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LETTER OF TRANSMITTAL.

To His Hzcellency, HoN. JouN YouNag BrowN, Governor of
Kentucky :

Sir: Under the authority of the Board of Control, and in
accordance with an act of Congress, approved March 2, 1887,
and entitled ‘‘An act to establish Agricultural Experiment Sta-
tions in connection with the Agricultural Colleges established
‘in the several States, under the provision of 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
February 20, 1888, and entitled ‘*An act to accept the provis-
ions of an act passed by the Congress of the United States, ap-
proved March 2, 1887, for the establishment and maintenance of
Agricultural Experiment Stations in connection with the Agri-
cultural Colleges established by the several Stites and Terri-
tories under act of Congress, approved July 2, 1862,”’. I hereby
submit the Fifth Annual Report of the Kentucky Agricultual
Experiment Station.

Very respectlully,

M. A. ScovEeLL, Director,
FEBRUARY 1, 1893.
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THE KENTUCKY AGRICULTURAL EXPERIMENT
STATION IN ACCOUNT WITH THE UNITED
STATES APPROPRIATION.

1892.

from the Treasurer of the United States as per appropria-

To receipts
. 1892, as per act of Congress,

tion for fiscal year ending June 30th

approved March 2d, TQR i S A e S s e i $15,000 00

By SAIATIOS 5 it o peidis e s bR S e e e R §7.740 42
B [HDory s yiies rvvapedt Gl emrne RIS o s 2 036 11
By supplies B o e S P T R R e R L Te 94
By freight: and eXpress ... . . 0. . osieide e e n ot 80 107 74
By postage and stationery . . . . .. e coee e o000 929 34
B% printing s 0el B Jeielt Gt e R 690 75

R el B SR A 225 06

By library . S ! B
By tools, implements and machinery .
By chemical apparatus and supplies. .

126 97
1,294 &0

BT tUTE s s Satng s anbrbt sl ge: (IR 661 34
Byalive stook-Et syt i inn Bins e el as S e 300 00
By traveling expenses i i sedi e deiirlelie Wit i 58 06
By inciAentalasiinieal N et ot B S s s 116 80
By building . S R e S T e e 474 04
By seeds, fencing and cistern . . . . . . o - e s e 215 64
S 1165000k

We, the undersigned, duly authorized auditors for the in-
stitution, hereby certify that we have examined the books and
the accounts of the Experiment Station of the Agricultural
College of Kentucky for the year ending June 30th, 1892, that
we have found them well kept, and correctly classified as
above. and that the reseipts for the time pnamed are shown to
have been $15,000, and that the corresponding disbursements,
15,000, for all of which proper vouchers ave on file, and have
been examined and found correct.

[Signed | W. B. KINKEAD,
JamMEs K. PATTERSON,
Auditing Committee Board of Thrustees.

I hereby certify that the foregoing statement of account, t0
which this is attached, is a true copy from the books of account

of the institution named.
[Signed | R. S. BuLLock, 7reasurer.
Attest: Jaxrs K. PatTerson, President.
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Kentucky Agricultural Experiment Station :

BOIR 1 893:

00
REPORT OF THE DIRECTOR.
ORGANIZATION.
The Station is governed by a Board of Control, consisting of
the Executive Committee of the Board of Trustees, the President
) 00 of the College and the Director of the Station. Tle actions of
o the Board are subject to the Board of Trustees of the College,
in- or its Executive Committee.
ind
1 EQUIPMENT.
L}iit The office of the Station as well as the Chemical, Entomologi-
cal and Botanical and Horticultural laboratories and the library,
as : : : ¢ FEREE
s are in what is known as the Experiment Statl-on Bulldl]'-lg on
e the College Campus. The chemical laboratory is well equipped
av; for all the work which the Station is called upon to do. The
; Botanical and Entomological laboratories are being equipped
for thorough work. Ouar library consists now of about 1,300
volumes, and the books have been carefully selected. The De-
partments of Chemistry, Botany, Entomology and Horticulture
2 are especially equipped in the way of books. The farm has
t, to been especially fitted for field and feeding experiments. Two
unt hundred one-tenth acre plats have been surveyed off for field
experiments. Permanent posts have been established, and ex-
. cept where left for comparison, the land has been tile-drained,
a drain running lengthwise between every other plot, thus giv-
ing to each plot the same amonnt and system of drainage.
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The death of Mr. C. L. Curtis caused a serious loss in our Sta-

AR e tion staff. He was a man of much more than ordinary ability

in his line, very capable, accurate, and thorough in his work.

, His place will be hard to fill. At the meeting of the Board of
: _Qontrol in April, the following resolution was passed :

«« Resolved. That we desire to record our high appreciation
of the faithful, accurate and efficient manner in which he dis-
charged his duties while connected with the Experiment Sta-
tion. He was a painstaking, systemamatic and untiring worker,
qualities which fitted him eminently for.the duties assigned
him, and by his modest and unassuming manners and sterling

M worth of character, endeared himself to all with whom he came e
QR LR in contact.”’ ba
| During the year, the Horticultural Department of the Station p‘u
has been organized, and Prof. C. W. Mathews, a graduate of 43.
i Cornell University, has been put at its head. The work of the cf)
year has been incorporated in Bulletins 38 to 43 inclusive, § U
~ which are appended to this report. i
iy In the Chemicial division, such manuscript as has not been
published in the form of Bulletins, is given under that division. -
: The Entomological Department gives a summary of its work. ;‘0
: 1e

5 ' Very respectfully,
M. A. ScovELL, Direclor. fo
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DIVISION OF CHEMISTRY.

Here follow the more important chemical analyses and inves-
tigations made in the Station laboratory during the year 1892,

but not published in any of the Bulletins. The work already
published is mainly fertilizer control work in Balletins 41 and

43 ; some work on marls, in Bulletin 39 ; and the usual work in

connection with the study of methods of analysis by the Asso-
ciation of Official Agrioultural Chemists, and to be found in
their proceedings.

A number of analyses of commercial fertilizers have been
made for farmars, but, being only of temporary interest, it is

not thought necessary to publish them here. As a rule, as

heretofore, the fertilizers sold to farmers and sent in by them
for analysis have, in most cases, come up to the reqnired

. standard.

Daily tests of the milk of the Station cows have been made,
and a large mass of fignres is accumulating from which inter-
esting results may be derived at some {uture time.

A number of rocks and minerals have been identified for

various persons, and several analyses of potable water were

made, which it is not thought necessary to report in detail.

Butter.

A number of samples of butter made from milk of the Jersey
cows ‘* Signal Ripple’’ and ** Jus'a Pogis,”” at the Station farm
have been analyzed. The manipulation was as uniform as pos-
sible, and the results show the difficulty of obtaining perfect
uniformity in the product under ordinary crnditions, as well as
the difficulty of correctly sampling a small amount of butter.
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Butter of ‘‘ Signal Ripple.”

|

1914 | 1916 | 1918 | 1920 ‘ 1923 | 1925 | 1931 | 1933 ‘ 1935

S ,_,__‘___g,__j, Pelie e | oo

Water . . . . . .| 12.98 12.70 16.7'1 16.79| 14.56] 17.09| 16.16 14.98) 15 77
Salt and Curd’s . . |/ &:95|¢ 6.82 6.81) 6.36 5068 7.70, 10,07 8.59 855
Fab . .%. . . .. .|80.07) 80.98 76.45| 76 85| 79.86] 75 21| 73. 17| 76,43 75,68
1100.00100. uu\ 100. ooiloo.oolmo (0]100. ()()‘100 00/100. oo‘lmo 00

Butter of “Justa Pogis.”
2] l 1

| 1015 | 1017 ‘} 1919 ‘I 1921 i 1924 ! 1026 | 1932 | 1084 | 1936
Wk
VAL AE A a ‘ 13.55| 13.06| 17.31) 18.46 1:3.6311 18.61?i 15.28) 13.28| 15.16
Salt and Curd . . | l 4.80, l 4ai 4.74 7.79‘3 11 95| 7.10 6.51
ao |81 011 82.14 _77,- \ 79.53‘1 73 b()‘ 72.82) 79.62| 78.33
’1100 OUIIOO 00 100- ou 100 00}100 ou 100. on 100. 00 100.00,100.00

Grasses and Forage Plants.

Several small plats of grasses and forage plants were sown at
the Station farm this year. Some of these plants were sampled,

and are as follows:

9020. Spurry, June 14, 1892. Entire plant taken when in full
flower.

2021. Hungarian grass, July 18, cut as for hay.

9022. ‘“Cheat” (Bromus Schroederi), July 27. Cut when the
seed was nearly ripe, but plants still green.

9023. Seradella, August 24. Entire plant taken when just
throungh blossoming.

9053. Sweet clover (melilotus alba), first year’s growth, cut as

for hay.

\1

N
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Analysis of the Air-dried Material.

2020 s | 2022 | 2095 | o088
o e

Water. . 8.69 s.22 | B4t I 947 | 9ee
Ash (less €O,). v v - . | 12.65 79 1 eiBe i ariasi e 6e
CrudesProfein®ates teniy 12.81 5.94 8.00 12.50 19.31
Crode Mibers iy - btilison qacl i ggald 1 26.45 | 25.50 | 16 44
Nitrogen Free Extract . . 40.38 48 35 ‘ 48.29 38.64 44.78
e s L AT 1.76 1.96 2.11 3.20

% 106.00 | 100,00 | 100,00 | 100.08 | 100.00

Albuminoids by Stutzer’s ) 9 30

Mathodies taais o sinsam(

2020

In The Fresh Plant.

|

Wilter aar 2l ot e RO R

Water-free Substance. . . 17.16

| 7 |
2021 | 2022 2023 | 2053
63.72 | 61.91 74,98 | 73.80
36 28 38.09 95,72 l 26.20

Analysis—Calculated Water-free.

Ash (less CO,) . .
Crude Protein . . .
Crude Fiber .

Nitrogen Free Extract .
Fat .

Albuminoids by Stutzer’s Methed .

\
L
|

2020 2021 | 2022 “ 2023 °| 2063
[ |

13.86 | 7.63| 7.52| 13.01| 728

14.03 6.14 874 | 13.81| 21.39

| 24.94| 34.55| 28.88 | 28.17 | 18,21
44.92 | 49.96 | 52.72 | 42.68 | 49.58
2.14 2.33 | 3.54

|
';7‘ 1.82
|

100.00 | 100,00 | 100.00 | 100.00 | 100, 0C
10.18 4 .91 7.52 9.87 14.25
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Feed Stuffs used in Feeding for Milk at Statiom Farm.

1780. Clover hay.

1781. Wheat bran.

1782, Corn and ceb meal.
1783. Ground shelled oats.
1784. Linseed meal.

Analysis—as Fed.

|
|

1780 1781 1782 1784

s
Witaot - o e a s 0903 8250 18.90E 13.80 | 10 30

T (D ) i St s A 6.68 | 4.921 1.29! - 8.46 5.52
GEide Protdin’ i B n o i 10.07 | 13.93 7_531‘ 13.45 | 26.58
Griidesfibers i s ol e B el 22.16 5.87il 4.781 8.50 | 6 67
Nitrogen Free Bxtract.. . . « . . - | 89.05 | 57.88 64.44 | 56.21 | 46.64
e g Ea ke e SO S R B R :»;.70‘1 3.06 | 4.58| @ 5.29

AR | AR LR
\

1 100.00 | 100.00 | 160 00 ‘ 100.00 | 100.00

Albuminoids by Stutzer’s Method . . 8.63 11.69 7.53 12.26 23.18

Analysis—Calculated Water-free.

1780 | 1781 | 1782 | 1783 ‘ 1784

L |— AT e el | v RIS e e o ‘,,i_#_._
Ah“ 8.27\ ).70[~ 1.59 401E 6.15
Crude Protein . . -« .« . oo . -] 12.46 | 16,14 | 9.28 | 15.61 ]1 28.52
e e e e ST 6.80\, 5.80 | 9.86| 7.4
Nitrogen Free Extract . . . . . . .| 48.32 Il 67.07 ‘ 71047 65.21 ‘ 51.99
Fat . . | 3.52 \ 420 8.7 5.8 5.90
| 100.00 | 100.00 !| 100,00 | 100.00 | 100.00

Albuminoids by Stutzer’s Method . . 10.68  13.55 9.28 14,22  25.84

Ground Mixed Feed.
2043. Sample A. From the Blue-grass Commission Company,

Lexington, Kentucky.
2044. Sample B. Same.

5
y.
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100.00 | 100.00

100.00

Analysis.
E
| As RECIEVED. WATER-FREE.
‘¥ b e
| 2043 E 2044 2043 2044
=
WaterL ;7 bl S SRR F o s e 941 | 9.73
Y TR R g } 4.41 3.89 4.87 N 4.31
CriudeiProtein i s e 11.56 | 11 06 12.76 | 12.25
Orads Miber . 8l eres G e 0 5.15 | 4.50
| |
‘ 1
Nitrogen Free Extract . . | 65.07 66.90 71.82 \ 74.11
Fat . | 4.89 | 4.38 5.40 \ 4.83

Cotton Seed Hulls.

1790. Sample from T. L. Graham, Casky, Kentucky, from a lot
purchased by him in Nashville, Tennessee, [or feeding

purposes.
Analysis.

| As ReCEIVED. | WATER-FREE.

| 1719 1719
AT ) e ey i R o B S S S PRl M S s D e e 9 28
L e S T S 2.86 3.16
Cride R rOteTN T, s b e ey i et & 4 37 4,82
GRid et he ra s el e oy o S b 42.01 46.20
Nitrogen Free Extract.. . . . . . e 39.28 43.50
Ra by sisies sy spRal i i F il o 2.20 2.382

100,00 100.00

Albuminoids by Stutzer’s Method . . . . . . . 4,37 4.82

b

i =

e e = T T
B e S
4 ; o

¥

T YT T
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Sorghum Cane Juice—Season of 1892.
2 Q = O e
= @ = @
. NAME oF CANE AND DATE OF SAMPLING. i a3 (<] -
Haen! Z 2 =l
l ) = e
S
iy AR O e b ;
2007 | Planter’s Friend. . . September 26 . 18,90 | 3.57 | 1.076 l 18.35
9026 | Planter's Friend. . . Octoberd.. . . . - 12.73 | 4.39 1.076 | 18.35
9033 | Planter’s Friend. . . October12 . . . . . | 13.50 | 5.03 | 1.082 | 19 70
9047 | Planter’s Friend. . . October 20 . 2118180 6.02 | 1.084 | 20.15
9008 | Colman’s Cane . . . September 26 . . . . 11.42 | 3.82 | 1,072 | 17.45
9027 | Colman’s Cane . . .Octoberd.. . . . . 14,52 ] 9.84 | 1.076 | 18.35
2034 | Colman’s Cane . . October 12 . Gl 3e0 0% 4.31 1.077 | 18.60
{
9009 | Link’s Hybrid . . . September 26 . . . . | 9.64 | 2.55 1.057 | 14.00
9028 | Link’s Hybrid . . . October DR | 13.12 | 2.92 | 1.070 | 17.00
9085 | Link’s Hybrid . . . October 12%s | 14.50 | 2.41 | 1.077 | 18.60
2048 i Link’s Hybrid . October 20 . . | 16.50 | 1.66 1.085 | 20.40
2010 ‘ Barly White Naples, September 26 . : \ 12.98 | 1.90 | 1.070 | 17.00
2036 | Barly White Naples. October 12 . - 1 16.23 | 1.65 | 1.083 | 19.90
9049 | Early White Naples, October 20 . . 14920261 1.077 | 18.60
2011 | Folger’s Barly . . . September 26 . . . . \ 12,22 | 4.10.| 1.072 | 17.45
2030 | Folger's Barly . . .October5.. . . . l 13.07 | 4.39 | 1.077 | 18.6
2037 | Folger'’s Barly . . . October12 . . . . . 14.03 | 4.27 | 1,080 | 19.25
2050 | Folger's Early . October 20 . . . ‘i 14 .40 | 3.65 | 1.086 | 20.66
9012 | McLains / . . . September 27 . .| 10.49 N 2.93 | 1.083 | 15.40
2013 | Colman’s Red . . . . September 27 . | 12,41 | 2.78 | 1.071 | 17.20
2032 { PSR Rad & Octoberibuis: wrn. oo 618.89 l 3.84 | 1.076 | 18.35
2039 | Colman’s Red ... . . October12 . . . . . | 14,30 | 3,79 | 1.078 | 18.80
i
2031 | Variety 91 . . Octeber 5 . . .| 10.27 | 4.34 | 1.065 15.85
2038 | Variety 91 . . . . October 12 . | 11.80 | 4.58 1.071 | 17.20
2051 | Variety 91 . . . October 20 . SRR ) 4.46 | 1.077 | 18.60
2052 ‘ Collier’s . Ootober 20.. .~ - 1| 17,65 | 1:88 ) 1,090 l 91.50
Marls.

Besides the work reported in Bulletin 39, complete analyses
were made of a few marls. The Cloverport marls are now be-
ing used in the manufacture of vitrified brick for street paving,
and it is believed that they may prove quite valuable for this
and similar purposes, or for terra-cotta work, as some of them
assume very handsome and delicate colors upon careful burn-
ing. 'I'he following were sampled by Mr. J. B. Hoeing, of the

Kentucky Geological Survey :
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1629. Dark brown marl, Clovérport, Breckinridge county, Ky.

1630. Green marl, same locality as 1629. This and the pre-
ceding together form a bed 30 feet thick.

1631. Gray marl, 40 feet thick, Breckinridge county, at Falls
of Rough.

1634. Black laminated clay in bed of creek, 4 feet thick,
Falls of Rough.

1691. Red marl, third stratum, in the middle of the bed, at
Stephenspart, Breckinridge county, Ky.

1692. Green marl, top stratum of the middle Stephensport
bed, Breckinridge county, Ky.

Analysis—Air-Dried.

1629 1630 ‘ 1631 l 1634 ’ 1691 | 1692
e e
Beroxide of ITon#® i ot | 17.30 7.26| 8.6l | 65.27 | 8.93 6:13
[ [ i :
Aluniinar e e A0 L T2 0671 4121,80 990" 29 | 19.81 15,90
Bimai e 0BT 0049 080 148 1.89
i i i
MiapTIeRTa N E s S 1.06 2.02 1221 i e1 985 a1 b8 1.63
[ | |
BothRlh e g 3.82| 2.80| 2.923| 2.65| 4.28|  3.66
Sodafssrg et 0.37 0.48 0.45 0.22 | 0.09 0.06
Phosphoric Acid. . . . . . trace trace l trace |  0.28 ‘ trace trace
Garhonicedtcid e it trace trace | . . . i trace ; 1.26 1.06
Silich ot o el 12 S 01 - 7RR00 | (586562981 162,80
; | | |
Combined Water and ()r-) i \ I & e
ganic and Undetermined 8.67 495 | 6.29 | 16.04 | 10.17 7.28
mAttersfe e R j' 1 | |
[ lOOE 100,00 { 100.00 i 100.00 i 100.00 100,00
‘ ; & I .
Potash Dissolved by Diges- } 5 ; ‘ i |
tion with Hydrochloric | | o & 1.98 |  0.98 08 | 3.08| 9 99
Acid, Specific Gravity | Ak Lot ; l { '
1.115...'....‘._.]. ! | |

% Most, if not all the iron in the green marls, is in the ferrous condition.

1965. Marl sent by Mr. J. E. Wight. Hodgenyille, Ken-
ticky, from farm of Mr. G. D. Tobb. Bed about 20 feet thick,
locality about 4 miles south-west of Hodgenville. Geological
position, St. Louis group, subcarboniferous. Mr. Wight says

- Y
B S e Tt
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‘that the material is found in abundance, and when spread on
the ground soon falls to powder and makes a good fertilizer. A
‘quantity tried upon wheat produced very marked effects, ard
the field showed the effects of the application for three years
d. A soft, gray-brown material of the softness and ap-

.afterwar
following is the analysis of the

pearance of impure chalk. The
air-dried material :

Peroxide of iron. . . . .« - = - = R T R Ak iy Sy 4.14 per cent.
AN @ e o s i sscie Jrenes R SRR s DR T2 perccent,
M neaia s oot sttt e T R S AR 13.44 per cent.
T e A e STl B R S e iy e 0.69 per cent.
s i th tracesioflithig s S e o e p sl b L Bl i 0.10 per cent.
Phosphoricacid . . « . - - - - - - el e it e Sl a trace.

S SR Ll e (S P8 b6 2upericent.

Loss en ignitien. . .

Silica and insoluble matters . . . . . - - - 23.85 per cent.

100.00 per cent.

The amount of potash present is small, but is in a more readily
soluble condition than is the case with the ** Leitchfield Marls,”
mentioned elsewhere in these reports, and those of the Kentucky
«(Geological Survey. The caleareous nature of this material is also

in its favor as an agricultural marl. It isinteresting to note that

‘this material is almost free from silicates not decomposed by di-
.gestion in hydrochlorie acid.  Although this anal ysis was made
by the digestion method, the 23 35 per cent. insoluble matteis con-
sist of almost pure silica, a considerable part of which separated

‘in the gelatinons condition upon evaporation.

Soils.

9003. Soil, sent by G. M. Slaughter, Hodgenville, Ky. Land
.about one-fourth mile from Hodgenville, across Nolin creek.
Natural growth, mulberry, black walnut, chestnut, wild cherry,
persimmon, ete. A light brown, sandy soil. Subcarboniferous
formation.

2004. Soil, sent by W. M. Cassady, Lagrange, Ky. Mixed
samples from four fields, upon which fertilizers have failed to
show good results. Locality about four miles south of Lagrange,
and one and one-half miles west of Ballardsville. Upper Hud-
son River Formation (¥) A light brown soil, drying into friable

«clods.

he
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Analysis of the Air-dried Soils.

2003 I 2004
| :
impseties st g re i SRR A e 0 080 Per Cent. ‘ 0.190 Per Cent.
PhosphoriceAcidage St il et (e 0 172 4 ‘; 0.182 456
Potaghteiiesie e aeleasa drody ulid S .;!0.090 g5 20,190 8¢
TR e ey SO R L ! 0.085 ¢ | 0.105 (R

Tobacco Stems

Two analyses were made to determine the value of stems that
had been soaked, as compared with the fresh stems. The sam-
ples were sent by Mr. G. Knoke, Henderson, Kentucky.

1823. The clean, fresh stems in their original condition.

1824. Stems of the same kind as the above, that have been
soaked in water to make tobacco flavor and sheep-dip.

Analysis.
ATR-DRIED. ! As RECEIVED.
1823 1824 | 1823 ' 1824
\
POTAENY: m iy, SH s P05 wB60 s 01T
; |
Nt et e e e 20 1.55 | 2.36 | 0.30
Phosphiotic sACitd v era s s o e e i i oy 0.58 0.29 |  0.50 | 0.06
‘ | :
Water by air-drying. . . . . . . .. o .. o] o . ' A 1 14,40 \ 80.90

The analyses show that the greater part of the fertilizing
value is lost in the soaking process.

