A yellow stripe extends along the back from the
front of the head well towards the tips of the folded
front wings. ; 0 .

The young may be recognized by their.general re-

semblance to the adults in shape. They have only rudi-

mentary Qings. In color they vary more than the winged
adults, being sometimes pale green with minute black
spots, and again decidedly brown with conspicuous black
markings, among which a stripe along the middle of the
back and an acutely triangular spot below each eye are

characteristic, the latter mark being present also in the
adult.

a name given it possibly because of its habit of
flying up and alighting in trees. Grown-examples in
some cases measure two inches in length of body, and
including the wings reach a length of 2.56 inches. The
general color is ocher-yellow, the ground color of the
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An interesting fact concerning this grasshopper is
that it is so much like the ‘“locust” of the Bible that
good authorities on the group of insects to which it
belongs, are disposed to regard the two insects as varie-
ties .of one species. They are certainly much alike in
appearance, but after having had an opportunity to com-
pare them, I am satisfied that they are distinct. We
have, however, on the west coast of South America and
in the Argentine Republic a locust which seems to be
identical with that ot Syria and Palestine. Through the
kindness of Samuel Garman, of the Museum of Compar-
ative Zoology at'Harvard University, I have recently had
an opportunity to examine examples of this destructive
species from Chili. It resembles our bird grasshopper in
a general way, both in shape and markings, but has a
larger head, larger, broader wings, and sherter hind legs.

Some of the specimens I received were submitted to:

Mons. A. Giard, of Paris, France, for comparison with
the locusts which recently devastated Algeria. M. Giard
has had unusual opportunities to study the latter, and
after examining my specimensqwrote as follows:

“T have carefully examined the specimens of Chili grasshoppers
and find them almost identically similar tq the Schistocerca peregrina,
of Algeria. They belong to the reddish variety, as do all the ex-
amples of this species coming from America that I have had an oppor-
tunity to examine. The only difference that I can perceive is that the
anterior border of the elytra [first wings] has no spots in the three
specimens sent from Chili, while it is largely spotted in those from
Africa; pverhaps however this is merely a difference of individuals and
in any case cannot be said to constitute a specific character

From this statement it is apparent that the locust of

the Scriptures, occurs in both hemispheres.

Our species is southern in its distribution, occurring
in the Central American States, in Mexico, and all the
southern United States. It exiends as far north as New
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14 Kentucky Agricultural Experiment Station.

Jersey and central Illinois but is not common north of
the Ohio River except in'a small portion of Indiana and
Illinois. At times it shows a tendency to assume the
habits of the locust of North Africa and South America,
collecting at such times in swarms which mount into the
air and migrate from place, sometimes appearing sudden-
ly in localities where it is not ordinarily found, to the
great wonder of the inhabitants. Swarms are said to
have appeared in southern Ohio, Indiana and Illinois in
1875-1877. During the same years they were observed
in large numbers also in eastern ‘Tennessee and in
Georgia.

The following clipping from a Warren County news-
paper issued last fall, will give a.conception of their
abundance and injuries last season in western Kentucky.

“There is a plague of grasshoppers north of the river. In the
Phalan and Oakland countries they are chewing up everything that a
grasshopper can masticate. They are also appearing in other parts of

. the county and are thicker and bigger than ever before. They are
stripping the corn of its blades and in many places only the stalk and
ears of corn are left. The are also cleaning up-the grass as they go.”

In some sections they were so’abundant that they
invaded dwellings and public buildings, as many as 30 or
40 appearing in a room, gnawing their way through the
netting of windows, and even, it is said, gnawing holes
through the mosquito-bar covering of heds.

Their capacity for mischief is certainly very great,
and it is fortunate that they are abundant only at long
intervals, otherwise agriculture in the southern United
States would be seriously handicapped by them:, :

: DISTRIBUTION IN THE STATE.:

The species is found everywhere in Kentucky, but
becomes less abundant eastward toward the mountains.
In western Kentucky it is a characteristic insect, and it
is here that its numbers attract attention and give rise to
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e
newspaper comment. In the Blue Grass Region it was
last season very common, but ordinarily is rather scarce,
or only moderately abundant.

LIFE—HISTORY.

Adult grasshoppers appear very early in the season,
the first of which I have record being seen May 9. From
about this time until the last of June they increase in
numbers, and then gradually disappear, the last being
observed about the first of August, though some continve
as late as August 12. These individuals have passed the
winter as adults, and have come out of .their winter hid-
ing places to place their eggs. This act accomplished
their life cycle is completed, and such as are not cap-
tured and eaten by birds die of ‘‘old age.”

The eggs are placed in the earth, in grass land com-,

monly, the female boring into the ground with tip of her
abdomen -and then depositing her eggs in a packet. I
have no record of the occurrence of young grasshoppers
before July 19. At this date in 1889 they were observed
in a large flock at the edge of a wheat field near Lexing-
ton, and from the fact that they become scattered after
hatching 1t is probable that those seen had not been long
out of the ground. By the first of August they are
rather common, and before the middle of the month
probably all the eggs are hatched. Many of those which
hatch never reach maturity, since with increase in size
goes diminution of numbers due to the onslaughts of

birds and other enemies. ‘T'hey mature during the first
half of September. The young ready for their last

moult are provided with wing-pads in the place of fully
expanded wings and lacking the reddish markings of the
winged adult. With the last moult of the skin the wings
and characteristic adult markings appear. The adults
continue common until cold weather, but with gradually
diminishing numbers, many serving as food to the
migrating birds which reach us from the North about
this time of year.
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Just where they pass the winter is not known. It
is a little strange that they are not found in the situa-
tions usually frequented by hibernating insects. I have
‘never encountered them under logs or bark, and have no
evidence that they enter the soil. So large and conspic-
uous an insect would be very likely to attract attention if
it occurred in ordinary situations, and I am at aloss to
say where they coneeal themselves, unless it be in hollow
stumps and trees. Like other species of the genus, they
show a strong disposition to resort to trees at all times,
and it is not improbable that they should select these
when cold weather approaches as a réfuge from frost and
their enemies. ‘T'hat they hibernate admits of no ques-
tion. The early appearance of adults in spring precludes
the possibility of an early spring brood from eggs laid in
the fall. Furthermore, I have kept pretty close watch of
the grasshoppers which appear in the State, and among
records and collections made throughout the season from
July, 1889, to November, 1893, there is no indication -of
the occurrence of young in early spring. The accom-
panying table and diagram, showing the dates of collect-
ing or observing the young and adults of this species,
illustrates very well the life-history' of the species for
Kentucky. :

INJURIES.

The grasshoppers are all provided with powerful
jaws with which they can gnaw away substances of con-
siderable hardness. They have been known to devour
even the bark of twigs when they were abundant and
other food became scarce. Ordinarily the food consists
of grasses, but they range widely, and probably get a
meal here and another there, so that thé sum of their
injuries becomes apparent and calculable only when from
their abundance they are driven to the cultivated fields
for a living. The corn at the edges of fields, under these
circumstances, is sometimes completely deprived of
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blades, while the injury gradually extends towards the
centre of the field, so that much of the corn is finally
more or less injured. This mischief is done by the
winged grasshoppers alone, and, fortunately, is much of
it done so late in the season that it does not affect the
yield of grain as it otherwise would. The earlier injury
done by this species is the work of the young, and is
often very considerable in meadows, where timothy and
other grasses suffer chiefly. The Johnson grass in one
of our experimental plots seems to be especially relished
by the young.

THE .RED-LEGGED GRASSHOPPER.
(Pezotettix femur—rubrum).

While the pird grasshopper oftener attracts attention
than this, because of its great size and striking colors, it
is not to be considered more injurious. The species
under consideration is very much smaller than the bird
grasshopper and is more plainly colored. In length of
body it varies from 0.87 to 1.00 inch. The front wings
when drawn straight out at the sides measure about 1.75
inch from tip to tip. The general color is rather dull
brown. On the side of the division of the body follow-
ing the head is a shining black band which extends from
the front margin to a cross groove marking the begin-
ning of the hind third of the division. Below the base
of the foldeds wing is an oblique yellow stripe which’
reaches nearly to the base of the hind leg. The thick-
ened basal portion (femur) of the hind leg is generally of
a coral-red color; this giving origin to the common name.
The front wings are brown, with a few minute dark
specks near the base. The hind wings are transparent
and uncolored.

This grasshopper is always present in Kentucky
fields as young or adult during much of the summer
season. It occurs also in other sections of the Union,
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ranging from British America to the Central American
States, and from the Atlantic to the Pacific Oceans.
Three-fourths of the small grasshoppers which fly up as
one walks in meadows and stubble fields in August and
September, pertain to this species. It isa near relative
of the notorious Kansas grasshopper, but does mnot
migrate extensively, and while injurious at times, is
never so destructive as is its western cousin.

Last season it was exceptionally common; and in
conjunction with the bird grasshopper did a good deal of
injury to corn. It was also locally destructive to hemp
and even tobacco. In our forage plant plots it was espe-
cially destructive to alfalfa.

LIFE—HISTORY.

Unlike the larger species, it passes the winter in the
egg state. The adults may be observed in the latter part
of September placing their eggs in the earth along little
used roads and paths. When the eggs are laid the adults
disappear, though often common as late as November 1.
The young of this species appear in pastures and mead-
ows about the middle of July, and may be seen until the
23d of August or thereabouts. The fadults appear about
August 13 at Lexington, but probably earlier in the
south part of the State. They were observed at Fulton,
in Southwest Kentucky, August 11, 1892. Since the
young appear in the latter part of June, the whole devel-

opment after leaving the egg takes place in about ten

weeks. ™ N

FOOD PLANTS.
It cannot be said that this grasshopper has any very
decided preferences as to food.  Its” wide distribution

#In a list of Tllinois Orthoptera, printed in Psyche, Vol. 6, p. ™, McNeill states that
this species has been taken at Moline, Ill., as early as June 23. T assume he means the
examples taken were adult, and if so, the observation seems quite out of accord with
the observations of others. It may be that some belated individuals hibernate as adults,
and place theiv eggs in the spring, but it seems a little remarkable that a species which
requires ten weeks for its development during the heat of summer, should complete its
growth before June 23 at so high a latitude as Moline, .
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and abundance almost everywhere on this continent is
due in a large part doubtless to the fact that it can sub-
sist on almost any sort of vegetation. It is to be found

“everywhere among grasses and weeds in open fields. It

is not a woodland species, though individuals may be
encountered anywliere. The great bulk of the individuals
is to be seen in meadows, pastures, stubble fields and
along roadsides. 'The variety in its regimen while giving
‘t a decided advantage over its competitors ordinarily
makes it less to be feared by the farmer as long as an
abundance of miscellaneous vegetation flourishes in the
neighborhood of his cultivated fields. When vegetation
becomes scant owing to drought its advantage becomes
more apparent and the farmer becomes the sufferer, for it
concentrates in the edges of cornfields and in meadows.
If there are any of the low-growing cultivated plants
upon which it will not feed at such times, I do not know
what they can Dbe. Even tobacco, which is with the
exception of .the work of three caterpillars but little
injured by gnawing insects, is very badly damaged at
times by the red-legged grasshopper. I saw fields in the
latter part of the season of ‘1893, in which large numbers
of plants were so badly riddled with holes gnawed by
these insects that they were of little value for any pur-
pose. Clover, alfalfa, bluegrass, millet, wheat, corn,
hemp, cabbage, beans, beets, in short, everything worth
cultivating seemed to be, to a greater or less extent, laid
under contribution. :

THE LESSER MIGRATORY LOCUST.
(Pesotettix atlanis).

We have in Kentucky another very widely dis
tributed locust which is so much like the red-leggea
species as to be with difficulty distinguished. It isnot
resognized as distinct by the average observer, and for

practical purposes this is not important. 1t may be said
3 _
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in passing that its general colors are like those of the
other species, but the red of the hind thighsis not apparent
and the black mark on the side of the body back of the
head is not so decided, It averages a trifle smaller, the
body measuring from about 0.80 to 0.9z inch in length,
while the wing expanse is in the neighborhood of 1.46
inch.

This species is very closely related to the Kansas
grasshopper, and like that species sometimes assumes the
migratory habit, though its movements are mnot so
extended norits injuries so great. In New England it has
at times proved a severe scourge. While always rather
common in all parts of Kentucky, it is ordinarily not as
abundant as the red-legged locust: In 1889, however, it
proved the more common of the two, and showed itself
capable of doing quite as much mischief.

LIFE-HISTORY.

The species is two-brooded, in which respect it differs
from most of our other grasshoppers. The eggs laid during
summer and fall hatch early in spring, so that young
appear in meadows in April and Mavy, from which winged
adults are developed as early as June 15. From the
latter date until cold weather the adults may be ob-
served, but part pertain to the spring brood and others to
the fall brood. The adults of the first brood are common
in July; those of the second brood during September and
October. Specimens of the adult have been collected
by me in Kentucky on the following dates :

June 15; July 10, 16, 21, 26, 30; August 3, 6, 15; Sep-
tember 7, 11, 23, 26; October 3, 115717, 30; November 1.

I can say nothing as to differences in the food habits
of the two species. They frequent similar localities, and
oceur together in cultivated fields. I think, however,
that this species is the better adapted to rather high amd
dry land, while the other finds its most favorable sur-
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roundings among the more luxuriant vegetation of low
lands, especially of the rich alluvial soils of river valleys.
It is my impression that 2. femur-rubrum hHecomes more
abundant, on the whole, towards the Mississippi River,
though 2. atlanis is very common locally at Bowling
Green and elsewhere well toward the western end of
Kentucky.

THE DIFFERENTIAL LOCUST.
(Pezotetlix differentialis).

Figure 5. The Differential Locust.

A large, olive-brown locust without decided mark-
ings of any sort, is common in places in Western Ken-
tucky, and from its known destructiveness in the north-
west can be expected to prove mischievous occasionally
in this State. In Illinois and other States north and west
of us, it is one of the most common and injurious locusts.
Notwithstanding its clumsiness, it flies pretty well, and
has at times been known to join the two precedincr spe-
cies in local flights, when hundreds circle about in the
air at great heights and give rise to stories about the
Kansqs grasshopper having appeared ‘east of the Missis-
sippi river.

I have had no opportunity to follow the development
of this species in Kentucky, as it does not occur in the
eastern part of the State. My specimens were all taken
in western Kentucky in August. The species-is known
to pass the winter in the egg state. The young hatch
very early in spring and undergo their last moult and
become mature in late June and duaring July, A single
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brood appears each year. ‘T'he food consists of various
grasses and weeds. The species sometimes shows a dis-
position to attack the leaves of small trees, but is on the
whole a freqenter of open lands. It measures 1.46-1.56
inch in length of body, and has a wing expanse of
2.56 inches.

THE YELLOW-STRIPED LOCUST.

(Pezotettix bivittatus).

Figure 6 The Yellow striped Locust.

This species resembles  the preceding in general
form of body, but may be distinguished from any other
Kentucky species by the presence of a yellow stripe on
each side of the head and body and along the upper part
of the folded wings. The body is.stout and measures
about 1.50 inches long. The wing expanse is about two
inches, their appendages being much shorter relatively
than in the other species.

While this grasshopper is widely distributed in Ken-
tucky, it is not common enough te do much injury to
crops.. I have never witnessed any damage of conse-
quence done by it to any vegetation; yet it is ranked
among the destructive locusts of this country because of
mischief it is known to have done in other States, and it
is with the idea that it may sometime show its destruc-
tive propensity with us that it is mentioned in this con-
nection.
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II. THE BUD-WORM OF TOBACCO.

BY H. GARMAN.

IT is commonly stated that the bud-worm of tobacce
and the corn-worm are one and the same insect. It'is
possible that the corii-worm has been observed at times
on tobacco, since it is found at Lexington to desert ripen-
ing corn towards fall and resort to the young growth of
leaves on the severed stalks of tobacco plants left in the
field; but there is a probability that in some cases an-
other insect has Been mistaken for the corn-worm.

Several bud-worms were brought to the Station, July
29, 1893, and confined in a breeding cage- until they
matured. They proved to be Heliothis rhexia, the adult
of which is a small sea-green moth. This species has
been observed on weeds belonging to the same family as
the tobacco, but has not hitherto been accounted a to-
bacco insect.

Our specimens left the tobacco and went into the
ground August 10, and the adult moths came out, one on
August 24, the other the following day. A third, when
about ready to emerge, was placed in alcohol for preser-
vation as a pupa. This worm aitd the corn-worm are so
much alike that it is difficult to give characters by which
they may always be distinguished readily. The corn-
worm is rather stouter, more glossy, and has less red on
the body. When grown it will average larger than the
species bred by me. So great is the resemblance, how-
ever, in pattern of coloration and in structure that I can
not consider the two insects members of different genera.

~ The injury done by the insects studied at the Station
consists in' gnawing holes in the young rolled up leaves
at the center of the plant, the worms, a single one to a
plant, remaining concealed among the leaves.

No doubt an application of Paris green would reach
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them if thoroughly applied. Where not very common,
probably removal by hand is the safest and cheapest
method of ridding plants of them. Since their original
food plant was probably some one of the weeds known
as ground-cherry and horse-nettle, it would be well
always to destroy such plants when growing about
tobacco. It is probable that in some cases the insects
make their way among the tobacco from weeds of this
sort growing at the edges of fields.

The worm measures I.44 inch in length, and has a
diameter of o0.16 inch. General color olive-green, with
fine yellowish green longitudinal lines above, uniform
below, but showing on close examination minute white
dots. Skin opaque. Head shining, rust-colored. Body
with fine scattered whitish hairs, arising from black-
tipped prominences; a distinct but poorly outlined spot
of brick-red on each side of the body divisions from the
third to the 1rth inclusive; breathing-pores brown rim-
med, the hindmost several times larger than the preced-
ing.

When ready for its next stage the ‘worm leaves the
plant and enters the ground for a few inches, changing
to a tawny pupa measuring 0.72 dnch in length and
having a diameter of o.21 inch. It is smooth and shin-
ing everywhere, and has two slender, closely placed
spines at the tip of the abdomen.

The moth which emerges in August™ measures 1.34
inch from tip to tip of the outstretched front wings. The
general color of the front half of the body and of the
front wings is sea-green, the wings crossed obliquely by
three nearly straight bands of white; hind wings whitish
at base above, slightly iridescentsouter third black in the
male, obscurely blackish in the female ; abdomen pale
ocher-yellow above ; largely yellowish white everywhere
beneath, with some evident black markings in the male,

among which are two black dots on each front wing.

* A second brood comes forth in spring’in states seuth of us. and T am disposed
te think a second brood develops here also.
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BULLETIN NO. 50.

I. FRUIT GROWING IN KENTUCKY.

By C. W. MATHEWS, Horticulturist.

During the fall and early winter of 1893 an effort was
made to obtain through the farmers of the State a better
understanding of the actual condition of the fruit-grow-
ing industry in Kentucky.

Circulars of inquiry relative to the extent of fruit
culture, the most profitable varieties, the most injurious
insect and fungous enemies, and other conditions of fruit
growing, were sent to several hundred of the leading fruit
growers of the State, including all whose names and
addresses could be obtained from the county officers and
from other sources. ‘Some of these officers failed to
respond to our request for names of fruit growers in
their respective counties, so that a number of counties
were wholly unrepresented in the replies, but as these
sections are for the most part among.those which give
but very little attention to fruit growing, it is believed
that the information obtained from the remaining coun-
ties gives us a fairly comprehensive view of the present
condition of this industry in the State.

While these inquiries were sent out primarily to inform
ourselves upon the conditions and requirements of fruit
gi‘owers, in order to.enable us to make the horticultural
work of the Station of more value to them, the replies
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28 Kentucky Agricultural Experiment Station.

have seemed of such general interest, representing as
they do the opinions and observations of the best culti-
vators in all parts of the State, that a portion of the
information thus obtained is published in the hope that
it may prove of some use to the established fruit growers,
and perhaps encourage others to undertake fruit culture
who have made but little effort in this direction.