Miscellaneous Analyses.

1794. Ashes of hickory wood, A. P. Farnsley, Louisville, Ky.

1990. Mud from Licking river, sent for analysis by Mr. Geo.
P. Tippenhauer, Newport, Ky., to determine if it has any fer-
tilizing value. Sample was moist when received, and was ana-
lyzed without drying. :

1991. Refuse from salt works, sent for analysis by Mr. K.

| 2
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Thompson, Louisville, Ky., to determine if it has any value as

fertilizer.
1097. Burnt malt, sent by Mr. Geo. P. Tippenhauer, New-

port, Ky., to determine its value as fertilizer. The malt was

only superficially charred.
9015. Saw-mill ashes, sent by Mr. Geo. P. Tippenhauer, New-

port, Ky. This is the fine dust that blows back on the boilers.
9016. Saw-mill ashes, same. This is the ash from the ash pit.

They burn five bushels coal to five cords wood.

Analysis.

1794 1990

—_— | —— —

1991 k 1997 | 2015 ' 2016
| o
|-

Nitrogen = s o et 0.13 l 0.27 | 0.98
| |
\ .

Phosphoric Acid. . . . . - | 1.30 0.82 | 1.15 "l 1.04 \ Trace. | Trace.
‘ |

Potash (Soluble in \Vutcr).‘ 1.75 l 0.59 \ 0.07 \\ 0.11 L 1.55 0.23

9041. Carbonaceous material, mixed with light-colored clay ;
sent by Hon. T. B. Wilson, Newport, Kentucky. The material
is very plastic when mixed with water. On heating, it glows,
and the carbon burns out without flame, leaving a nearly white
or pinkish ash, consisting of quite refractory clay. This ma-
terial, if found in sufficient quantity, might be used for porous
ware, such as filtering tubes or plates, tiles for fire-proofing, &c.

9042. Bituminous shale; sent by Hon. T. B. Wilson. A brown
or chocolate-colored shale, with bright, smooth surfaces and ir-
regular cleavage ; burns with a very smoky flame ; treated with
gasoline, scarcely any thing is dissolved.

Analysis.
S SN R e R o e, e
2041 \ 2042
Water and Volatile Combustible Matters . . . \ 11.19
Water and Carbonaceous Matters . . 61.52 l s
Fixed Carben . . “ 5.93
Ash.. 38.48 “ 82 .88

100.00 | 100.00
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1895. Ginseng roots (Aralia quinquefolia) sent by Mr. J. W.
Sears, Somerset, Kentucky. Sample consisted of several roots,
which were thoroughly room dried before analysis. A partial
analysis only was made, to determine the nitrogen, phosphoric
acid, potash and lime removed in the roots.

1895 .—Analysis.

Per cent.in the Roots. | “Per cent. in the Ash.

OrndeAshissi el i s o2 e B B A B S A R
Nitrogen . . . s PR N S 1.660

THR Bt R R AR - Srhaas s pr et 0 856 16.22
BhosphoricAlGId S vt S E e 0 535 10.14
Potashy e ieaemisisaina i o niass 0.776 14.70

1954. ‘‘Par Oidium”’ or ¢ Black Sulphur.” Sample from
the importers, Messrs. F. C. Boucher & Co., St. Paul, Minn.,
offered by them as an insecticide and fungicide, and said to be
particularly efficacious in mildew.

The material is a grey-brown powder, having a rather faint
smell something like gas lime. Qualitative analysis showed
that it contained a considerable proportion of free sulphur, as
well as iron and lime ; traces of magnesia ; no potash ; a notable
amount of ferrocyanides ; traces of sulphides and of ammonia,
or some easily decomposed nitrogenous organic compound, and
considerable quantities of carbonates and sulphates.

These tests seem to indicate that the material is a residue from
the puritication of coal gas. Its action as a fungicice is prob-
ably due to the finely divided sulphur present. Some experi-
ments by Prof. Garman seem to indicate that it is not effective
either as fungicide or insecticide. (See page—.)

1884. Asphalt rock, sent by Mr. G. W. Smith, Guston, Ky.

The sample was fine and uniform in grain, and appeared to
be thoroughly saturated with asphaltam. On treating the pow-
der with petrolenm ether the asphalt was nearly all dissolved,
leaying a residue of nearly white sand. A portion dried and
burned gave the following results :
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1884.—Analysis.
1.15 per cent.

Moisture and Volatile at 220° (Bhi rp L Al A e T

Combustible Matters, Mostly Asphaltum . . . . . . AT BT It

WEhite Sanauieing orhos Gk i B R A SR e S QA QTS EE s
100.00

The amount of asphaltum present is too small for extraction,
but possibly the rock may be used in paving.

Cattle Poisoning With Paris Green.

A number of examinations of viscera of cattle for poisons
were made in 1891, and early in 1892. Many of these resulted
pegatively, but, in the case of several animals, all belonging
to the same farmer, arsenical poisoning was proved. In the
stomach of one of these animals, a heifer, there was S0 much
Paris green that it could be easily recognized by its color. In
others, both arsenic and copper were detected in stomach or
contents, liver, blood, &c. These cases resulted in the conviec-
tion of one man for cattle poisoning. In this connection, two
samples of rock salt were tested for arsenic with negative results.

BULLETIN No. 38.

{ EXPERIMENTS WITH VEGE TABLES.

By C. L. CurTis.

The following experiments with different varieties of the
various kinds of vegetables have been conducted with the
greatest care possible. Many of the varieties selected for these
experiments are entirely new to us, while others are continued
from previous tests made on the Station farm. As a summary
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of these tests we recommend the following varieties, as those
which in our experiments have shown themselves most worthy
of general cultivation.

Onions.—For family use or for the market garden we prefer
first, the Spanish King (or Prizetaker), next the Yellow Globe
Danvers or the Large Yellow Strasburg.

Lettuce.—The Green Fringed has been our preference, with
Golden Queen and French Blockhead for second choice.

Radishes.—The Acme was our best for extra early, with
Violet Turnip White Tipped next; the White Lady Finger,
Sandwich, and Early Garnet Turnip, are all choice.

Peas.—For extra early varieties, Henderson’s First of All
and Landreth’s Extra Early are our choice. Very Dwarf Early
Frame is a good one; next in order come American Wonder,
Blue Beauty and Stratagem. ]

Cabbages.—For a good extra early cabbage, Henderson’s
Select Early Jersey Wakefield is choice, and perhaps a little
the earliest; but the same variety from Landreth, Storrs &
Harrison, and Salzer, is almost equally good. For second early
use we prefer Louisville Early Drumhead, and All Head Early ;
for late, Large Flat Duatch or Premium Flat Dutch are both
good.

Tomatoes.—The Early Ruby is by far the best in our list for
early use; next in the order of earliness and good qualities
combined are the Allen, Lacrosse Seedling, and Table Queen ;
for main crop or market, the Favorite, Long Keeper and Para-
gon. :

Beans.—The Improved Golden Wax and the Black Eye Wax
are our preference for extra early beans ; Crystal Wax, Valen-
tine and Mohawk for later.

Sweet Corn.—The Cory proved to be the earliest of all the
varieties tested by us, closely tollowed by Henderson Sugar,
Barly Landreth Market and Barly Alaska.

Cantaloupes.—Our opinion remains the same as last year;
consider Salmon and Green the best, followed very closely by
Banquet, Osage and Delmonico or Tuark’s Cap for general crop

we

or market.
Ontons. Planted April 24. Grown from seed.
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A1 Paso.—Landreth, Philadelphia. A medium size flat white
onion ; not a good keeper, produces a thick double stem.

Silver Skin.—Landreth. A fine-flavored white onion ; good
size, not a late keeper.

Southport Yellow Globe.—Landreth. A medium size yellow
onion ; solid, and a very good keeper.

Trebons.—Peter Henderson, New York. A globe-shape yel-
Jow onion of medium size ; said to be a good keeper.

Silver King.—W. H. Maule, Philadelphia. A large white
onion, good for early or fall use, but not a late keeper.

Yellow Globe Danvers.—Storrs & Harrison, Painesville, Ohio.
A fine variety, good yielder, and late keeper.

Red Garganus.—Landreth. A medium size red globe shape
onion, not a very late keeper. '

Wammoth Silver King.—Storrs & Harrison. A fine white
onion ; excellent flavor, very smooth and showy.

White Garganus.—Landreth. Like the red, except in color.

Large Yellow Strasburg.—Landreth. A very smooth, globe
shape yellow onion ; medium size, very solid, good Keeper.

Wethersfield Large Red.—Landreth. An old and well known
sort ; above medium size, a good keeper.

Golden.—Landreth, Medium size, shape oval or pointed,
color bright yellow.

Prizetaker.—Manle and Peter Henderson. A very fine sort ;
grows to a very large size ; globe shape, a large yielder and
splendid keeper ; color colden yellow. A trial patch (1-10 acre)
of this variety in the field in fairly well manured land yielded
at the rate of over 500 bushels per acre. We also planted a
small plat in very rich garden soil, which yielded at the rate
of 900 bushels per acre.

Marzajole.—John A. Salzer, Tacrosse, Wisconsin. A medium
flat onion, said to be a fine keeper.

Bxtra Barly Bleomsdale Pearl.—Landreth. A small white
onion, suitable for early use only.

Barly White Naples.—Salzer. Snitable only for early use.

Paris Silver Skin.—Maule. A medium size white onion ; for
summer and fall use.

Lerruce. Planted April 25.
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Sunset.—Salzer. In use May 28 ; size very small, color pale
green, very crisp and tender.

Speckled Early Dulch Butterhead.—Landreth. In use May
94 ; small, color dark green, fine for early use, but seeds early.

Harliest Cutting.-—-Landreth. In use May 2b6; grows to a
fair size, coler pale green, keeps in edible condition a long time. :

Philadelphia Butter.—Storrs & Harrison. In use May 28 ; :
small size, fine when young, color deep green. -

Harly Curled Silesian.—Landreth. In use June 1st; grows
to a large size, color light green, very fine quality, keeps long in
edible state.

Boston Ourled.—Henderson. In use June 1st; head small,
color deep green, very fine.

Golden Stone Head.—Salzer. In use June 1st; small, color
pale green, ver good.

Denver Market.—Barteldes & Co., Lawrence, Kansas. In
use May 25 ; good size, color medium green, quality fine; lasts
long in edible state.

Marblehead Mammoth.—Manle. In use June 1st; grows to
a large size, color medium green, quality good, a long keeper.

Barly Prize Head.—Storrs & Harrison. In use May 26;
large size, color green tinged with red, quality fine, long keeper.

White Forcing Head.—James M. Thorburn, New York. In
use May 25; very small size; color pale green, quality very

good.
Market Gardeners> Private Stock.—Thorburn. In use May
93 : medium size, color medinm green, quality good, long

-

keeper.

Green Fringed.—Henderson. In use May 23; medium size,
color medinm green, very ornamental and a long keeper. A
choice variety.

Oak Leaved.—Henderson. Excellent and showy for the table,
having leaves resembling the oak, very tender and crisp.

Prize Head.—Salzer. In use May 28 ; grows to a fine size;
color green, bordered with very dark red, quality good, a long
keeper.

. Tenmis Ball.—Salzer. In use May 20; small, color light

goreen, good.
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Golden Queen.—Henderson. In use May 20; color golden
green ; quality extra; a fine sort.

New Cos or Trianon.—Henderson. In use May 28; good
size, leaves erect, deep green color, quath good and long
keeper.

Sunlight.—Salzer. In use May 24 small heads; color light
green ; quality very good ; seeds very early.

Large White Passion.—Maule. In use Jane 1st; color
medinm green, reaches a fair size, very good quality, long
keeper. :

Green Fringed.—Storrs & Harrison. In use May 23 ; medium
size, color medium green, showy, g‘odd quality and a long
keeper.

American Gathering.—Thorburn. In use May 25; color red-
dish green, grows good size, quality good, long keeper.

All Cream.—Salzer. In use May 28; color reddish green,
fine size, keeps green a long time, quality good.

French Blockhead.—Thorburn. In use May 25; fine size,
color medium green, quality choice, remains green a long time.

Rapisars. Planted April 28.

Harly Scarlet Turnip.—Thorburn. In use May 20; a good
early sort, color scarlet, medium size, quality good.

Barly Garnet Turnip.—Landreth. In use May 25; a very
quick growing variety, very fine for early use.

French Breakfast.—Landreth. In use May 18; an excellent
sort, very crisp and tender, sweet, olive shape, white tipped.

Sandwich.—Henderson. In use May 23 ; a white cone shaped
radish, grows to a good size ; superior quality.

White Olive.—Salzer. In use May 20; a very good white
olive shaped variety.

Acme.—Salzer. In use May 18; a fine globe shape sort ; for
early use one of the very best.

Giant Stuttgart.—Maule. In use May 25; a white turnip-
shaped radish, grows to a fair size, quality good.

White Lady Finger.—Landreth. In use May 20; a beautiful
long pointed radish, very showy, flavor excellent.

7 1834.—Maule. In use May 20; a small white olive shape

variety, very crisp.
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Roman Carmine.—~Thorburn. In use May 20; small, color
red. fine for early use, very sweet.

White Tipped Scarlet.—Landreth. In use May 20 ; small,
color red, white tipped, very fine.

Harly Scarlet.—Thorburn. In use May 19, a fine early sort,
very sweet. :

Viotet Turnip, White Tipped.—Henderson. In use May 18;
one of the b-st of the early sorts.

(hartier.—Landreth. In use May 20; a very ﬁne'long point-
ed variety, red at top, pink and white below, very showy.

Pxras. Planted April 23.

Premium Gem.—Storrs & Harrison. In use June 12; very
dwart ; a good bearer, has good sized pods, well tilled.

Blue Beauty.—Henderson. In use June 18; very dwarf; a
fine sort, good bearer, remains edible a long time.

MeLeaws Little Gem.—Landreth. In use June 20; very
dwarf ; a very fine sort, good bearer.

New Perpetual.—Maule. In use July 2; good medium or
late sort, good bearer.

American Wonder.—Storrs & Harrison. In use June 12;
plant dwarf, abundant bearer, a very desirable sort.

Dwarf White Blossom Sugar.—Landreth. In use June 18,
dwarf, very good bearer, rich flavor.

Harly May.—Salzer. In use June 12; half-dwarf, requires
sticking ; good early sort, not a full bearer.

Very Dwarf Harly Frame.—Landreth., In use June 12;
plant very small, good bearer, a splendid variety.

Rural New Yorker.—Salzer. In use June 12; half dwarf,
needs sticking ; a very good sort, abundant bearer, pods closely
filled.

New Dwarf Sugar.—Henderson. In use June 18; very
dwarf ; good bearer, very sweet, keeps a long time in edible
state.

Small French.—Thorburn. In use June 16 half dwarf,
needs sticking ; a very good bearer, pods small, but well filled,
very sweet.

New Early Prize.—Manule. In use June 15; dwarf, good
bearer, pods good size and well filled.
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Philadelphia Extra Harly.— Laondreth. In use June 10;
medium dwarf ; needs sticking; a fine extra early sort.

Azira Harly Market.—Thorburn. In use June 10; half
dwarf ; very good bearer ; needs sticking.

The Admiral.—Henderson. In use June 23; grows above
medium size ; prolific ; pods large and well filled.

Family Garden.—Maule. In use June 15; a scant bearer,
but has large well filled pods.

First and Best.—Storrs & Harrison. In use June 10; a fine
early sort; good bearer and fills well ; needs sticking.

Fxtra Barly.—Landreth. In use June 10 ; one of the best
very early sorts ; good bearer ; quality good ; needs sticking.

First of All.—Henderson. Tn use June 10 ; one of the best;
fine bearer, extra quality ; needs sticking.

Improved Hxtra Barly.—Maule. In use June 10; a good
first early variety, but not a full bearer ; needs sticking.

Balra Barly Daniel O Rourke.—Thorburn. In use June 10}
a good early sort; pods large and well filied ; good bearer ;
needs sticking.

Prince of Wales.—Thorburn. In use June 26 ; good medium
or late sort ; good bearer.

Stratagem.—Storrs & Harrison. In use June 25 ; a fine me-
dium or late sort ; good bearer ; pods well filled.

Profusion.—Storrs & Harrison. In use June 20; a very
superior variety ; abundant bearer ; pods large and closely filled.

Telephone.—Storrs & Henderson. In use June 28; medium
or late sort, prolific, pods well filled, vines tall.

Alaska.—Henderson. In use June 123 a productive dwart
variety.

The Mayor.—Henderson. In use June 23; grows medium
height, not a large yielder, but the pods are large and closely
filled. ‘

The Don.—Henderson. In use June 23; grows tall, very

thrifty vine, an abundant bearer, pods large and well filled.
Heroine.—Henderson. In use June 24 ; dwarf grower, a very

good sort.
Bilue Peter.—ILandreth. In use June 15; dwarf grower, 2
fine sort, good bea:er.
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Harly Kent.—Landreth. 1In use July 10; grows to a medium
size, and is a very good sort.

Tmproved Barly Kent.—Salzer. In use June 25 ; not as good
as the above.

Chelsea.—Henderson. In use June 20 ; very dwarf ; a good
variety, bearing an abundant crop of well filled pods.

Barliest and Best.—Salzer. In use June 10; good quality,
but a scant bearer.

CABBAGE. Sst April 23.

Lowisville Drumhead.—Landreth. In use July 1st; a fine
variety of medium size, second early, heads flat; also a good
late cabbage. .

Henderson's Early Summer.—Francis Brill. In use July 5
a good second early variety, round heads, solid, and very good
size.

Lightning.—Salzer. In use June 20; good early sort, heads
well, very solid.

Déep Head.—Maule. In use July 10; very good, comes in
after first early is gone, flat head.

Prize Wakefield.—Maule. In use June 20; a very fine early
sort, heads well, conical in shape.

Landreth’s Barliest.—Landreth. In use June 20; very
good, but small ; heads solid.

Barliest Btampes.—Maule. In use June 20; a small headed
variety, in shape like Wakefield, heads solid.

Barliest Elampes.—Storrs & Harrison. In use June 23; a
small conical head, solid and tender.

Charleston Wakeficld.—Henderson. In use June 18; fine
extra early variety, good size for an extra early ; shape conical.

Barly Jersey Wakefield.—Storrs & Harrison. In use June
25 ; fine early sort, nearly every plant producing a good head ;
good size.

Select EHarly Jersey Wakefield.—Landreth. In use June
20 ; good, every plant formed a head ; good size.

Select FEarly Jersey Wakejield.—Henderson. In use June
18: choice strain, fine header, very uniform in size, heads solid.

Perfection Drumhead Savoy.—Brill. In use August H; a
curléd leaf variety, good for summer use, heads round, nuniform,

and very solid and tender.
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Premium Flat Dutch.—Brill. In use August 10; a large
and solid flat cabbage, nearly every one heading.

Newark Jersey Flat Dutch.—Brill. Corresponds closely to
the above in appearance.

All Head Barly.—Storrs & Harrison. In use June 25 ; a fine
early summer variety, very solid, good size, nearly all heading.

Nonesuch.—Brill.  In use July 1; forms a large flat head,
very solid. 2

Reedlond Harly Drumhead.—Landreth. In use June 25 ; a
large heading early variety. :

Worldbeater.—Brill. In use July 115 a large variety, but
not a sure header.

New Hxpress.—Maule. In use June 18; a very good sort,
producing a small, solid head.

True Barly Wakefield.—Brill. In use June 22 ; this is a true
Wakefield in shape, and is very solid, but not as early as other
strains of the same variety.

Tovisville Barly Drumhead.—Brill. In use July 1; fine
second early or summer variety, produces a large, flat and solid
head.

Baxpress.—Henderson. 1In use June 925 ; a good small headed
variety, solid and a sure header.

HBarly Flat Dutch.—Storrs & Harrison. In use June 28;
good second early. good size heads and very solid.

Salzer's Farliest.—Salzer. In use June 22; very good for
early use, heads small but solid.

Surehead.—Maule. In use June 28; a good solid flat head,
good second early.

Large Flat Dutch.—Brill. In use July 20 ; good late variety,
grows very large.

EBatra Barly Jersey Wakefield.—Salzer. In use June 20; a
fine sort, almost a sure header, fair size, and solid.

Succession.—Henderson. In use June 28; a medium sized

solid flat head.

TomATOES. Sei May 12.

Long Keeper.—Thorburn. In use July 20 ; a smooth, round,

bright-red tomato, very solid, and is, as claimed, a long keeper. :

Volunteer.—Storrs & Harrison. In use July 23; a medium
size smooth, round tomato ; very productive.
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Favorite.— Landreth. In use July 29; a fine size, solid
smooth tomato ; flavor the very best, prolific.

No. 400.—Heunderson. In use August7; an extra large vari-
ety, very solid and heavy ; cracks a little around the stem, color
purplish red, very productive, good flavor.

Aceme.—Landreth. In use July 29 ; a medium size tomato,
color pink or pale red, excellent flavor, good bearer. :

Yellow Peach.—Storrs & Harrison. In use July 25 ; a small
round tomato having the appearance of a yellow peach; very
attractive.

Tvory Ball.—In use Augustl; a small round sort, color nearly
white, almost transparent ; a handsome fruit and very prolific.

TLacrosse Seedling.—Salzer. In use July 12; a very fine sort;
medium size, round, very smooth and solid ; ripens very evenly
and quickly, color pink, vine almost self-supporting.

Fejee.—Landreth. In use July 20; a medium size pale red
tomato, shape somewhat irregular, fair bearer.

Paragon.—In use August 1; a large smooth Kind, very solid,
a good bearer and handles well.

Matchless.—Maunle. In use August 105 a small or medinm
variety, somewhat flat, very fair.

Morning Star.--Salzer. In use August 1; a large variety
resembling the Mikado both in vine and fruit, color pinkish, very
productive, but not a good shipper.

Harly Advance.—Maule. In use July 18: a small round
sort, very prolific, solid.

Perfect Gem.—Salzer. In use August 5 ; a medium size vari-
etv, deep red, smooth and solid ; a good bearer.

The Allen.—In use July 15; this is a very fine variety both
for market and family use ; the seeds were sent us by Mr. John
Allen, of Lexington. A good size tomato, perfectly smooth
and solid, good flavor and very prolific ; has a pinkish color.

General Grant.—Henderson. In use July 283 a medium,
flattened tomato, very much creased around the stem, quality
good.

Trophy.—Henderson. In use July 22; a well known sort,
large size, very solid and smooth, quality good.