This State probably cannot as yet lay claim to being
one of the great fruit producing States of the Union, as
the attention of its cultivators has been more largely
given to other crops ; but the success which is attending
the efforts of some of its fruit growers may well lead us
to question if Kentucky may not obtain an enviable
distinction in this respect when proper attention is given
to fruit culture. | -

Complaint is often made that fruit growing cannot be
successful in this State owing to the changeable climate
and late spring frosts This drawback, it must be ad-
mitted, is not wholly imaginary ; bui at the same time
there is but little doubt that this difficulty has been so
greatly magnified as to deter many farmers from under-
taking the cultivation of orchards for profit, and many
others from producing an abundance of the ‘most delic
ious and healthful kind of food for their own families.

These climatic conditions, moredver, are only such as
are found to prevail to a greater or less extent over alarge
portion of the neighboring States; yet some of these
States, notably Illinois, Indiana, and Ohio, are taking
front rank among the fruit producing sections of the
eastern United States. Fiag

But to turn to what is of much greater significance to
us ; our nearly two hundred correspondents in Kentucky
affirm by a large majority, as a result of their observa-
tion and experience, that the soil and climate of this
State also, are favorable to fruit culture. = Of those who




r as
alti-

the
that
rers,

ture

ying
, as
gely
ling
d us
able

iven

it be
nate
ad-
jime
n so
der-
any
elic
ies.

h as

arge
hese
¢ing

the

e to
icky
rva-
this
who

Lruit Grouing in Kentucky. 29

made a definite reply to an inquiry upon this subject, 85
per cent. gave a distinctly affirmative answer.

A second inquiry, the replies to which are of still fur-
ther encouragement, was the following : “Are orchards
more or less profitable than other crops in your vicinity ?”
36 per cent. of the entire number of correspondents
or 54 per cent. of those giving unconditional answers,
reply that they are more profitable than other crops,
while many others admit that they are profitable when
properly cared for.

At first glance the latter report may appear to make a
rather unfavorable showing, but itis to be remembered

that many counties of the State have no local market,

and many even have no railroad as a means of sbipping

to the large markets, so that while 85 per cent. of our

correspondents treating of these subjects can produce
fruit with a good degree of success, only two-thirds of
that number are so situated as to make its cultivation
for market profitable. &

The fact that 36 per cent. of the fruit growers corres-
ponded with, are able to preduace orchard fruits with
greater profit than other crgﬁf)s, seems to prove conclu-
sively, that in ‘most p&r@,ﬁf’ the State, at least, the dif-
ficulties due "to climatic influenees arenot so great that
good judgment combined with good care and cultivation
cannot readily overcome them. .

It would seem, therefore, that with such evidences of
the practicability of raising fruit in this State, every
farmer ought to be supplied from his own farm with an
abundance of fruit for his own household, at least, and
it is undoubtedly true that upon a carefnl examination
of the conditions prevailing.in their own neighborhoods,
many would find an opportunity for the growing of prof-
itable crops for market also.

The replies to our inquiries, however, show that in
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comparatively few of the counties heard from do even
three-fourths of the farmers produce orchard fruits suf-
ficient for their own use ; and in not a few cases our cor-
respondents report that not one in twenty of the farmers
in their vicinity raise enough of these fruits for a family
supply.
Concerning small fruits, it seems evident that not
_one in thirty of the farmers of the State supply their
own tables even with strawberries, the most easily grown
of them all.
These facts ought not be truein a State so well adapted
to fruit growing as Kentucky, and farmers who neg-
| lect to raise these fruits for their own families miss
one of their highest privileges. A

A% In regard to the relative profits in different orchard
R fruits, apples naturally take the lead, 65 per cent. of our
correspondents finding them the most profitable fruit,

while 30 per cent. obtain a greater profit in peaches.
That this result iskirgely a matter of locality is shown
by the fact that in the~counties adjacent to the Ohio
river, and the large markets of Louisville and Cincin-
nati, which are most favorably situated for growing and
marketing peaches, this fruit is found by more than two-
thirds of the growers heard from, fo be more profitable
£ 1} than apples. In all other portions of the State, how-
ever, the apple is uniformly pronounced to be the most

profitable orchard crop grown. '

Treatment of Orchards.

In the treatment of apple sorchards, widely varying
el practices are followed, some -growing corn, tobacco, po-
tatoes, wheat, or oats, while others pasture their orchards
with hogs, sheep or other farm stock.

As a general rule any crop which requires cultivation
during the first portion of the season, is far preferable to
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any grain crop, and especially is this true in newly
planted orchards. In either case, the soil, if not already
fertile, should be liberally treated with manure or fer-
tilizer so that the trees may not be robbed of their nec-
essary support. - In other words, if two crops are to be
grown together upon the same ground, plant food for
two crops must be at hand, or one or both ecr ops will
suffer.

In mature orchards, pasturing with hogs or sheep is a
practice which gives almost universally good results.
By this plan at least two important objects are - at-
tained ; the fertility of the soil is kept up to a considera-
bly degree by the droppings of the animals, and most of
the imperfect and wormy fruitis eaten as soon as dropped,
thus preventing the escape and development of the
various larve, and the consequent re-infesting of the tree.

Varieties of Apples for Kentucky.

In response to our request to name the best apples for
their several localities, our correspondents give a long list
of varieties both for market and for home use, although
comparatively few varieties are very generally named.
These varieties, moreover, appear to be the favorites over
all parts of the State, and those who plant orchards from
this list, which has been shown by the experience of Ken-
tucky fruit-growers to be adapted to our conditions, can-
not go far wrong in their selection. :

Among apples recommended for a succession for home
use-the following varieties lead :
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; R No. Times
NAME OF VARIETY. Season of lMatuuty. Narded
Haply Harvest:co. . oa e o Summer.. st 83
WVITICESAD et TR s T Winters s sesenci 62
BEN AN e o e e e rans Wanter: i o e 52
Rome iBaduby el st us s Winter: s mns s 45
Maidena Blushi s e isnsing TLate Summer... .. ... 33
L A T A N D P ik A s S s AR AT s & Winter & ane = s 25
Redzdunes i & it e et s Summer ek 17
Summer Pearmain... ............. SUMTNER &2 hsn iy 16
A OE e G s e o s s Anfumn s 14
Fall Queen. CAmtumnE 13

While forty-seven other varieties of apples are named
as favorites for home use, many of which are undoubt-
edly as good or better in quality than some of those
named ahove, especially under certain conditions of soil
and cultivation, this list will probably meet the average
conditions of cultivation in Kentucky as well as any that

could be named.

A still longer list of apples

is mentioned as desirable

tor market, although the number of varieties named by
a large number of individuals is more restricted than in

the case of varieties far homé use, and justly so.

A

very few standard varieties adapted to the soil and
market will nearly always be more satistactory and more
profitable than a larger number of less widely known

varieties .

List of Favorite Market Apples.

\
NAME OF VARIETY.

Season of Maturity.

¥

$ 2N B N A i rs oy o 5125 T b R AR
Wine Sap
Rome Beauty
Rawle’s Janet
Early Harvest

Maiden’s Blush
TEimber Wi gisie i s s s
Fall Queen..... N Pt T AR BTN
Smith’s Cider

Winter
Winter
Winter..
Winter

Summer

Autumn

VAN LOr: i s s

No, Times
Named.

83
65
55
23
21

19
1l
8
1
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It will be observed that while the two lists of varieties
are similar, there is quite a striking difference in the
relative order of their popularity in the two cases, these
differences showing clearly the different objects which
should be aimed at in selecting varieties : namely, for
home use a selection which can furnish a constant supply
of apples from mid-summer to spring of the succeeding
season, and for sale such varieties only as are adapted
to the available markets, a rule which in the majority
of cases will call for winter fruit. Early apples, while
often very profitable under certain conditions, including

* anear and ready market, cannot be cultivated for profit

by the majority of farmers, especially if at considerable
distance . from market and with limited facilities for
transportation.

The experience of the apple growers of this State at
once confirm this. In the list of nine market apples
given above, the winter varieties are mentioned as fa-
vorites two hundred and forty-four times as against
early varieties forty-eight times. On the other hand, the
most popular ten varieties for home use have winter ap-
ples named one hundred and eighty-four times to sum-
mer and autumn varieties one hundred and seventy-six
times.

Insect Enemies of the Apple,

The most injurious insects in Kentucky apple or- .

chards. aceording to the experience of our correspond-
ents are the codling-moth, tent caterpillar, borer, curcu-
lio, and aphis or plant louse, and in the order named.
Until recent years orchardists have been almost help-
less against the invasions of the first of these, the tod-
ling-moth, the larvee of which are the main cause of
“wormy apples.” Experiments by the Entomologists of
this and other stations, however, have shown conclusive-
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ly that a large part of this in‘jury'czm be prevented by
the use of arvsenical poisons applied with spraying
pumps. :

In Bulletin No. 40, of this Station, Prof. Garman,
Entomologist, has treated of this with several other
insect pests, but unfortunately this bulletin is now out
of print. I therefore quote the following from his sug-
gestions for combating this Insect : -

“‘Most of the fruit ordinarily lost from codling-moth depredations
can be saved by spraying the trees in spring with London purple or
Paris green in water, employing for the purpose a force pump and
spray nozz'e connected with a barrel holding the mixture, and using
one pound of either poison to from 160 to 200 gallons of water. The
spraying must be done immediately after the petals fall from the
blossoms, and this may be followed by & second application in a week
or ten days. Oa no account should the spraying be done bafore the
petals have fallen; and it should not-be delayed long- after they are
down, for the reason that it is not possible to reach the worms with
any application after they have entered the fruit, With a pump
such as is made for the purpose by the Nix m Nozzle and Machine
Company, of Dayton, Ohio, an apple tree of large size can be sprayed
in from one to two minutes.”

As a saferuard against the larve of a second brood
of moths, Prof. Garman suggests that apple trees be
sprayed again with Paris green not earlier than July 1st.

The most common and one of the simplest methods
of treating the tent caterpillar, and the plan successfully
followed by many of our correspondents, is that of
destroying the young caterpillars, in the morning or at
night, while within their nests in the tree, either by hand
or by means of a torch at the end of a pole. The latter
method is somewhat objectionable, as in the effort to
eradicate the insect pest, the braneh is liable to be in-
jured or even killed by the torch. A careful examination
of an apple orchard in winter will usually reveal the
eggs of this insect glued on a band around the smaller
twigs, and if these are cut off and burned, much trouble
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will be avoided later in the season.. This pest is also
readily destroyed by the Paris green spray recommended
for the codling-moth, so that the two enemies can be
fought together.

For the borer, cutting out is the remedy most practiced
and on the whole probably the most effectual yet discoy-
ered. For the two remaining insect pests of which Ken-
tucky orchardists complain, the curculio and aphis,
entomologists appear not to be fully agreed as yet upon
a satisfactory remedy. One correspondent reports excel-
lent results from the use of London purple in combating
the curculio, and further experiments upon the subject
will be desirable.

Fungous Diseases of the Apple.

Many apple growers are finding the diseases known as
apple rot and apple-scab to be the most destructive pests
in their orchards. Of the two the rot appears most in-
jurious. It is needless to enter into a discussion of the
treatment of these diseases here, as they have been fully
treated by Professor Garman in Bulletin 44 of this Sta-
tion which, if not already received, can be obtained upon
application. 3

The experiments conducted at this and other Stations
upon the spraying of orchards as a remedy for fungous
and insect pests, together with the adoption of this prac-
tice by many of the best cultivators of these fruits; has
shown conclusively that the injuries resulting from these
pests can to a great extent be overcome. Whilg it in-
volves considerable extra labor in the care of an orchard,
it is labor that is well repaid in the increased value of
the fruit obtained. With the additional labor and ex-
pense incurred in spraying, it becomes more than ever
necessary that no orchards should be planted -upon a
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more extensive scale than can be ‘thoroughly cared for.
There is but little pleasure or profit to be obtained from
large orchards which are left to take care of themselves.

Peach Orchards in Kentucky.

As was stated in the general discussion of Kentucky
fruits, peaches are cultivated extensively only in limited
portions of the State ; mainly in the counties adjacent to
the Ohio river and especially those conveniently located
with reference to the markets of Louisville and Cincin-
nati, some of the orchards in these counties being very
large and covering many acres of ground.

This fruit is produced quite generally, however, in a
small way for home use throughout the State among
those who cultivate fruit at all. The favorite varieties
among the large Kentucky growers with-whom we have
corresponded, are the following, in the order named.
0Old Mixon (whether free or cling not always stated),
Crawford Early, Crawford Late, Smock, Heath Cling,
Stump the World, and Mountain Rose.

But little definite information has been obtained re-
garding the extent of the inseéts and diseases of peaches
in Kentucky. The borer appears everywhere present, and
the general treatment is to cut out and destroy with the
knife. The Curculio is also reported as doing great
injury, but a thoroughly practicable and efficient treat-
ment has not yet been determined -upon, either by
entomologists or practical growers. Some of our corres-
pondents report having used Paris green in a dilute
form, (about L ounce to 20 gallons of water) with excel-
lent results, while others report no results whatever from

the same treatment.

Pears and Plums appear to be cultivated only to a com-
paratively limited extent in Kentucky. Among pears
the favorite varieties appear to be ;—
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Bartletta sty mn of e named 58 times.
Kieiffer<itcara i esp baor s e S nd i s
Seclrells siutiamee g 1 L SGEib
Duchess d’Angouleme .. ..... £ S
Plemish ‘Beauty:. 0. o0 £ il
TiersConte iy g e 00 1 e

Grapes and Small Fruits.

The small fruits are not given the attention on our
farms that their value merits, and the only fruits of
this class upon which we have obtained sufficient data to

' be of any service are grapes and strawberries.

The grape seems to be more generally cultivated than
any other, but even this easily grown fruit is not en-
joyed by nearly all the farmers of the State. Those
who have grown them have been most successful with
the following ten varieties. >

GoncaPaiizisi e v by . .named 118 times.
GataebaEs o s el St S0 et
Ives?-Seedling ... .. .. ... e SRy
Delaiwares st vl ¢t DDrss bl
Nigiparasdad e e fian £ PPA
Mantharae s ene o S are Rt of RS
Mogrels Banly cete o sria X G EST
Roclelnption: ¢ it s nan Serd Tl
Birehtone s o s B £ i) 5
Wordeni s o o os i e o Saiee ¢

While the list does not of course include all the va-
rieties of grapes that may be grown in Kentucky, it cer-
tainly does represent those which have stood the test of
experience among many cultivators, and a selection
rom this list can be relied upon to give satisfactory
results,

A oo e ST T Sl el B et e U s i mi
A DR i . N T %) AR
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About fifty varieties of grapes were planted upon
the Station farm last spring—1893-—and a considerable
number in addition will be set out during this season.
It is proposed to make a thorough trial of these and the
newer grapes as they are introduced, and also to test the
comparative value of various methods of pruning and
training. A full report will be made upon these and other
topics connected with grape cultire as soon as practica-
ble. ;

With strawberries, as with grapes, but Iitiglé definite
information could be obtained in response to our in-
quiries, the reason apparently being, that except in the
vicinity of the large cities they are sparingly cultivated.

The following table indicates the relative order of
cxcellence for general purposes, in the estimation of
Kentucky growers : : :

ABBREVIATIONS : P., Pistillate or imperfect lowered ; B., Bisexual
or perfect flowered. £

e - No. Times
VARIETY ‘Se:‘.. e ha.
Creseen s s R  a n hah en 132 41
BubaChiEas ot e e Rt i e AR R S AN P 27
HAaverlanadraiesrv s s ro et o e S e i i 21
Gandyfmpatie il Sl T O e B 20
KenbaCky: o s e L o B 20
Sharplesge. 7 s i e s G B 15
Walson st sl R i R T A RURE B 12
R G e ot e o i e i s B 8
Ghass Downing. Fo Sahenae it ey B 8

Somewhat to our surprise the Crescent surpasses every
other variety in the favorable estimation in which it is
held by the growers with whom we have corresponded.
This conclusion must be due chiefly to its vigor, pro-
ductiveness and firmness for shipping purposes; in



on
ble
on.
the
the
nd
aer

lite
in-
the
ed.

of
of

"ery
it is
led.

pIo-
in

Fruit Growing in Kentucky. 39

quality it is surpassed by most of the other varieties
mentioned. The Bubach, in the small plots under trial at
the Station grounds, was the most satisfactory variety
grown, ripening among the first, and being of large size,
very productive, and of good quality.

Strawberry growers who produce only the Crescent
should make a trial of the three following varieties in
this list, Bubach, Haverland, and Gandy. Bubach and
Haverland however, are both pistillate or imperfect
flowered and to insure fertilization, some perfect flowered
variety, such as the Gandy, must be grown near them.

The character of soil and season was rather unfavora-
ble to a good crop of strawberries upon the Station
grounds the past season, and owing to depredations
during the season of ripe fruit, it has been impossible to
make more than an approximate estimate of the produc-
tiveness of the varieties tested. As this kind of work
has now been transferred to the Experiment farm some-
what outside of the city, it is hoped that this source of
annoyance and error will be eliminated in the future.

R TRV T et m ] B TR e L P ST T AN PP A TRU PR SRS S
£ o) N B WAPETAR YR
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ABBREVIATIONS: B., Bisexual or perfect flowered; P., Pistillate
or imperfect flo vered; L., Large; M., Medium; S., Small.

— Tert o5 —
VARIETY. = 28 [Bo| S
5 B 153
4 5 EH o8
)] < & Ay
ANTDU DI S e s i s P.| Apr. 27. | May 27.| § | M. to L.
Beverlys i sene ity vy B.| Apr. 24| Jone 3. | T | M.
BOYyNTon =5 ZrioT ittt P.; Apr. 14. | May 25. | 5 | M. to S.
Bubgeh oty s aaini e P.| Apr 24. | May 30. | 10 | L.
Gnawlords et s s anvney B.| Apr-14. | May 27. | 7 | M. to L.
Gambarland ;v i s s B:| Apr. 24. | May 27. | 7 | M. to L.
Dayton e e B.| Apr. 24. | May 27. | 8§ | M.
BSPRees 7 st tiiiay B. | ‘Muy 1. | June 6. ‘| 4 | M.
Gandy...... i S T B. Ape. 27, |=dune 3 | 8+ [ Tu
Gillespiesss i s iinhaiss B [ Apr.14. | June 3. | 6 | M.
GoyHogrd B s i B. A.pr. 14. | June 3. |5 | L.
Jessior it S i e B. | Apr. 14. | May 30. | 8 | M. to L.
Peaden s T B Eite s B..| Apr. 14. | June 5. | 7 M. to L.
Maple'City it tan Siet L B. [ Apr.27. | June 3. |8 [ M. toL.
Marthai o B P e e A pr, ST et s Way: 807811514 8C
Middlefield ................ P.| Apr. 24 | June 3. |5 | M
Muskingum ........... ....] B.| Apr.21. | May 30 | 6. [ M. to L.
(O a0k S e O R B PsApy. 27, June 3. [T M.
Brincessy e sty P.1VYApr. 27." June 3. | 7 M. to L.
Saundergs it aty \B: | Apr. 27. | June 2 5 EIER
Smeltzer’s Seedling No. 2...| B. | Apr. 14. | May 26. | 8 | S. to M.
Btandardresaize i ns oS P.| Apr. 14. | May 30. | 5 | M. to. L.
WeesthiEigwnsmsnaraioa: i e P.| Apr. 27. | June 13. | 8 | M.
W00V Eenion: Soss Sit gt o B.} May1. [ June 3. |5 | S.
Yankee Doodle. ............ P. | Apr. 24. | May 27. | 8 | M.
( Renamed Epping.) ‘

Concerning other kinds of small fruits, the informa-
tion obtained from growers through the State was so
meager that no definite conclusions can be reached as to
the relative value of different varieties.