Hssex Hybrid.—Henderson. In use July 26 ; a pink tomarto,
fair gize, good bearer.
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Telegraph.—Salzer. In use July 25 ; a small, round tomato ;
color red, good bearer, flavor fair.

Harly Ruby.—Henderson. In use July 8; the earliest
tomato upon our grounds; grows fto a good size, good flavor,
and productive. '

Table Queen.—Henderson. In use July 15 ; a choice variety,
large, very smooth and solid, color deep red, very productive.

Peach.—Henderson. In use July 233 a small variety re-
sembling a peach in color, and having a roughened surface also
similar to the peach.

Brans. Planted April 29.

Golden Wax.—Salzer. In use June 22; a very tender bean,
fine bearer.

Harly Brown Six Weeks.—Landreth. In use June 20; a
very good flat podded variety, bears well.

Yosemile Mammoth Waz.—Henderson. In use July 6; a
very fine wax bean, grows very large and tender.

Golder. Waz.—Storrs & Harrison. In use June 22 ; a very
productive sort, very tender, blights badly.

First in Market.—Landreth. In use June 203 a good first
early variety, pods flat, medium size and fairly productive.

Nonpareil.—Maule. In use July 1; a very large podded
green flat bean ; medinm bearer ; good flavor and tender.

Bismarck Black Waz.—Thorburn. In use June 23 ; a good,
tender wax bean ; abundant bearer. :

Barly China Red Eye.—Storrs & Harrison. In use June 22;
a green bean ; grows to a large size; pods broad and flat ; pro-
ductive.

Best of All.—Maule. In use June 22; a very good green
podded flat bean : good bearer,

Improved Golden Waz.—Henderson. In use June 20 ; a fine
wax bean ; pods large size and very fleshy ; abundant bearer,
and stays green on the vine a long time.

Improved Harly Valentine.—Salzer. In use June 25; a fine
well known round podded variety; heavy bearer, and lasts a
long time in the green state.

Mont D Or.—Maule. In use June 20; a very fair wax bean ;
grows to a good size.
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Black Eye Waxz.—Henderson. ‘In use June 20; a good wax
bean ; good bearer ; grows to a large size ; very desirable.

Long Yellow Siz Weeks.—Storrs & Harrison. In use June
93 : a green podded flat bean ; good yielder.

Boston Market.—Salzer. In use June 25 ; a good flat podded
green bean ; an abundant bearer.

Bulter Waz.—Maule. In use June 25 ; a very prolific tender
wax bean, but blights badly.

Mohawk.—Maule. In use June 22; an old well known green

‘podded variety, and one of the best; very prolifie ; fine flavor

and tender.

Emperor William.—Henderson. In use June 20; a very
large, tender, flat podded green bean ; five for extra early.

Oylinder Black Waz.—Henderson. In use June 26; a large
size wax bean ; very thick and fleshy ; prolific.

Barly Warwick.—Henderson. In use June 20; a flat pod-
ded green bean ; abundant bearer and very good quality.

Gallega or Refugee.—Henderson. In use June 25; an extra
large and very productive green bean.

Saddle Back Waz.—Landreth. In use June 23; a large
fleshy bean, fine bearer, but subject to blight.

Farliest Red Valentine.—Henderson. In use June 23; an
improvement upon the common Red Valentine, very productive
and of superior quality.

Best of All.—Henderson. In use June 25; a flat podded
green bean, of good quality.

Crystal Wax.—Landreth. In use June 25 ; a very fine wax
bean ; pods almost transparent; very prolific, tender, and of
superior flavor.

Bztra Barly Refugee.—Henderson. In use June 24 ; a very
productive green-podded bean, of excellent quality.

Ne Plus Ultra.—Henderson. In use June 22; a productive
flat podded green bean.

Pink Eye Waz.—Landreth. In use June 22 ; a very prolific
variety ; tender and of good flavor.

Round Early Siz Weeks.—Henderson. In use June 22 ; one
of the best early round podded green b=ans.

Searlet.—Landreth. In use June 22 ; a fine variety ; a mod-
erate yielder, but of largs size and very tender.
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Corn. Planted April 29. -

Barly Landreth Market.—Landreth. In use July 15 ; grows
31 feet high, very vigorous and productive, ear good size, quality
good.

Shakers Barly.—Storrs & Harrison. In use July 25 ; grews
3 feet high ; very prolific, always more than one ear to a stalk,
ear small but sweet and tender.

X X.—Maule. In use July 25; growth of medium vigor, 4
feet high ; small well filled ear; very good.

Perry' s Hybrid.—Thorburn. In use July 18; grows 3 feet
high, good size ear, good bearer.

Triwmph Sugar.—Thorburn. In use July 20; makes a fair
growth ; produces a large ear with smooth grain, well filled,
good. -

Shoe Peg.—Maule. In use July 20 ; growth small ; small ear
with deep slender grain, extremely small cob ; fills well.

Barly Alaska.—Salzer. In use July 15; very dwarf; only
about 2 feet high ; produces very small ears, two or three to a
stalk, very sweet, a good family sort.

Landreth Sugar.—Landreth. In use July 22; very dwart,
with a fair sized ear ; very productive and very sweet.

Ballard s Barly.—Storrs & Harrison. In use July 28; very
dwarf, 1} feet high, produces medium sized ears, well filled.

Cory PBarly. Henderson. In use July 12; growth small,
91 feet high ; a fine extra early sort, ears small, good beurer.

Bverbearing.—Maule. In use July 20; a very vigorous
orower, bears a fair sized ear with smooth grain, and produces
two ears to a stalk.

Henderson Sugar.—Henderson. In use July 15 ; a vigorous
growing variety, producing large well filled ears, very sweet and
tender ; one of the best.

Northern Pedigree.—Salzer. In use July 15; dwarf but
vigorous ; 2 feet high ; produces ears of good size and excellent
quality.

Brcelsior.—Thorburn. In use July 255 23 feet high ; pro-
duces a medinum sized well filled ear ; good for either market or
family use.

EBarly Minnesota.—Henderson. In use July 18 ; a small but
very good variety, with ears of medium size.
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Stowell’ s Evergreen.—Henderson. In use July 28; medinm
height ; ears of gouod size and quality.

Farly Narragansett.—Landreth. In use July 18; growth
4 feet high ; a very good early sort ; ears fair size.

Barly Mammoth.—Landreth. In use July 20;a dwarf but
vigorous grower ; mediam sized ear ; quality good.

Ne Plus Ulira.—Henderson. In use July 12 ; grows to me-
dium height ; produces a fair sized ear with very small grain ;
tender and sweet.

FBartra Farly Adams.—Thorburn. In use July 20; a well
known fairly vigorous grower, 2% to 8 feet high ; extra early,
produces a small ear with a smooth grain ; quality good.

Honey.—Storrs-& Harrison. In use July 18; very dwarl;
small ear, very productive, and of excellent quality.

CanTALOUPES. Planted May 21.

Aeme.—Storrs & Harrison. An oblong, green fleshed melon ;
ripe August 10, grows to a very good size, flavor very good.

Salmon and Green.—Landreth. TRipe August 5; an oblong
salmon fleshed melon of delicious flavor ; small seed cavity, a
very dark green rind ; extra quality.

Champion Market.—Thorburn. Ripe August 20; a very
good late melon ; oblong, green flesh, good siz-.

Banquet.-——Henderson. Ripe August 12; a small finely
netted round melon ; extra fine flavor, flesh orange colur ; very
productive. :

Emerald Gem.—Henderson. Ripe August 10 ; a medinm size
yellow fleshed melon ; fine flavor, but too soft for market; fine
for family use.

Turk's Cap.—Landreth. Ripe August 8; a large round
melon, very solid, flesh green, a good shipper, quality good.

Orange Christina.—Thorburn. Ripe Aungust 10; a round
yellow-fleshed melon; small to medinm size; sweet and fine
flavor.

Newport.—Henderson. Ripe August 10; a small or medium
round green fleshed melon ; very firm and of high quality.

Bird's Cantaloupe.—Thorburn. Ripe August 10; a large
and very productive variety ; good flavor and firm to handle ;

flesh green.

(5]
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Delmonico.—Henderson.  Ripe August 10‘; a medinm size
oval melon ; flesh salmon color ; superior flavor, and one of the
best of the yellow-fleshed melons to handle.

Osage.—Salzer. Ripe August 5 ; somewhat oblong in shape
and coarsely netted ; flesh orange ; flavor excellent. :

Large White French.—Landreth. Ripe August 30 ; a large
oblong melon ; color light green, but little netted ; flesh not
very thick, and does not mature well with us.

Princess.—Salzer. Ripe August 12; a round finely-netted
melon, deeply creased ; flesh salmon color and very thick, solid
and of good quality.

Atlantic City.—Landreth. Ripe August 10; an oblong or
pointed green-fleshed melon ; grows to fair size ; quality good.

Superior.—Maule. Ripe August 12; a round finely-netted
melon, medium size ; flesh green ; solid, with very good flavor.

Starm’ s Favorite.—Maule. Ripe Aungunst 10; a green flesh
melon, somewhat oblong in shape, finely netted, rather soit to
handle ; flavor good. '

Perfection.—Maule. Ripe August 8; somewhat oblong in
shape, having thick orange flesh ; flavor good.

AXPERIMENTS WITH STRA WBERRIES.

The Strawberry growing season of 1891 was so very dry as to
render the crop almost a total failure. But few of the many
varieties in cultivation on the Station Experiment grounds pro-
duced even a moderate amount of fruit. The few berries that
matured weve of good size, but were lacking in quality. Of the
varieties producing even a fair yield, the following were the
most satisfactory, and in the order pamed : Gypsy, Bubach No.
5. Barton’s Eclipse, Jessie, Thompson’s No. 7, Edgar Queen,
Haverland, Parker Earle and Warfield.

The cultivation and general treatment of the different varie-
ties was the same as has been described in former bulletins.
The growth of the plants was very good except in a few cases.
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It was impossible to reach any definite conclusions as to the
merits of all the varieties, 2s many of them bore no crop at all,
and manvy others only a scant one. In regard to the above-
named varieties the following observations may be noted:
Gypsy yielded a good crop of medium sized berries of very
good quality ; Bubach No. 5 bore a medium crop of good
average berries; Barton’s Hclipse, berries of large size, a fair
crop ; Jessie, a fair crop of fine flavored berries: Thompson’s
No. 7 yielded well, flavor only fair; Edgar Queen, a full erop
of medium sized berries, quality fair ; Haverland, mediam crop
of solid berries of good size; Parker Earle, a very fair berry,
fair size, crop medium ; Warfield, a full crop of mediam and
small berries of the usnal somewhat acid flavor.

Of one hundred varieties tested on our grounds, thirty-eight
were set in the spring and fall of 1888, namely : Loudon’s No.
15, Haverland, Pineapple, Datter, Summist, Pearl, Burt, War-
field, Gypsy, Phelps, Primo, Parry, Scarlet Queen, Piper, Bel-
mont, May King, Gandy’s Pride, Covill, Gold, Logan, Lida,
Photo, Henderson, Bomba, Monmouth, Mammoth, Jewell, Jéssie,
Barton’s Eclipse, Lady Rusk, Cloud, Capt. Jack, Crawlord,
Bureka, Great American, Miami, Triumph de Grand, Daisy.

The others, 62 in number, were set in the Spring of 1890,
namely: Mrs. Cleveland, Mt. Vernon, Sadie, Chas. Downing,
Manchester, Thompson’s No. 1, Florence, Prince of Berries,
Viola, New Hamden, Mark, Thompson’s No. 7, Thompson’s
No. 30, Old Iron Clad, Luella, Shuster’s Gem, Michel’s Early,
Great American, James Vick, Louise, Thompson’s No. 4, Wil-
son, Acme, Edgar Queen, Osceola, Great Pacific, Crimson Clus-
ter, Cohanzick, Miner’s Prolific, Sucker State, Thompson’s No.
5, Racster, Tippecanoe, Staymen’s No. 1, Clingto, Atlantic,
Bidwell, Felton, Jucunda, Parker Farle, Thompson’s No. 31,
Charleston, Indiana, Crystal City, Sharpless, Hoffman, Thomp-
son’s No. 26, Cornelia, Mrs. Garfield, Lovett’s Early, Thomp-
son’s No. 8, Thompson’s No. 9, White Novelty, Beder Wood,
Rural, Volunteer, Novelty, Van Deman, Gale, Crescent X Glen-
dale, Longfellow and Warren.
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BULLETIN No. 39.

Hon. John R. Procter, Director of the Kentncky Geological
Survey, has called attention to the vast deposits of marl in the
State, and to the greab value they might be to the resources of
the State if they were suitable for fertilizing purposes. At his
request this Station has analyzed a number of samples of the
marls, sent by the Geological Survey, as a preliminary study as
to their value as fertilizers. The resalts lead us to believe that
some and perhaps most of these marls may become valuable as
fertilizers, and especially to farmers in the vicinity of the de-
posits. The results certainly justify a further study of the
subject.

By my request Mr. A. M. Peter writes the following prelimi-

nary report.
M. A. ScovsLL, Director.

BY A. M. PETER.

Marls have Jong been used as a means of supplying lime to
certain soils, and in some cases, In addition to lime, they may
supply potash or phosphoric acid. The most notable instance
of the profitable use of marls as a sourse of plant food in this
country is perhaps that of the green sand marls in New Jersey,
which contain considerable amounts of both potash and phos-
phoric acid, and have been of very great value to the agriculture
of that State in restoring fertility to worn lands near where
they occur. These marls are valued chiefly for their phosphoric
acid, as the potash is present in a combination not available to

plants.
The Kentucky Geological Survey has called attention (o the
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considerable amount of potash contained in some of our marls
by the publication of numerous analyses in their reports, and
in 1874 Prof. N. 8. Shaler, at that time State Geologist, called
particular attention to extensive deposits found in the Chester
oroup of the Subcarboniferous tormation in Western Kentucky,
which he named the ¢ Leitchfield Marls,” containing three to
five per cent. potash, and which he predicted would some day
prove of great agricultural value. It is with the intention of
bringing the question of the profitable use of these marls more
prominently before cur farmers that this preliminary and very
incomplete work is now published. It is evident tbat if the
three or four per cent. of potash contained in some of these
marls were immediately available as plant food their use would
be an immense advantage to farmers near where they occur,
rendering it unnecessary to send out of the State a large amount
of money for the purchase of potash fertilizers. Unfortunately
only a small part of the potash present is immediately available,
but it seems probable that when these marls are mixed with the
soil, the action of air and moisture and the roots of growing
plants which are constantly at work will gradually liberate the
potash from its insoluble combinations and thus the farmermay
derive the benefit of nearly the whole amount shown by analysis
in no very long period. Most of these marls, though quite hard
when fresh from the mine, soften and fall to powder when ex-
posed to the weather. Such might be scattered upon the land
at odd times during the winter at very small expense, and, as
suggested by Dr. Robert Peter in one of his reports as Chemist
of the Geological Survey, could probably be used to best ad-
vantage in connection with clover. Other fertilizers might be
used along with the marl, as, for instance, bone meal or barn-
yard manure. It 1s proposed to make further tests of some of
these marls at this Station, and it would be considered a favor
mers who have had any praectical experience in their

if any far
t, would write to the Director of

use, whether favorable or no
the Station in regard to their results.

Table I following gives partial anaiyses made at this Station
some time ago, of samples of marls sent by request of State
Geologist, Jno. R. Procter. Besides lime and phosphoric acid

we have given, in the third column, the per cent. of potash dis-
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solved by hydrochloric acid of the strength used in soil analysis
(specific gravity 1.115) and, in the last column, that dissolved
from the best of these marls by weak hydrochloric acid (2% per
cent.) The amount of potash dissolved by strong hydrochloric
acid is not all that is contained in the marl, but may be taken
to represent all that may be expected to become available in
any reasonable length of. time. It would hardly be worth while
to handle a marl showing less than one per cent. of potash
soluble in acid, and, as potash is worth five cents per pound,
this represents a value of only %1.00 per ton, and could only be
used when the cost of handling is but a few cents a ton.

TABLE 1.
@ | T e -
2 | e e =%,
: S g 5
Z | = L 43 — Ry
= - l LR < B o
= | Kixp o MARL. i ‘ |52 o 6 m
:—‘ I | | > | =0 E_,'E
@ | o | = —
l ; \ 2 2
: I e e
i :‘ e 1 [
\‘ Per Ct. | Yer Ct. | Per Ct. Per Ct.
541 | Hard, green marl . 0 98 l 0.32 ‘ 0.86 | Not tested.
i ‘ i ‘
542 | Green and red, clayey . - . - . . - i 2.86 0.36. | 0.35 : Not tested.
‘ I - \ ‘
543 | Buff colored, soft . . . . . ... . . | 33.96 | 02315 s 0558 | Not tested.
‘ : 1 !
544 | Brown, bard, clayey .. . . . . . | 1.81 | 0.36 ‘ 0.56 | Not tested.
545 | Light brown, soft, silicious .. . . . ‘ 0.37 01285 5a 01518 | Not tested.
|
546 | Olive green and red, clayey . . . | 13.00 0285 F 1516 0.30
? \ ;
547 | Olive green, soft, clayey . « - - - - | 2.95 0.23 | 0.49 | Not tested.
548 | Brewn, hard, clayey .. . . « . - - | 0.78 | 0.80 | 1.17 0.44
549 | Light brown and green, clayey . . . 0.54 0.24 | 0.73 Not tested.
550 i Green, rather hard, clayey . . . . - | 062 08 25% T whd. 0.55
‘ ‘ ‘
551 | Brown, hard, clayey .. . - - . - - 0.94 0.16 | 1.36 0.69
552 | Green and red, hard, clayey.. . . . 1.20 Woar e 0.68

554 | Gray and brown, clayey . . . . . . 1:07 0.13 | 0.48 | Not tested.
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The localities from which these samples were obtained are as

follows :

No. 541.—Land of Ashby brothers, three miles south of Clover-
port, Breckinridge county. .

No. 542.—Sinking creek bridge of Texas R. R., Breckinridge
county.

No. 543.—Cut south of Pierce, Texas R. R., Breckinridge
county.

No. 544.—One-half mile north-east of crossing of 8. L. C. & M.
roads, Caldwell county.

No. 545.—Land of Craig brothers, four miles north of Prince-
ton, Caldwell county.

No. 546.—Hill just north of Princeton C. H., Caldwell county.

No. 547.—One mile east of Princeton, Caldwell county.

No. 548.—Right miles north of Princeton, on P. & W. B. road,
Caldwell county.

No. 549.—One mile from Princeton, on road to Lewiston, Cald-
well county.

No. 550.—On L. & N. R. R., northern border of Trigg county.

No. 551.—Hat Branch of Bear creek, Grayson county.

No. 552.—Same as 551.

No. 554.—Six and one-half miles east of Princeton, near N.
N. & M. V. R. R., Caldwell county.

Table II gives similar partial analyses of a number of samples
from the Chester marls of Breckinridge county, collected by
Mzr. J. B. Hoeing of the Geological Survey, and avalyzed at the
Station Laboratory. It will be seen that Nos. 1629, 1632, 1687,
1688, 1691 and 1692 are the most promising of these marls, con-
taining from two to three per cent. of potash soluble in acids.
Tt will be noted that most of these marls contain but little lime,
as is true also of those given in Table I. The phosphoric acid
present is small in all the samples analyzed.
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TABLE II

Joquin N uonels

1629

1630 |

1631

1632

1634 |

1687

1638

1689 |
1690 |
1691

1692 |

e 2 =
= = W&
> : R
Kixp 0F MARL AND LOCALITY. ] - ‘ = o e
; > eic
| s g ol
| e = B
Yi i R I <
l 7 - :
| Gray marl, Buffalo Wallow . . i 0.80 | Trace. 0.81
{ \
| Gray marl, Buffalo Wallow . . 9538 0 26 | 1.67
|
| Dark gray marl, Buffalo WA llogw s =t | 0 81 0.84 | 1.84
i Marly shale, Cloverport. - « . « ... . .. . | 0 90 i 0.23 | 1.69
‘ 5 ‘
| Brown marl, Cloverport . . . . . . . . . - .| 0.87 ‘ Trace. | 2.561
| ]
|
Green mar], Cloverport . . . . . . ¢ o & o = o 0.74 1 Trace. i 1.28
1 l
iy ins) Rt opiRonet e o o i 0O iDndonr | 10-65
| s | | >
e b e EalIs ot Bogheni oo Surinl ot G0 o4 o 20:88 e R =1
‘i \ L
T{ Red marl, Falis of Ronshi s iertis o s e 0.66 \ Trace. ‘[ 1487
: |
- . l :
‘, Black shale, Falls of Rough. . . . . . . . . 0.80 | 0.23 | 0.80
| { |
] Red marl, Stephensport . . . . . . . . - . . . | 0.48 \ Trace. | 2.37
1 | | |
Green marl, Stephensport. . . . . . . . . .. 0.71 ‘ 0.23 | 2.9
‘ |
| |
Gray marly shale, Stephensport . . . . . . . - 8,881 0,27 | 0.95
3rown marl, Stephensport . . . . . . . . - - 94.83 | 0.22 1.28
i 1 }
Red marl, Stephensport. . . . . . . . . . . . 1.46 | Trace. 3.08
| |
Green marl, Stephensport . . . . . . . . . . - 1.89 | Trace. | 222

The localities from which these samples were taken are given
below :

No.
No.
No.

No.
No.
No.

1625.—Gray marl at top of Buffalo Wallow.

1626.—Gray marl, centre of Buffalo Wallow.

1627.—Gray marl, bottom of Buffalo Wallow. This and
the two preceding, together, form a bed 40 feet in
thickness.

1628.—Marly shale over the Cloverport marls, 3 feet thick.

1629.—Brown mar] at Cloverport.

1630.—Green marl at Cloverport. This and the one preced-
ing form a bed of 30 feet thick.
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No. 1631.— Gray marl at Falls of Rough, Breckinridge side.
" 40 feet thick.

No. 1632.—Green marl on the Cloverport road, north of Falls
of Rough. 5 feet thick.

No. 1633.—Red marl, one mile south of Falls of Rongh. 15
feet thick.

No. 1634.—Black shale, bed of creek at Falls of Rough. 4 feet
thick.

No. 1687.—Red marl in upper bed at Stephensport.

No. 1688.—Green marl in upper bed at Stephensport. This,
with the one preceding, forms a bed 11 feet thick.

No. 1689.—Gray marly shale, base of Stephensport bed, 20 to
30 feet thick.

No. 1690.—Brown marl, second layer in the middle of the
Stephensport bed.

"No. 1691.—Red mar), third layer in the middle of the Stephens-

port bed.

No. 1692.—Green marl, top of middle of the Stephensport bed.
This, with the two preceding, forms a bed 40 feet
thick.