A considerable number of the small fruits, including
forty varieties of raspberries, fifteen of blackberries, and
twelve cach of gooseberries and currants have been planted
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upon the Station grounds, and most of the varieties bore
a small quantity of fruit for the first time last season.
It is expected that these varieties will yield nearly a
full crop during the coming summer, and a report will
be made upon them at the close of the season.




II. NOTES UPON VEGETABLES.
By C. W. MATHEWS, Horticulturist.

A considerable number of standard and newer varie-
ties of vegetables were grown during the season of 1893,
and a portion of the notes taken in the field are added
herewith. 'The land allotted to this purpose consisted of
a field near the College building which was somewhat
exhausted through continuous cropping for-a term of
years, and although fertilizers were added in fair quan-
tities, the results in size and productiveness of vegeta-
bles grown, indicated that the land has not yet reached
a condition.suitable to the most perfect development of
garden products. 5

During the coming season, however, the varietal tests of
vegetables will be conducted mainly upon the Experi-
ment farm where the conditions are better adapted to
produce satisfactory results. -

While varietal tests of vegetables may mot be- the
most important line of horticultural inquiry, it is be-
lieved that they are of sufficient importance to justify some
attention to them, at least in the beginning of our work
in horticulture, although as the work of the department
develops, it is proposed to give a larger portion of our
time to a study of methods of culture and plant breed-
ing, together with a study of the fruit interests of the
State. _

The brief notes appended are taken from data ob-

tained chiefly by Mr. A. T. Jordan, Assistant in horticul-
ture.
Sweet Corn.

The following strains and varieties of corn were given
ordinary field cultivation and were all planted May 11.
In this and the following lists of vegetables where qual-
ity and productiveness are indicated numerically, the

42
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figures given are based upon a scale of 0 to 10, the latter
number representing the maximum in yield, quality, &e.

It has been impracticable to obtain more than approx-
imate estimates of the productiveness of the vegetables
mentioned, as it was evident that the garden was robbed

more or less through the season.

It is hoped that the

removal of the vegetable tests to the'Experiment farm, at

some distance out of town, will remove this source of

error in our tests through the coming season.
Softin IRl i
VARIETY. Seedsman, (= 5] Q8 | a5
_ = S
et —_—

Birstiofa Al s iai Birpee........| 69 Small. | 10 | Dwarf.
COry ....e-v.eoon.....| Henderson.... 66 | Swmall.| 6 | Dwaf,
Marblehead........... | Thorburn .....| 68 ~mall. | 8 | Dwarf.
Ford’s Early..........| Ford ..........| 68 | Med. 7 | Dwarf.
Early Champion...... Vaughan...... 63 | Med. 8 | Dwarf.
Burbankii it o TR S 70 | Small. | 6 | Dwarf.
Pee & Kay............| Thorburn......| 72 | Med. 9 | Dwarf.
Perry’s Hybrid........| Henderson....| 72 Med. T | Medium.
MallloEDEXe s - Maules s as oo T4 | Med. 10 | Dwartf.
Golden Yellow ....... Thorburn .....| 75 | Small.| 5 | Medium.
Shakerscis st .= Harnisiaesss 76 | Med. 8 | Medium.
Everbearing.......... Maule fe s 78 | Med. 7 | Medium.
Stableria vy PHords = v, |- 95 [\ Targe: |6 | -Tall.
Stabler.........s.. .:| Burpee........| 19 | Med. 8 | Medium.
Mammoth & v Ford .. .... .. 719 | Large | 8 | Tall.
Landreth Sugar...... T.andreth ....»| 79 | Med. | 10 | Tall.
Black Mexican . .| Thorburn......| 1 | Med. 7 | Medium.
Croshyosr s, Aranirk Thorbura......| 1 | Med. 7 | Dwarf.
Nonesuceh s isais HSn St 79 Med. 8 | Medium.
Squantum RORA he ot 79 Med. 8 | Medium.
Squantime i nns . Henderson ,...| 83 | Large | 9 | Tall.

- Henderson:. .....o. .. : | Hend-rson ....| 83 | Large | 9 | Tall.
Hiclkirses= ] B A R e 84 Med. 8 | Medium.
Stowell’s Evergreen.. .| Hend ‘rson.... 84 | Med. 8 | Tall
OldiColony s St e Rerrys. ... 84 | Med. | 10 | Medium.
Ne PlusUltra ........ Hen. & Thor..| 85 | Med. 10 | Medium.
51 Eh e R e e R ) oS e 85 Med. 10 | Medium.
Zigzag Evergreen.....| 1N. B. G. Co...| 8 | Med. | 10 | Medinm.
Country Gentleman...| Hendrrson ... | 89 | Med. 5 | Medium.
(Htby isimssasaniina i o Landreth...... | 89 Med. 7 | Medium.
Mammoth .... ....... Henderson . . . i 95 | Large ! Tall.

*Johnson & Stokes.

$Northrup, Braslan & Goodwin Co.
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Of this list of varieties, some old and others new, the
following appear from this season’s results to possess
special value. :

EARLY.

FirstT or ALL, Bur. Stood at the head for earliness, of
all the varieties grown last year, and, though dwarf
in plant and ear like all the first early varieties, was very
superior in quality. T :

MArBLEHEAD, Thor. This standard early variety was
about as early and more satisfactory in quality than the
Cory, a more recent introduction. ;

Cumafirron, Vaughan. While almost as early as the
above with us, had considerably larger ears and was of
excellent quality. =

INTERMEDIATE.

Pee axp Kay, Thor. An excellent second early
variety fit for use about a-week later than the earliest
varieties. Ear of medium size and very sweet.

XX, Maule. One of the very best intermediate varie-
ties, ear of medium size and superior quality.

GENERAL CROP AND LATE.

StoweLL’s EvERGREEN, Hen. An old standard va-°
riety, that can still be depended upon as one of the best.

HexpeErsoN SucAr, Hen. A tall growing variety,
with large ears of excellent quality.

716 ZAc EvERGREEN, N: B. G. Co. Kernels set irreg-
ularly upon the cob. Ears of good size, very tender and
sweet. :

LaxprETH SUGAR, Land. A strong growing variety,
with large ears of very fine quality.

Orp Corony, Ferry. A variety of medium height,
bearing fair sized ears which are exceptionally tender
and of very good flavor.
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NE Prus Unrra, Hen. and Thor. and

SuoE PEG, Johnson and Stokes. Practically the same
variety, in both cases bearing ears of fair size upon
which the elongated kernels are very closely packed.
Quality very fine. A superior variety for the home
garden.

MaumorH, Hen. The latest variety grown here. Ears.
of very large size and good quality.

Peas.

The following varieties were all planted in a uniform
manner upon April 22d. They were given no support to
climb upon, but were subjected to the same conditions,
so far as possible, as they would receive under ordinary

conditions of cultivation. :

In the tables of varieties below, in the last two columns,
the weight of a half peck of peas in the pod and of the
same peas shelled is given, and indicates, as well as can
be shown numerically, how well filled the different varie-
ties are.
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Our experience, like that of other Experiment Stations
and private gardeners, shows that there is very little
difference in relative earliness among several early varie-
ties or strains of the smooth type. Of the peas of this
character in the above list, there is but little choice be-
tween Earliest of All, First of All, Alaska and Extra
Early, there being practically no difference between
them. '

Almost as early, and of better quality, are the dwarf
wrinkled varieties, American Wonder and Little Gem ;
and these are of especial value in the home garden,
where their superior quality, productiveness, and dwarf
size make them great favorites.

It is probable, that if all of these varieties had been
planted at the earliest possible date, the dwarf wrinkled
varieties would have been_a little later than the others,
although, in the list above, they are noted as edible upon
the same date.

INTERMEDIATE AND LATE VARIETIES.

Tar AbpMIrRAL, Hevn. A very productive variety, of
moderate size, but not early enough to rank with the
first early sorts. Quality very good.

CuamprioN oF Exgraxp, J..& S. Still considered one
of the best standard varieties, fairly productive, with
medium sized pods, large peas, sweet and rich in flavor.

TerepHoNE, Hen. Seed did not germinate evenly,
although the plants that did grow were very vigorous.
Pods very large and handsome, moderately well filled
with large peas. o |

GrapiaTor, Hen. An excellent dwarf variety, produc-
tive, bearing long and beautiful pods, each containing 6
to 8 large peas.

Duke oF ArLBany, Ferry. A large podded wrinkled
pea, germinated irregularly. Productive, and early for
a large pea.

EveErBEARING, Vaughan. A productive wrinkled va-
riety, similar in appearance and in season to Champion
of England. Pods of medium size, but well filled with
very large peas.



/

Notes Upon Vegetables. 49

SaroPsHIRE HERO, J. & S. A superior pea of com-
paratively recent introduction. = Plant of medium height
and prolific; pods very large and handsome, and well
filled with large peas.

Quantiry, Bur. A very prolific variety, bearing me-
dium sized pods which are very compactly filled with
peas which reach edible maturity, with us, about ten days

later than the first early varieties. Plant rather dwarf.

SurTON’S SATISFACTION, J. & S. An excellent, very
productive variety, resembling the last, and reaching
maturity about the same time. -

HeroiNe. Ford. A recent introduction of medium
growth, fairly productive, of large and well filled pods.

Horsrorn’s MARKET GARDEN, Gregory. A second early
wrinkled variety, one of the most productive grown here.
Pods of fair size. Peas very sweet even when full
grown.

Tomatoes.

All the -varieties named below were sown in the
greenhouse on March 7, in common seed boxes, three to
four inches deep. After reaching the “second leaf”
stage, they were transferred to 2% inch flower pots and
afterwards to 3x4 inch pots, in which they remained un-
til set/in the field May 18, when they were planted four
feet apart each way. One dozen _plants of each variety
were 'set and as they had been grown in pots, without
receiving any check in transplanting, they were strong
vigorous plants, and continued to grow without inter-
ruption.

The tomato rot was quite prevalent through the sea-
son, and reduced the yield materially, no varieties being
exempt, and all apparently suffered to about the same
extent. Experiments will be undertaken during the
coming season looking toward means for checking this
disease. :

Many of the so called varieties mentioned in the fol-
lowing list are not worthy of distinct varietal names,
and it is doubtful if any one could discove,r more than
fifteen or eighteen distinct kinds in the entire lot, and
very few would be able to select even that number.
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Kenlucky Agricultural Experiment Station.

Beans.
BUSH VARIETIES.

Of this class twenty-six varieties were planted May
11 in drills three feet apart. The following, named
in the order of their earliness, showed the greatest num-
ber of valuable qualities :

GorLpEN Wax,; Ferry. One of the three earliest varie-
ties to reach maturity, being edible forty-nine days after
planting. A standard wax bean, producing bright
yellow pods of good size, and very tender.

Burrer Wax, Maule. One of the best strains of wax
bean grown here. Early, andvery productive of large
yellow pods which were very tender and free from string-
iness. 3

SappLe Back Wax, Burpee. A productive strain of
wax beans, but pods not quite so long as last named.

WarpweLL's Kipney Wax, Harris. Another valua-
ble early wax variety, with handsome long pods, al-
though not quite as productive with us as some others
named. A

SPECKLED WAX, J. and S. The most productive vari-
ety grown on our grounds. Somewhat later than those
mentioned above, reaching edible condition in fifty-five
days from planting, but- showing a tendency to become

‘stringy sooner than some other varieties.

Rouxp Pop Varenrting, Livingston.  One of the best
green podded sorts, coming into edible - condition fifty-
five days after pla\ming. A standard variety, quite free
from stringiness. ‘ : $

LaxpreTH’s ScArLET, Landreth. Next to the speckled
wax the most productive variety grown. Kight or ten
days later than Golden Wax with us. Pods long and ten-
der.

POLE BEANS.

These varieties were trained to a low trellis, four

feet in height, made of wire and twine. Posts were
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set at each end of' the row a strong wire was
stretched between them four feet from the ground, and
another six inches high. Light stakes were driven at

intervals of twelve to fifteen feet between the two end

posts to support the wires, and beginning at one end,
the wires wete wound with heavy twine in a spiral man-
ner, passing the twine over the upper wire and beneath
the lower wire, advancing ten or twelve inches with each
turn until the farther end post was reached. This has
been found a convenient and easily made support for
pole beans. These varieties, with the exception of Lima
beans, were planted May 11. The latter were planted
Muy 25.

GorLpeEN Cruster, Henderson. A very productive wax
variety, with long yellow pods, ready for use sixty-one
days after planting.

Orp Homusteap, Henderson. A very abundant pro-
ducer of large green pods which are more or less twisted,
reaching edible maturity here sixty—three days after
planting. ‘

Scorra, Harris. Another very productive strain of
green podded beans, maturing in about the same time as
the last. Pods of medium size, thick and fleshy.

InprovED Lima, Dreer. The most productive of
several Lima beans grown here. Pods rather short,
closely packed with beans of moderate size. One of
the earliest Limas also, being ready for use (shelled)
eighty-two days after planting.

Extra Eakry Jersey, Henderson. Nearly equal in
productiveness to the last named, a few days later with
us, but bearing larger pods. Beans of medium size.

Forp’s Mamvora Poopep, J. and S. About two
weeks later than the earliest varieties, maturing here in
ninety-five days and fairly productive ; pods and beans
of large size.
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BULLETIN NO. 51,

COMMERCIAL FERTILIZERS.

INTRODUCTION BY A. M. PETER.

The study of the chemistry of plants in comparatively

recent years has established certain important facts, the

., knowledge of which is necessary to the intelligent use of

fertilizers, and especially of that class called Chemlca] 22
or ‘“ Commercial Fertilizers.

Plant Food Derived From Soil and Air.

A growing plant increases in size and weight by con-
stantly adding to itself new material drawn from the soil
and the air through its roots and leaves. Aside from the
water which plants contain, the greater part of their sub-
stance is drawn from the air. When a plant is burned,
most of the substances that come from the soil are left in
the ash, except a very important one, nitrogen, which is
largely derived from the soil ; and the small amount of
the ash, as compared with what was burned, shows
roughly how much more of the substance of the plant
comes from the air than from the soil.

of :
A : Importance of Soil Supply. ;
o Yet, although relatively small in amount, it is found

that unless the soil is capable of furnishing certain sub-
stances in the required quantity, and in a condition to
be taken up by the roots, plants will not thrive. The
substances which are most important in this respect, for

By
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the reason that they are most likely to be deficient in
soils or to become so by cropping, are potash, nitrogen and
phosphoric acid, and it is these that commercial fertilizers
are intended to supply, and they are referred to in our
bulletins and analyses as the essential ingredients” of
commercial fertilizers. Even if the season is favorable
and the soil otherwise in good condition, plants will not
reach perfection where any one of these substances is ab-
sent from the soil or deficient <in_quantity, or exists in
such an insoluble combination as not to be taken up by
the roots.

To use commercial fertilizers intelligently and eco-
nomically, then, a farmer must know :

{st. Whether his soil needs potash, nitrogen or phos-
phoric acid for the p1:oduct'1011 of the desired crop.

9d. What ¢ essential ingredients ” can be supplied by
the commercial fertilizers he can obtain.

How to Determine What a Soil Needs.

The best way to determine the first point is by field
experiments in which we apply fertilizers containing each
one, two or all three of the essential ingredients ” to
separate plots of equal size, say 1-10 or 1-20 acre, tend
all alike during the growing season, and carefully har-
vest and weigh the crop from each plot separately. By
comparing the yields of the plots we can usually deter-
mine whether the soil on which the experiment was made
is very deficient in one or more of the ‘“essential ingre-
dients ” of fertilizers. Experiments of this kind have
been made at the station farm with corn, potatoes, wheat,
tobacco, oats, hemp and grass, and the results in detail
have been published in the Bulletins of the Station, to
which we refer the reader. Copies of nearly all of these
bulletins can still be furnished on application.
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Good Results From Potash on the Blue Grass
- Soil,

For lack of space, we can only call attention here to
the very remarkable agreement of these results for a se-
ries of years in showing the benefit derived from a liberal
use of potash fertilizers on the soil of the Station farm.
In nearly every instance, potash produced a very marked
increase in the yield ; and, in some cases, it was the most

. profitable fertilizer used. The use of potash and nitro-

gen, or of potash, nitrogen and phosphoric acid together,
sometimes produced a still greater yield, but the profit
was often taken up in the additional cost of the nitrogen,
which is the most expensive constituent of fertilizers.
A very conspicuous exception to the above statement
was proven in the case of tobacco, where the greatest
profit was obtained from the use of potash and nitrogen
together. The tobacco crop requires a great deal of both

of these, but a comparatively small amount of phosphoric

acid.

I't must not be supposed that the results obtained upon
the blue grass (limestone) soil of the Station farm will
hold good all over the State. There is a great variety of
soils in our State, and upon a large part of them, espec-
ially for grain crops, the use of phosphatic manures is
found to be profitable. They serve to show, however,
the need of determining by experiment the requirements
of each kind of soil to guard against unnecessary expen-
diture for fertilizers which supply ingredients that the
soil is already capable of supplying in abundance. It
must be borne in mind also that every crop taken off the
land removes a certain amount of all the “essential in-
gredients,”’ so that, under continuous cropping, it is nec-
essary to return what has been carried away, and proba-
bly the heaviest drain from this source falls upon the
potash and nitrogen. These results should also serve as
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an indication to the manufacturers of commercial fertili-
zers that a greater variety is needed in the composition
of their goods than now exists, to correspond with the
requirements of different localities. The great majority
of fertilizers offered for sale in this State at present are
highly phosphatic and contain comparatively small pro-
portions of potash and nitrogen ; whereas it is clearly
shown that the soil of our blue grass region is already
well supplied with phosphates..

Nitrogen and Nitrogen-Gatherers.

While on this subject, a few “words in regard to nitro-
gen in fertilizers will not be out of place. As remarked
above, this is the most costly constituent of commercial
fertilizers ; and, in many instances, the increased cost of
the fertilizer due to the nitrogen it contains will balance
or even exceed the increase.in the proceeds from the
crop, due to the nitrogen. Fortunately, we are not
obliged to rely entirely upon commercial fertilizers for our
supply of nitrogen to enrich our soils. Recent investi-
gations have proved that the class of plants called “le-
guminous plants,” to which the clovers, peas, beans, &c.,
belong, have the power of deriving from the air a part
of the nitrogen required in their growth. For this reason
they are sometimes called nitrogen-gatherers.”’  This
fact helps to explain why clover is so valuable in restor-
ing and enriching poor soils. The clover plant is rich
in nitrogenous matters and, when the crop is plowed
under, they decay in the soil and add to its supply of
nitrogen for the next crop. If we fertilize our crop of
clover liberally with potash and moderately with phos-
phates we cause 1t 0 grow more luxuriantly and to draw
a larger amount of nitrogen from the air, thus enriching

‘our soil in all three “essential ingredients” of fertilizers

for the next- crop, when the clover is plowed under, be-
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cause the potash and phosphates applied are returned
again to the soil, and as much of the nitrogen as has
been derived from the air is clear gain. This is a very
important principle in the economical use of commer-
cial fertilizers, and is in accordance with long estab-
lished practice.

Analyses of Fertilizers.

The best way of determining the second point above
is by chemical analysis of all the fertilizers that are
offered for sale in the state. By chemical "analysis we
determine how much phosphoric acid, nitrogen, and pot-
ash a fertilizer contains. The results of thelanalysis are
stated as per cent. which means in the hundred. Thus
when we say a fertilizer contains 3.25 per cent. of potash
we mean that in every hundred parts by weight of the
fertilizer there are three and twenty-five hundredths
parts by weight of potash ; or, what would be the same
thing, in every 100 1bs. of the fertilizer there are 3% lbs.
of potash.

The Fertilizer Law.

Qur State law requires that every commercial fertilizer
sold in the state, the price of which is more than $10 per
ton, shall be analyzed at the Experiment Station, and that
each sack or other package offered for sale shall bear a
label on which the result of such analysis is printed over
the Director’s signature. This analysis, then, becomes
the standard of quality and the guide by which the pur-
chaser is to judge what he is getting. The analyses
made this year, up to the present date are printed in the
tables, at the end of this bulletin.

As an additional means of keeping the quality of the
fertilizers sold in the state up to the standard, the law
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i

also provides that anyfarmei"purchasing a fertilizer may
take a sample for analysis, according to the rules and
regulations prescribed by the Director, and may have the
analysis made at the Station free of cost. Farmers who
desire to take advantage of this provision should always
apply to the Director for instructions before taking sam-
ples for analysis, because it is -very important that such
samples be so taken as to fairly represent the fertilizer ;
otherwise the results would be useless. Commercial fer-
tilizers are usualiy mixtures of several different mate-
rials and it is, at best, a difficult matter to get represen-
tative samples.

The rules also require that a tag from one of the sacks
sampled be sent along with the sample.

As these analyses are for the benefit of the publie, as
well as of the person taking the sample for analysis, it
is necessary for the Director to know the brand of the
fertilizer and its manufacturer and the date of issue of
the tags in order that the results may be published and
compared with other analyses of the same brand. The
tag gives this information.

It has sometimes happened, when a farmer has sent
in a sample of fertilizer for free analysis, without the
tags, that, after the analysis has been made and the re-
sults reported to the sender of the sample with the re-
quest that information be given ot the name of the fer-
tilizer, such information has been refused or, at least, has
not been furnished. This leaves the Director powerless
to make the results of benefit to the public, and the only
sure remedy seems to be to require that a tag be sent
with the sample. :

It is also necessary, under the law, that the Director
be assured that the person sending. the sample is an ag-
riculturist and a purchaser and, as such, is entitled to
have the analysis made free of cost.
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To Purchasers of Fertilizers.

The Director makes the following suggestions to farm-
ers purchasing fertilizers : :

1. To purchase with a guarantee that the fertilizer is as represen-
ted by the official tag attached.

2. Take a sample immediately, especially if purchasing in large
quantities, and send it to the Director for analysis, to.see whether
the fertilizer is as represented by the seller.

3. To have nothing to do with fertilizers which are vot labeled with
a tag bearing an analysis, and certified to and signed by the Director.
Manufacturers of genuine goods are always willing to comply with a
law which protects them as well as the purchaser, and their goods
will be found labeled as required by law. It is generally those who
offer adulterated or inferior goods that do not desire the quality of
their goods to be known. 2

In order to obtain a fair sample for analysis the following directions
should be followed.

i

HOW TO TAKE SAMPLES.

a. If possible. let the agent or dealer from whom the fertilizer is
purchased, or his representative, be present when the sample is taken,
g0 that the elaim of unfairness may not afterwards be raised.

b. Select at least two average sacks of the fertilizer, preserving
the lables to send with the sample. Open these sacks and mix well
together the contents of each, down to one-half its depth, emptying
out upon a clean floor, if necessary, and crushing any soft, moist
lumps, in order to facilitate mixture, but leaving hard, dry lumps
unbroken, so that the sample shall exhibit the texfture and mechani-
cal condition of the fertilizer. In a large lotat least one sack in every
twenty should be taken.

¢. Take out five equal cupsful from different parts of the mixed
portions of each package. Pour them all one over another, upon a
paper or clean floor; intermix again thoroughly. but quickly, to avoid
loss or gain of moisture; fill a can or jar from this mixture; enclose a
tag taken from one of the sacks; seal; label plainly, giving also name
of sender.

d. Prepare and send with the sample a certificate signed by the
purchaser and attested by at least one witness, stating that the affiant
is an agriculturist and purchaser of the fertilizer and that the sample
has been taken in the manner prescribed, for the purpose of free an-
alysis under the law.

Send the sample by express, charges prepaid, to
M. A. SCOVELL, Director, Lexington, Ky.
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These directions must be strictly complied with in sending sam ples

L for free analysis. :
T2 Blank forms for the certificate and copies of the fertilizer law will

ne Al : be furnished on application to the Director.

Explanations in Regard to the Analyses.

R The analyses in this Bulletin have been arranged in two
tables ; Table I contains the ground bones, while Table
IT contains all those fertilizers in which the phosphatic
material has undergone treatment with sulphuric acid to
L render its phosphoric acid more soluble.

AR Bones contain both nitrogen and phosphoric acid and
the finer a bone is ground, the more quickly can plants
A ase these materials when the bone is applied to the soil.
Has Ay For this reason, in making the analysis, we sift the bone
o g into two grades of fineness, “ medium bone ” and ¢ fine
L bone, ” and give the amount of phosphoric acid contained

g in each. :
S «“Medium bone” is that part which is fine enough to
W AT o ' pass through a sieve with meshes 1-6 inch square but
will not pass through a 1-25 inch mesh ; “fine bone”
' is all that passes through the sieve with meshes 1-25 inch
: square. There is no ground bone on our .market too
o coarse to go through a 1-6 inch mesh. The total amount
: of phosphoric acid is stated, with its “equivalent” of
bone phosphate, that is, the amount of phosphate of lime
: ! that would contain this much phosphoric acid. The
PR total amount of mnitrogen is also given, with its ‘equiva-
" lent” in ammonia, or the amount of ammonia that

would contain the stated quantity of nitrogen.

i In Table II it will be noticed that the phosphoric acid
5 et is given under three heads: “soluble,”’ “reverted,”’ and “in-
it soluble” phosphoric acid. If these three be added to-
gether the sum will be the total-amount of phosphoric
VAT : acid present in the fertilizer. = If the “soluble” and ‘“re-
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verted’’ be added together the sum will be the amount of
phosphoric acid present that can be of immediate use to
plants, or, as is commonly said, the “available” phos-
. phoric acid. In judging a fertilizer by its analysis the
amount of available phosphoric acid is important, for
this is much more valuable than the “insoluble” which
is in such a state of combination that it cannot readily
be used by plants.

Besides the nitrogen and its equivalent in ammonia
we have also given in this table the amount of potash
and have indicated whether it comes from sulphate or
muriate. The' sulphate of potash is somewhat more
costly than the muriate and is also thought to be better
for tobacco. '

’

The ¢ Estimated Value per Ton.”

The fertilizer law also 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 * esti-

mated value per ton’ given in the last column of the

tables. The words of the law, ¢ the money value of such
fertilizer, computed from its composition” define as
nearly as possible what these “estimated ralues ”’ are
intended to represent ; that-is, they are intended to show
what the phosphoric acid, potash and nitrogen 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 ““essential ingredients” as is found by the
analysis would cost if purchased separately and then
combined. It is important to note, however, that on
account of the differences in the prices of different mater-
ials which may be used to furnish phosphoric acid, ni-
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trogen and potash, and differences in the price of the
same material at different times, as well as differences in
rates of freight to different points in the state, it is prac-
tically impossible to make these “estimated values " rep-
resent exactly the money value of the fertilizers. At
best they are only relatively correct. ;

Tn order to 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 prin-
cipal materials of which fertilizers are made, and include
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
purpose. Thus, when the “‘estimated value per ton” is
very much below the price at which a ton of the fertili-
zer is sold, it shows that the purchaser at this price is
paying high for the plant food it contains. But the esti-
mated value alone is not a sufficient guide in purchasing
fertilizers ; 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 tound 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 in a soil
that was rich in phosphates but deficient in potash,
we certainly would not buy a so called “Corn Grower’’
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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 far-
mer, desiring to purchase a fertilizer for his corn crop,
is offered by his merchant either of two “corn growers”
at $28.00 per ton, The price, fortunately, 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 es-
timated the value of each fertilizer at $28.80 per ton.
He next looks at the analyses and finds fertilizer No. 1
to contain :

Soluble Phosphoric Acid.......... 11 per cent,
Reverted ¢ ety e el 7 per cent.

Rotashe e s None.

INTIrOaentes et i B e None.

And fertilizer No. 2 to contain :

Soluble Phosphoric Acid ) 9

e o 5 i ).0 per cent.
INAGIe M On G oa ety SR s S D 9¢ner cent.
ROt e il s ol s 4.0 per cent.

He is now able to judge quickly which of the two fer-
tilizers 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 have paid $14.00 for the phasphoric acid which
he needed and $14.00 for the nitrogen and potash which
he did not need. But should he be in doubt whether his
land meeded one. or all the elements of a fertilizer, he
would be wise in purchasing No. 2. For should his soil
need potash and nitrogen, or all three of the essential ele-
ments, to produce+a large corn crop, and should he have
purchased No. 1 it is doubtful whether he would- have
received any benefit from it.
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Concentrated Fertilizers More Economical.

Another matter of relative cost may properly be consid-
ered here. Other things being equal, the cost per pound
of the essential ingredients in a concentrated fertilizer
is usually less than in one where the percentages are lower,
on account of the increased cost for freight and handling
in the latter case. Sup‘pose., for example, our farmer is
offered fertilizer No. 1 at $25.00 per ton at the factory,
and another containing just twice the percentage of
phosphoric acid, in equally available form, at $50.00. It
is evident that the second would be really cheaper, be-
cause in one ton he would get as much available phos-
phoric acid as in two tons of No. 1, and would save
freight, cost of sacks, and handling on-one ton of fertili-
zer. This is an extreme case, but the principle holds
good where the difference is not so great.

How to Apply Fertilizers.

In applying fertilizers it is important that they be so
scattered and mixed with the soil as to encourage the
spreading of the:roots of plants, and also to place the
necessary amount of plant food within the reach of the
roots from the very first.

It is generally best to sow them broadcast or drill and
work well into the soil before planting. When a small
quantity of fertilizer is applied to each hill or row at
planting time, it acts mainly as a stimulant to produce
an early and vigerous start, which is considered necessary
for the tobacco crop, but often renders the crop more
sensitive to drouth. In any case care should be taken to
miz the fertilizer with the soil, so that it will not come in
contact with the seeds or plants.  Most fertilizers, and es-
pecially those containing much nitrogen, soluble phosphoric
acid, or potash, will injure or destroy young plants if brought
directly in contact with them.
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In applying a very concentrated fertilizer it is usually
best to mix it with dry earth, road dust, etec., for conve-
nience in sowing.

Materials of Which Commercial Fertilizers are
Made.

For further explanation relative to the materials of
which commercial fertilizers are made, and the chemical
terms used in speaking of them, we refer to Bulletin 41
and other issues on commercial fertilizers, copies of
which will be furnished on application.

As we receive many inquiries about the prices of fer-
tilizer chemicals, it may not be out of place to give here
roughly the cost of some of the more important ones.
The prices given are about what the materials would cost
in New York in ton lots or less, and freight from New
York is to be added. Of course prices are subject to
change and also governed in a measure by the amount of
the purchase, so that the only way to obtain perfectly
correct information is by correspondence with the deal-
ers. The following prices are for one ton :

Acid Phosphate, containing 13 to 15 per cent.

available phosphoricacid.................. $14 00
Acidulated Black, containing 16 «to 19 per cent.
available phosphoric acid.................. 23 00
Double Superphosphate, containing 45 per cent.
available phosphoric acid. ................. 56 00
Sulphate of Potash, containing 48%- to 513 per
pont.actualipotash i ST L s 50 00
Muriate of Potash, containing 504 to 535 per cent.
aptialspetashs. v i S e S 41 00
Kainit, containing 12 to 13 per cent, potash...... 12 00
Nitrate of Soda, containing 15% to 16 per cent. of
HibHe g BT As T S e L e . 52 50

Sulphate of Ammonia, containing 20 per cent. 01
SR REY TS 0 PR PO A A e R G R D
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Values Used.

) | The following are the values used for the essential in-
: gredients in calculating the estimated value per ton :
! Phosphoric acid soluble in water, 8 cents; “reverted ”
phosphoric acid, 8 cents; insoluble phosphoric acid, 2%
cents ; phosphoric acid in fine bone, 44 cents, in medium
bone, 4 cents per 1b. ; potash from: muriate 6 cents ; from
i sulphate 74 cents, and nitrogen, 20 cents per 1b.
11 Fine bone is all that passes. through a sieve with
_ ' it meshes 125 inch square. Medium bone passes through
Yo a8 a seive with meshes 1-6'inch square, but does not include
fine bone.

4 : Fertilizers Analyzed.
ot For the year 1894, up to August 1st, 28 manufacturers
have had 109 difterent fertilizers analyzed in compliance

with the ldw, and 116,500 tags have been issued. These
analyses are printed in the following tables :

\
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BULLETIN No. 52.

COMMERCIAL FERTILIZERS,

INTRODUCTION.
BY THE DIRECTOR.

This bulletin should be carefully read by every

 farmer who uses commercial fertilizers, It is divided in-

to two parts.

The first part gives the analysis and valuation of each
sample of fertilizer furnished us by the manufacturers,
since the publication of bulletin No. 51. In this first part
and in bulletin No. 51 may be found the analysis and val-
uation of every official sample furnished us by the manu-
facturers this year. The samples sent in by the manu-
facturers we call “Official” samples, because the law re-
quires that they be sent here for analysis, and to distin-
guish them from samples which may be sent here by
farmers, or from those taken, under authority of the law,
by the Director or deptities. The .analysis of official
sample is called in this bulletin an “Official analysis.”

“In the second part may be feund the analyses and
valuations of 87 fertilizers from samples sent us by farmers
and taken by Deputy Inspectors, together with the official
analyses and valuations of the same fertilizers for the pur-
pose of comparison. The one set shows the valuation
and analysis of the fertilizers the farmers actually bought,
or fertilizers actually on sale; the other, the analyses and
valuations of the samples that the manufacturers stated
under oath were fair and true samples of the fertilizers
they were offering for sale in the State. By this means
we have the best possible check on the claims of the
manufacturers.

The results of our analyses of these 87 samples, to-
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84 Kentucky Agricultural Experiment Station.

gether with the corresponding “Official analyses ’and val-
uations are compiled on pages 107 to I17.

It is believed that the tables deserve careful study by
all interested in the consumption of fertilizers. Some
suggestions as to how to-study them are therefore given.

In the first place it is suggested to carefully read over
the explanations of the tables on page r06. Next refer to
the tables and select any brand for study that may be of
interest. Take for example the first one in the table on
page 107. Under « Name” in the first column, we find
« Furman High Grade Guano;™ this in the name under
which the brand of fertilizer is sold. In the next column
under * Where Sampled ” we find in the upper line “ Offi-
cial, 1892, and in the lower line, ‘“ Cave Spring.” This
indicates that the fertilizer sampled at Cave Spring, had
“1892" tags om it, the sample therefore should be com-
pared with the official sample of 1892. In the next col-

umn is given the station aumber. On the lower line,
corresponding to Cave Spring, in the preceding column,
is found ‘“2483,” By the use of this number we may
find a description of the sample on the pages just preced-
ing these tables. Referring to these descriptions we find
No. 2483 on page 100 and that the sample was sent by C.
S. Page, Cave Spring, Ky., that it was manufactured by
the Furman Farm Improvement Company, A. D. Adair &
McCarty Bros., Atlanta, Ga., being General Agents, etc
Referring again to the table, and under the columns
« Pounds in the Hundred,” we find that the two samples
contain of phosphoricacid as follows: Available; official,
9.85 per cent., Cave Spring Sample, 10.72 Per cent., or
nearly one pound in the hundred more than the official;
of insoluble ; official 1.75 per cent., the other 0.4 per cent.,
a difference of T.35 per cent. in favor of the official ; and
of total 11.6 per cent. and IT.I2 per cent respectively—
making a difference in favor of the official sample of 0.48
per cent, Under “ Nitrogen’’ we find the official sample
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to contain 2.66 per cent., while the other contains only
1.55 per cent,, a difference of over one pound in every
hundred of the fertilizer. Under ‘‘ Potash,’ we find that
neither sample contains any sulphate of potash, but that
the official sample contains 3.30 per cent. potash in the
form of muriate and the Cave Spring sample only one per
cent., a difference of 2.30 pounds in the hundred.
Referring to the last column ‘“‘Estimated value per
ton’ we find that the official sample is valued at $32.09 per
ton; the other at only $25.76, a difference of $6.33. Itis not

" claimed that the fertilizer represented by the official

sample is worth just $32.09 per tom in the markets, no
more, no less, but it is maintained that if the ’plant food
in the official fertilizer is worth $32.09 then the plant food
in the other is worth only $25.76 in the ton of fertilizer.

Impossibility of Making Fertilizers of Uniform
Composition.

It will be noticed in our example that the variation
between the two samples, of $6.33 is against the purchaser.
Such a variation should not happen. A small variation
however is to be expected from the fact that eommercial
fertilizers are mixtures of various inaterials, and however
well mixed, it is impossible to make them of uniform
composition. To illustrate, suppose that a farmer desired
to mix 200 1bs. of salt with 1800 lbs. of dirt. Lethim put
the dirt on a floor ‘and, putting the salt in, shovel and re-
shovel the whole pile over, again and again, then let him
carefully examine different portions of the pile and he in
all probability would find more salt in one portion of the
pile than another. If he remix the pile and continued to
do so until he can distinguish no difference as to the
amount of salt in different portions of the soil, by the eye,
let him take, say, a pound sample from some part of the
pile, and then another equal portion froma different place
in the pile and have the two samples analyzed;-he would

VT TR
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86 Kentucky Agrecultural Exper_z'gizeizt Station.

find one contains more salt than the other. Why? Be-
cause the small quantity of salt had not been thoroughly
mixed with the large amount of dirt. The same difficulty
is experienced in mixing the different ingredients of fer-
tilizers, and obtaining a fertilizer of uniform composition.
For example, suppose a manufacturer desires to make a
fertilizer containing certain amounts of nitrogen and phos-
phoric acid, and 5 per cent. of potash. He could take 200
Ibs. of muriate of potash and mix it with 1800 pounds of
the other ingredients containing the desired quantity of
phosphoric acid and nitrogen. If the muriate of potash
contained just 5o per cent. of potash, and the 200 pounds
were so thoroughly mixed that the mixture was utiiform,
each one hundred pounds of the fertilizer would contain
exactly 5 lbs.of potash. Even though the manufacturer
has the advantage over the farmer, as he mixes by ma-
chinery, and thus obtdins a more uniform mixture, yet it
is true that no two sacks of the fertilizer will contain ex-
actly the sanle amount of potash. For the same reason
the phosphoric acid and the nitrogen, or ammonia may
vary. , : '
From what has been said above, it is seen that fertil-
ser manufacturers cannot send a sample here as the
“official sample” which will always contain exactly the
same amount of potash, nitrogen or phosphoric acid as
the goods they sell. In comparing, therefore, thersamples
taken by farmers or inspectors with the official samples,’
we must make allowances for variations which occur iy,
mixing the fertilizers and sampling them. This variation,
however, should not be great, and there is no reason why
the samples taken of the goods actually on sale should
ot be as often above the official sample as below it.

How Much Variation is Allowable?
Samples of a well-made mixed fertilizer should not
vary from each other more than 14 per cent. in total
phosphoric acid or potash, nor more than ! per cent. in
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nitrogen, and the estlmated value should not vary more
than two dollars.

It is claimed by some 'manufacturers that where
tankage is used to furnish ‘phosphoric acid and nitrogen,
the above limits are too narrow; that, as tankage is the
dried and ground meat, entrails and other refuse of the
slaughter-house, it necessarily varies in composition from
time to time, and far beyond the limits set forth above ;
and that consequently a given brand of fertilizer, com-
posed to a large extent of tankage, would likewise vary

from time to time to a considerable extent.

But the farme;' in turn.has the right to claim, and
justly, that he purehases fertilizers for the ‘ plant food 1
they contain and not for the tankage etc., and that if the
ingredients of fertilizers vary so much in “plant food” the
manufacturer should ascertain this fact before mixing and
put the amounts of ingredients in the fertilizer in such
proportion that the required plant food shall not vary to
exceed the lnmt above stated.

With these preliminary remarks we are now ready to

‘_ discuss the:results obtained.

Of the'eighty-seven fertilizers -analyzed, thirty-nine
fell below the valuation of the official. samples, and forty-
seven exceeded the official samples in valuation, while
one could not be compared because we did not know
what year’s analysis it should be compared with, as the
sender failed to give us this information.