Mo test the availability of the potash in some of these marls,

a determination was' made of the amount dissolved by boiling

water and also by digesting with 10 per cent. acetic acid (strong

vinegar). The results are given in Table ITI, together with the
amount soluble in strong hydrochloric acid ; the amount insol:
uble in the same ; and the sum of these, which is the total pot-
ash present. That dissolved by water or acetic acid may be
taken to represent what is immediately available as plant food.

TABLE III.

StTaTioN NoO. | 1629 1630 1631 1691 | 1692

Per Ct. | Per Ct. | Per Ct. | Per Ct. | Per Ct.

Potash Dissolved by Strong Acid. . . | 2551 N‘ 1.28 | 0.98 3.08 ‘ D,
Potash Inseluble in Strong Acid . . . I 1.25 | 1.02 1.25 1.20 | 1.44
T s e R e g i re0 IS0 aRl 408 18
Potash Dissolved by Water . . . . . 0.11 0.08 0.04 0.06 0.11

Potash Dissolved by A cetic AcIA A ‘ 0.11 0.08 0.05 0.12 0.10
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The small amount of potash dissolved by water or acetic acid
is not necessarily an unfavorable indication, as it is probable
that when the marl is exposed to the weather or to the action of
the roots of growing plants in the soil, the potash is slowly but
constantly being rendered solable. How far this process may
continue has not yet been determined, and upon this factor will
the agricultural value of the marls mainly depend. It is neces-
sary, also, in making an estimate of the value of these marls to
the farmer, to take into consideration the effect they may have
upon the mechanical condition of the soil, as well as the amount
of plant food they are capable of supplying. These marls are
mostly of a clayey nature, and their addition would tend to im-
prove the condition of very light, sandy soils ; rendering them
more retentive of plant food, and thus having a very marked
influence upon their fertility. It is true, also, that the small
amount of lime present in them may prove beuneficial in some
cases.

Credit is due here to Mr. Henry . Curtis for the greater part

of the chemical work in the above analyses.
ALFRED M. PETER, Chemist.
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BULLETIN No. 40.

SOME COMMON PESTS OF THE FARM AND GAR-
DEN.

BY H. GARMAN, ENTOMOLOGIST AND BOTANIST.

The insects considered in what follows include some of the
most troublesome pests with which Kentucky farmers bhave to
contend. All of them have been brought to my notice by in-
juries which they have done in the State, and most have, at one
time or another during the past two years, been the subject of
inquiry from farmers whose crops they were injuring. I have
made no attempt to give complete accounts of them, because I
believe the essential facts concerning insects to be all the prac-
tical man wants. The remedies given are those which my own
experience leads me to consider the best.

My thanks are due Messrs. A. J. Cook, James Fletcher, J. A.
Lintner and H. Osborn for the use of, the electrotypes. Figures
9, 10, 25, 26, 27 and 28 are from drawings made by the author.

THE HESSIAN FLY.

( ( rL’r‘i'(/m}i‘J/[(r destructor.)

Fie. 1. The adult Hessian fly.

(=]

The adult of this insect is a small, two-winged gnat, about
one tenth inch long. In a general way it is like the house fly,

"9';,-
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and is even more like the mosquito in size and shape. It does
no harm to wheat at this stage of its life. The eggs produced
by the fly are long and slender, of a pale red color, and are
attached, from one to thirty or more in a place, on the upper
side of the blades of young wheat. Young grubs which hatch
from the eggs make their way downward and crowd themselves
between the blades and the stems. They are white, short,
rather stout, without head or legs, and may be recognized from
other grubs which feed on the same parts of wheat by a little
bony rod, a sort of a breast bone, which is embedded in the
skin of the forward part of the bedy. They have no biting jaws
or other mouth-parts, and absorb the juices of the plants
through the skin. The large ones come 10 lie finally in a cavity
which the continued pressure of their bodies makes in the sides

of the stems.

Fig. 2. The « flax seed” of the Hessian fly. The small figures of natural size.
(From Miss Ormerod.)

The ¢ flax seed”’ or j.upa stage is the one which follows next.
The change from grub to pupa takes place in the cavity of the
stem already mentioned. It is smooth and shining, of a bright
yellowish brown color, and, as the name implies, resembles a
small seed.

Tie. 8. The adult Hessian fly. Two figures at the right of natural size, (From

Miss Ormerod.)

The adult flies, which, in turn, emerge from the flax seeds,
loiter about fields until opportanity offers for placing their eggs
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on suitable plants. They fly readily, but are shy and retiring of
habit, and appear to be active chiefly at night and in the morn-
ing and evening.

Two broods develop each year. Flies which have passed the
cold months as flax seeds appear early in spring, and place eggs
in young wheat. Most of the grubs hatching from such eggs
become flax seeds about harvest time, and many remain in this
condition in stubble after the wheat is eut. The flies from this
first brood emerge from stubble in time to place their eggs on
fall wheat for the second brood, which passes the winter as flax
seeds.

. 4. Showing manner in which stalks break after being attacked. Smaller figure
showing *flax seeds” in position.
(From Miss Ormerod.)

The injury done in fall consists in checking or killing the
plants. Where comman, the infested wheat can be recognized
by its unhealthy color. The spring brood of grubs also de-
stroys the young plants, but more often the wheat gets its
orowth and then breaks down because of the injury done to the
lower part of the stem. I have seen fields in which fully half
of the wheat fell before harvest, because of flax seeds and
orubs in the stalks.
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As far as 1 can learn from data within reach, the fly has been
generally common in Kentucky only during the following years :
1870, 1871, 1873, 1879, 1880 and 1889. It oceursnow thronghout
the State, and is consequently liable any season to demand at-
tention.

REMEDIAL TREATMENT.

The practice of planting fall wheat late has every cohsider-.

ation in its favor as a means of avoiding the flies. At this lati-
tude especially, where the talls are long and winters mild, it is
not open to the objection sometimes offered farther north, that
ths injury by frost to late-sown wheat counterbalances all the
good which comes from lessened injury from the flies. It has
now become the almost invariable resort of growers of small
grain in all parts of the United States. ‘

On the other hand, it must be admitted that good practical
farmers have sometimes insisted that the contrary practice of
sowing wheat very early was the better of the two. Looking
at the matter from the stand-point of a full knowledge of the
life history of the insect, it would seem tha! the common prac-
tice of late sowing was much the more likely to accomplish the
desired result.

In connection with late planting two other procedures should
be followed during outbreaks.

The first is that of burning over stubble fields as soon as POS-
sible after the wheat is cut, for the purpose of destroyingall flax
seeds which remain in the stems. I know that an eminent en-
tomologist has questioned the advantage to be gained in destroy-
ing the flax seeds in stubble, urging against it the fact that at
the same time many of the parasites of the fly would be de-
stroyed. Most farmers will, T am sure, not be deterred by any
such considerations. We can well dispense with parasites if
we can get rid of the insects they harbor.

The second practice to be recommended is the planting of
small plots of very early wheat as lures to the flies, so as to
entice them into depositing their eggs, before the regular erop
comes up. The wheat of the plots can then be destroyed by
deep plowing, or otherwise.

These practices have the sanction of the most recent and
thorough stady of Hessian fly injury. Itis believed that when
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farmers generally practice late planting, with judgment, and
supplement it by the precautions just mentioned, severe injury
from Hessian fly need not be greatly feared.

With the above, a few other methods of lessening injury may
be mentioned as having had advocates among practical farmers.
(1.) The use of air-slaked or water-slaked lime sowed broadcast
over growing wheat, at the rate of one or two bushels per acre,
has been strongly advocated. (2.) Close grazing by sheep has
also been declared beneficial, the sheep being thought to destroy
the grubs and flax seeds. (3.) The selection of *“fly-proof’’ va-
rieties of grain, the Mediterranean wheat and red wheats being
claimed to be most nearly exempt {rom attack. The testimony
on this head is, however, very conflicting, and no recommenda-
tions can be safely based on it. (4.) The use of fertilizers here,
as in other cases of insect attack, is to be recommended strongly
as calculated to stimulate the growth of infested wheat until
it is beyond danger.

THE GRAIN LOUSE.

(Siphonophora avenc.)

This insect attracted much attention in the spring of 1889
and the winter of 1889-90, because of its sndden appearance
and severe injury to wheat and oats. It is a small plant-louse
which feeds like the chinch bug by abstracting the sap of
plants through a beak. It is a foreign insect, which has been

Fig. 5. The winged form of the Grain louse. Enlarged. The crossed lines indicate
the natural size.

here many years, though it is not known just when it was in-

troduced. Its numbers greatly increase and its injuries become
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severe about once every seven years, and seems to be influenced
by the weather.

The injury which it did in Kentucky during the winter of
1889-90 was unprecedented as far as I can learn, and is to be
attributed to the prevailing mildness of the weather and the
fact that the grain continued to grow during much of the time.
Its final disappearance was due to two causes, namely, an epi-
demic disease induced by dampness, and to frost which sur-
prised and destroyed great numbers of them towards spring.
Judging from the history of the grain louse, we shall not, for a
number of years, witness another outbreak.

A peculiarity of this insect is worth mentioning here, since
it explains its sudden appearance in great numbers. Unlike
the chinch bug and Hessian fly, it does not develop in broods
at tolerably constant times of the year, but the individuals are
all females, and all, as soon as adult, begin to produce living
young after the manner of the higher animals (mammals), and
continue doing so all the rest of their lives. No male or egg-
laying female of the grain louse bas ever been seen. It has
been estimated by Huxley that the tenth genération alone of
one of these insects, ** if all the members survived the perils to
which they are exposed, contains more ponderable substance
than five hundred millions of stout men—that is, more than the
whole population of China.”’

This calculation serves only to give an idea of the possibilities
and advantages of this method of reproduction ; for the insects

Fie, 6. The wingless form of the Grain louse. Enlarged.

U3

are so helpless, and are subject to so many accidents and enemies,
that there is never anything like an approach to a vealization of

the possibility in nature.
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REMEDIAL TREATMENT.

From experiments made at the Station in the spring of 1890,
T am satisfied that it is practicable to keep these insects within
bounds when on young wheat or oats by spraying the crops with a
strong decoction of tobacco made from the stems ; or by the use of
kerosene emulsion and water. We sprayed a tenth acre of oats
twice with the tobacco solution in June, using it at the rate of
100 gallons per acre, with good effect as far as killing the insects
was concerned. They were not abundant enough at the time to
do special harm, and subsequently disappeared from all the
orain, being destroyed largely by heavy showers. The trial
proved, however, that the grain can be easily and quickly treated
with the spraying apparatus used for spraying orchards, and in
case of another outbreak it will unquestionably be worthy of
trial by farmers. Without spraying apparatus it will not be
possible to apply any insecticide economically and efficiently.

[ wish to commend also for trial in the future, freshly slaked '
lime with a little crude carbolic acid added, to be sown broad-
cast on infested wheat or oats. It is very effective for ridding
plants of other aphides, and is to be considered a promising ap-
plication for grain louse injury.

It became apparent in the winter of 1889, from reports of cor-
respondents, that much of the greatest damage was done to
wheat which had been planted on oats land. My own observa-
tions on the insect were made largely at Lexington, where I
found a similar condition of things. This is just what we should
expect from the habits of the insect. When wheat is ripe in
spring the grain lice leave it for oats, and when this ripens in
turn, they resort to neighboring corn or blue grass, and come
back to the grain fields when volunteer oats springs up. On
this they breed until fall, when, if the land is sown to wheat,
they are ready for it. They seem specially fond of these volun-
teer plants, and may be found on them until they are destroyed
by frost. The effect of planting on or near old oats land was
well shown in the spring of 1890 on the Experiment farm, where
one of a series of wheat plots, which was next land that had
been 1n oats, was serious'y endangered by a migration of lice to
it from volunteer oats. At the same time the other plots farther

away contained very few grain lice.
4
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The conclusion to be drawn from these facts is that during
outbreaks of the grain louse, oats land should be avoided in
planting fall wheat, and all volunteer oats should be carefully
destroyed.

THE HORN FLY.

(_H(r-matobiu serrata.)

The horn fly, which occasioned so much alarm among dairy-
men and stockmen of eastern States a couple of years ago, oc-
curs among cattle also in Kentucky, and last summer has proved
very annoying to the Jerseys on the Experiment farm at Lex-
ington.

The adult is a small gray fly, very much like the house fly,
but smaller, measuring only about three.sixteenths of an inch in
length, while the house fly will measure one-fourth of an inch.
They have the strange habit of settling in great numbers about
the bases of the horns which they sometimes completely cover,
a habit which gives them their common name. When not
clinging to the horns they settle along the back just behind the
shoulders where they can not be reached by the heads and tails
of the persecuted cattle. Their habit of settling on the horns
and backs quietly in swarms renders them easily distingnished
from other stinging flies which generally occur about cattle with
them. These latter fly up with a loud humming noise with
every movement of the head or tail, and seem to prefer to attack
the legs.

The injury done by the horn fly is by stinging (with the-
mouth parts), and the pain which cattle endure from its attacks
is shown by their persistent endeavors to get rid of it. The
flies follow caftle to the barns at night and remain with them
apparently at all times, except when depositing the eggs. It
has been asserted that the eggs were Jaid and the grubs de-
veloped at the bases of the horns. This is, unguestionably, not
true. The eggs are placed on fresh droppings from cattle, about
barnyards and in pastures, and the grub and pupa state 18
passed in these. The only injury cattle suffer is consequently
from the stings of the flies.

The injury done fto cattle has been greatly overestimated inv
some instances, yet there can be no donbt that the yield of milk
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PLATE L

e e

FI1G. 2.

Tue Hory Fry. Fig. 1: Showing band of flies about base of horn. Fig.2: a, cgg;
b, larva; ¢, puparium; d, adult fly. The lines show the natural size. (From
blocks kindly loaned by officers of the Division of Entomology, U. S. Department

of Agriculture).
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PLATE II.

TURAL EXPERIMEN T STATION.

Tue Horn FLY.
showing same of male; ¢

Fig. 2: Showing fly with folded wings.

Division of Entomology, U.

Fig. 1: a, showit

rIG. 1.

F1G. 2.

1g front of head and mouth-parts of female; 0,
side view of head and front division of body-
All enlarged. (From blocks loaned by

S. Department of Agriculture.)
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from cows greatly worried by horn flies is much reduced, and
growing and fattening stock is doubtless retarded by their
attacks.

REMEDIAL TREATMENT.

From experiments recently made at the Experiment Station
it is evident that most of the injury can be avoided with but
little trouble.

The best insecticide we have used for the purpose is the
powder known as buhach, manufactured by G. N. Milco, of
Stockton, California. A heaping tablespoonful of this taken
in the hand and rubbed about the bases of the horns and in
the fur along the back will rid a cow of the flies in a few min-
utes. The powder seems to retain its effectiveness for some
time. and cattle treated with it are not much troubled with the
flies for 2 day at least afterwards. It loses its properties as an
insecticide, however, when exposed, and must consequently be
applied frequently.

Finely powdered tobacco proves to be almost equally effective
with bubach, and when obtainable is to preferred because of its
greater cheapness.

Train oil has also been tried, and has proved useful. It does
not kill the flies as does the buhach, but is more lasting than
either buhach or tobacco dust. It has the further advantage in
that it can be applied to the legs, thus driving away the com-
mon flies which attack these. It has been applied by soaking a
piece of cloth with it, and then giving the parts attacked a thor-
ough rubbing with the oiled cloth.

For dairy cattle T would apply a little buhach or tobacco dust
to the horns and back each morning before the cows go to pas-
ture, and supplement this by rubbing the legs occasionally with
the oiled cloth.

The Persian insect powder (pyrethrum) of drug stores will
doubtless answer the same purpose as buhach, provided it is
fresh.

THE HOUSE FLY.

(Musca domestica).

I wish only to call attention to a method of destroying flies in
houses which is not as well known as it deserves to be. The
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wire cloth over windows and doors is perhaps the best thing
that can be used, since it keeps out most of the flies, and at the
same time permits a [ree circulation of air where it is most
needed. But in spite of screen doors and windows, some flies
get into kitchens and dining-rooms, and it is no easy matter to
get them out again by ordinary methods. It can be done very
effectually by puffing from a small powder bellows a tablespoon-
ful of buhach, or of Persian insect powder, into the room when
closed for the night, then coming out quickly, shutting the
door, and allowing the powder to do its work. In the morning
after such procedure the flies will be found on the floor dead or
disabled, when they can be swept out.

In using the powder one is liable to get a little in the nostrils
where it produces a tingling sensation, like that caused by
tobacco dust, but does no further harm. The powder is made
by pulverizing the flowers of a plant resembling the Coreopsis
of gardens, and may be used freely without fear of doing harm
by getting into food ; though it is well, of course, to provide
against this by covering objects in which the powder should not
settle. :

THE OX BOT FLY.

( (Istrus bovis).

Fig. 7. The adult Ox Bot-fly. Enlarged.

This insect produces the rounded boil-like mounds along the
backs of cattle in winter and spring. It is very common in
Kentucky, and must occasion much loss from its injury to hides,
and also to the cattle themselves. It is claimed that where very
common the tumors may occasion bloyd poisoning and result in
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the death of cattle. I have myself seen a young Jersey cow
with seventy of these boils along the side and back between the
shoulders and hips. The hides taken from December to May
are worst injured, the grubs being then in the tumors, and the
round hole in each tumor being open. When the grubs escape
the openings close and eventually disappear, yet probably occa-
sion weak places in any leather which may be made from the
hides.

The injury to the cattle themselves is probably not less than
that to the leather. Where not very common cattle do not
seem greatly worried by their presence. But the pressure nec-
essary to dislodge the grubs causes cattle to shrink in a way
that bears convincing testimony as to the pain which they
mutely endure. :

\ Inquiry made of some of the most extensive dealers in hides
in Lexington, shows that not more than two per cent. of the
hides received by them in March are free from injury. One of
) these firms handles from 800 to 1,000 hides per month, and pays
i twenty-five per cent. less for injured than for perfect hides.

DESCRIPTION AND LIFE HISTORY.

The bot-fly of cattle belongs to the same family as the horse
bot-fly (Qastrophilus equi), the sheep bot-fly ((Fstrus ovis), and
other similar flies which in the grub state infest deer, squirrels
and rabbits.

The adult fly is about one half inch long, has two smoky
wings, and its body is clothed with a yellow or orange-red down.
The hind part of the thorax is black, the base of the abdomen
is yellow, the middle black, and the tip orange-red. They are
abroad during hot weather in summer, and at this time place
their eggs upon the backs of cattle. The meaning of this
operation seems to be fully understood by the beasts, and they
become very restless and uneasy when the flies approach them.
The flies occur from June to October, after which they are not
seen again until the next summer. : :

The young grubs in the skin are at first very small, and are
consequently not easily detected by ordinary examination. As
they grow the mounds on the back increase in size, and an open-
ing appears in each through the skin. The swellings become as
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much as an inch in diameter, and are in some quarters known as
‘““wormals”’ (worm holes). The fully grown grub is about one
inch long, very stout, the body made up of eleven divisions. It
is footless, has no developed head, and the divisions are rough-
ened with patches of microscopic tubercles which are doubtless
of service to it in creeping up and down in its burrow.. At the
hind end of the body are the two breathing pores forming a
transverse black spot.

Having attained their growth as larvae they leave the swell-

~ings, which, up to this time, they have lived in, and dropping

to the ground become pup, and remain inactive under rubbish,
or in the ground, for some time, finally yielding the winged flies.

- REMEDIAL TREATMENT.

The grubs may be removed from the swellings by pressure
with the fingers but when they are abundant this is a very
laborious process. When nearly grown it requires time and
care to get them out in this way without crushing them. Miss
Ormerod states. after having made a very careful examina-
tion of the subject in England, that several washes used by
Eaglish stock-raisers prevent very effectively the placing of the
eggs or the development of the grabs in the skin of cattle.
These washes are rubbad along the backs of cattle at intervals
in summer. Train oil is perhaps the simplest and most gener-
ally accessible of the materials which they find useful for the
purpose.

For Kkilling the grubs in the skin we have found a mix-
ture of lard and sulphur (one part flowers of sulphur to four
parts of lard) rubbed along the back and over the openings of
the tumors completely effective. Vaseline or cosmoline mixed
with sulphur may bs used in the same way. Poisons, or sub
stances possessing acrid properties. should not be used, as there
s danger of aggravating instead of helping the sores.

THE ARMY WORM.

(Heliophila wunipuncta).

This p-stis con-tantly present in grass on low damp soil in

Kentucky, and has been known to do much harm to young
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wheat and oats. It is a native insect, the injuries of which have-
been observed by farmers for more than a hundred years.

DESCRIPTION.

Egg.—The egg measures about .02 in diameter, is nearly
spherical in shape, and when fresh is of an opague white color.

Fig. 8. The Army worm larva,  Natural size.

The Wornm.—The worms which hatch (from these eggs are
better known than any other stage of the insect. When [ull
grown, they measure 1.50 inch in length and .19 inch in diam-
eter. ' The general color is gray, with stripes of black and nar-
row lines of white, the white lines along;the middle of the back
being interrupted. Under side greenish. Head smooth and
shining, pale yellow, finely reticulated on the sides with brown
lines, and with a pair of curved stripes beginning near the
mouth, approaching each other for a time, and then diverging
to the back of the head.

P'z,opa.——Tlie pupa is bright chestnut-brown, smooth and shin-
ing, with a pair of spines at the tip of the abdomen, and several
cross series of black denticles in as many divisions of the abdo-
men. In is elongate-oval in shape, and measures about .75 inch
in length.

The Moth.—'The moth, although very common, is not often
seen, and is almost unknown to farmers. Its front wings are of
a fawn-color; with many small black specks, and a dark eurved
bar near the tip, and with a clearly defined white speck at the
middle. The head aud thorax are also of a fawn color. The-

\
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hind wings and the abdomen are largely dull gray in color.
‘The wings measure a tritle over an inch and a half from tip to
tip.

LIFE-HISTORY.

The moths which have lurked about among grassesand refuse
-during the winter come out of their hiding places as soon as
grass starts in spring and deposit their eggs in the tufts of
blades and even in the dried stems. The eggs may be thrust
theneath the ensheathing part of grass blades, but are often quite
.exposed. Grass which grows on low and damp ground appears
to be« preferred, and it is generally from neglected meadows in
such land that the worms get a start. The moths fly chiefly at
night, and are often attracted at that time to any exposed sweets,
-such as syrups or honey, for which they have a great fondness.
The worms which hatch from the eggs laid by these females
.are soon among the grasses feeding much like eut-worms, but
being active during the day as well as night. When not feed-
ing they conceal themselves under clods and in the ground.

Commonly this brood of worms does no perceptible harm,
‘but occasionally, when very abundant, the migrating instinct 1s
-developed, and great armies of almost incredible numbers of
worms from two-thirds grown upward, march along the ground
.devouring everything in the way of vegetation before them.
They generally all march in one direction in the same field, and
stop for no obstructions, even rushing into water, and creeping
over one another in their eagerness to get forward. These
armies appear about the time wheat is ripe, and are especially
‘destructive to wheat. oats and corn, literally devouring the crop
in some instances. i

When fall grown the worms stop feeding, enter the ground
an inch or two or conceal themselves under loose rubbish where
they moult their skins and change to the brown pupze. In time
the pupz yield the winged moths which deposit eggs for another
generation.

The injury done is mainly the work of the spring brood.
Several other broods develop during the summer, but the worms
are scatteread and live like out-worms, never, as far as I know;
marching in armies. The worms are almost omniverous, but
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do not like clover, and feed by preference on grasses and small
grains. The winter is passed both as worms and as moths.

REMEDIAL TREATMENT.

It is unfortunateiy not possible to predict the appearance of
the worms in destructive numbers any lenghth of time before-
hand, hence it is not possible to head them off by the use of
fire in fields in which they will start. Burning over old mead-
ows is, however, to be recommended as well worth practicing
occasionally, both as a means of guarding against the increase
of this and of other grass-infesting insects also. If we could
say positively when a destructive brood would appear we could -
by this means prevent most of the coming injury. ! ,;:w

After the worms appear and begin to march, it is the common J :
practice to dig or plow trenches before them, and about grain
fields which are threatened with invasion. The worms accumu-

Jate in these trenches, and can then be destroyed by the use of
kerosene or by mechanical means. :

Another practice often recommended as giving good results is
the placing of fence boards in the ground, end ro end, before
the armies of worms, and smearing the exposed edge of the
boards with coal tar mixed with grease.

Where it is possible to use London purple or Paris green
without danger to stcck or to man, these poisons may be
sprayed upon the vegetation before the advancing worms, and
should prove a complete check. Where it is a matter of saving
a crop of wheat or oats, this method is to be recommended, even
if it involves sending the stock to other pastures for a time.

THE TOBACCO-WORM.
( Phlegethontius carolina).

The adults of the tobacco-worm are very generally known to :
farmers as the large gray hawk moths which fly about flowers,e
particularly those of the Jamestown weed, in the dusk of even-
ing. Two species occur in the United States, one a northern in-
sect, the other southern in its distribution. Both feed on the
same plants, and are very much alike in all their stages.

The common Kentucky species is P. carolina, the moth of
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which may be known from its northern relative by its darker

colors, and by the presence of small white spots at the base of
each fore wing.

The inaciive pupz of the tobacco-worm are olten thrown up

Fig. 9. The adult of the Tobacco-worm (P. caroling). Natural size.

by the spade or plow. They are long, somewhat eylindrical ob-
jects of a bright brown color. and are provided with a long
tongne-case which is bent around and applied by its expanded
tip to one side of the body, forming a handle' like that of a
pitcher.

The worms of the first of the two annual broods depend almost
entirely on tobacco, and enter the giound to become pupa in
the early part of July. Some examples of this brood may be:
seen as late as July 15. The late brood works very largely on
tomato plants, and is to be found on these until October, when
the worms enter the ground, become pupz and remain till the-
next season.

Fig. 10, The Pupa of the Tobacco-worm (P. carolina). Natural size,

REMEDIAL TREATMENT.

Hand picking is commonly resorted to in tobacco fields, and
if closely followed can be made to answer the purpose of pre-
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venting serious injury. The practice of putting sirup poisoned
with cobalt, arsenic, or strychnine, in the flowers of the James-
town weed, if generally followed, might be expected to greatly
-diminish the numbers of the worms by killing the adult moths.
Tt has been practiced for many years in all parts of the south
with good effect, some farmers even going so far as to plant the
seeds of Jamestown weed about their tobacco fields, and then
when the plants are in bloom poisoning a few flowers each even-
ing and destroying the remainder.

The late brood of tobacco-worms feeds almost exclusively on
tomato plants, where it can easily be reached and destroyed by
the use of poisons, or by kerosene in the form of an emulsion.
This ought always to be done. The worms are concentrated on
these plants, and the insecticides can be applied to tomatoes
without the risk which attends their use on tobacco. I believe
that if these insecticides were constantly and generally used on
‘tomato plants throughout tobacco-growing districts, the injury
to tobacco would be greatly reduced.

CUT-WORMS.

11. The larva and adult of the Dark sided cut-worm (Agrotis messoria).
Natural size.

Fig.
The cut-worms all belong to the same order as the army worm.
Most of them are placed by entomologists in the genera Agrotis,
Hadena, and Mamestra. The adults are plainly-colored moths
with a wing expanse of from 1.50 to 2.00 inches. Af this stage
they are not often observed, for the reason that they fly chiefly
at night and conceal themselves during the day. Numerous
species are known, among which the dingy cut-worm, the
greasy cut-worm, and the glassy cut-worm, are especially in-
jurious in gardens and fields.
"‘Most of our species produce a single brood eacnh year, the
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eggs being placed by the moths upon grasses late in summer.
The young worms from these feed until winter on grasses, on
the roots mainly, and with cold weather go down into the earth
a short distance where they remain till the next spring.

Fig. 12. The adult moth of the Dingy cut-worm (Agrotis subgothica).

LIFE-HISTORY.

Fig. 13. The pupa of the Variegated cut-worm (Agrotis sawcia).

They then come to the surface, and feed upon a variety of
plants, often cutting off and destroying the young plants in
gardens, and proving, as we would expect from their life-his-
tory, most injurious in sod land or in gardens surrounded
by grass land. They are devoured in quantities by birdsiand
chickens.

Fig. 14. The Spotted cut-worm. Back and side view. Natural size. Egglgreatly

enlurged at the right.

REMEDIAL TREATMENT.

The gardener generally finds digging out and destroying such
worms as appear among his plants all that is necessary to put a
stop to their injuries. The worms work generally at night, and
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are to be found under clods or a short distance in the loose
earth near the plants which they gnaw off. '

Sometimes, however, from some condition of the land, or of
the season, the worms are too abundant to be so treated. The-
best known means of destroying them, under such circnm-
stances, is to dip bundles of clover, grass, or lamb’s quarters,,.
in water containing London purple or Paris green, and then
scatter them among the threatened plants. The worms feeding
on the poisoned bait are doomed.

WIRE-WORMS.

Fig. 15. One of the Wire-worms.

Several very different insects have received the name wire-
worm, but the ones known to entomologists as wire-worms, are-
always the young (larvee) of some species of click-beetle. These:
beetles are often found about houses, and are well known from
their habit of flipping their body upwards with a clicking sound,
when tiney have been placed upon their backs. A large species.
of the family has two eye-like rings of grey on the thorax, but
its larya probably never occurs about the roots of plants on the
farm.

Fig. 16. An adult of a Wire-worm.

The species which do most injury are, when adult, small brown
beetles about 4 inch long. They are freq uently observed among
dead leaves or other vegetable matter about the fields im which
their young are at work. Normally the larvée appear to live in
grass land where the harm they do is not apparent. If thisis
plowed up and planted in corn or potatoes the worms, deprived
of their accustomed food, turn to the crop and often are exceed-
ingly troublesome, in some cases compelling farmers to replant
several times. .
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The worms are white or yellow, cylindrical, and are rather
hard.bodied for larvee. Each has three pairs of jointed legs just
‘behind the head, and no more. This feature of their structure
will always serve to-distinguish them from the cylindrical thou-
sand-legs, or millipedes, which are sometimes also called wire-

worms.
In fields recently in sod it is not possible to avoid all injury

from wire-worms, but the planter may avoid some loss perhaps
by putting such land in the crops least subject to injary, such
as hemp, tobacco, or wheat, until the worms have disappeared.
A fact of considerable importance in this connection has re-
cently been made out by Prof. J. H. Comstock, of New York.
He found by experiment that the wire-worm pupz® die when
the earthen cells in which they lie are broken. This fact has
suggested the expedient of ploughing up infested land in the
fall of the year so as to expose and destroy the pupz.

A metkod sometimes practiced in gardens is to thrust sticks
through pieces of potatoes and then bury these here and there
in the ground which it is intended to plant, leaving part of each
stick exposed to find them by. The bait is then taken up at
intervals and the worms which have been attracted to it are de-
‘stroyed. :

The method has of course no great value as a means of rid-
.ding large fields of wire-worms, but it is said to be quite
effective for the small plots of gardeners.

THE ROSE-SLUG.
(Selandria rosce).

About the time the buds of the common roses of gardens
are unfolding the leaves begin to turn brown, and become de-
nuded by the gnawing of a small dull yellow worm or slug
which examination will disclose in numbers on the under side
-of the leaves of injured bushes. The insect belongs to the same
natural order as the honey bee, and in its adult state is a four-
winged fly of the same family as the currant-worm.

Its injury consists in gnawing away the substance of the leaf
from the upper side, leaving only the skeleton of veins and
veinlets. [t feeds only at night and during dark days, resting
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at other times on the under side of the leaves, and is to be
found on the leaves for a period of about four weeks, although
the individual slugs become grown as such in about fourteen
-days.

‘When grown as slugs the insects leave the rose bushes and go
into the ground beneath a few inches and make there small
earthen cells, in which they lie dormant until the next spring,
‘when they change to pups, then to adult flies, in time to get to
the leaves while these are still tender. But one brood appears
each, season, and nothing is seen of the insect, commonly, after
the injury of the early part of the season is done. Where neg-
lected, its injury is often a serious one, and I have seen places
-on which it was almost impossible to raise these flowers because
of the numbers of slugs which attacked the bushes. To destroy
the slugs, powdered white hellebore in the proportion of two
tablespoonfuls to a wooden bucketful of water may be sprinkled
-on the plants, as for the injury of the currant-worm. -

Persian insect powder, or buhach, is also effective if applied
by means of a powder bellows to the leaves when damp (prefer-
ably after dusk).

At the Experiment farm at Lexington we have used London
purple and Paris green for two seasons, and last season the
slugs did not appear on the treated bushes at all. The poisons
were applied in the strength used for apple trees (1 pound to
200 gallons of water). It must be remembered, though, that
such materials can not be applied to bushes after the buds un-
fold without destroying the petals. The other insecticides
mentioned may be used more freely.

‘'THE IMPORTED CURRANT-WORM.
(Nematus ventricosus).

The currant and gooseberry bushes of gardens are often com-
pletely stripped of their leaves in early spring about the time
‘the fruit is two-thirds grown by small greenish black-spotted
sworms. They have been extremely injurious the two past sea-
sons in Eastern Kentucky, and have been the occasion of some
.alarm because ‘they were supposed to render the fruit poisonous.

"This fear is, of course, entirely groundless, since the worms
5
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fead entirely on the Jeaves, and, as far as is known, are quite in-
capable of rendering the fruit hurtful. The injuries they do to
the bushes are, however, quite serious, and no doubt often
oreatly lessen the yield of fruit.

As the common name implies, it is an imported speciss. It
was first observed in America in 1858. :

DESCRIPTION AND LIFE-HISTORY.

Fig.17. The adult of the Currant-worm. «. male; b. temale. Lines at the left
show the natural size.

The adult insect is a small four-winged fly about as large as
the common house fly. The male is black, with yellow spots :
the female is largely yellow. They come up from the ground
in early spring, the time varying with the season toa certain
extent, and place their eggs in series on the under side of the
leaves, upon the veins. These eggs hatch in about ten days,
and the worms coming from them at once begin to devour the
leaves, eating small round holes at first, but with increase in
size devouring most of the leaf, often leaving only the stronger
veins, and completely exposing the fruit.

The fully grown form is about 75 inch long and is green, with
numerous black spots. Just before leaving the bushesit moults
its skin and loses the spots, becoming pale green, with some
yellow at the extremities. It leaves the bushes suddenly before
the fruit is mature and goes into the ground, or among rubbish
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at the bases of the bushes, where it remains until the following
spring.

Fig. 18. The larva of the Curvant-worm. «, a, @, larve of different sizes; 6, a seg-

ment of the body enlarged.

REMEDIAL TREATMENT.

We have in powdered white hellebore a very effective remedy
for the injuries of this currant-worm. It may be secured at
most drug-stores, and is applied commonly in water, about two-
table-spoonfulls of the powder to « wooden bucket full of water
being the proper proportion. It may be sprinkled over the
plants with a common watering cav, or by means of a force
pump. Or, if preferred, the powder can be dusted on the leaves.
It kills both by contact and as a poison.

) THE CABBAGE-WORM.

(1)1'(’/'!'.! rapa ).

The name Cabbage-worm is commonly used as referring to the
larva of the European species. This is here, as elsewhere in the
United States, the most injurious species. But we have a native
species very much like the imported worm in all its stages, which
is the more often abundant on cabbage of the two. The worms are,
however, very different in color, those of tte imported species
being largely green, while the American worm is of a pale blue
color, with several yellow stripes.

The eggs of both species are attached singly to the surface of

P Mm@



68 : REPORT OF AGRICULTURAL EXPERIMENT STATION.

cabbage leaves, or upon other members of the same botanical
family,—such as caulifiower, turnip, mustdrd, radish, etc.

Fig. 19. Adult male of the Cabbage-worm (Pieris rape). Natural size.

When the worms which come from the eggs are fully grown

they may leave the plants and become pup® attached to neigh-

boring fences or buildings, but during the summer often pupate

on the plants.
The pups may be recognized from those of other insects which

attack cabbage by certain angular processes about the front end,
and by the fact that each is secured to the plant or other object
by the hind extremity, and also by means of a slender silken
band which passes about the middle of the body and is attached

at each side of it.

Fig. 20. Adult female of the Cabbage-worm (P. rape). Natural size.

The winter is passed in the pupa state, and the white butter-
fly emerges from them early in spring and produces the eggs
for the first generation. Several broods develop during the
season, and the adult butterfly, the worm, and the puapa, may
be found in cabbage patches during the greater part of the sum-
mer.

REMEDIAL TREATMENT.

The best means of destroying the worms known to me is
dusting the plants frequently with Persian insect powder
(Pyrethrum) or with the American powder known as buhach
(manufactured and sold by G. N. Milco, Stockton, California).
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The powders may be used pure, or may be mixed, for the sake
of economy in use, with an equal part of flour, or sifted wood
ashes. The use of poisonous preparations on cabbage is quite
out of the question.

THE COLORADO POTATO-BEETLE.

(Doryphora 10-lineate).

Everybody knows this insect so well that it would be a waste
of words to describe it and give its life-history. It is a native
beetle belonging to the same order as the pea and bean weevils,
and has acquired its notoriety as an injurious insect within a
comparatively recent period. It was deseribed by Thomas Say,
the entomologist, in 1824, but did not attract general attention
until about 1859, when the settlement of its haunts and the
cultivation there of the potato led it to desert its native food
plant and invade the potato patches.

Its injuries are no longer to be feared by the farmer and
gardener who is willing to take the trable to spray his plants
with London purple, the same mixtures and machinery being
used as for spraying orchards for codling-moth injuries.

Or, one part of the poison may be mixed with nine parts of
wheat flour, and then be sifted on the plants in a dry state. If
a force pump is at hand, the other method is, by far, the more
convenient.

THE STRIPED CUCUMBER-BEETLE.

(Diabrotica vittata).

This pernicious little beetle often completely destroys young
cucumber, melon or squash plants, and sometimes, when abund-
ant, renders it exceedingly difficult to get plants started.

The adult insect is alone responsible for the injury to the
leaves. It measures a trifle less than a quarter inch in length,
is, in general, pale yellow in color, with the head and antenn
black, and the wing covers, each, bearing a median black stripe.

The beetles commonly do most of the damage from which the
plants suffer. But when allowed their way on a place, they
plade their eggs in the earth about the plants, and later in the
season slender white grubs which hatech from them may do
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much harm by devouring the roots. This latter injury is not as
commonly understood as it ought to be. When plants are ob-
sarved to langnish and finally die, it is very often the case that
these grubs are responsible for the injury. :

If the beetles can be kept from the plants when these are start-
ing, the danger from the latter inju>y to the roots is very greatly
lessened, and there is, consequently, double reason for destroy-
ing the beetles which attack the young plants.

A common method of keeping the beetles from young melon
and cucumber plants is to inclose these for a time with netting,
or with small frames covered with thin muslin. They are psr
fectly effective when carefully placed, and if put away after
using each summer will last a number of seaso=:s.

A simpler but less convenlent cover may be made by crossing
two short pieces of a barrel hoop over the plants, thrusting the
ends into the ground, then throwing over the support thus
made a sqnare of muslin large enough so that its edges may be
covered with earth to prevent the beetles creeping under.

Tn my own experience with melons I have always found Per-
sian insect powder frequently dusted on the plants with a
Woodason powder bellows all the treatment necessary. The
operation can be performed quickly by a boy, and is best done
in the morning when the plants are wet with dew.

THE PEA-WEEVIL.
( Bruchus pist).

When the young pea pads are formed in our gardens they are
often visited by a small gray beetle whieh places a dozen or
more oblong yellow eggs on the surface. From such eggs small
orubs with black heads hatch and bore through the pod into
the nearest pea. The puncture made in doing this is so small
that it does no special harm and is soon nearly obliterated, the
pod and peas continuing to grow as if perfectly sound. If, as
is often the case, such p=as are now gathered for the table, the
development of the small grubs terminates abruptly. If the
peas are allowed to ripen, and are then dried for seed, the grubs
continue to grow within, eating ount the central portion, but
always leaving the germ, and in the fall or winter change to
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pupax and finally into beetles, giving rise to the well-known
“‘buggy peas.”’ Such peas germinate usually as well as sound
.ones, but are of course unfit for food. Towards spring many of
the beetles leave the peas and make their way out of doors,
others remain in the peas until these are planted. In either
case they are on hand to deposit their eggs on the young pods,
as already recounted. In some parts of the country the injury
has at times proved so severe as almost to put a stop to the
growing of peas.

REMEDIAL TREATMENT.

By keeping peas intended for seed two years, using care to
prevent drying out, and keeping them in tight paper bags un-
til the beetles are all emerged and dead, some injury from
weevils can be avoided, as the beetles are not likely to come in
great numbers from other quarters.

A better plan is to immerse infested peas for a minute in hot
water (about 136° F.) so as to kill the beetles before the peas
are planted. Seedsmen now construct air-tight bug houses in
which they can place all their seed and expose it to the fumes
of bisulphide of carbon, a very poisonous gas which is destruct-
ive to all animal life. The hot water treatment will ordinarily
be found the safest and most convenient to the man who has no
special facilities for applying the carbon bisulphide.

THE BEAN-WEEVIL.
(Bruchus obsoletus).

An insect very similar to the pea-weevil, and often mistaken
for it, attacks the growing beans in gardens. It is a small ob-
scurely colored beetle in its adult state, closely resembling the
pea-weevil in a general way, but being only about half as large
as the latter.

Its life-history is almost precisely the same. The beelles
appear in gardens in the spring, having in many cases been
carried there with seed beans, and place their eggs in the young
pods, the young grubs boring into the developing beans within.
In one respect they differ from the pea-weevil in habit, instead
of ‘a single grub entering each seed, from six to a dozen or more
young grubs invade a single bean.
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The development in the beans is generally completed the next
winter when the beans are stored, but in some cases the adult
beetles come out in the fall of the year.

The species requires the same treatment as the pea-weevil.

Buggy beans should always be destroyed by fire if they are-
not to be used for seed. If worth Kkeeping for the latter pur-
pose, care should be taken that no living beetles escape from:
them, and that they contain no living beetles when planted.
In thickly settled districts about towns one person’s garden
stuff must suffer more or less from the carelessness of neigh-
bors with regard to such matters, but farmers have the
matter of injury from pea or bean weevils in their own hand,
and are scarcely deserving of sympathy if they permit insects so-
easily controlled to take their crop.

THE CODLING-MOTH.

(Carpocapsa pomonella).

Tew insects have had more written about them than this one.
Tt is entitled to its notoriety, for it probably occasions more loss
to the grower of apples than any other two insects. It was
originally brought to this country from Euarope, but has been a
constant pest in American orchards for about a hundred years.

Fig. 26. The Codling moth. «, burrow ; b, point at which worm entered ; e, full
grown worm; ¢, pupa; f, moth with folded wings; ¢, moth with ex-
panded wings; 4, head and first division of body of worm, enlarged; 7

cocoon which encloses pupa.
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The adult insect is a small brown moth belonging to the same
family as the strawberry leaf-roller and numerous other species
which roll, fold, mine or skeletonize the leaves of plants. It
measures about three-fourths of an inch across the outstretched
wirgs. The fore wings, as is common in the family, are rather
squarely cut off ; they are marked with cross lines of gray and
brown, and at the outer extremity is a dark brownish black
area, marked in turn with bronzy or brassy spots.

The moths appear about apple trees when these are blossom-
ing in spring, and place their minute ezgs singly in the calyx
end of the yonng apples as soon as these are set.- The well-
known apple-worms hatch from the eggs and gnaw their way
into the heart of the apples, often utterly destroying them and
causing them to fall to the ground, but sometimes leaving no
outward evidence of their presence in fruit except the mass of
dejecta which the worms cast out of their burrows. When fully
grown, the worms leave the apples, usually coming out of the
side, and pupate in a thin silken cocoon under loose bark of the:
tranks of trees, or else among rubbish on the ground beneath.
Several broods develop each summer (at least two), but only the
spring brood requires aitention commonly from the orchardist.

REMEDIAL TREATMENT.

For a long time the injury from codling-moth was almost en-
tirely beyond the control of fruit-growers. Allowing hogs the
run of orchards to destroy the wormy fruit, and tying bands
of straw or other material about the trunks of apple trees to
entrap and destroy the pupating worms, were the commonly
practiced remedies. It is now established as a fact that 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 nozzle 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 a&
second application in a week or ten days. On no account should
the spraying be done before the petals have fallen, and it should
not be delayed long after they are down, for the reason that it
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: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 Nixon Nozzle and Machine Company, of
Dayton, Ohio, an apple tree of large size can be sprayed in from
-one to two minutes. :

THE PLUM.-CURCULIO.

(Conotrachelus nenuphar).

This is a native snout-beetle which probably lived originally
on the wild plum. It is exceedingly injurious, being to the
_cultivated plum what the codling-moth is to the apple. It is
not contfined to plums, however, but does some damage to other
stone fruit, and even to apples, although its injuries to this
fruit are oftener due to the punctures made in depositing the
egg than in the mining done by the larva. For some unknown
reason the young grubs do not thrive well in the pulp of the
apple, and often fail to develop.

The adult curculio measures about .19 inch in length. It is
stout bodied, with roughened surface, and like others of its
family is provided with a short curved beak or smouf, project-
ing downward from the eyes, and bearing the jaws at its ex-
tremity. The general color is dark reddish-brown, with a gray
effect due to whitish and yellowish pubescence with which the
‘body is clothed.