The average valuation ‘fthese fertilizers was 57 cents
less than the average of the official samples. Twenty-
three samples fell below the valuation of the official sam-
ples by more than two dollars per ton.

Here follow the names of these fertilizers, together
with the names of the manufacturers:
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B - ; Sh
; LAlM Valuation.’
f e ADATR & McCARTY BROS. :
. Furman High Grade GuanO.....ceooeeree-ceee e hib ¥
peat Furman High Grade Fertilizer, Oak Grove Sam-
pivel B Pleciaeceeneenne S BN e e 2 94

e Furman High Grade Fertilizer, Henderson sam-

t'l“:'_.‘.,-v ple ..... AT
Nt ~’,‘;_‘_:-""'" i Buffalo Bone Fertilizer...cceeeenecesiceese S RS ORRRE ML T L
A | ' 1 Furman Soluble Bone:with Ammonia and Potash 4 20
- P "," ' CrLevELAND DrYER Co.

' White Burley Tobacco Fertilizer......- S 2920
f Square Bone, Bowling Green sample. .. ceeereees 3 06
i Square Bone, Leitclifield SAMIPIE.cecirsnsssherssiiess 4 00

LR Buckeye Phosphate, Bowling Green sample...... 5 99
i Buckeye Phosphate, Glasgow......cocueeeeeee: Mskeluagan
G CurriE FERTILIZER CO.
e Currie’s Tobacco GIOWEL... iseeese seesensisspaeesetess 2 08
1 | GroBe FErTILIZER Co. : i
N b Big Four Tobacco Grower, Pine Grove sample... 4 00
b J. B. JoNES. o i St
Pure Ammoniated Bomne Meal....ooeeees e 0T
‘ : L;,OUDENBACK FERTILIZER Co. :
. ER Urbana Prize Tobacco Grower, Bowling Green

. sample....o.ooociceaes Ve IR e St 200
A Urbana Prize Tobacco Grower, Hopkinsville.. 13.07
S AR Urbana Prize Tobacco Grower, Franklin sample 14 2T
L Urbana Prize Tobacco Gfower,Leitchfield sample 14 07

Wt Urbana Superphosphate and Potash «.eeevveiiinnnn g 78

i Urbana Ammoniated Dissolved Bone......... e o8

¥ Urbana Sweepstakes Bone Phosphate.....ccoeveeene 12 00

e Urbana Bone Meal........ T ST ¢ gealei 5552

1‘ : f_ﬂ MicHIGAN CARBON WORKS.

SRR Homestead Potato Grower..... g i TR LT 8 63

NorTH-WESTERN FerTILIZING CO.
Horse Shoe Brand Tobacco GIOWET cecoacarossnncens 4 13
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The following valued h1gher than the corresponding
“Official samples:”

Above
P _Official
A. D. ApaIrR & McCARTY, Bros. g
Furman High Grade Fertilizer, sampled at Cas-
Ly, Ky e ey e e $ 0 15
CINCINNATI DESICCATING' Co.
Kentucky and Tennessee Tobacco Grower........ I 10
Gilead Phosphate, sampled at Glendale, Ky...... 0 48
Ohio Valley*Phosphate ...... A e 1 e 3-38
T'obacco and Potato Fertilizer, sampled at Madi-
sonville, Ky....... e R S i e i o 2 18
Phoenix Phosphate, sampled at Madisonville, Ixy I 19
Same, sampled at Glendale, Ky..ooveeee cenienieniinn. I 02
Same, sagnp]ed at Glasgow, Ky........ e S I 9O

THE CLEVELAND DrvYER Co,
XXX 'Phosphate ....... R S M e A bR 3 19

THE CROCKER FErTILIZER & CHEMICAL CO.
Crocker s Kentucky Tobacco Fertilizer, sampled

atJShelby CIbY aecsonsrarns somnnnsemsmantamibei S0s wsssss g <)
San{e, sampled at Glasgow Juhction....ooecreeneess 0 92
Crocker’s Ammoniated Practical Superphos-

DIt L s e (ovaees i s s dir et 0 70

GLORE FERrRTILIZER CO.

Kentucky Standard Tobacco Glower ............... 0 13

(3lobe Bone Dust..ccee sevevae vennens L el aies 1 18

Progress PHOSpHate...ciiereees saresaronnenensanessaneens o 64
GOULDING FERTILIZER CoO.

Goulding’s Bone Compoutid....ccoee wi-enmcenrnreneses 2 59
J. B. JONES.

BT ODLYES wiserinsaccans: son s teee s ssatianstacs 000 e g 18

Pure Raw Bone Mealioiooees covecasecinnenenraenscenses o I4

s o PR s




Kentucky Agricultural Experiment Station.

Same, sampled at Adairville ....

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

9o
Ahove
Do
Tar Jones FERTILIZING Co.
Pure Raw Bone Meal, sampled at Ehzabeth-

fown, Ky..eosioeaiciuianns e siaaes RiE Z
Same, sampled at Hodgensville, Ky....ccevuee eenes 2 66
Ammoniated Bone Meal...coceeveiueieiiiinnns i 1 04

TaE LoupEnBack FERTILIZER Co.
Urbana Prize Tobacco Grower, sampled at Har-

AINSDUTE wevvrenvennrenrirnnueeiniiiirenennaeatianeaeese 8 06
Urbana Superphosphate and Potash, sampled at

Hardinsburg :..........dee. e R e L LAt 00
Urbana Ammoniated. Dissolved Bone, sampled |

at Hardinshurg coeeeeeesreenesrecinaccecniene e T80

A. B. MAYER MANUFACTURING Co.
Anchor Brand Complete Fertilizer ........... R
MicHIGAN CARBON WORKS.
Jarves’ Drill Phosphate ..... A R R o, 88
Homestead Tobacco Grower, sampled at Glas-

gow, Ky........ ! Sy hade s b s edaol, Sl i O 52

Same, sampled at Homesvﬂle ........................ . 0 03
NaT1oNAL FERTILIZER CoO. |

Tennessee GUanO.........- Bt L r4dims ik I 95

National Dissolved Bone, sampled at Elizabeth-

COVIL e o s it h 7 aie. oseisl s lsials o3| wlaiere s Blutars alate 0 da st sie win ey a b 0 02
Same, sampled at Hodgensville ..................... KPS T
Tobacco Grower, sampled at Hodgensville ........ ipaT2
Same, sampled at Bowling Green .........coooiuine. 5 82
Same, sampled at Hopkinsville ....ooveieniiinniis 2 63

NorLTE & Doncu FERTILIZER Co.
Pure Raw Bone Meal ..... SRR o HE N shiel o sut o0 62
NORTH-WESTERN FERTILIZING Co.
H. S. B. Superphosphate and Raw Bone Mixture 3 74
Ky-Ana Phosphate, sampled at South Car-
ROIIEOTT ROy e et o S e S T e T 6 16
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iz é&%‘i{&
H. S. B. Tobacco Grower, sampled at Hopkins- } abas
ALl owis o ks s s L AT o b R Lk APy T 6 o8
H. S. B. Challenge Corn Grower, sampled at
kb Om I g s s st et vas BN 2 0 3o ehh s s o Shia s o 77
Same, sampled at Russellville, Ky.........oes coene. o 8o
H. S. B. Kentucky Corn and ‘Tobacco Grower,
sampled at Hopkinsville, Ky....cooeeieinrnciniiins o 56
Same, sampled at Allensville, Ky..cocovevniieinnn 3 44
Same, sampled at Franklin, Ky........ cccoeeanniiie. 0 39
Joun S. REes® & Co.
Crown Bone Phosphate and Potash................... o 84
J. F. & W. H. SINGER.
Standard Raw Bone Meal .ooooviiiinionnnneniiinnne 1 26

STANDARD Guano & CHEMICAL MFG. Co.
Pure Ground! Bone: - o0t

(8]

=9

From the above it will be seen that three firms fur-
nished thé greater portion of the fertilizers which fell
below the limit of two dollars less in valuation than the
official samples.

Adair ‘& McCarty Bros. claim, that in 1893 a mistake
was made at the factory in sending a carload of the Fur-
man High Grade Guano or Fertilizer, to Hopkinsville,
Ky. They also sent a second sample here, stating that
the first sample was a higher grade than they would
thereafter send out; but even then the goods fell below the
official as shown by the tags on the goods. Furthermore,
it appears from the’ result of our analyses and as shown
above, that other of their brands fell short as well as the
Furman High Grade Guano.

Loudenback Fertilizer Co., of Urbana, O., put forth the
claim that the goods which they shipped in early Spring
into some parts of Kentucky failed to come up to their
expectations in the percentages of potash, nitrogen and
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phosphoric acid, because the materials of which they
made the fertilizers did not contain the quantity of these
ingredients which were claimed, and on this account they
failed to come up to the official samples sent here which
were made prior to their shipments. Upon being notified
of the discrepancy between the official sample and a sam-
ple of “ Urbana Prize Tobacco Grower” taken from a
carload lot in Bowling Green they withdrew this carload
from the state. At the time, however, they did not notify
this office that shipments made to other parts of the
state, at or about the same time, were inferior to the offi-
cial samples on file here. - : '

They claim, however, that they took particular pains
to notify all of their agents thata mistake had been made,
and for them to explain the matter to purchasers. This
firm should have at pnce withdrawn their official samples
which did not represent their goods, and substituted others
that were fair and true samples of their fertililizers
on sale in the State, and have destroyed all tags based
upon the first official samples and replaced them with
others representing the second official samples; then no
explanation would have been necessary. :

Later shipments of fertilizers by this firm, as sampled
at Hardinsburg, show them to have a valuation much
above the official samples here.

The other manufacturers who appear in the list as
having samples below the standard, have only oné each.
As most of these firms have many brands on sale in the
state, and sell large quantities of fertilizers that come up
to the official samples, or are in many cases above them
in value, the appearance of a single sample i this list is
in all probability the result of a mistake or a blunder, in
putting a particular fertilizer in wrong sacks, or getting
wrong official tags on the sacks. ‘

Examining them, we find:—The Currie Fertilizer Co.,
has one sample which fell just below the limit of $2, viz.:
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Currie’s Tobacco Grower. Referring to the analysis, we
find the cause in the potash. In the official sample, page
111, No. 2333, we find 9.59 per cent. of potash, and in the
sample of the same from Hodgensville, same page, No.
2541, tagged with an 1894 label, '7.72 per cent. potash.
Furthermore the potash in the official sample is in the
form of sulphate, while it is in.the form of muriate in
the other sample. Probably a mistake in sacking, as
other fertilizers are up to official samples.

The sample of Big Four Tobacco Grower, manufac-
tured by the Globe Fertilizer Co., taken at Vine Grove,
fell short 34 of a‘'per cent, in nitrogen and !4 per cent.
in potash from the offieial sample. Furthermore, the
official sample contained some of the nitrogen in the
form of nitrates, while the Vine Grove sample did not.
A sample of the same goods taken at Gordonsville was
all right, showing evidently some blunder in labeling the
sacks of the Vine Grove sample. No official tags were
found on this fertilizer when the sample was taken at
Vine Grove; a plain yiolation of the law.

J. B. Jones’ Pure Ammonjated Bone Meal, as found
at Leitchfield, was altogether a different fertilizer from
the official sample on file here. [The official sample con-
tains 17.27.per cent. total phosphoric acid, while the
sample taken at Leitchfield contains only 7.57 per cent.
—a difference of nearly 10 per cent.—the result, un-
doubtedly, of using tankage without first analyzing it.

The analysis of the Michigan Carbon Works’ Home-
stead Potato Grower, as sampled at Elizabethtown, would
indicate that.a mistake had been made in labeling it. It
is probably Corn and Wheat Grower. All of their sam-
ples taken, with the exception of this sample, showed a
valuation above the official samples.

As shown in the tables all of the Northwestern Fer-
tilizing Co’s., samples, with the exception of the sample
of the “ Tobacco Grower” taken at Adairville, proved
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upon analysis to be equal, if not superior, to the official

samples. %
It should not be understood from what has been said,

that the fertilizers which fall below the standard of the
official analysis, are altogether worthless; they no doubt
would produce good results where {ertilizers of their make-
up are needed, but it is maintained that they would be
still more valuable if they came up to the standard. Ifa
farmer pays for plant-food he should get all, within the
limits of errér in mixing etc., that is represented to be in
the fertilizer, and it is better that he should buy on the
basis of the analysis as found on the official tag than any

other way.
To this end the following suggestions are made:

1. To purchase with a’guarantee that the fertilizer is as repre-
sented by the official tag attached.

2. Take a sample ‘imniediately, especially if purchasing in large
quantities, and send it t0 the Director for analysis, to see whether the
fertilizer is as represented by the seller. Sakdind

3. To have nothing to do with fertilizers which are not labeled
with a tag bearing an analysis, and certified to and signed by the
Director. Manufacturers of genuine goods are always willing to com-
ply with a law which' protects them as well as the purchasers, and
their goods will be found labeled as required by law: It is generally
those who offer adulterated or inferior goods that do not desire the
quality of their goods tg be known.

In order to obtain a fair sample for analysis the following direc-
tions should be followed. -

) HOW TO TAKE SAMPLES,.

a. If possible, let the agent or dealer from whom the fertilizer is
purchased, or his representative, be present when the sample is taken,
<o that the claim of unfairness may not afterwards be raised.

b. Select at least two average sacks of the fertilizer, preserving
the labels to send with the sample. Open these sacks' and mix well
together the contents of each, down to one-half its depth, emptying
out upon a clean floor, if necessary, and crushing any soft, moist
lumps in order to facilitate ‘mixture, but leaving hard, dry lumps
unbroken, so that the sample shall exhibit the texture and mechanical
condition of the fertilizer. In a large lot at least one sack in every
twenty should be taken. '
¢. Take out five equal cupsful from different parts of the mixed
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portions of each package. Pour them all one over another, upon a
paper or clean floor ; intermix again tho;'oughly, but quickly, to avoid
loss or gain of moisture; fill a can or jar from this mixture; enclose a

tag from one of the sacks; seal; label plainly, giving also name of
sender. -

d. Prepare and send with the sample a certificate signed by the
purchaser and attested by at least one witness, stating that the affiant
is an agriculturist and purchaser of the fertilizer and that the sample
has been taken in the manner prescribed, for the purpose of free an-
alysis under the law. : oirs

b

Send the sample by express, (:har‘gés prepaid, to
M. A. SQOVELL. Director, Lexington, Ky:

Blank certificates Will‘be'furnish’ed on application,
They read as follows-:

_FARMER'S CERTIFICATE.

T certify that the.fertilizer, a sample of which I have taken in ac-
cordance with the directions printed on the back of this certificate, for
the purpose 6f free analysis under Sec. 7 of the fertilizer law, was pur-
chased by me for my own use and not for sale.

I further certify that the sample was taken from..................

sacks out.of the whole lot of..... ...coconna.... sacks in the presence

and sent by ex,f)ress to M. A. Scovell, Director, Lexington, Ky.

And T further certifv that the fertilizer, when this sample was
taken, was in the same condition as when I purchased it and had not
been exposéd to the weather.

: »_(.Signature) R o T PR Crs ot e

RO Addness) i o R i s ey e s e s

Signature of Witnesses:

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

----------------------------------------
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1. OFFICIAL ANALYSES.

—_—

il o Since the publication of Bulletin No. 51, the follow-
S e ing analyses have been made for manufacturers in com-
v pliance with the fertilizer law, and these fertilizers are
| now legally on sale in the State, in addition to those
AL oiven in the bulletin referred to above. The analytical
o, 8 work was for the most part done by Mr. Henry E. Curtis.
kL e On January I, 1894, the following values for the ‘“es-
Dt sential ingredients” were adopted, viz: “ Soluble ” and
A “reverted ” phosphoric acid, 8 cents; “insoluble ” 2%
e * - cents; nitrogen, 2¢ cents; potash from muriate, 6 cents;
e 1l from sulphate, 7% cents; phosphoric acid in ‘“ fine bone,”
g W 4% cents, and in “ medium bone,” 4 cents per pound.
I T For other particulars see Bulletin No. 51.
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II—ANALYSES OF FARMERS' SAMPLES AND
SAMPLES COLLECTED BY DEPUTY
' INSPECTORS.

+ :

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 reg-
ulations of the Dlrector of the sa1d Experiment Station,
and forward the same to the Experiment Station for an-

-alysis, which analysis shall be made free of charge.” In

the same section the Director is authorized, “In person or
by deputy, to také samples for analysis from any lot or
package of any commercial fertilizer which may be in
the possession of any dealer in this State.”

Under the first provision a number of samples have
been sent in-by farmers from time to time,

Acting under the second provision, the Director has,
at various times, ‘authorized.the collection of samples for
analysis from stock in the hands of dealers. Last spring
Dr. V. M. Metcalfe was so deputized, and collected sam-
ples in the western and south-western parts of the State
from Mareh 31 to April 14. He was instructed to sample
as many different brands as possible, but at the same
time to avoid causing unnecessary inconvenience to
dealers in so doing. In the latter part of October, Mr.
Henry E. Curtis was also deputized, and collected sam-
ples at Hardinsburg.

I this bulletin will be found the results of the an-
alyses of the samples obtained. Those collected by
Messrs. Metcalfe and Curtis are indicated as having been
collected by a deputy inspector; in all other cases the
name of the person who sent the sample is given. The
analytical work was done by Mr. H. E. Curtis, assisted
by Mr. B. C. Keiser.

Here follows, first, a brief description of each sam-
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ple; and, second, the amalyses in tabular form. For
convenience of reference the ‘“‘Station number” of each
and all brands of the same’ mantufac-

sample is given,
The names of the manu-

turer are arranged together.
facturers are placed in alphabetical order in the descrip-

tion of the samples, and following each manufacturer’s
brands of his make that were analyzed.

In some cases the same brand was obtained of differ-
ent year’s manufacture. In suclr cases it is important to
compare with the official analysis of the proper year,
because these analyses are not always the same each
yeat, and the values of the “‘essential ingredients” are
changed from time to time. ‘T'his is the reason why tags
must be sent with each sample for analysis.

name are the

Description of Samples,

A. D. ADaIrR & McCarTY BROS., Atlanta, Ga., genéral
agents for the Furman Farm Improvement Co.

No. 2483. Furman High Gradé Guano, sent by C. 8. Page, Cave
Spring, Ky. The analysis on the tag sent corresponded to No.
1869. The sample contained a number of small clods of goil
and some dry droppings of fowls or pigeons, as well as a few
fragments of tobacco leaves.

No. 2489. Furman High Grade Fertilizer,
Grove, Ky. The analysis on the tag
2257. &

No. 2493. Same as No. 2489, received later.

No. 2515. Furman High Grade Fertilizer, gampled by deputy inspec-
tor from stock of Hancock & Co., Casky, Ky. Tag sent corre-
gponded to No. 2257.

No. 2516. Same brand, &, from stock of Banks Hardware Co., Hen-
derson, Ky. Tag sent corresponded to No. 2257.

No. 2517. Buftalo Bone Fertilizer, sampled; &c., from stock of Banks
Hardware Co., Henderson, Ky. Tag sent corresponded to No.

2217, i
No. 2518. Same brand, &c., from stock of Hancock & Co., Casky, Ky.

Tag sent corresponded to No. 2217.
No. 2519, Furman Soluble Bone with Ammonia and_Potasbh, gampled,

&e., from stock of Hancock & Co., Casky, Ky. Tag gent corre-
sponded to No. 2258

sent by P. C. Sallee, Oak
sent corresponded to No.
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No.2520. Farish Furman Formula, sampled, &c., from stock of Han-
cock & Co., Casky, Ky. Tag sent corresponded to No. 2259.

No. 2348. Samp[e sent by R/ G Hopkins, Pembroke, Ky. No tag
gent with thelsample. Mr. "H. said the tags had been destroyed
and that ‘‘the}igoods, was manufactured by McCarty Bros.,
Atlanta, Ga. * * # It had no beneficial effects for me.” As
Mr. Hopkins failed to-send a tag, we do not know what year’s
analysis this should correspond to.