These beetles come out {rom under loose bark and from other
sheltered retreats where they spend the winter, and place eggs
in the young plums, first puncturing the plum with the beak,
then inserting the egg, and afterwards pushing it down into the
puncture with the beak. Finally the characteristic semicircular
groove is cut about the pnnectnre so as to deaden the neighbor-
ing tissue and prevent the crushing of the egg by the growing
plum.

The subsequent history of the insect in the fruit is not very
different from that of the apple-worm. The grubs which hatch
fiom the eggs can be distinguished at a glance from apple-
worms, by the fact that they lack the three pairs of jointed
legs. 7

The pupa state is passed in the ground. A single brood
develops each year.
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REMEDIAL TREATMENT.

“The old method of jarring the trees to dislodge the beetles is
still practiced in some regions in preference to any other.
Usually, a frame in the form of an inverted umbrella is covered
with strong cloth and mounted on a sort of wheelbarrow, 80
that the machine may be bumped against the tranks of plum
trees and jar the beetles into the umbrella.

The results obtained from spraying trees with London purple
or Paris green mixtures are somewhat conflicting, both as to the
amount of poison to be used, and as to effectiveness. But the
most carefully made tests indicate that an ounce of one of these
poisons, to from thirty to forty gallons of water sprayed on the
trees as soon as the petals fall, and two or three times during
the next month, will destroy many of the curculios and save
many of the plums.

The wormy plums which fall to the ground should be.de-
stroyed by turning in the hogs occasionally ; or, if this is not
practicable, they should be gathered up by hand and destroyed.

THE TENT-CATERPILLAR.

( Clisiocampa americana).

Fig. 22. The adult of the Tent-caterpillar. Natural size.

Frequent inquiries have reached me concerning the injuries

of this insect to apple trees, from which I conclude it is wide-

: spread and troublesome in Kentucky orchards. It is a com-
) mon native insect, the adult of which is a brown moth not very
different, except in color and size, from the moth of the fall
web.worm. Its webs are sometimes mistaken for those of the
other species, but are more closely spun, and appear only in the

1 spring of the year.

DESCRIPTION AND LIFE-H I[STORY.

Almost every one has seen during the winter singular masses
of eggs forming wide bands about the smaller twigs of apple
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and cherry trees. At such time they are coated with a glistening:
cummy matter which serves to protect them from moisture. If
one examines these masses carefully they will be found to be-
made up of from 200 to 300 eggs attached to the twizgs by their

Fig. 23. The Tent-caterpillar. @, fuliy grown caterpillar; ¢, egg-mass on twig, withs

gummy coating removed ; d, cocoor in which larva pupates. Natural size.

ends and forming a single Jayer. Individual masses measure
about one-half inch in length.

These egg-masses are placed on the twigs by the adult moths
of this species, and as soon as spring opens, often before the
leaves are out, the hibernating larveeleave the eggs and eat their
first meal from the gnmmy material which covers the eggs. If
the season proves backward they may remain without other
food for some time longer. When the leaves appear they at
once begin to construct a dense silken web in the forks of
branches and live together in it at all times except when feed-
ing. As they increase in sizs it becomes necessary to enlarge
the web, and additional layers are constracted outside those first
made, uantil the whole may finally be eight or ten inches im
diameter.
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The worms leave the web to feed twice daily, oncein the fore-
oon and once in the afternoon, marching in and out in pro-
-cession through openings left next the branches.

The fully grown worm is to be found in the webs in early
June, and is then about 1.75 inch long. The body is thinly
.clothed with soft whitish hairs. The general color above and
below is black. A narrow white line extends along the back,
and on each side are irregular lines of yellow and spots of pale
‘blue. They now leave the webs and spin oblong yellow silken
cocoons about fences or sometimes even in the webs, and change
within them to pupze.

The moths appear a short time later and place the bands of
.eggs on the twigs for the next year’s brood. They are similar
to the army-worm moths in a general way ; have a wing ex-
panse of 1.50 inch and are of a reddish brown color, the fore
wings with two cross lines of white or yellow dividing the
surface into three nearly equal areas.

REMEDIAL TREATMENT.

The clusters of eggs which have been described are conspicu-
-ous objects when the twigs are bare in winter, and can then be
.easily removed and all danger for the next season be done away
with. This is perhaps the cheapest and best recourse of the
orchardist. They are not, as far as I know, placed elsewhere
than on the twigs of trees which are to furnish food to the larvze.
A man or boy provided with a stepladder and a pair of good
.eyes can remove them from an orchard when other work of the
farm is not pressing.

If allowed to remain the presence of the worms becomes ap-
‘parent early in spring from the conspicuous webs and the naked
branches about them. The webs with their occupants can at
this time be destroyed by fire or otherwise. Spraying the leaves
at this season with the London purple or Paris green mixtures,
used for codiing-moths, has also been found perfectly effective.

fapisec:
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THE FALL WEB-WORM.
(Hyphantria cunea).

Fig. 24. The Fall web-worm. «, larva; b, pupa; c, adult moth. Natural size. ©

The trees growing along the public roads in Kentucky are
sometimes almost completely cleared of foliage in August and
September by these insects, and present an unpleasant appear-
ance from the webs and refuse left on the branches. The spe-
cies is a widely distributed one in the United States, and does
similar mischief wherever found, but I have never witnessed
elsewhere injury so extended and severe. It attacks in Ken-
tucky a great variety of shade and fruit trees, including ash,
box-elder, walnut, butternut, hickory, willow, elm, osage-orange,
pear and cherry.

DESCRIPTION AND LIFE-HISTORY.

The adult insect is a small snow-white miller or moth which
measares about 1.25 inch from tip to tip of the expanded wings.
It is generally pure white with no marks, but sometimes the
fore wings show a black dot, and a variety is sometimes found
with the front wings quite thickly spotted.

The eggs are small, spherical, and are placed by the moth in
layers on the under side of leaves in May and June for the
early brood. The worms are scon out, and those of a single
cluster of eggs live together, spinning a common web in which
they stay at all times. When the leaves inelosed by the web
are all devoured others in the vicinity are inclosed, and thus
the web keeps increasing in size with the growth of the worms.

When fully grown the worm is about an inch long, and is
covered with long slender whitish hairs. The general color is
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greenish yellow. It is black along the middle of the back ; sides
speckled with black ; under side dusky or brown; head and
jointed legs black.

When ready for the change to the pupa state the worms de-
sert the webs and descend to the ground, where they are fre-
quently met wandering about. Eventually they search out
some retreat under refuse, or often penetrate just beneath the-
surface of the ground and there change to small dark brown
pupz characterized by a rounded swelling at the middle of’
their length.

At the north but one brood appears each season, and the-
webs are there seen only late in summer. Here we have two-
broods, the first appearing in June when the webs may com-
monly be found on osage-orange, and the second and most
injurious brood occuring in August and September, when most
of our trees suffer injury. The winter is passed in the pupa
state.

REMEDIAL TREATMENT.

1t is a difficult matter to deal with an insect which attacks as
this does, a wide range of plants. Where the webs appear on a
few trees it is a simple matter to remove them. But where
dozens of webs occur on the same tree, we must have other
means of combating the iusects if we desire to get rid of them.
For forest trees we know of no practicable and economical means
of subduing them. When they occur about houses and in
orchards, they can be destroyed by occasional spraying with
London parple or Paris green mixed with water. It is true,
they feed in their webs, but new leaves are being constantly in-
cluded in these, and by applying the poisonous mixture to the
foliage there can be no question as to the ultimate destruction of
the worms, provided the matter is taken in hand as soon as the
webs are apparent.

The pest is subject to the attacks of the spined soldier-bug,

and of a small beetle which has recently been found to live in

the webs.

The most useful natural agent here in Kentucky is one of the
parasitic fangi (Zmpusa grylli, from aulice) which destroys
myriads of the caterpillars, often leaving scores of the rigid
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bodies adhering to fence rails. I aminclined to believe that not
less than fifty per cent. of the second brood of worms which
appeared in Bastern Kentucky in the summer of 1890, were de-
stroyed by this fungus.

THE MAPLE TREE BARK-LOUSE.
(Pulvinaria innwmerabilis).

The following observations on this insect were written for
‘The Kentucky Leader, of Lexington, and appeared in the issue
of July 23, 1890. The ground covered is so nearly che same as
that of the present series that they may be fitly reproduced.

An article was recently published in 7%e Kentucky Leader, en-
titled : ¢ Shade Trees Doomed ; Lexington About to be Visited
by a Plague of Moths,” etc., in which it was wrongly assumed
that the destructive cottony cushion scale insect of California
had appeared in Kentucky. The insect there referred to is
the maple tree bark-louse, a pative insect first described and
named in the Pennsylvania Farm Journal of August, 1854. It
1is not new to this locality, having been observed here on maple
trees last year, and in all probability it has been in the State
many years, since it is a well known insect of the Eastern
United States. It was abundant in the middle States in 1879
and 1880, again in 1884 and 1885, and seems now to be approach-
ing another period of destructive abundance. It so, in the
course of the next year or two, the cottony tufts formed by the
bark-lice may become familiar sights on the twigs of shade
trees along our streets. Although it is a member of the same
family as the scale insect of California, the two belong to en-
tirely different insect genera. ;

The California bark-louse (imported, it is believed, from Aus-
tralia on acacias in 1868) has perhaps as wide a range of plant
food as any species of its family, yet it does not injure severely
in California trees which are used to any extent for shade in
Lexington. The plants grown in both Kentucky and California
which it does injure are the quince, the rose and the walnut.
Tts chief injury is done to orange, lemon and lime trees ; conse-
quently, even if it should reach this State, our shade trees
would be in little danger from it. The maple tree bark-louse,
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on the other hand, is almost limited in its injuries to maple
trees. It occursin small numbers on grapevines, elmsand osage-
orange ; but these are not its normal food plants, and it seems
capable of but little injury to them. It is even questionable if
it could exist permanently on any thing else than maple trees.
To the soft maple it becomes, when abundant, very injurious,
but I have never seen, in twelve years’ acquaintance with the
pest, a tree of this kind completely destroyed by bark-lice. The
trees most injured are usually those in the business portions of
.cities, where the ground is packed, :ind the surroundings other-
wise unfavorable to the healthful growth of vegetation. On
such trees injury sometimes shows in dead twigs and retaided
growth. Even this injury may be checked by a free use of
water from a hydrant thrown upon the leaves and twigs occa-
sionally. The facts with reference to the matter will, therefore,
justify the assertion that even the maple trees are not doomed.

LIFE-HISTORY OF THE MAPLE BARK-LOUSE.

The following condensed account of this insect is quoted
chiefly from an article of mine which appeared in 7%e Prairie
Farmer in 1884 :

In the spring of the year the young leaves of maple trees
are often noticed to be coated above with a viscid, sweet ma-
terial, commonly known as honey dew. This substance is the
excrement of the female bark-louse, which a search will inva-
riably reveal upon the twigs, engaged in sucking the sap. At
this period the féemale seems to be nothing more than an ellip-
tical, convex scale attached closely to the twig. The legs and
antenn:e, o conspicuous to most other insects, are here minute,
and lie concealed beneath the shell. Though able to move, she
does not often do so, lying most of the time with the beak in-
serted in the wood. During the first half of May the shell
gradually becomes wider and flatter, while from the sides and
hind part issues a white, silk-like material, which, by the mid-
dle of May, has accumulated so as to lift the hind pait of the
shell from the twig. This material is very conspicuous at this
time, and oftener attracts attention tban do the insects them-
selves. It forms a nidus for the protection of the eggs, which
are deposited within it.

6
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The eggs are small, elliptical, whitish bodies, which look to
the naked eye like particles of dust. They are deposited dur-
ing the latter part of May and the fore part of June, some-
times as many as 2,000 eggs being produced by a single female.

The young bark-lice begin to hatch about the middle of
June, and continue to emerge until the middle of July. To-
ward the last of June the young and eggs may be found in about
equal numbers among the fibers of the nidus beneath the mother.
Soon after hatching they make their way to the under side of
the leaves, where they insert their beaks and at once begin to
suck the sap. At this period they are very small, whitish, flat
scales, which lie close to the leaves, along the ribs and veins.
In this position they are easily overlooked by the unpracticed
eye, even where they occur in abundance. They stay on the
leaves during all the remainder of the season, sometimes chang-
ing their position, but generally remaining motionless. The
size increases rapidly, but for a considerable period there are
10 observable differences between the males and females.

In the latter part of July the scales which are to produce
males become more elongate and convex than the others, and
from them the males appear in August. They are surprisingly
unlike the females, which never possess wings, and vary little
except in size from the time they leave the egg. The male, on
the contrary, is slender and graceful in form, and has well de-
veloped antenn, legs, and a pair of wings. This sex does not
eat, but after uniting with the female dies, and no more males
appear until August of the following year.

The females remain on the leaves until the latter are about
ready to fall, when they betake themselves to the twigs, in-
serting their beaks as before, and continue to withdraw sap as
long as it flows. They then become dormant and continue so
during the winter. They awake as soon as the sap begins to
flow again the next spring, and soon commence depositing their
eggs for'a renewal of the species.

1TS INSECT ENEMIES.

We have in Kentucky two small lady beetles which are the
natural checks on the maple bark-louss, and in all cases of bark-
louse outbreak have congregated in great numbers on infested
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trees to feed on the eggs and young. In addition to these are
several other predaceous and parasitic insects which are often
also very useful in ridding trees of the bark-lice. Together they
generally reduce an outbreak to one season’s duration.

REMEDIAL TREATMENT.

The waxy covering of the shells of adults, and the manner in
which they attach themselves to the twigs, leaving no vulner-
able part exposed, make it difficult to rid trees of them in early
spring. But later, when the silk-like material has lifted the
body, it is possible to wash them from the twigs by throwing
water against them by means of a force pump, or with hose con-
nected with a hydrant. But it is a mistake to suppose that
further damage is averted by washing the females and their
masses of silk from the twigs at any time during the summer.
This desirable result could only follow where such precautions
were taken before the eggs were hatched, i. e., before the mid-
dle of June., When the young lice once reach the leaves it is
useless to direct remedial measures against the adults, for they
are then dead ; and indeed probably do little harm after they
begin to deposit their eggs. After the middle of June, there-
fore, all applications should be made with a view to destroying
the young, and, to reach them, must be thrown on the under
side of the leaves.

It is evident that the only insecticides which promise relief
from this pest are such as may be sprayed on the trees in the
form of a fluid. Of those which have been found useful for
this purpose, ordinary kerosene, in fhe form of an emulsion,
mixed with water, must stand first.

The emulsion may be prepared as follows: Dissolve one-
half pound of laundry soap 1n one gallon of water; while still
hot add to this two gallons of Kkerosene, then pass the mix-
ture rapidly through a force pump for a few minutes, re-
turning it to the vessel from which it is drawn. "By this:
treatment the solution of soap and the oil are made to combine
in the form of a thick cream, the emulsion. This is now misci-
ble with water in any proportion. For use nine gallons of
water are commonly added to three gallons of emulsion, and
the preparation is then applied to the leaves with a force pump
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and spray nozzle. 1t is believed by the naturalist who was in-
strumental in importing to California: the Australian lady-
beatles, mentioned by 7%e Leader, that this preparation of
kerosene could have been made to protect the west coast fruit-
growers from much of the injury doue by the cottony cushion
scale. Writing in 1887, he says with reference to some experi-
ments he had made: It suffices to say that kerosene emulsion,
diluted with from eight to ten parts of water, was found to Kill
all the eggs as well as the old females, and that, even when used
still stronger, it left the tree aninjured.”’

To recapitulate briefly : (1). The cottony cushion scale insect
of California has not ap peared on the shade trees of Lexington.
(2). The insect which has attracted attention is the maple tree
bark-louse, a native insect pretty closely confined in its injuries
to the soft maple. (3). The natural enemies failing, we have
still the kerosene emulsion, with which infested trees can be
saved.

A TURNIP LEAF-MINER.

(Drosophila).

In the fall of 1891, leaves of turnips planted in ground in the
neighborhood of the Experiment Station building at Lexington,
were found to be badly blistered by a leaf-mining grub which
worked its way under the epidermis of the upper surface and
devoured the green tissue of the leaf beneath. By the union
of mines produeed by several grubs the whole surface of a leaf
was thus often undermined. The injury done to single plants
was often considerable enough to demonstrate that if the pest
increases in abundance it may bacome a serious check on the
growing of this crop in Kentucky. The adult insect is a small
brown fly belonging to the same family as the pomace flies of
grapes and apples It is very closely allied with a turnip leaf-
miner (Drosophila flava) described by Curtis (Farm Insects),
as attacking turnips in England. Our fly is, however, larger,
being one-eighth of an inch long as against one-twelfth of an
inch for the European fly, and has brown eyes instead of black
ones. Curtis found more than one brood of the European fly,
the grubs occurring in the leaves during July, and again in Oc-
tober. Judging from Curtis’ account, the injury done by the
two insects is much alike.
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The mines were first observed on leaves brought in by Mr. J.
S. Terrill, assistant in Entomology and Botany at the Station,
and were subsequently found by him to occur on about one-fifth
of the leaves of turnips in the field. The mines varied at this

time (October) from a quarter to two inches in diameter, but in
some cases they were confined largely along the veins, some-

times forming galleries above most of the larger of these. They

— oAl

Fig. 25. Showing work of American Turnip Leaf- Miner.

oceur in most cases on the upper side, and are to be recogniz=d
chiefly by their whitish color. The green substance of the leaf
is gnawed away by the grubs so as to leave the thin cuticle de-
tached, and forming a sort of roof for the mine. The eggs
from which the grubs hatch appear to be placed anywhere on
the upper surface of the leaf. When the young grub emerges
it at once bores through the cuticle, and starts off from this
point, making a narrow tortuous canal, until it has increased
consideraby in size, when it may suddenly enlarge the mine so
that it looks like a whitish blotch on the leaf. At this stage of the
formation of a mine it resembles very closely mines produced
by the larvae of certain small moths (Tineida) on the leaves of
the black locyst. The large mines are the joint work of several
grubs. The latter can, by close looking, be detected where they
lie beneath the loosened cuticle, and at intervals dark blotches
show through, which mark the position of food refuse. Nor-
mally the mines are confined to the upper side of the leaf.
Occasional grubs make their way through, and then produce
blotches on the under side, but I am disposed to consider all
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such departures the result of defects in the leaf. In perfect
leaves, those which have not been gnawed by other insects or
otherwise injured, the mines are to the last contined to the
upper side, and can not even be seen from beneath.

I have seen nothing like the small fly (Phytomyza nigricor-
nis) which Curtis mentions as producing mines on the under
side of turnip leaves.

The mines were first noted October 9. Af this date many in-
fested leaves were placed under bell-jars at the Station, and
subsequently pupz and imagos were secured from them in con-
siderable numbers. On October 13 the confined larvae were noted
as changing rapidly to pupz, and a few days later were all in
this stage of development. The pupz were formed occasionally
in the mines, but most grubs made their way out before pupat-
ing, and in confinement underwent the change between leaves
which lay in contact. In the field it is probable that most of
them change among rubbish on the ground under the plants.
The pupz were observed until October 22.

The first adult flies.came forth in doors October 23, and others
continued to emerge until November 4, at which date the last
flies were obtained. An examination of infested plants out of
doors showed the flies to be emerging there also, and we must
consequently consider this the normal habit of the species.
From the lateness at which the adults appear it is altogether
probable that the winter is passed in this condition. The
abundant fatty tissue, and imperfectly developed genital organs
of those dissected also indicate that the flies are prepared to live
for a considerable period before laying eggs for another brood.
It is probable that they will be found to be ready for another
brood before turnips are planted, and I expect to find one or
more generations in the early part of the next growing season
on cabbage, radishes, or some other member of the family Cru-
ciferee.

The species is very badly affected with a very small four-
winged parasitic fly (a new species of Polycystus according to
Mr. L. O. Howard), which emerges from the pupz. These be-
gan to emerge from our confined lot of pups later than the
Drosophila, and continued to come out at intervals during a
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considerable part of the winter. The first obtained came forth
Qctober 30, and the last, January 26, 1892.

Fig. 26. Larva of American Turnip Leaf-miner. Enlarged.

Larva. —The grub which produces the mine measures when
orown about 5 mm. (0.2 inch) in length, and 1 mm. (0.04 inch)
in diameter. It is whitish, cylindrical, wrinkled, and tapers
slightly toward the head, but terminates rather bluntly behind.
The head segment is small, turns downward, and bears the
mouth-opening beneath. From the latter project the tips of the
two black hooks common to larvae of this and related genera.
The hooks of this species appear more than usually curved, and
each bears several strong denticles. At the hind extremity of
the body are several fleshy tubercles, and a pair of straight pro-
tractile spines which arise from conical prominences. Just be-
fore the tip of the body is a pair of transversely lengthened
sucker-like structures.

Fig. 27. Puparium of American Turnip Leaf-miner. Enlarged.

Pupa.—The pupa is inclosed in a tongh and rather firm
reddish brown (fulvous) envelope. The latter resembles in no
slight degree the ‘‘ flax seed” of the Hessian fly. It is fusi-
form in general shape, but is rather squarely cut off in front,
an angle at each side being formed by the digitate respiratory
prominence. The whole anterior part of the puparium is im-
pressed, so that when viewed from the side the ventral omut-
line in this region is seen.to be concave. The segments show
with tolerable clearness. The two protractile spines of the
larva are here thrust out and immovable. Length of alcoholic
examples 3.53 mm. (0.13 inch); diameter 1 mm. (0.04 inch).

Imago.—The adult is a small brown fly with a wing expanse
of about 0.25 incli. and measuring about one-half this in length

2
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of body. The general color of some examples is pale brown,
while others are of a much darker brown color above, and may
approach blackness on the sides of the thorax. The thorax is
marked above by three narrow stripes, the median and widest
one extending upon the scutellum. Head with a dark pateh
behind each eye and a dark dot including the ocelli. Com-

Fig. 28. Adult of American Turnip Leaf-miner. Enlarged.

pound eyes widely separate, reddish brown. Mouth parts pale
yellow. Antennse with the basal segments yellow, bristle black,
with about five branches. Wings hyaline, veins brown. Bal-
ancers pale. Legs pale. Abdomen pale beneath ; terga darker,
with the hind half of each ring sometimes presenting the ap-
pearance of a dusky cross band. Tip of abdomen black. The
whole body is more or less thickly clothed with pubescence
which in some regions, particularly on the femora, tends to
become arranged in lines. On the head and thorax, above are
a number of definitely arranged long black hairs.

Length of alcoholic examples 2.2 — 3.0 mm. (0.09 — 0.12
inch).
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BULLETIN No. 41.

COMMERCIAL FERTILIZERS.

In order that farmers may use commercial fertilizers intelli-
gently, they should understand :

1st. The wants of their soil to produce given crops. .

23. The “make-up’’ of the fertilizers at their disposal, that
they may know whether these wants can be sapplied by the use
of these fertilizers.

The best way to determine the first question is by field experi-
ments, conducted on each farm. The manner of carrying out
these trials has been presented in Bulletins 21, 22, 23, 26, 27, 28,
30, 33, 35 and 37, which give the plan of applying the fertilizers,
and the results obtained by their use on wheat, potatoes, corn,
hemp, tobacco, and meadow land.

The object of this Bulletin is to consider the second question,
that is, the material out of which commercial fertilizers are
made, and also to give the analyses of the various brands legally
on sale in this State during the year.

But first some explanations seem advisable.

EXPLANATIONS.

Sources of Plant Food.—Plants receive their food first, from
the atmosphere, and second, from the soil. The atmosphere
supplies by far the greater quantity. The atmospheric supply
is always furnished to the plant in abundance, and therefore we
need not concern ourselves about it when studying how to sup-
ply plant food.

Soil Supply.—The food furnished to the plant by the soil has
received a great deal of attention from farmers and scientists.
It is well known that plants do not thrive on all soils. Some-
times it is the physical condition of the soil, sometimes because
the soil is incapable of giving to the plant the quantity of fcod
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it requires for full development, or the kind of food it needs,

.or both.

Besides water and the food a plant gets from the atmosphere,
it must take up the following substances from the soil in order
to thrive, namely: Potassium, phosphorus, mitrogen, ron,
calcium, magnesium and sulphur. These elements, although
forming a very small portion of the plant, are indispensable to
its life. A plant can not be made to grow and develop, if any
one of these is absent; neither can ons element be replaced by
another. Besides these elements just named, sodinm, silicomn,
chlorine and manganese, and perhaps traces of other elements,
are taken up by the plant from the soil ; but these last-named
elements do not appear to be essential to, although some of
them play a useful part in, plant life. :

NECESSITY OF BECOMING FAMILIAR WITH THE NAMES OF THESE
ELEMENTS.

These food elements, enumerated above, are the alphabet to
the true understanding of artificial fertilization of our soils. It
is impossible to understand the whys and wherefores of the use
of fertilizers and of plant growth, without becoming familiar
with these elements. Before a child can learn to read, he must
know his alphabet, and for a farmer to use fertilizers intelli-
gently, he must understand the alphabet of elements.

All Matter Made wp of Elements.—All matter, as the rock,
soil, water and atmosphere, every thing is made up of elements.
Every one is familiar with some of the elements. When we
speak of gold, every one knows that it is a yellow metal. Gold
is an element. It is called an element because we can, by no
means now known, separate it into other forms ; it is simple as
it can be made, and, for this reason, it is called an element. So
also is metallic iron, copperand lead. Water is not an element,
because it can be separated into two elements; one is called
hydrogen, the other oxygen. Oxygen and hydrogen, however,
are each elements, because we can not take either separately,
and make any thing elss but hydrogen and oxygen. Now
potassium, nitrogen, phosphorus, calcium and magnesinm are
also elements, because they can not be changed, however treated,
when taken separately into other substances.
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DESCRIPTION OF ESSENTIAL ELEMENTS.

Potassiwm.—Potassium is a solid. Itis a metal. It has the
property of readily combining with the element oxygen, which
is always present in the atmosphere, but when it combines with
oxygen it is called potassium oxide, or more commonly, potash.
On account of this property of potassinm combining so readily
with oxygen it is rarely ever seen, except in the laboratory or
manufacturing shop, in the form of the element, but more fre-
quently in the form of its combination with oxygen.

Nitrogen.—Nitrogen, as a gas, makes up the greater bulk of
the air. We are not familiar with it, because it is not percepti-
ble. It combines with the gas oxygen to form nitric acid, and
also with hydrogen to form ammonia.

Caleiwm.—Caleium is a metal, but is rarely ever seen as such.
"When the element calcium combines with oxygen, the substance
formed is known as lime, with which every one is familiar ;
therefore, when we speak of lime we mean the element calcinm
¢ >mbined with oxygen, which is sometimes called calcium

oxide.

Magnesiwm.—The element magnesium combines with oxygen
and the substance formed is called magnesia.

Sulphur.—Sulphur is an element, and we see it in commerce
in the form of brimstone or flowers of sulphur; it may also be
made to combine with the element oxygen. When combined
with oxygen and hydrogen in certain proportions it makes what
is called 0il of vitriol or sulphuric acid.

Plosphorus.—Phosphorus is an element. It is a solid, and
unless it is kept from the air it will combine with oxygen to
form phosphoric acid so readily that it will take fire. It is
.generally seen in sticks covered with water.

The Food Blements Generally Combined with Ozygen in the
Spil.—The elements which the plant takes up from the soil as
food are, generally speaking, combined with oxygen, and there-
fore, instead of using the names of the elements we use the
names of their oxides. For illustration, we say lime instead of
calcium, because it is calcium oxide that is used as a plant food.
We say phosphoric acid instead of pLosphorus, because the
plant always takes up the element phosphorus in the form of
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the oxide of phosphorus. We say potash, because potassium
is combined with-oxygen in the soil or with an acid.
Salts.—A salt is a substance formed by the action of an acid

on a base, the latter being simply another name for metallic
oxide. For example, common salt is formed by the action of
hydrochloric acid on soda ; and when lime and phosphoric acid
are put together they combine and form a salt called calcium
phosphate ; so also, when lime and sulphuric acid are put to-
gether, they combine and form calcium sulphate. In place of
lime, if we put in potash they combine and form potassium
phosphate or sulphate. according to the acid used. If, in place
of sulphuric acid we use nitric acid, then potassium nitrate is
formed or calcium nitrate, according to the base used. In com:
mercial fertilizers these salts are generally used to furnish the
elements required to enrich the soil, because these are the cheap-
est and most available forms in which they can be obtained.

The Use of Fertilizers.—A rich soil contains an abundant
supply of elements for plant food in such a form that the plant
can readily assimilate them. As stated before. these elements
are phosphorus, potassium, nitrogen, calcium, Mmagnesium, 1ron
and sulphur. A virgin soil usunally contains an abundant sup-
ply of plant food, as the elements taken from the soil by the
plants are retarned to it again when the plants decay. Such
soil needs no manuring. As soon as the land is brought under
cultivation, however, the vegetable and animal products are
taken from the soil in the form of wheat, tobacco, cattle, sheep,
&e. Sooner or later, under this drainage, the land will become
infevtile. It permanent fertility is to be maintained, provision
must be made, at least, to return a part of the plant food. taken
from it, hence the necessity of fertilizing. On worn and very
poor soils it is sometimes necessary to makea complete return of
the elements of plant food taken off by the crops. Fortunately,
in most soils there is an abundance of some of these elements,

and consequently a partial fertilization will answer. Generally

speaking, the elements iron, sulphur and magnesium are found
in abundance to supply a maximum crop. Many soils also con-

tain a sufficient quantity of calcium or lime, therefore the prin-

cipal fertilizing elements to be looked after are,
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POTASSIUM, PHOSPHORUS, AND NITROGEN.

It will be found generally that the worn soil is deficient either
in one of these elements, or any two or all three of them, or, i/
the soil contains them in sufficient quantity, they are not in a
form to be taken up by the plants.

This last statement is a very important one, as the proper
treatment can sometimes make a rich soil out of a poor one by
getting the elements into an available form for the plants, as by
the application of lime, or plaster, or cultivating the soil, or
underdraining, or by the use of soiling crops as clover, rye, &c.
JIOW TO FURNISH CROPS WITH THE IMPORTANT ELEMENTS OF

PLANT FOOD.

1st. The poor worn soil is not. always deficient in the impor-
tant elements of plant food, potash, nitrogen, and phos-
phoric acid, but these elements may be in such combinations
with other elements that the plant cannot appropriate them
as plant food. 1t is evident, therefore, any method that
will make these elements available to the plant will enrich
the soil. Tillage assists in disintegrating the soil. Drainage
also assists, as when the water is drained from the soil, the
air cireulates through it better and thus decomposes it. The
application of indirect fertilizers also assists in liberating for
the plant the important elements. Gypsum or plaster liberates
potash, and thus very often soils that need potash fertilizers
are enriched by the application of plaster. Lime and salt are
also indirect fertilizers; they also assist by improving the
physical condition of the soil. Rotation of crops has its in-
fluence on making the plant food of the soil available or bring-
ing it from the subsoil. Thus a deep-rooted crop, as clover,
gets some of its food from the subsoil, and brings it up to the
surface soil in the roots, which becomes available for the next
crop. Leguminous plants, or those plants which have their
seed inclosed in a pod opening on either side, as clover, peas,
.etc., are supposed also to acquire some of their nitrogen from
the air, which other plants cannot, and when such plants decay,
this nitrogen is added to that available in the soil.

9d. The soil can be enriched by the application of natural
fertilizers, as barnyard manure, refuse vegetable matter of all
sorts, tobacco stems, cotton seed meal, cotton seed hull ashzs,
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wood ashes, etc., and green crops for plowing under. Barnyard
manure is a complete fertilizer, that is, it supplies all the essen-
tial elements of plant food. Tobacco stems supply potash and
nitrogen. Cotton seed meal, principally, nitrogen. Cotton seed
hull ashes, mostly potash, with some phosphoric acid. These
natural fertilizers should be husbanded by every farmer and
used, as far as they will go. in renovating the soil, as in most
cases they are in the cheapest form for supplying the potash,
nitrogen and phosphoric acid where they are already on the
farm ; but where crops are continually taken from the farm,
these sources will not always supply the wants of the soil. This
leads us to the consideration of artificial fertilizers.

3d. Artificial Fertilizers.—Artificial fertilizers are manu-
factured and sold for the purpose of furnishing nitcogen, phos-
phoric acid and potash. Various substances are used to furnish
these ingredients.

Nitrogen —Nitrogen is generally supplied from the following
substances :

1st. Nitrate of Sodium. An enormous deposit of this salt,
containing much common salt, is found in the dry plains of
Pern. Before shipping this fertilizer it is purified by dissolving
in water and crystalizing. It contains about 16 per cent. of
nitrogen. It is an excellent fertilizar for all crops requiring an
artificial supply of nitrogen. Nitrate of sodium should not be
mixed with damp acid phosphates, else soms of the nitrogen
will be Jost on keeping. It is quicker in its action than any
other nitrogenous manure, and therefore it is the best manure
to employ for nitrogen when a late application has to be given.
It is easily washed out of the soil, and therefore should not be
applied until needed.

9d. Sulphate of Ammonium. This substance contains about
90 per cent. of nitrogen. It is prepared from the ammoniacal
products of gas works, coke ovens. bone distilleries, etec.

3d. Organic Nitrogen, from dried blood, tankage, waste of
slaughter-houses, bones and fish scrap, or from cotton seed
meal, castor pomace, or other vegetable produets rich in nitro-
gen. Dried blood contains from 10 to 16 per cent. of nitrogen.
Tankage varies from 3 to 10 per cent. Bones from 2 to 5 per
cent. Cotton seed meal from 7 to 8 per cent.
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Nitrogen from these organic substances is not as readily avail-
able as the nitrogen from the nitrate of sodium, and therefore
is best for fall crops where action is desired in the spring of
the year, as it is retained in the soil longer.

4th. Guanos.

Nitrogen is the most expensive element in fertilizers, and it is
generally the element soonest exhausted in the soil.

Phosphoric Acid.-——-Next in importance to nitrogen as a
plant food comes phosphoric acid. This acid usunally com-
bines in the soil with lime, magnesia and iron. In these
forms it is insoluble in water, so that practically there is no loss
by drainage. The source of loss is that carried off by the
crops. The loss can be supplied only by the use of fertilizers.
Phosphate of lime is the general source of phosphoric acid in
fertilizers. There are many sources from which the phosphoric
acid is obtained for commercial fertilizers, such as:

1. Bone meal.

2. Bone ash.-

3. Bone black.

4, Phosphate rock.

5. Superphosphate of lime, or acid phosphate.

6. Thomas slag.

7. Guano.

1. Bone Meal.—Bone meal is valuable, not only for the phos-
phoric acid which it contains, but also for its nitrogen. ‘* Bones
are composed of two distinct substances which interpenetrate
one another.” There is, as it were, a skeleton of earthy mat-

ter, which is called phosphate of lime or bone phosphate, and a
flesh of organic matter, which is called ossein. Ossein is a highly
nitrogenized substance.

The fineness to which bones are ground is an important con-
sideration as to their value. The finer the meal, so much more
readily will it putrefy and dissolve in the soil, and so much
sooner will the crops be fed. There is some difficulty in grind-
ing fresh raw bones. To obviate this difficulty, they are gen-
erally steamed or carried through some process, whereby the
fat is extracted. Steamed or desiccated bones, if not very
strongly steamed, are better for fertilizers than raw bones.
This is contrary to the general belief, but raw bones contain the
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fat, which is not only useless to the plant, but adds weight and
clogs the meal, and hinders decomposition of the bone in the
soil. Of course the steaming process must not be carried on to
-such an extent as to extract the nitrogenous portion of the
bone. It is true that some of the nitrogen is lost, nevertheless
the meal from steamed bone has proved itself to be better than
from ordinary raw bone.

9 Bone Ash is sometimes used as a fertilizer. It is shipped
from South America. It is generally used to make other forms
of phosphates, such as superphosphates.

9. Bone Black.—The spent black from sugar refineries is sold
to manufacturers of fertilizers. When bones are heated in iron
cylinders, into which air is not allowed to enter, gas, water, oily
matters, and other products are driven off, while bone charcoal
is left in the cylinders. The product is used to take the color-
ing out of raw sugars. After a time it becomes worthless for
this purpose, when it is sold for fertilizing purposes, as all the
lime phosphate still remains. The decomposition of bone black
in the soil goes on slowly, and therefore if is not generally ap-
plied as such, but after treatment with sulphuric acid.

4. South Carolina and Floride Rock, Apatite, Klc.—These
mineral sources of phosphates are with great difficulty decom-
posed in the soil, and so slowly that in general it does not pay to
put these ground rocks on the soil before putting them through a
‘process which will make the most of the phosphoric acid readily
available to the plant. This leads us to the consideration of

5. Superphosphates.—In order to make these various phos-
phates more rapid in their action, they are treated with sul-
phuric acid, commonly called oil of vitriol. This treatment
converts the insoluble phosphate into a soluble phosphate of
lime called superphosphate of lime, sulphate of lime or gypsum
being formed at the same time.

When bone, b.ne ash, bone black or mineral phosphates
are treated with sulphuric acid in sufficient quantity, the su-
perphosphate formed contains the phosphoric acid in a form
soluble in water. After standing, or when superphosphate is
applied to the soil, the phosphoric acid is in the reverted
form, as it has gone back to a form insoluble in water. This
:reverting of the phosphoric acid does not materially change

i
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its value as a fertilizer, for experiments have shown that plants
can take up the phosphoric acid in this state as readily as in
the soluble form. When the sulphuric acid is added in in-
suflicient quantities to dissolve all the phosphates, some of the
phosphoric acid remains in the insoluble form. This insoluble
phosphoric acid is not as available to the plant, and it is much
cheaper in the markets. In making an analysis of a fertilizer,
therefore, we separate the phosphoric acid into three divisions
of soluble, reverted and insoluble phosphoric acid, giving to
-each its value.

The *‘soluble’’ and *‘ reverted > forms of phosphoric acid are
both readily assimilable by plants, and hence are sometimes in-
cluded under the common name of *‘ availahle phosphoric acid.”’
The ‘' available phosphorie acid’’ in an aualysis is equal to the
sum of the **soluble’ and ** reverted >’ phosphoric acid.

6. Thomas Slag is aslag produced in the ** Thomas-Gilchrist’’
process in the manufactare of steel. In this process the phos-
phorus of the crude iron is converted into phosphoric acid and
passes inte the slag, in combination with lime and iron. This
slag is finely ground and sold as a fertilizer under the name of
““Thomas Slag.”” It contains about 30 to 40 per cent. phosvnhate
of lime, the greater part of which appears to be in an available
-condition, so that the slag, when finely ground, may be used on
the soil as a source of phosphoric acid without further treat-
ment.

7. Guune.—The droppings of sea-fowl accumnulate on certain
rainless islands off the coast of Peru and elsewherein the Pacific
ocean. This is Pernvian guano. It contains nitrogen, phos-
phoric acid and petash in considerable quantities. The supply
is so limited that the genuine article does not reach our market
in any considerable guantity, though the name  guano?” is
used for several artificial fertilizers sold here.

Potassiwm.—Peotassinm ranks next to phosphorus as a val-
uable food for plants. Plants consume this element in compar-
atively large quantities, and some soils are unable to supply the
-demand ; especially is this the case with light, sandy soils.

Primarily the plants ebtain potash from the decomposition
-of‘minerals or rocks containing potash. Thuas feldspar contains

from 10 to 16 per cént. of potash. It is potash combined with
7
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silica and alumina. As such it is insoluble and not available to
the plant. In the decomposition of this rock clay is formed and
a soluble potash salt, which then becomes available. This de-
composition goes on gradually, and thus in most clay soils
available potash salts are being continually liberated for the
use of the plant. Stirring the soil accelerates this decomposi-
tion, and the presence of lJime or gypsum increases decomposition.
In such soils, therefore, the application of lime has another use
besides that of plant food. '

Plants vary largely as to the amouant of potash they require.
For example, an acre of wheat yielding 20 bushels requires.
about 28 pounds of potash ; while an average crop of potatoes
requires 100 pounds of potash per acre, and an acre of tobacco
yielding 8,800 pounds of leaves and stalks assimilates over 200
pounds of potash. Itis evident, therefore, that the continual
cropping of soils with potatoes or tobacco will, in time, exhaust
the potash supply. Light and sandy soils require this element
almost from the start.

The soureces of potash, as generally found in fertilizers, are :
Sulphate of potash.

Muriate of potash.
Kainit and sylvinite.
Cotton seed hull ashes.
Wood ashes.

6. More rarely the nitrate of potash.

The sulphate and muriate of potash, and kainit and sylvinite
are imported from Germany, where they are mined in great
abundance.

0 =
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DIFFERENT FORMS OF FERTILIZERS.

Usually commercial fertilizers contain two or all of the essen-
tial ingredients, viz: nitrogen, phosphoric acid and potash, but
sometimes only one. Plain superphosphates contain only phos-
phoric acid. Ammoniated superphosphates contain nitrogen
and phosphoric acid. Bone contains, and is valuable for, both
nitrogen and phosphoric acid. Potash salts, of course, are
valuable for their potash only. A complete fertilizer is ome
containing nitrogen, phosphoric acid and potash.

EXPLANATIONS IN REGARD TO THE TABLES.

The farmers should study caréfuliy the tables of analyses in
this Bulletin before purchasing commercial fertilizers.
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It will be noticed that besides moisture (which is noted simply
to- compare the different analyses of the same brand), there is
given in the tables the amount of phosplhoric acid in its soluble,
reverted und insoluble form, nitrogen, and its equivalent in
ammonia, and pofash for each brand. Now the selling value of
a commercial fertilizer should depend upon the amount of the
varions forms of phosphoric acid, the nitrogen, and the potash
it contains ; for, as bas been said, it is to supply the plants with
phosphoric acid, nitrogen and potash that the fertilizer is main-
ly applied to the soil. As regards phosphoric acid, the soluble
and reverted forms should be particularly noted. They are the
forms capable of being readily taken up as a food for the plant,
while the insoluble phosphoric acid does not, in all probability,
serve as food to the plant at once, and probably not for a year
or more. For this reason this form of phosphoric acid is not as
valuable to the farmer as the other forms. It is also the cheap-
est form of phosphoric acid in the market. Nitrogen is another
element of great importance and value as a {fertilizer, and is.
needed in most every soil where fertilizers are applied with ben-
efit. Potash is the cheapest essential ingredient of a commercial
fertilizer, but in some crops, and especially tobacco and pota-
toes, it is a very important element.

The Hstimated Value.—In the last column of each table is
given the value in dollars and cents of the different fertilizers.
These values are estimated from the essential ingredients con-
tained in the fertilizers, and the forms in which they exist. In
other words, they express the commercial value, or about the
price the ingredients could be bought for on the open. market,
mixed and put upon the market as fertilizers. These values are
not intended to express the agricultural value of the fertilizers,
or the profit they will give the farmer by their use. They are:
intended rather to notify him, if he intends to purchase fertil-
izers, that from quotations this year of the essential ingredients
of these fertilizers, he should be able to purchase them for
about the estimated price given in the table. Another, and per-
haps the most important use of these estimated values, is to
assist the farmer in determining which is the cheapest fertilizer
for.him to purchase. In choosing between several fertilizers of
the same kind—that is, containing the same essential ingre-
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dients in about the same proportion, the one that has the high-
est *‘estimated value per ton’’ in the table of analyses would
be preferable at the same cost. Or, if the ** estimated value per
ton’’ is about the same in all, the one that sells for the least is
to be preferred. Take, for example, a supposable case: A
farmer desires to purchase ten tons of some commercial fertil-
izer for his tobacco crop. His land is poor, aud he concludes
to purchase a fertilizer containing all three of the essential
ingredients, namely. phosphoric acid, potash and nitrogen. He
goes to his merchant, and finds that he has two brands for sale.
No. 1 is priced at $40 per ton, and No. 2 at $30. The farmer
refers to the table in this Bulletin, and finds the two brands
relatively alike as to the essential ingredients. No. 1 is esti-
mated at $40, and No. 2 at $25. It is evident, from the esti-
mated values, that he should purchase the higher priced
fertilizer, for if he paid $40 for this brand, he should pay but
€95 instead of $30 for the cheaper one.

The Analyses.—But the analyses printed on the tags signed
by the Director, attached to each sack or package of fertilizer,
or in the tables of this Bulletin, should be carefully considered
as well as the estimated value. for the estimated value is not a
sufficient guide to delermvine which of two or more fertilizers
to purchase, except in those cases where the proportions of
phosphoric acid, potash and nitrogen are relatively the same.
To illustrate the importance of considering the analyses as well
as the estimated value, let us take an example. Suppose a far-
mer desires to purchase a fertilizer for his tobacco crop. He
goes to his merchant, and is offered either of two brands at the
same price. 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 estimated each fertilizer at
£30.60 per ton. He next looks at the analyses, and finds ferti-
lizer No. 1 to contain :

Soltuble Phosphoric Aeid. ... 20t . Tl 11 per cent.
Reverted & RO T T TR e T 7 per cent.
T s e P e e S e e None.
NItrOZen - - .cocococmecococommmmeaaao o None.