THE jCINCINNATI DESICCATING Co., Cincinnati, O.

No. 2565. .Fine Ground Bone, sampled by Deputy Inspector from stock
of Moore & Barker, Adairville, Ky. Tag sent corresponded to
No. 2278.

. No. 2566. Kentucky & Tennessee Tobacco Grower, sampled ete. from

stock of Depp & Terbune, Glascow, Ky. Tag sent corresponded
to No. 2113.

No. 2567. Gilead Phosphate, sampled ete. from stock of Walker &
Redman, Glendale, Ky. Tag sent corresponded to No. 1906.

No.2568.. Same brand &c., from stock of Moore & Barker, Adairyille.
Tag sent corresponded to No. 1906.

No. 2569. Ohlo Valley Phosphate, sampled &ec. from same. Tag sent
corresponded to No 2196.

No. 2570.. Tobacco and Potato Fertilizer, sampled &c. from same. Tag
sent corresponded to No. 2198.

No. 2571 Same brand &c., from stock of L. L. Lapp & Co., Madison-
‘ville, Ky. "Tag sent corresponded to No. 2198.

No. 2572. Rhoenix Phosphate, sampled &c. from same. Tag sent cor-
responded to No. 2197. .

No. 2574. Same brand, sampled &c. from stock of Walker & Redman,
Glendale, Ky. Tagsent corresponded to No. 2197.

No. 2574. Same brand &c., from stock of Depp & Terhune, Glasgow,
Ky. Tag sent corresponded to No. 2197.

Tar CLEVELAND DRVER Co., Cleveland, O.

No. 2551. White Burley Tobacco Fertilizer, sampled by Deputy In-
spector from stock.of N. F. Hill, Bowling Green, Ky. Tag sent
corresponded to No: 2187.

No. 2552. Square Bone, sampled &o. from same. Tag sent corres-
ponded to No. 1588.

No.2553. Same brand &c., from stock of A: S. Gardner, Leitchfield,
Ky. Tag sent (onesponded to No. "If)l

No. 2554. Buckeye Phosphate, sampled &ec” from stock of N. F. Hill,
Bowling Green, Ky. Tag sent corresponded to No. 344.

No. 2555. Same brand &c, from stock of Wood & Mueller, Glasgow,
Ky. Tag sent corresponded to No. 2188.
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No. 2556. Ammoniated Dissolved Bone, sampled &c. from stock of
Taylor & Co., Beaver Dam, Ky. Tag sent corresponded to No.

2190. 3
No. 2557. XXX Phosphate, sampled_&c. from stock of Kefauver &

Durbin, Big Clifty, Ky. Notagson the goods. This lot of goods
was shipped into the state by mistake, but the company sent
sample for official analysis immediately upon being notified.
The analysis is No 2438. - .

CrockEr FrrTILIZER & CHEMICAL CO, Buffalo, N. Y.

No. 2491. Crocker’s Kentucky Tobacco Fertilizer, -sent by W. E.
Grubbs, Shelby City, Ky. Tag sent corresponded to No. 2354.

No. 2550. Same brand, sampled by Deputy Inspector, from !stock of
W. L. Hazlitt, Glasgow Junction, Ky. Tag sent corresponded to
No. 2354. i

No. 2492. Crocker’s Ammoniated Practical Superphosphate, sent by
W. E. Grubbs, Shelby City, Ky. Tagsent corresponded to No.
2341. g

CurrIirk FerTILIZER CoO., LLOUISVILLE, Ky.

No. 2541. Currie’s Tobacco Grower, sampled by Deputy Inspector from
stock of William Leming, Hodgensville, Ky. No tags on the
goods. This sample was collected JApril 9th and as the official
analysis was made in January of this year w
official for 1894, for comparison.

No. 2490. Currie’s Raw Bone Meal, sent by Leonard Drane, Eminence,
Ky. Mr. Drane stated that it was 1893 goods, but sent no tag.

GLoBE FERTILIZER CO., LOUISVILLE, Kv.

No. 2558. Kentucky Standard Tobaoco Grower, sampled by Deputy
Inspector from stock of B. B. Edwards & Bro’, Gordonsville, Ky,
Tag sent corresponded to No. 2379,

No. 2559. Globe Bone Dust, sampled ete. from same.
ponded to No. 1849.

No. 2560. Progress Phosphate, sampled etc. from same.Z Tag sent cor-

¢ b

e have used No. 2333

Tag gent corres-

responded to No. 2123,

No. 2561. Big Four Tobacco Grower, sampled etc. from same. Tag
sent corresponded to 2376.

No. 2562. Same brand etc., from stock of Hunt & Crutcher, Vine Grove,
Ky. No tagson the goods. This is the first season this brand
has been offered for sale in this State and therefore the analysis
should compare with No. 2376. It may be noted here that the
official sample (2376) and the sample from Gordonsville (2561)
both contained nitrates, while that from Vine Grove (2562) ,con-
tained none.

No. 2563. Eagle Fertilizer, sampled, &e., from stock of F. M. Joplin,

Elizabethtown, Ky. Tag sent corresponded to’No. 2377.
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No. 2564. Same brand, &c., from stock of Miller & Halstead, Elkton,
Ky. Tag sent corresponded to No. 2377.

GouLDING FERTILIZER Co. (Limited), Pensacola, Fla.

No. 2548. Goulding’s Bone Compound, sampled by deputy inspector
from stock of Alvis & Rankin, Henderson, Ky. Tag sent corre-
gponded to No. 1989. :

»

J. B. JonEs, Louisville, Ky. -

No. 2542. Bromophyte, sampled by.deputy inspecter from stock of
L. Vannort, Leitchfield, Ky. Tag sent corresponded to No. 2280.

No. 2543. Pure Raw Bone Meal, sampled, &c., from stock of Kefauver
& Durbin, Big Clifty, Ky. Progress Phosphate tags on the sacks.
As Mr. Jones had not had his bone analyzed at the time of col-
lecting this sample, we compare this with the analysis for 1893,
No. 2097. S Sy :

No. 2544, Pure Ammoniated Bone Meal; sampled, &e., from stock of
L. Vannort, Leitchfield; Ky. Tag sent corresponded to No. 2098.

THE JoNEs FErRTILIZING Co., Cincinnati, O.

No. 2545. Pure Raw Bone Meal, sampled by deputy inspector from
stock of Watking & Co., Elizabethtown, Ky. Tag sent corre-
sponded to No. 2315.

No. 2546. Same brand, &c., from stock of Head & Cessna, Hodgens-
ville, Ky. Tag sent corresponded to No. 2315.

No. 2547. Ammoniated Bone Meal, sampled, &c., from stock of Wat-
kins & Co., Elizabethtowh, Ky. Tag sent corresponded to No.
2317.

TaE LOUDENBACK FERTILIZER CO., URBANA, O.

No. 2381, TUrbana Prize Tobacco Grower, sent by G. M. Bedinger & Co.,
Bowling Green, Ky. Tag sent corresponded to No. 2313.

No. 2508. Same brand, sampled by Deputy Inspector from stock of
Winfree Rros.,  Hopkinsville, Ky:- Tag -sent corresponded to
No. 2313.. ;

No. 2509. Same brand etc., from stock of P. V. Mayes ,Franklin, Ky.
Tag sent corresponded to No. 2313.

No. 2510. Same brand, ete., from Rogers, Bassett & Co,, Leitchfield, Ky.
Tag sent corresponded to No. 2313.

No. 2790. Same brand, ete., from stock of Miller & Co , Hardinsburg,
Ky. Tag sent corresponded to No. 2313.

No. 2511. Urhana Superphosphate and Potash, gampled, etc.. from
stock of P. V. Mayes, Franklin, Ky. Tag sent corresponded to
No. 2066. ‘

No. 2791. Same brand, etc., from stock of Miller & Co., Hardinsburg,
Ky. Tag sent corresponded to No. 2066.

i AL T 0 el L S
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No. 2512. Urbana Ammoniated Dissolved Bone, sampled, etec., from
stock of P. V. Mayes, Franklin, Ky. Tag sent corresponded to

No. 2067. -
No.2792. Same brand, ete., from stock of Miller & Co., Hardinsburg,

Ky. Tag sent corresponded to No. 2067.

' No."2513. Urbana Sweepstakes Bone Phosphate, sampled, etc., from

stock of Henry Nichols, Hodgensville, Ky. Tagsent corresponded

to No. 2064. e
No. 2514. Urbana Bone Meal, sampled, etc., from stock of Rogers,

Bassett & Co., Leitchfield, Ky. Tag sent corresponded to No. 2065.
A. B. MAYER MaNUFACTURING Co., St. Louis, Mo.
No. '2549. Anchor Brand Complete Fertilizer, sampled by deputy

inspector from stock ,of Depp & Terhune, Glasgow, Ky. Tag
gent corresponded to No. 1898.

MicaEIGAN CARBON WORKS, Detroit, Mich.

No. 2575. Jarves’ Tobacco ‘Fertilizer, sampled by deputy inspector
from stock of Robey, Taylor & Co., Franklin; Ky. Tag sent cor-
responded to No. 2243. '

No. 2576. Jarves’ Drill Phosphate, sampled, &ec., from stock of Chris-
man & Hughes, Glasgow, Ky. Tag sent corresponded to No.
2244. -

No. 2577. Homestead Tobacco Grower, sampled, &ec., from same. Tag

gent correspondéd to No. 2240.
No. 2578. Same brand, &c., from stock of Forbes & Bro., Hopkinsville.

Ky. Tag sent corresponded to No. 2240.

No. 2579. Homestead Potato Grower, sampled, &c., from stock of Ti. L.
Patterson & Bro., Elizabethtown, Ky. Tag sent corresponded to
No. 2242.

NATIONAL FErRTILIZER CO., Nashville, Tenn,

No. 2521. Tennessee Guano, sampled by deputy inspector from stock
of Kefauver and Durbin, Big Clifty, Ky. Tag sent corresponded
to No. 2234. )

No. 2522. National Dissolved Bone, sampled, &e., from stock of C. W.
Quiggins, Elizabethtown, Ky. Tag sent corresponded to No.
D

No. 2523. Same brand, &c., from Stock of D. E. Patterson, Hodgens-
ville, Ky. Tag sent corresponded to No. 2236.

No. 2524. Tobacco Grower, sampled, &c , from same. Tag sent corre-
gponded to No. 2235.

No.2525. Same Brand &c., from stock of F. K. Taylor, Bowling Green,
Ky. Tag sent corrgsponded to No. 2235.

No. 2526. Same brand &c., from stock of Winfree Bros., Hopkinsville,
{y. Tag sent corresponded to No. 2235.
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NorteE & Dorcu Ferririzer Co., St. Louis, Mo.

No. 2611. Pure Raw Bone Meal, sent by Almer Barnes, Mt. Washing-
ton, Ky. Tag sent corresponded to No. 2299.

NORTH-WESTERN FERTILIZING Co., Chicago, IIL

No. 2529. Horse Shoe Brand Prairie Phosphate, sampled by Deputy
Inspector from stock of Hocker & Co., Beaver Dam, Ky. Tag
sent corresponded to No. 2360. ' '

No. 2530. H.S. B. Fine Raw Bone, sampled &c. from stock of Miller
& Halstead, Elkton, Ky. No tags on the sacks. As the North-
Western Fertilizing Co. had all their brands analyzed early in the
season we compare this with the official analysis for 1894, No.
2355.

No. 2610. Samé brand &e., sent by John C. Pierce, Gashen, Ky. Tag
sent corresponded to No. 2355. >

No. 2531. H. S. B. Superphosphate and Raw Bone Mixture, sampled
by Deputy Inspector from stock of F. M. Joplin, Elizabethtown,
Ky. Tagsent corresponded to No. 2169.

No. 2532. H.S. B. Ky-Ana Phosphate, sampled &ec. from stock of
R. W. 'Balser, South Carrollton, Ky. Tag sent corresponded to
No. 2168.=

No. 2533. Same brand &c. from stock of H. Myer, Adairville, Ky. Tag
gent corresponded to No. 2168.

No. 2534. H. S. B. Tobacco Grower, sampled &c. from same. Tag sent

corresponded to No. 2357.

No. 2535, Same brand &c from stock of Forbes & Bro., Hopkinsville,
Ky. Tag sent corresponded to No. 2162.

No. 2536. H. S. B. Challenge Corn Grower, sampled, ete., from stock of
Miller & Halstead, Elkton, Ky. Tag sent corresponded to No.
2163.

No. 2537. “Same brand, etc., from stock of Gillum & Son, Rus-
sellville, Ky. No tags on sacks. Asthis analysis is almost iden-
{ical with 2536 we compare it with the same official sample No.
2163. :

No. 2538. H.-S. B Ky. Corn & Tobacco Grower, sampled, etc., from
stock of Forbes & Bro., Hopkinsville, Ky. Tag sent corresponded
to No. 2166.

No. 2539. Same brand, ete., from stock of Claud Haddox, Allensville,
Ky. Tag sent corresponded to No. 2166.

No. 2540 Same brand, etc., from stock of McCartney & Grainger,
Franklin, Ky. Tag sent corresponded to No. 2166.

JouN S. REESE & Co., BALTIMORE, Mbp.

No. 2527. Reese’s Pacific Guano, sampled by Deputy Inspector, from
stock of G. G. Ellis, Henderson, Ky. No tags on sacks. Mr.

3
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Ellis claimed that tags were on the road. As this sample was
taken before the official analysis for the present year was made,
we compare it with No. 2252, the official sample tfor last year.

el ﬁ b No. 2528. Crown Bone Phosphate and Potash, sampled, etc., from
R O : stock of J. A. Small & Bro, Owensboro, Ky. Tag sent corres-
e ponded to No. 2281. .
Rl J. F. & W. H. SINGER, NASHVILLE, TENN.

vk No. 2620. Standard Raw Bone Mea], sent By Whitsitt Hall, Auburn,
: ; Ky. Tag sent corresponded to No. 2601.
SrANDARD GUANO & CHEMICAL Mre. Co., NEW OR-
e LEANS, LA.
) No. 2783. Pure Ground Bone, sent by S. E. Steger, Trenton, Ky. Tag
gent corresponded -to No. 2472.

Explanations in Regard to the Tables.

In the following tables we have given in the first
15 T column the name of the brand; next, where the samples
At were taken; then, the “station number,” and, lastly, the
SRy SR 5 analysis and valuation. The same order is preserved in
msls the tables as in the description of the samples, hence it
AT was not thought necessary to repeat the name of the man-
Aedioait ufacturer, In the case of each brand, the official analysis

bl is first given in bold faced type, for comparison. This
official analysis is the same as the analysis that was on
wrane ! the tag attached to the sack from which the sample was
VAN i taken, except in a few instances where the tag was not
furnished us, or where there were no tags on the sacks, in
which cases we have had to use our judgment as to what

year’s analysis to take.
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I. SPRAYING For CobLING-MoTH.

!

BY H. GARMAN, ENTOMOLOGIST AND BOTANIST.

In Bulletin 44 of this Station, published in January,
1893, was given'the results of experiments in spraying
apple trees to check the destructive rots to which the fruit
is subject in this region, and 1nc1d£;ntally some facts were
elicited concerning the injury from .codling-moth that
determined me to experiment with reference to the in-
sect injury alone when opportunity offered. The com-
plete failure of the apple crop in 1893 prevented the
realization of this intention during that season, and it
was not till the summer of 1894 that a chance came to
test the use of arsenites for the codling-moth injury.
Two janet trees were selected in June for this purpose.
They set a fair number of apples, whereas the fruit of
but few other trees in' the orchard escaped late spring
frosts. The trees stand side by side, the sprayed tree
being somewhat the larger, but having a branch in a
dying condition ,which tended to.make the two more
nearly equal, 'su'pp'o'sincr that the size had any influence
on their bearmg capacity. The tree to be sprayed was
numbered 499, the“check tree received the number 500.

On July 11,.No. 499 was sprayed with London purple
mixture (1 1b. .'_to 160 gallons), 71 gallons being applied
to the leaves. '

On July 30, August 6, and August 13, this tree was
sprayed with Paris green mixture (1 1b. to 160 gallons), 10
gallons being applied on each of these dates.

August 20 and August 27 the tree received 16 gallons
of Paris green mixture, 8 gallons on each date.

No. 499 {hus received during the summer six appli-
cations, aggregating 537 gallons, and containing, as I
calculate, about 2.6 ounces of arsenic.
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The fallen apples were cathered under both trees at
intervals during the summet, and were examined both
with reference to the injury by codling-moth and also as
to rotting. The Paris green mixture is.not recognized as
having special value for checking the fungus diseases of
plants, although from the effect of the’ arsemites on the
spores when applied directly, in the laboratory, one would
expect it to have a very decided effect when sprayed upon
the plants. The results, however, show that it did not
have any effect in checking the rot, a statement which it
will be seen 1s more than borne out by the data given be-

low.

No. 499.
Fallen Apples. 'The apples which fell to the ground
were picked up on five different dates, as follows:

July 30, 167, of which 163 (98 pr. t.) pvere injured by codling-moth
113 [ (19

SiA g9, 1T, 13 (76 )/ tde
Z A )Aug. 22, 231, SERRAS 156 (67 ¢ Y ees o ‘ « «
2le / ;
e Sep. 15, 203 97 (48 /) o 5 ( ¢ 0
< (Sep. 29, 86, DAL eI e e TR )
TOt'd.l 6_7'-;,-“ 13 _;g; (67 .,';c ) 4 13 (13 113 : (13 113
., (July 30,104, of which 98 (94 pr. ct.) were injured by codling-moth.
S \Aug. 9, 11 [ 10(91 £ ¢ ) 113 A HREL “ “
Z oz . ’ n’ < 113 » ST o e « o 3
@ g JAug. 22, O3 16 (84 )
= & Sep. 15, 19, e sl 3 (1Rt i G« o e «
P
& R [Sep. 29, 3; £ $¢ 1 (33 ¢ ) was [ ‘ (343 13
S e £
Motal160; e voss 131 (82 & ) were 33 « «

A total of 834 apples was thus gathered and exam-
ined from the sprayed tree, and only 19 pef cent. was free
from the rot fungus. [It is interesting to note that the
proportion of not rottying to rotting apples gradually di-
minishes during the seasom notwithstanding the spraying.
On July 30, 38 per cent. were free from rot; on August 22
the proportion had sunk to g per cent, and on the last
date of examination, Sept. 29, only 5 per cent. of the

apples gathered under the sprayed tree were free from rot.
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It is very evident from this result that spraying with Paris
green alone cannot be expected to check the rotting of
apples.

On the other hand the effect on the codling-moth in-
jury was evidently beneficial. Of the first lot examined,
on July 30, 98 per cent. was wormy, and on subsequent
dates the percentage declined steadily in both not rotting
and rotting apples tntil September 29 when 41 per cent.
of the rotting apples was found affected, and 33 per cent.
of the not rotting fruit.

Picked Apples.| On September 29 the apples were
picked. 213 apples weighing 20 pounds and 1}5 ounce
were without rot, and 83 (39 per cent.) of these were af-
fected with codling-moth. 104 apples showing a slight
trace of rot weighed g-pounds 3% ounces, and of this lot
40 (38 per cent.) showed the characteristic codling-moth
injury. 557 appleg taken from the tree were rotting and
useless, and of these 471 (84 per cent.) had been mined by
the insect. The entire yield of the tree, including sound
and useless fruit, weighed 401 pounds. The result of the
examination of th¢ picked apples may be summarized as

follows : oN
Not rotting 213, of which 83 (39 per cent.) were injured by codling moth.
Rotting 661, * ¢ [ B (G periconti) gttt seanity otd g

(4 13

Total 874, ¢ ¢ [594(68 percent.) “  *

: No. 500 (Check).

Fallen” Apples. The apples whiclt fell from this tree
were gathered up and examined on the same dates as
were those under the sprayed tree, with the following
result.:

July 30 87 of which 87 (100 pr.ct.) were injured by codling-moth.

[0 1 13 & 13

Aug. 9, 31¢ (€ 26(8 ')
g C;?; /"Aug. 29 9281 w6 9n7 ( 91 1 ) 13 13 113 13 {3
B R e 10 65 (89 ) p G e £
é: (Sep. 99, 14 ¢ ‘6 13 ( 93 ‘s ) 1 1 1] 13 1

i 13 13 (13 ‘e

Total,of 598 “ 548 ( 92 ‘)
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: gJuly 30, 133 of which 131 (98 pr. ct.) were injured by codling-mbth.

S . \Aug. 9, 26 s 24 (192 ) =¢ .4 o

: g y Aug. 922, 51 ({313 49 ( 97 “) 1] n 13 “ e

E 5 Sep. 15, 8 (e L 6 (75 sy ‘¢ “« i ‘s 1

5‘% Sep. 29, 9 &« ) (100 ‘e ) 1 13 N 1 ({3
Total 220 . 212( 96 *) = s . w («

It will be observed in comparing these data with those
pertaining to No. 499 that the percentage of injury does
not here become gradually less and less toward the end
of the season. In both rotting and not rotting apples the
percentage remains high, averaging for the rotting apples
92 and for the not rotting g6. This fact tends to show
that the gradual decrease in the percentage of injured
fruit from No. 499 was the result of the spraying.

Picked Apples. 'The apples were picked from this tree
September 29. The whole yield weighed 29 pounds. 176
apples free from rot weighed 12 pounds, 2 ounces, and of
these 110 (62 per cent.) were injured by codling-moth.
o4 apples weighing 6 pounds, 11} ounces showed only
slight traces of rot; 68 (72 per cent.) showed the work of
_ codling-moth. Of 546 rotting and useless apples taken
from the tree, 483 (89 per cent.) were injured by codling-
moth. ‘Thesummary of the examination of picked apples
from this tree is as follows : X

Not rotting 176, of which 110 (62 per cent.) wereinjured by codling-moth.

Rotting~ 640, ©“ ¢ 551 (86 percent.) - ce e y
Total 816, « g6l (81'per cent,) * A “
Summary.

1. A comparison of the results of the examination of

the two trees shows that the spraying had a beneficial
effect in checking the codling-moth injury, though it was
not as marked as was expected. The total number of
apples from the sprayed tree was 1708, of which 1177
(69 per cent.) were injured by the codling-moth, while in
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a total of 1634 obtained from the check tre¢ 1421 (87 per
cent.) showed the effect of codling-moth work, leaving a
difference of 18 per cent. in favor of spraying. The
sprayed tree yielded nearly twice as many sound apples as
the check tree.

2. 'The effect of spraying on the rotting of the fruit
was imperceptible. The sprayed tree was in fact slightly
more affected by the rot than was the check tree, the
former having 78 per cent of all its fruit more or less rot-
ting, while the check tree had 76 per cent. attacked.

3. The relation of codling-moth injury to the rotting
of the fruit is not, judging by these experiments alone,
very clear. On the sprayed tre€43 per cent. of the rotting
fruit was injured by the codling-moth, while of the fruit
not injured by rot 57 per cent. was attacked by the insects.
On the check tree a reverse result was obtained, 88 per
cent. of the rotting apples being attacked by insects, while
only 81 per cent. of those not rotting was so attacked.
When, however, the rotting apples of both trees are taken
together and compared with the not rotting fruit from both
it is found that the rotting apples show a smaller per-
centage of injury from the insects. Taken with the re-
sults of examinations of apples made in 1892 the evidence
still favors the conclusion reached at that time, viz. that
the codling-moth avoids rotting apples. :

4. The question so often asked as to the probability
of arsenites sprayed upon apples injuring the health of the
consumer has as often been answered in the negative, but
it can do no harm to repeat the answer to a question of so
much importance. The tree numbered 499 in these eX-
periments was sprayed more frequently than is customary
among orchardists and so received a larger quantity of
arsenic, yet chemical analysis of a half dozen apples
from the sprayed tree showed no perceptible quantity on
the fruit. The copper obtained by Dr. Peter was doubt-
less derived from the barrels and the tank of the sprayer,
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these having contained at different times during the sea-
son mixtures in which copper sulphate entered as an in-
gredient. The statement of the chemist is given below.

" Lexingrow, Kv., Dec. 18th, 1894.
Prof. H. Garman, :
Division of Entomology and Bota;'zy,

DEAR SIR : S e

The apples which you brought to the laboratory were tested in the
following manner : s

The six apples were pee!ed carefully and the peelings, including the
stem-and blossom-ends of ‘%the apples, were digested with hydro-
chlorie acid and potassinm chlorate in the usual manner. The solution
obtained was treated thoroughly with hydrogen sulphide and the re-
sulting precipitate examined for. copper and arsenic, after appropriate
treatment to destroy organic matter. No reaction for arsenic was ob-
tained, but a very satisfactory test for copper was shown. The quantity
of copper, however, was exceedingly small and was not weighable.

The meat and" ¢ores of the same apples, treated in the same Wway,

gave no reaction for either arsenic or copper.
K ‘ Very respectfully,

ALFRED M. PETER.

~

{

[I. THE USE OF ARSENITES ON TOBACCOx

: : BY H. GARMAN.

\

The practicé of spraying orchards with Paris green
and London purple appears to have become a permanent
acquis‘ition to the intelligent orchardist. It is not many
years since this treatment of the trees was assailed by
cautious writers and workers as dangerous to health, and
by some as of doubtful benefit. Nevertheless it appears
to have come to stay. It was shown at the Illinois State
ILaboratory that a much larger quantity of the poisons
could be applied to apple trees than is necessary to check
the injury of codling-moths, without leaving a quantity
on the ripened fruit sufficient to affect the health of

was presented recently before the
ciation of American Agricultural

#The greater part of this article
Entomological Section of the Asso
Colleges and Experiment Stations.
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those eating it. To the objection that stock might be
poisoned by eating grass or clover under the dripping
trees, Prof. Cook of ‘Michigan replied that he had dem-
onstrated by giving such food to his horse that it would
do no such injury. When it was objected that bees
might be poisoned by sipping the poisoned fluids from
the blossoms, it was showh that the spraying could be
practiced successfullv after waiting until the petals of
blossoms had fallen. With the cheap and excellent
spraying machinery now on the market, there would
seem to be no further reason*why every one owning an
orchard should not increase his profits by spraying.

It is not very generally known, perhaps, that Tobacco
is being sprayed with arsenites  quite extensively,
The same objections to the practice are being urged as
were formerly used against spraying apple trees, and I
think with greater show of reason in this case. The
tobacco leaf when alive is provided with large numbers
of glandular hairs which catch the spray and retain the
residue from it with tenacity, so that at the end of the
season there is likely to be a considerable quantity re-
maining on the leaves. Is it not possible that this arsenic
will injure the user of such tobacco? ’The danger in us-
ing sprayed apples, it may be urged, is lessened by the
fact that generally the skin is not eaten, and that even if
this is done the possibility of being poisoned can be ob-
viated by first washmg or rubbing the fruit thoroughly.
Such treatment is not practicable with the tobacco leaf,
hence the increased danger. Notwithstanding such ob-
jections the practice seems to be growing steadily, as will
~ be appreciated when I say that asingle firm at Lexington
sold during the past spring and summer 500 sprayers to
be used for tobacco.

Now I take it that if spraying tobacco is injurious to
health the fact should be demonstrated and published at
once. If it is not calculated to affect the user of tobacco,
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then let it be known that in the use of* arsenites we have
a very effective substitute for the laborious process of
“worming.” It can serve no useful purpose to conceal
the truth of the matter. Indeed secrecy practiced in
spraymg may justly be urged as(ev1dence that the grower
using arsenites knows that he is doing wrong. Theactual
truth appears to be that those who are unwilling to have
it known that their tobacco has been sprayed are not
afraid of the injurious consequences from using it, but of
an unthinking prejudice which knowledge of the fact
might excite in the minds of lovers of the weed.

“Spraying tobaceo can only be made a legitimate part
of farm practice by a demonstration that the arsenic left
on the plants will not injuriously affect health.

With a view to throwing some light on the subject,
a preliminary experiment was tried at the Kentucky Ex-
periment Statien this summer, the results of which are
herewith presented.

Five plots of 1-10 acre each had been planted by Di-
rector'Scovell for a fertilizer test, and after the worms be-
gan Lo appear in July we began to spray with Paris green
and London purple. The first application was made July
27, when two rows in each of four plots were sprayed
with Paris green in water (r pound to 160 gallons), 34
gallons of. this being applied to the eight rows. The
plants were thoroughly wetted, the Paris green being per-
ceptible on the leaves afterward. At the same date two
rows of the fifth plot were sprayed with London purple
in water, the same proportions being employed as in the
preceding experiment, and 9% gallons being used on the
two TOWS.

On August 3 three of the plots which had been sprayed
with Paris green mixture were sprayed again, the same
proportion of poison to water being used, and 25 gallons
being applied. The two rows previously sprayed with
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London purple were at this time treated to 1o gallons of
the London purple mixture.

It was intended to spray some of the rows a third,
and still others a fourth time, but the weather subse-
quently proved so dry that the tobacco * fired” badly and
ceased to grow. Under the citcumstances it was thought
best not to make further applications.

All the spraying was done with the Nixon Com-
pany’s cart-sprayer, and one of their climax pumps.

The Effect on the Worms.

It was no part of our original purpose to determine
by this experiment the usefulness of the practice. This
had already been settled by .the experience of practical
growers. ‘The sp«fayed plants were however closely
watched and comparisons made between them and the
unsprayed rows, the latter being carefully “wormed”
throughout the season. Unquestionably more worms ap-
peared on the uhsprayed than on the plants sprayed with
Paris green. ‘Throughout the summer the plants sprayed
with this mixture were at least as free from injury by
worms as wete the others. ‘

The rows sprayed with London purple mixture did not
seem to me as completely defended against the worms as
were those sprayed with Paris green, and I thought they
were not quite as good as the unsprayed plants'of the
same plot. My experience with the two arsenites was in
this case in accord with results of other experiments on
other insects. Whenever the two have been carefully
compared by me the Paris green has proved most effec-
tive. Since the greater costof Paris green is not an item
of much consequence, considering that the amount re-
quired in spraying tobacco is small, we may I believe re-
ject Loondon purple for tobacco spraying in favor of Paris
green. The color of the latter making it less apparent
on the leaves gives it the preference of growers, and as
far as I can learn it alone is used by them.
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In our experiments we spraye_cf two times, it wili bere-
membered, the last one being August 3. The tobacco was
not cut until Sept. 7, thus leaving a month-between the last
application and the time of cutting. During this time the
total rainfall, as I learn from Professor V. E. Muncy, the
local weather observer, W:fté 3.67 inches, the greater part
of which fell on the Izth;‘)igth and 26th. This is not far
from the average* rainfall for this month at Lexington.

There was thus ample time for much of the Paris
green and London purple left by the spraying to have
been removed by winds and rains.

The Arsenic Left on Tobacco.

The importé.nj:'thing to be decided is of course the
quantity of arsenic left on the plants at the time of cutting.
Without giving details, I will state that if all the fluid
used had a]igh«t'-_ed‘ on the plants and none had dripped
from the leaves there would have been after the single
spraying of Jiily-27 on each plant of rows 1 and 2 of plot
1, 2.0659 grains of Paris green, and as about 50 per cent. of
this was arsenic each plant would have borne 1.0329 grain
of this poison. ‘Thisis a liberal estimate of the quantity
of arsenic which these plants received, for probably not
more than four-fifths of the fluid used alighted and re-
mained uwpon the plants.

On-rows 1 and 2 each of plots 2, 3 and 4, individual
plants received 4.0913 grains of Paris green in the two
sprayings given these plots, about-half being applied
July 27 and the remainder August 3. Hach plant is esti-
mated to have received 2.0456 grains of arsenic.

. The two rows of plot 5 treated with London purple
received 4.7395 grains of London purple per plant, or
1.8957 grain of arsenic, considering that the London pur-

ple contained 4o per cent. of the poison.
An examination of the repgg‘ggf D_r.ﬂémM. P_c:ter on

’

*Prof. Muncyg records for 9 years give an average of 3.78 inches,
‘the highest being 8.78 in the year 1888, the lowest 0.62 inch in 1875.
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the chemical examination of sprayed tobacco will show that
whatever the original quantity left on the plants, but a
small part of it remained there at the time of cutting.

The largest percentage he recovered by analysis was
from Plot 4, rows 1 and 2, from ‘which arsenious oxide at
the rate of .329 grain per pound of tebacco was obtained.
Considering each plant as producing 16 usable leaves, and
four plants as producing a potnd of tobacco the poison
obtained by him is the equivalent of .0822 grain of arse-
nious oxide per plant. Since each plant of these rows re-
ceived in the spraying 2.0456 grains of arsenic it follows
that on the usable part of each plant there remained at
© cutting time only about 4 per cent. of the arsenic origin-
ally applied to the plan‘f

The plants of plot 1, sprayed but once, on July 2
retained on usable leaves only 1.8 per cent. of the arsenic
left by spraying. :

The arsenic recovered from plants sprayed with Lon-
don purple amounts ‘to about 3.2 per cent. of that apphed

When it is Temembered that but little tobacco is
swallowed by the user it seems that the small quantities
recovered by Dr. Peter show that spraying once or twice,
as practiced by us, would not render tobacco in any way
injurious™, but I would add that I do not think mixtures
much stronger than those we used should be employed
and that not more than three applications should be made
during dry seasons.

Suppose we had used three pounds of Paris green in
forty gallons.of water. With one application each plant
would have received 12,3958 grains of arsenic, and if 1.8
per cent. of this quantity remained on the usable leaves at
the time of cutting, analysis would have recovered from one
plant .2231 grain, which is at the rate of. 8924 grain per
pound. Iftwo apphcatwns of this strength had been made,
calculating from the results of our experiments chemical

¢

*2-3 grains of arsenic constitute, it is said, a fatal dose for an adult,
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analysis might have recovered .9819 grain from the usable
part of a plant, which is at the rate of 3.9277 grains per
pound of tobacco. This is a large quantity, and while these
estimates must be considered only as approximations-they
demonstrate clearly enough the general and essential
truth that a quart of Paris green in a barrel of water is
more than should be used. ¥ last season had been very
wet no doubt less than 4 per cent. of the poison would
have remained at the close~of the season, but the part of
wisdom is to avoid such strong mixtures, since the weather
cannot safely be counted on to remove the excess.

jing Tobacco.

0 .

i

I
Il

| |
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Fic. 2. Gould’s Handy Knapsack-Pump. Price with 3 feet of § inch
" hose and vermorel nozzle, $15. A stirrer or agitator is furnished
. for 50 cents extra. Capacity about five gallons. The tank is made

of heavy copper and the working parts largely of brass.

The sprayers most used in Kentucky are what are
sometimes called gravitational sprayers. That is to say
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they are not sprayers at all, but knapsack sprmklers
form now in the market consists of a galvanized iron tank
with a capacity of six gallons, so constricted that it can
be strapped to the back while in use. At the bottom of
the tank on each side is a spout to Wthh a short piece
of rubber tubing is attached, bearing at its free end a
wooden handle perforated for the passage of the tubing
through it and bearing in turn a fine rose of the sort used
A

Hh Il

Fig. 3. Stahl’s Lmelmon I\napbad\-bp:a) er. Price with Vermorel
nozzle, $12. Capacity about five gallons. The tank is made of copper
and the pump and nozzle of brass.

on ordinary watering-cans. The quantity of water ad-
mitted to the nozzle is regulated by a wire clamp. which
compresses the tubing. The idea prominent in its con-
struction is to sprinkle two rows of tobacco or potatoes as
the operator walks between them. This knapsack-sprink-
ler is a gréat improvement on the perforated tin can dus-
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ter sometimes used, and is much superior also to the
whisk-broom and bucket. But its only advantage over
the 1mproved COppET, knapsack-sprayers containing a
force-pump is in its cheapness. It sells for about $4.00,
whereas the force pump sprayers cost from $12.00 to
$18.00. ." »

Notw1thstandmg this I believe the copper knap-
sack-sprayer must éventually supplant the sprinkler, and
that the former is,. all things considered, the cheaper.
In the first place it econorfiizes material, and enables one
to apply mixtures thoroughly and uniformily. It can be
used for spraying the copper mixtures so useful for the
fungus dlseases of plants, which the galvanized iron

Fig. 4. Drake’s Champion Tobacco- Worm Destroyer.” The tank
is made of galvanized iron. Capacity about six gallons. Sold by E. B.
Drake, Lexington, Ky.
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sprinkler cannot. It permits rapid work, and although
usually provided with but a single nozzle 1 believe can be
made to spray as many plants in the same time as the
sprinkler. Its main advantage is in'the superior quality
of the work it permits.

In our use of the knapsack-sprayer, however, one
serious defect became apparent, and it is one which char-
acterizes most of the knapsack-sprayers: The weight of
Paris green causes it to settle rapidly to the bottom of the
can and as the outlet to the nozzle is here the poison is
soon discharged leaving the last fluid which emerges with
but little Paris green in it. I know the claim is made
that the motion of the man using a sprayer keeps the
mixture stirred. But in practice I have found this not to
be sufficient. The defect was so marked in the case of
the sprayer used by us last summer that after spraying
grapes and other plants with it, it was rejected for the
tobacco spraying in favor of Nixon’s cart-sprayer. This
latter consists of a wooden tank, with force-pump attached,
mounted on wheels atid provided with a handle so that it
can be hauled about! It has a large dasher which is so
connected with thre pump that it moves and stirs up the
mixture with each /stroke of the pump-handle. It is an
excellent piece of apparatus {or many purposes, notably
for spraying orchards, and served our purpose well in
spraying tobacco., But it could not be used in ordinary
tobacco fields because of the closeness with which the
rows are planted. Inour experimental plotsit was hauled
along the paths between the plots.

It seems therefore that the knapsack' form of ap-
paratus is best suited to the work of applying poisonous
mixtures to tobacco, and of those in the market the force-
pump sprayers seem to me much to be preferred. Several
different makes are advertized which appear to be about
equally good. The following firms are known to me as
dealers in these sprayers:
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The Deming Company, Salem, Ohio.

W. & B. Douglas, Middletown, Conn.

Wm. Boekel & Co., 518 Vine St., Philadelphia, Pa.

The Goulds Manufacturing Company, Seneca Falls,
IR .
William Stahl, Quincy, IlL

Nozzles to be Used in Spraying Tobacco.

The nozzle for’ distributing the fluid is scarcely less
important than the pump. There is in some quarters a
notion that the fose of a watering-can will do as good
work of this sort as the improved nozzles constructed for
use with a force-pump. Where the material applied to
plants is not poisonous and is very cheap a sprinkler may
safely be used, although even here the force-pump and
special nozzle would do the work better in less time It
should be clearly understood by those contemplating the
purchase of sprayers that the rose of a watering-can, no
matter how fine the apertures may be, will not make a
spray such as is produced by a good nozzle. The fluid is
expelled through the rose solely by the weight of the
water in the tank. It spreads somewhat as it emerges be-
cause of the convexity of the punctured disc, and the small
streams become more or less broken up by friction against
the air, but with such a means of distributing the fluid one
must always spray, in the main, downward. With the force-
pumps on the contrary one can turn the spray in any
direction, and with the form represented in diagram at A,
Fig. 5, the underside of the leaves of many low-growing
plants can be sprayed almost as readily as can the upper
side.’ PN S :

The nozzles usually sold with knapsack-sprayers are
called cyclone nozzles and are so constructed thata small
stream of Aluid is projected against the inside of a round
chamber and emerges through a central opening with a
whirling motion that causes it to spread in the air in the
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Fic. 5. Diagrams showing the construction of three forms of noz-
zles.

A. The Vermorélnozzle. a, bowl of nozzle; b, the single aperture
by which the fluid escapes; ¢, a pin which passes through the chamber
and serves to dislodge particles that may clog the averture at b; ¢, open-
ing for admission of fluid to- bowl; f, brass pipe bringing fiuid to noz-
zle; d, a pipe-union with ears, for joining f to eand also fixing the nozzle
at any angle desired. ~The course of the fluid is shown, by the dotted
line with arrows; it passes from the pipe j through d to e which latter
opens at one side of the bowl, strikes the opposite gide of ‘the bowl at
« and is thus deflected and sent with a rotary motion to the aperture to
escape as the spray, g. ‘

B. The Nixon nozzle. a,the cylindrical chamber or bowl of noz-
zle; b, wire gauze at extremity of chamber; ¢, small opening in a bagal
piece by which the fluid éaters the chamber, following along the dot-
ted line to the gauze b, by which it is broken up into the spray. g.

C. The rose of a watering-can. ; ;

form of afine mist. Such nozzles when well made are ex-
cellent for use with tobacco, enabling one as they do to
apply a poison very thoroughly and yet economically.

The construction of the Nixon nozzle is shown at B,
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Fig. 5. The stream of water is forced by the pump through
a small opening at the base of the nozzle and finally strikes
a wire gauze at the extremity which breaks it up into
spray as it emerges into the air. For ordinary spraying I
know of nothing better, but am not aware that this form
of nozzle has been constructed for use with the knapsack-
sprayers, though doubtless this could be done.

The Time to Spray Tobacco.

As the time of appearance of the first worims varies
with the season, it can only be said that the plants should
be sprayed as soon as the worms are observed, or just
before they appear. Promptuess in making this first
application is of the greatest importance, and all mate-
rials and appliances for the work should be secured some
time before they will be needed, so that the pump can be
attached to its tank and tested and everything else be in
readifiess when the proper time comes. The winter
months are the best time to arrange these matters.

- The worms begin to appear in June. On July 3,
1894; a few nearly grown worms were found on tomato
plants, and on the gth they had gone into the ground for
pupation. The adults appear to be somewhat irregular
in time of appearance, and probably thé process of egg-
laying extends over a considerable period of time. Moths
-are abundant from August 9 to September 2. The worms
became most abundant on tobacco in August, but a small
~ brood matured last season in the lattef part of July. The
second brood were first observed August 9, when the
worms were 25 inch and less in length. For a season
like that of 1894 it would appear, consequently, that
spraying should begin about July 4, a second application
should be made about the middle of July, and possibly a
third about August I.
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The Preparation of thev Mixture.

The importance of having a aniform mixture of the
Paris green makes it desirable to measure out the poison
the night before it is to be used and put it away to soak
in a little water. All thatis then required when ready to
spray is to stir this into water. It is notnecessary to
ase hot water. What is wanted is a mixture, not a solu-
tion, and this can be secured with cold water.

The Quantity of Paris Green Required for Tobacco.

‘Qur experiment shows conclusively that the propor-
tion of the arsenites employed (I pound to 160 gallons of
water) will answer the purpose of killing the worms, and

Fic. 6. The Galloway Knapsack Sprayer, made of copper and brass.
Capacity, 5 gallons. Price, with Deming Nozzle, or the Bordeaux
Combination Nozzle, $15.

will not injure the plants. I judge, however, that grOW-
ers sometimes use more, and I have learned of some in-
stances in whiclr the poison was used wastefully, not to
say recklessly. In this connection the following quota-
tion from a letter received by Dr. A. M. Peter of the Sta-
tion will explain itself. The writer, a careful and intelli-

gent observer, says :
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“T'he tobacco growers of this county (Shelby) are us-
ing Paris green (i quart Paris green to 1 barrel water) for
tobacco-worms. Several have told me that they were .
using it but claim it will do no harm as they will not use
it after the tobacco is topped and the leaf begins to gum.
Mr. H. of our county also told me that it was used and
secretly at that. What“must be done? It may result
seriously.” :

A quart of Paris green to a barrel of water means
approximately 3 pounds of the poison to 40 gallons of
water, a mixturé sufficient, one ‘would think, to kill
plants as well as worms, cestainly unnecessarily strong.
From inquiry among growers I am satisfied that it is not
commonly used-as strong as this. Very frequently the
mixture employed, is about that used for orchard spray-
ing, viz. 1 pouné of poison to 160-200 gallons of water.
In a letter recently received by me from a tobacco
grower of éxtended experience, ‘the writer says: ‘‘To
those who wish to use poison I would advise the use of
(a) Paris green, ¥ pound in a 4o-gallon barrel of water,
with a little whitewash well stirred in. (4) That the
mixture be kept well stirred in the barrel and sprayer.
(¢) That applications should begin by the 1oth of June
and be repeated every two weeksto topping, and tat no
applications showld be made after that tume.”’

. Another correspondent writing from another part of
the State, says: ‘Paris green has been used by some of
the ‘growers of tobacco for a numbetr of years (on the
quiet), until within the last two years when it has been
used by a majority of growers openly. The use of Paris
green upon tobacco for the destruction of worms has
been a great saving to the grower in time and labor, and
at the same time making a better article of tobacco, the
leaves being free from holes. As to the quantity of Paris
green used to the acre, this is a very hard question to
atiswer. Where one farmer may use 4 tablespoonful to
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the pail of water, another may mnot think it enough.
There should not be more than two or three applications
during the season, the last one some two or three weeks
before cutting time.” G

Another gentleman to whem I applied for informa-
tion as to the practice among growers of his neighbor-
hood, writes under date Nov. 8, 1894 :

« In answer to yours of a few days ago, I would say
that the spraying of tobacco with insecticides to destroy
the tobacco-worm is in very common use, but not univer-
sal; about all tenants that are working on shares use it,
but the best raisers of this crop who work their own land
abstain as yet from the practice. Still the custom is
growing. So fat as I can learn the only. poison used is
Paris green. The quantity of this used at any one appli-
cation is about.the ordinary formula for its use on any
other plants. If the worms are not bad for a time they

are hand-picked. As soon as they increase the poison is
resorted to. It is usually applied by using the knap-
sack sprinkler, with two nozzles covering two rows at
cach crossing of the field by each hand at work. Others
use hand sprinklgrs. or common garden sprinklers with
very finely punchedyholes in the nozzle, the pot holding
about three gallons of the fluid. The large nozzle enables
the hand to cover an entire plant by walking along slowly.

Ordinarily the application of the poison is made only
two times, if worms are bad three or more times, the last
use of the spray not to be nearer than two weeks to the
cutting of the plant. Rain will generally relieve the plants
of the visible effects of the spray. Tobacco is not readily
affected by this application. It does not readily burn.
The cost of production of the crop is somewhat lessened
and it has fewer holes in it.”

These quotations will serve my purpose of present-
ing the practice among growers

Dr. Peter’s report on the chemical analyses follows :
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LEXINGTON Ky , November 8th, 1894.
Prof. H. Garman, ?
. Kentucky Agricultural E;rpemmem Station,
DEAR SIR:

Seven samples of the cured tobacco were taken for analysis from
the barn by Prof. Scovell personally. The samples consisted of about
10 leaves, each leaf being taken from a different plant, from about the
middle of the stalk, After drying in the laboratory, the samples
weighed about 100 grams, or about 3 ozs. each. The whole of each
sample was finely gxcund and 50 grams taken for quantitative determi-
nation of arsenic and copper, small amounts of both of which were ob-
tained in every instance. It was found, however, that the chemicals
used contained a small amount of arsenic, suﬁiciegt to account for that
obtained when working on the unsprayed tobacco. As there is not now
time to repeat the analysis, it is thought best to make a preliminary re-
port of the results, just as they were obtained, making a correction for
the arsenic contained in the reagents, and leave the question of whether
there really were traces of arsenic and copper in the unsprayed tobacco
for future investigation. i

A blank experiment with the reagents used in the analysis gave a
quantity of arsenic which, calculated on 50 grams of tobacco taken,
would' correspond to .0015-per cent. This is a tyifie more than was ob-
tained in the case of unsprayed tobacco from péts 1 and 5. No weigh-
able quantity of coppér was obtained from the reagents.

As the same quantities of tobacco and of reagents were used in all
the tests and all were made in exactly the same way, it is believed that a
fair approximation to the amounts of arsenic and copper remaining on
the tobacco-may be attained by subtracting from the total amounts the
largest quantity obtained from any of the unsprayed rows. In the case of

the arsenie, this is slightly less'than was obtained in the blank experi-
ment but may be considered to represent what could be recovered under
the given conditions. The fact that a very much smaller quantity was
recovered in the case of the sample from Plot 4, Row 4, is probably to
be ascribed to experimental error, which is necessarlly large under the
conditions obtaining in this work.

It is also to be noted that the London purple used on plot 5 con-
tained no copper.

The following table contains the results obtained, calculated on the
tobacco dried at the temperature of the laboratory :

Some other samples have been examined from time to time in this
laboratory and the results may be of interest in this connection. The
samples are:

No. 2100. Sample of tobacco raised in Shelby County. The crop
was said to have been thoroughly treated with Paris green not later
than the time of topping. My informant states that the growers of his
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(Shelby) county use 1 quarts of Paris green to a barrel of water and
claim that it will do no harm if not used after topping, when the leaf
begins to gum. o %
No. 2117. Tobacco from a crop on which Paris green was used.
No. 2118. Tobacco from a crop on which no Paris green was

used.
These two samples were collected by a tobacco buyer who remarks

that the tobacco on which Paris green had been used was much better
or more free from worm holes than the other. The exact history of
these two crops is not known and  the statement that no Paris green
was used on one of them rests entirely on the testimony of the per-
son who sold the crop and who may not have been correctly informed.

No. 2332. Tobacco grown in Shelby county and thoroughly
treated with Paris green as a test. The gentleman who sent in this
gample states that it came from two plants that were set apart for ex-
periment and, after the rest of the crop had been sprayed, these two
plants received the thick residue from the bottom of the can, thus get-
$ing much more Paris green than the rest of the crop.

The following are the results obtained, calculated on the tobacco

dried at the temperature of the laboratory:

Taboratory number ....... e 2100. 219575 2118. 2332.
Per cent. of argenious oxide ‘ob-
tained ..... A maRE s el s .0010 .0158 .0028 .0072
.07 SEIHL .20 .50

Equivalent in grains per pound..
Per cent. cupric oxide obtained.. not weighed. .0058 .0008 .0006
Equivalent in grains per pound.. 41 .06 04
The reagents used in these analyses were found to contain no
weighable quantity of either arsenic or copper.

ALFRED M. PETER.

'''''

Fia. 7. iT;}x’s Cart Sprayer (The Little Giant). P
feet of_hose and 1wo n¢ zzles, $356. Capacity of tank, 40

rice, with sixteen
gallons:
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THE USE OF BISULPHIDE OF CARBON AND
HYDROCYANIC ACID GAS FOR THE
INSECT ENEMIES OF LOW-
GROWING PLANTS.

BY H. GARMAN.

It is often difficult to reach and destroy small insects
which prey upon the low-growing plants by the use of
sprays or powders, and especially sowhen the insects feed
by puncturing the plants and abstracting the sap, as is
the case with aphides-and other insects of the same otder.
T'hese insects cannot be poisoned because they do not eat
the leaves, and it often happens that with the best of
spraying and dusting apparatus they cannot be cleared
from the plants they infest. My attention was especially
directed to this difficulty in the course of attempts made
in 1892 to exterminate the melon-louse on vines growing
in my own garden, and theresults were briefly mentioned
in the course of a discussion of & paper on bisulphide of
carbon read at a meeting of the Association of Economic
Eutomologists held at Madison, Wisconsin, in August,
1893. The statements made by me at that time appear
in the journal, /zsect Life, and are as follows : :

“Mr. Garman reported having found it [bisulphide of
carbon]| effective in destroying the melon louse. His
method ot applying it was to roll the vines up in a heap,
then invert a tub over them, and after placing a saucer
containing a tablespoonful of bisulphide under the tubits
edges were pressed down into the soil or the earth was
drawn up when necessary. He had tried the fumes of
burning sulphur and tobacco, but the former injured the
plants and the latter did not kill the plant lice, many of




Bisulphide of Carbon and Hydrocyanic Actd Gas. 145

them gradually recovering after being-stupefied by it.”

The matter is referred to again in the Annual Report
of this Station for 1893 (published in the spring of 1894)
in the following words:

“The melon-aphis is a small dark green insect like
the rose-aphis of hot houses. Itis extremely abundant
here, and collects in large colonies on the under side of
melon leaves, causing them to curl up in such manner
that the insects cannot be reached by employing the
usual sprays. The knapsack-sprayer made by Wm.
Boekel & Co., of Washington, was used ,first, the under-

sprayer being attached with the idea that the under sides
of the leaves could be reached with its help. But it was
found to be impracticable, because of the time required in
passing along each vine and spraying evéryleaf. Tobacco
smoke was next tried, the welon vines being rolled up
and covered with a wooden box, or tub, then puffing the
smoke under the edgée with a bee-smoker. By this treat-
ment the aphides were stupefied fora time, but if watched
afterward for several hours were found to recover. - Bi-
sulphide of carbon was next employed, a tub being in-
verted over the vines and a saucer containing a table-
spoonful of the bisulphide being placed under its edge.
The fumes of this substance were found to kill the aphides
campletely, and if not applied too long will do no injury
to the vines. Since the aphides usually appear on one or
two vines in a/field and spread from these as a center, it
should be possible by means of the bisulphide to.check
the injury of-the pest.” :

While engaged in this work several insecticides, not
mentioned above, were tried without obtaining results of
value excepting in so far as they were demonstrated to be
ineffective for the destruction of this insect. Pyrethrum
was applied| by dusting, by spraying, and by burning,
without success, owing to difficulties of a practical sort.
Kerosene emulsion was also used. The chief difficulty
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with these preparations was to reach and destroy all the
lice. ‘This defect will be better understood when I say
that the under side of a single leaf often bears enough
lice to stock and destroy all the plants-of a garden. If a
single leaf therefore, of all those infested, is not thoroughly “
sprayed, though most of the aphides may be destroyed,
the mischief will will soon recommence. The fumes of
the bisulphide properly employved ean be made to destroy
everything on the vines “except mites. These small
creatures are wonderfully tenacious of life, and I have
found that to kill them with bisulphide of carbon requires
an expostre so prolonged as to destroy the plants on which
they live®,

Since my test of bisulphide of carbon was made I
have experimented with hydrocyanic. acid gas, which
proves in some respects even better than the bisulphide
for destroying the melon-louse. The experiments were
suggested of course by the practice of western fruit grow-
ers, and the gas was applied by covering the plants with
a small cloth tent and generating the gas under it. The
tent made by me is about three feet in diameter across
the bottom and when distended will measure about three
feet in height at the center. The top is rounded so that
it would enclose just about half of a sphere. It is made
of stout cotton twill and was given a coat of unboiled
linseed oil containing  Japan,” to make it gas tight.. It
can be supported over the plants undergoing ‘treatment
by means of stakes driven into the ground, or a moveable
frame can be constructed to support it.

#In the course of some recent experiments in this direction the
bisulphide was found to be of no value for the red spider on house
plants, a conclusion 'at which I arrived after fumigating a valuable
plant until most of its leaves dropped off, but it was discovered that this
pest could be very quickly destroyed by inverting an infested plant
under a water tap and wetting it thoroughly, then while still inverted
dusting the under sides of the leaves, and afterward the upper sides,
with pyrethrum,
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My procedure for melons is~as follows: After plac-
ing theitent over the vines, secure its lower edges by
placing on ‘them short pieces of heavy wood, leaving
however one portion unfastened. Now place a saucer
under the tent passing it beneath the still unsecured part
of the lower edge, and pour into it g cubic centimeters of
water and to this add 3 cubic centimeters of commercial
sulphuric acid. Finatly add quickly 3 grams of cyanide
of potassium_and close the tent. There will follow a
sudden liberation of gas, filling the tent, and destroying
every living insect in it (excepting mites). The length of
time required to accomplish this varies of course with the
size of the tent and:the quantities of materials used. For
a tent of the size described, and using the above quanti-
ties of materials," 4 minutes will suffice. Three minutes
will answer if the lower edges of the tent are completely
sealed. In my tests a few aphides were found to have
recovered at the efid of twelve hours, after an exposure
of two minutes. With an exposure of one minute the
lice appeared dead when the tent was removed, but a
good many eventually revived.
' ¢

>

wig

FIG. 8. The Success Bucket Pump, made of brass. Price, $6.00.
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As illustrating the usefulness of this gas for destroy-
ing aphides on other plants I will give here the results of
some experiments on the rose-aphis. This insect appeared
in large numbers on the terminal ‘parts of a thrifty
young bush in my yard last spring and stopped its growth. o
The seriousness of the attack wasmnot at first realized, and
without intending to make it an object of further experi-
ment the plant was sprinkled with a watering-can and
then dusted thoroughly with pyrethrum. This destroyed
a good many of the lice, but left others concealed under
the leaves and elsewhere, and the injury was soon under
way again. On June 2o this butsh was sprayed with the
preparation known as antinofnin, I gram to each quart of
water. One gallon was applied in the evening. On June
21 the plant lice were greatly reduced .in numbers, but a
good many still oceurred onthe under sides of the leaves,
though special pains was taken to reach this surface. The
application was made with' a very useful little bucket-
pump (the “Success”) made by the Deming Company, of
Salem, Ohio. The antinonnin remained upon the leaves
and proved very injuf‘ious to the younger terminal
growth, so much so that I was obliged to wash it off
again by spraying with clear water. On June 22 I noted
a good many plant lice on the bush, and’ it was evi—
dent that the insecticide, although one of the best I
have used for such work, could not be depended on to
free the bush from its enemies. On June 25 it was decided
to use the hydrocyanic acid gas, and the bush was en-
closed in the tent for the purpose. Under the edge of the
tent was slipped a dish containing 34 fluid ounce of water
and 1 ounce of sulphuric acid. Then 1/ ounce of cyan-
ide of potassium was added. The fumes of the gas were
kept about the plant ten minutes, when the tent was re-
moved. Every insect was killed. At 8 o’clock the fol-
lowing morning the tender growth of leaves and twigs
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were found to have been badly.injured by the gas. No
living aphides could be found, but the twigs and leaves
were studded with their dead bodies.

In the above experiment the quantity of material
used was too large and the exposure too long. Four min-
utes would have been ample time to kill the aphides.
Notwithstanding the injury to the twigs the bush quickly
recovered and subsequently made a fine growth, whereas
it had previously ceased to grow, and would probably not
have increased in size at allif the aphides had been al-
lowed to remain,

I believe from iy experience with it that this gas
treatment will yet cbi_ﬁmend itself to gardeners as a means
of checking the spread of injurious insects from infested
centers. It is certainly the quickest and most effective
method known to me of exterminating the insects infest-
ing single plants. -

Both bisulphide of carbon and hydrocyanic acid gas
are injurious to man, and in using either one must be
very careful not to inhale the fumes. The fumes of both
escape quickly, hence it is necessary to shut the tent or
box promptly after introducing the substances producing
the gases. ‘The bisulphide, it must be remembered also,
is inflammable, A

The bisulphide of carbon is slower in accomplish-

ing: the destruction of insects than the other, and must

be watched to make sure that treated insects do not
escape after being simply stupefied. ‘Under a tub of
medium size a tablespoonful should be allowed to act for
an hour and a half. ‘T'wo tablespoonfuls may be made to
do the work quicker, but this quantity can be left, as I
determined in 1892, about enclosed vines for an hour
and a half, without doing the plants any injury.

. L i i o . Lk ADIRS ibs EA k P e .
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Bisulphide of carbon is commonly bought in pound
bottles and costs about 22 cents for this quantity.
Larger quantities may be bought for less. Cyanide of
potassinm costs about 45 cents per pound. The sulphuric
acid should not cost more than 5 cents per pound, and in
large quantities may be bought for as little as 2 cents per

‘

pound.
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