And fertilizer No. 2 to contain :

Soluble Phosphoric Acid, | Srhiy

ReVEl‘ted 3 6 (’ ---------------- i.0 per Cent-
INGE TTe ) R P e e S A R e T 3.0 per cenft.
R TRRNE e e DS e e e ey 4.2 per cent.
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He is now able to judge quickly which of the two fertilizers
to purchase. If his soil needs phosphoric acid, he will quickly
decide on No. 1, for he will get twice as much for the same
money, while did he purchase No. 2 he would have paid $12.75
for the phosphoric acid which he needed, and $17.85 for the
nitrogen and potash which he did not need. But should he be
in doubt whether his land needed one or all the elements of a

fertilizer, he would be wise in purchasing No. 2. For should
his soil need potash or nitrogen, or all three of the essential ele-
ments, to produce a large tobacco crop, and stounld he have pur-
chased No. 1, it is doubtful whether h= would have received
any benefit from it.

On account of the differences in soils, no rule can be given by
which to tell what fertilizer is the best for any particular crop,
and this question must be decided by actual trial, systematically
and carefully made. Some such trials are made at the Station
each year, and the Director will be giad to turnish a plan for
similar experiments to any one who desires to test the effect of
fertilizers on his land.

HOW TO APPLY FERTILIZERS.

In regard to the manner of applying fertilizers, it is generally
best to sow 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 vigorous start, which is considered nec-
essary for the tobacco crop, but often renders the crop more
sensitive to drouth. In ony case care should be taken to mix
the fertilizer with the soil, so that it will not come in contact
with the seeds or plants. Most fertilizers, and especially those
containing much nitrogen, soluble phosphoric acid or potash,
will ingure or destroy young plants if brought directly in con-
tact with them. :

FERTILIZERS ANALYZED.

The following tables give the names of all the manufacturers
who have complied with the law in 1892, and the names of the
brands legally on sale ; also the analysis and valuation of each
brand.

The following are the values used for the essential ingre-
dients: Phosphoric acid soluble in water, 8% cents; ‘‘reverted’’
phosphoric acid, 8% cents; insoluble phosphoric acid, 3 cents ;
phosphoric acid in fine bone, 4% cents ; in medium bone, 4 cents
per pound ; potash from muriate, 53 cents; from sulphate, 7
cents ; and nitrogen, 20 cents per pound.

Fine bone is al% that passes through a sieve with meshes 1-25
inch square. Medium bone passes through a sieve with meshes
1.6 inch square, but does not include fine bone:




REPORT OF AGRICULTURAL EXPERIMENT STATION.

102

gz 9s | 8%y | L6'€
W
1% L8 | 90°G M L1V
1
6c L8 |ar'w | 688
18 9z | o1’ | 99°@
98 €& | L8°F 10°F
po 12 | 88°F | @O¥
egge | 819 | L& ¥
9, 08 |0z % | 9¥'¢
6% g5 | 98°F 00
|
998 [eL'% | 06°€
06 99| 1L L | 9€ 9
: S ;
g g . :
7 < ;
A ol :
E= i . ;
< o s R
— (= (7]
= Sl &n
- S m
=) aniiel St
i = 7
: £
ﬁm

‘QEMANNJ HHL NI SANAOJ

'STYANVIL ANOE MVY—T ATHVL

1067 | ¥P'Ge | 698 G8'EL | 66°9 ety USRI se MR LT | Ui ,,
ouog eang puBlg Joyduy | - O]y ‘smory 1§ “ep r
. Sunnjovjuusy WAV ‘g "V | L68T
€9°29 | 0'¥g | 99°0T | 6F 'S8T | 09°9 S 1RO I O U0 AN
e ; ang puvlg Jvor] Jd9a0[( | ° * " pPU] ‘foaT, “op X uun( | 9681
pI 89 | 68°¥G | OL°1 €9°66 | 06°G P s TN oUOg BAOY | e T e Se T OLYO I PUBE ;)

: : : : | eao[p “op weziuey [vloy _ 0881

gF°68 | 80°8L | L9°9 71T |88 F S ol Sl LN A | _
§,U0)S[BY PUBLE 90(G 9SIOH b ORI P )

: : ; : “00) Su1ZL1)10, ] UIISIMT}I0 N _ 0981
6e'9y | e I | 8L°GL | 67 8 89 °L ‘° B9y uog MBY 8.9L1IN) e S T _

: : . : : -SInor “00) I9ZI[I1I9] OLINY) | FE8T
%9°68 | $I'8L | 998 67 6 139 £ SIS P ' BOW _

: e W B : QU0 PojBlUOWWY dInT | Gl e o OIUEEL L OER T
06° 8F OM...ON «.C.ﬁﬂ hﬂ.m mﬂm.z B2 N QuoOgg MEBY 9N g A »ﬂum O—:PHAZZNM .mc::—: q-r A 6181
08'1% | P16 | OL'€ $0°9L | 966G FO i SLOUOHERBIUOLE) *

: ; ; Il [ puvig @0yg OsIOE - © aweg | 181
G B R R g9°1E | 1% 9 e el A | M

MBY 9UI] PUBIE 90K 9SIOT] R 1 B AL (o T
“on 8 (1110 UI9}SOM [[I40 N
¥ 69 10° %@ G6g' g 99 81 69°¥ s [GO o g | - ot Rt n i (OB
19'8% | 0L'81 |88 |&g 0l |18°L * * poofg pus euog | * [T ©08vorqn “0() ¥ oWy
,

o T ST lm T _ e _
Sl Dol ko
i . Qe o . e
Some e : | |
23 2 = B . | |
= e & — — o aANVEg 40 ANV “ HAYNLOVANNV Y

i3 3 | d0 SSHUAAY ANV ERVN

= @10y OIMOHJSOH J 2 , 4

= = W V

Station Number




103

Zi
(=)
—
3)
<
=
(75}
-
Z
2|
=
—
&
=)
Ay
9
2
o |
<
&
=)
H
=
=)
(@)
-
fa=]
)
<
B
(@)
=
&
=
&
=
&

G9 &6

96 98
G0 66
&b 8%

Gl g€
90 9€

g6 ¥6

88 ¢¢

queo 19d 260 QBLINY

woay {uee dod gg'o ‘syd(ng woay ysviodg

————g T

F0"9¢€
08 19
86 €4

60°€9
0% ¥¥

eL V6
(68°86
¥e 06

1426
18°¥C

81726

9¢ €6

L8 11
%9 9%
GL'8L

6G 9T
L0°0T

€8°'8

GL'LT

< se s s -t TRIY. AUOY
punoir)y oulg s LaBDON
Sl R AR

Quog MBY eIng SJBPY

» o+ o+ o+t QUOE MBY 98IBO))
© - guUOg PUNOLE) dUL AINng
sl eifeiis e e RO QUOY

oSwory) puvlg 1004 S8

+ + * *tQUOY pUNoIL) |Sulg
© o+ [BOIN QUOG MBY 2N

s - = = ¢ “TRA 10 ISN(T
Puoy MBY oIng SAUNF

« s o o+ - ¢ - RO OUOY
MBI 9INJ PUBLY JUSOSOIOUT

* QUIBG

. . . . QL. ._«_Hv _—~1—ﬂ—~“—.9<
‘sodg L1180 N LUPY A"V

e A R R
e R | S

oI ‘oSeorg() o) 1971
-{13404] SpIBADPH B uosduwotqT,
o £ T g s il OUIBE
S eSS () 1] BUUTOULE)
“00) SunrodIse(] 1YBUUULY

Sily o b ial ey B 20 ...NﬂVM .L—:.?
SO 0 N AUONS WM

. . . . . . . -'ﬁu.ﬁh -mwﬂ.-c-\ﬁ
Mg o) % uosvinEW ‘d ‘d

|

€961

G961
6861
8261

LE6L
F061

061

1061

0061




| -::MEJ pUB 19711340 10¥001) | 78I

go G (¥8°L |0 | 092 90G | ¥LOL|Le'L [8L'L | s onsnnpeosenuege kT ottt L SRt otieg | 8281
oozl e e h0ate BT fel il 6aT (105 Ll 2806 || 1 © 10M01F) 000BqO, ([BURHEN | * S Lt S *comuy | LE8I
GE LG | 80T ob Ll oz T lore |6p'8|96°L |89 | * > 'I9M0l) WIO() [BUOMBN | ° S .7t UL dw:./ i
-qSBN ‘0D I19ZI[1Jeg [BUOLBN | 9ZSI
Y Ce [ U00 0N 6L°C | 08| th'a|ors | Le'g|9ee | 0 0 0 ¢ reyeydsoug Xpuoyq ST L O ._,:“”:_3:5 .
=z ‘0 Sunpmwooisa@ RUUDUL) | SIS
o Re iz 8008 Gttt e AR ST peaT b 00598 FELQ R 2 T FOLT DL A nihr 1 tuy T 0Z1Ie ] Y80 godgik s en b o RO
a : ‘uoju( “0p N wWN[BOOI SBL | CI8T
S o Rz BRT0i192°0 [96°C | PRIG [ 88°9 ' TL B L ey 8 | 06:GL| -0 7 "eIMIXIY OUOF MEY pUE
= 3 Sasgwo:p?v;:ﬁ. PUBIE OUS OBIO i 3d ox s i v e 80 2 somel | TI8T
6L L | PFP°0 | 89°L [ 89°C | LT'G | 99°¢ | $9°€ | 8P'F | ¥O'G1 .53:.:@ 09810 puBlg 90UQ IO | * ° RO UG T Tl BT
M 68 €% | 6S°0 | IT°0 | €4°G | 80’ | 86°F | GI'F | 19°G | LO¥I|° : "0 demody) 000B(OT,
& @E: uLoy) .fum purig QOOCHIORIOF ic s & i st ve s oulugEl 908
3 = 96 2C : 7 09°G [ 99°% | €0°G | 1€'F | LG'G | 9L'FI © tojegd 4
= —S0U g o_.:_:.H pultag: 90qg OBIBHE IS s T s owsg | L0KT
g 90 8% e ST O A o 2 A A R R R G R A * rejugdsoy g I8[ }
o -[oQ X18-£JUOM [, pUBI QOYS OSIOFL | ¢ c vt ° 0 Cewsg | 9081
M T8¢ /1 1980 | 09°T | 699G |er'G |8%'e | €L '€ | IF ¥ | 8F GI| 19MOIF) 000BQO, PuBly 90UYS OSI0H | S e T T 0 S B0 ()
; “00) Suiznyae  uLo)se )\ -YHON | FO8I
b o T B S B I el 8 T t,.m 99:a 9270 |legizl(? ¢+ o o [ouog PRAOSSKE | ([T ‘03U0LIY- YO BUINOMWLY | GALL
mnn GG 0L U R R o N RS e e Ok e R E Y el T ) Y e A3 200 T4 2R P ;,::_L..c:g rodng apqno(q el 1 .,.V.:.E_i:m “00 B0
B | -twoyp ¥ 9rydsoyJ uBdLIBWIY | GLLT
& /
TU.U . L) L3 U . ' . . . - . T =z -\\
g S B e e ; . ! : .
o Sl ey e = it : :
R = o] : P et =) 3 3 m ..a.w [+*} ¥
) o) = LOlw = M . . m = m :
e s e n e el S E
o) - (= PN = D ]O. =t
3 = = = L = - — ~ _ 7p) o ; 3 e @
— = 2] E el Bl HAANLOVIOANYV Y e
= W o mm Wa @ QN 00 SN 0 SSHMAAy ANV HIWVN =
M 3 "HSV.LOJ ShE = "d10y OTHOHJSOHJ 3 4, i
=) = M i = =
= g &
= = ; : 2
= A TINANNH THL NI SENOOJ &

104

‘0L ‘STLVHASOHdYAdNS 'SHAZITILETA ALIATINOD ¢ ATLVL




105~

REPORT OF AGRICULTURAL EXPERIMENT STATION.

6E
6o
LF
6L
Pl

60
¥a

18

91

L6

€6

L
9%

0%
9%

(48

)
88

qe
1€

45

18°1
09°¢

8T'T
680
00°I

Gl G

-
Nl
(]

8% ¢

&G
9g°¢

88 F

pde

868
8¢’

N

00°'8@

0%
' G
Fe”
uL'l
0L'G
6% G
8G G
98°T
ar'e

-
i
—

86°¢
%0°¢
99°C
G6' 1

6L°0
96 0
¥6°¢
8F @
8G¢°G

gL 1
8L°1

06" ¥

~H ~H
— (=]
0 0

—
10
o

OO0 G T O = 00 00 O O v
NN NN O M O
r— — <H 00 =H © N &0 & r 0

10 |

R = =H <H
[ He o) 1 =
—

O N
[N
(===

— D
<H =
e N —~

=] — O
o= [\ ee)
) o N

10
o
(=]

a0
=a]
0

1L°0

L9°0
LO0°0
PL°O
eG0
89°0
6F°1
B8
00" F
00°¢
LT'@
86°1

9¢° ¥
029
10°¢
667G

9619

mw 01
88° I
OL'L
19°9
€C 'L

z8'¢al
0¢ €l

[1°¥l
L6 %1
Ge’8

g 81
66°01

L& 91

96°G1
gF 91

SO 00w W W DRSS

DO vH <H ~=H <h I~
D= O DO N

0 e
0

T
1911

* 11,8 £) 100U A\ DUB Wi PEatsotio ]

*I9MOIE) 0008( O], PBOISOWOH
+ + - - - gydsoydiadng eousi([y
« - cogegdseyg L1soueq pLO
©or ot ottt ot USROJ PUB BIUOW

-y [Usm euog c_e::n uBwan g
+ -+ oURNY) OPRIL YSIH UBWLIN
¢+t ot c s - OUBNE) UOY o[eghg
T R PG O DT P |
QUO¢ [BUOLBN PUBIF 90US 9SIOF

e S a0 RO n e e e s Ot @ s 6 e \vdﬁxg
S0 BV hum pusig 20§ OSIOF
* ot 1BMO0IE)
u10)) 9Sud[[BY() puBIg 80US BSIOF]

* * punodwop) 000840, S, SUIP[NOL)
c ottt JOMOIN) 8O AA 9QO[DH)
14 000800, paupus}g Ayonjuayy
©1Sn(] QuUOg 8qo[y)

< - - - - - - gegdsoyg sse1Solg
O OO (-0 (LR i L
© ¢t [WOTY AUOG ISBAIRE] UAP[OL)
- - -oyeydsoyg £310) S[[®g SeHINY
" [BOJY QuOg MBY K910 S[[¥] 81N
* ¢ ¢ JeMO1Y) UI0)) SPLIng

-+ -+ * QuOog POALOSSI(T SPLIIND
* BMWIO UBULING YSLIBY

Chaltess

* I9ZI[1}10,] 0098(O], WX
© * ' QUOE POA[OSSK( PAIBIUOTY

: Siimasm 0008qOT, *A3[ $1030010)
SR SEE«:;Q.EQ:W
POIBIUOWY [BALY MON 8103001

R RO A OSSR 10 1Y)
‘YOI ‘10a)

-o(] ‘SYIDA UOQIB)) UBSIYOLIY
Coo e e e e e e s umeg
“on "o 8oy

() ‘puv[RA’[)
e SRS RPORT | (i
© e e e e F e se e s gumg
* K ‘@ue(ly ‘oD

quoweAordw wag uBULING

U ‘odeory)
“00) SUIZI1}10,] U998 M -0 N

* 'OUBY

* 1T ‘odBoyD
oO ,E:E:fu(m u10350 M ~YHON
e ST BI0D
-:mzwm 00 AeZII11I0,1 Furpmox)
it + » c - oweg
' 9UWIBY
duIBg
*ouIsg
"9IRY
110, 9019
* C DUIBY
.............o::ﬁ
aueg
hM ‘@rprasmory ¢ o). J0,] eLiIny
* o+ s o ‘BIUB[IY “0D)
qmoweAoIdw WIBY UBWIng
.............o::E
pule)
:S?Q "0) B WN{)OR SB[
* Causg

SEre Elelyioab e et e e el el @liie

* *°X N ‘errgng “op 89
-LWOY() PUB IBZI[I118 ] 183201()

:me
G8RI1
6L81
8181

0L8T
6981

8981

GIBIL

1981

6981

8GRI
1981
0G81
6F8IL
8F8I
LPRT
9F81
SP8I
oF8I1
1$81
0F81

8E8T
LE8I

9€81
0E8T

6G81




REPORT OF AGRICULTURAL EXPERIMENT STATION.

106

€1 96
o 60

GL &6
19 04
a8 &C
LE 46
9% 68
¥G 18

69 L§
8L 9¢

Ve 96
va 16
G0 98%

Estimated Value Per Ton.

10°T
601 :
VI e e

i LL°0
YA FO'I
0 8 S
GLT|18°8
Al b
i e s
A gl
il
gis et
I
L g [

S

B i

o ©

—~ Ll

= =

HSV.LO J

166 |c8 1 [00G |66 G8'T | LO FI * ottt oouBNY) O[O S0899Y

FoETEI09: B Iker I [H66800 88 LS TIGT| vt s s e 0uBn Ly UMBUORY

62'% | L6'T | ¥6°€ | 68°C | GL'€ | 0C'¥ LR e e DR L D
puB (BN QuO{ ANoNJUSY SAUDYS

BT G900 |E8F e SIS L L GL 9} [HER L e e D v oyeydsoy g uoorvag

$9°T | L3°1 | 90°G [ 00 L | 91°8 | OF'FI| " © © * ° °ouunp ysiy OLIY OB

07 1 :,‘.# e ltopal Poste pacaile i iRy * 1000p
-01q 110)) pug 0008qo], L3(pnjusy

729 108F%. |68 % | ¥9'C| 80| @68 | ° u\_:ﬁoa 85:& pue 0228qe T,

7L 1806 [89F% | LL'9 | L6°T|8P 0L ° © - omydsor g pwey)

60 ¥ | Le'e [ 91°8 | 69°9 [ 29:F | 88 Q| * ° ° ' °ouoq pNEM[IOV aihg

gh'G | 6671 | 99°F | 16°F% | L9°8 | 99°L -+ “egeydsoyq Le[¥A OO

O ¥ | €% | $F'2 | 68€°8 | 6G'F | §L°9 |°10M0IY) 000RQOT, PUBLY JUGDSIIOUT

8F'e | L8°G | 96 9 | 86°8 | L6°0 | 9076 | MOZL[I}IOH ojo(dwo)) puBig J0yoUYy

oL:T | 0% 1 |86 1|90 L] apiei| g |2 ¢ 0 " reyeydsoyg (U seAIsf

96 7 |0T153 [PEEst 1899 T U 6gET (FQ L [ttt NIOZI[IIe 00VEB(O, SIALU[:

B0ST [HA28TIRCR 001 98800 1 O OL | TSI G tL B JOM0LEY) 038104 PUoSOWOH

il s el

S ; = = :

-~ 1w m .|D|m ®

Sie = = %

== & & m = £ 'ANVH( d0 HNV N

g8 a0 o e~ 75 b : i

i El ped o

= o S

3] “i ‘aloy OI40HJISOHJ =

‘CHYINAH H#HL N1 SCNNOOJ

ey awmeg | 1§61
et e AR IR e DI
‘olowBeg 00 B 98I ‘S ouf | OF61
oDt RO TR e A>onjueyf
d:?&:cq cv )a ,Em,_n ‘WA | ZGeT
ST B T rewsg | gi6l
SRt bt e el st e Tt ()
‘Lysnpusg “o0) [BorwLY() 1AL | FI6T
S e e e e D
farowuy 0 N 9500y 'S "0UL | 0161
R B e - oweg | L06I
e St e OB IR OB T
coeoe e e s e e s aueg | QOB
et *O1[[() ‘1IBUULD
-:_O cJ BUIIBIOISA(] 1IBULDULY) | GOGL
< " O sinory
g “0p » uosBINIBIN ' “d | 668L
L A S 1 .n:::H 19
:Q E:.::.:;:::E .8?2 q°V | 8681
7 > T roweg | 6881
11 11 T~ 1]
c o s e e« o« - -omug | 188]
—
=2}
HHYNLOVAN =
-NY A 40 SSHHAAY ANV AWVN | =
| &

‘panuTiuo)—o LA mﬂadmmmomaumﬁmbm ‘SHAZITILHEAL mﬁmﬂmﬁoo m 4TIV L




107

REPORT OF AGRICULTURAL EXPERIMENT STATION.

arom uq ‘Arojeroquy ofy ur auaw 1wed juoserd oyy 1oy sopdwvs s Luwdwiop I9ZI[1}I0 [BUOIBN O,
ur sn yower jou pip Aoyj ‘4ySisieao ySnoiyy ‘anq ‘[E]I JO UOSBOS 9y} 10J spuwiq 8sey} juesardor 03 papusjur

LOJRIT TTHAOOS 'V ' I

Z68T ‘XIAp

‘uong Sy} J10j 98] ©0} PIAILIIL

18k 18Y)

Jo unarng oyj} oy awry

9IoM

sojdmes asoy

(U

Ly 9¢
10 L&
8% LG
1F G8
IT @&

€6 &
9L°@
6%
[r's
9L°%

vty

17°2
8L'1
88°1
99 '@
LG8

(o}

T

I

nn'7z

|

(L G )

DR DO<H
N HO O ©
Q0 OO r==H

I co'1

|

1L°F
18°L
Py L
F0°9
8L 1T

1 Brl e

.

Sl - anog ersnby

QUOE POA[OSSI(] PRIBIUOWIILY

* * IDYBN PO9g 0110

=+ - - omydsoyg edexong
19MO01E) 000¥qOT, KoLINg 9T M

ouBNL 9NV, 50599y

‘pugpaal)) ¢ 00 Loki(T ‘puB[eAd[))

.

©Coewmg | 0961

‘towBg | 6GHI

* o owsg | Q661

* *cowsg | 1861
© oo

9496 [

o owmeg | 1961



108 REPORT OF AGRICULTURAL EXPERIMENT STATION.

BULLETIN No. 42.

1. WHEAT EXPERIMENTS 1892.

e This is the fourth year of our wheat experiments. Our work
Il has been confined to the following lines :
| 1. Test of Varieties.
it 2. Methods of Seeding.
- EEONHES 3. Test of Fertilizers. 3
YR These experiments have begn conducted on the College farm.
el - The character of the soil has been fully described in preceding
Bulletins.
SeasoN.—The season was very favorable to the wheat crop.

& The following table shows the average rainfall per month, high-
- (S est, lowest and average temperature, and amount of sunshine
e during the wheat season.

g TABLE 1.-SEASON.

A S | P | TemMPERATURE
' 5 2 Bie DEGREES.
' (@] = s
! (<) wn ==
' Sl g s e |
| 3 ak? =
) MoxTHs, 1891-1892. 72 Sileies e
|
' )
)
) SeptemBens e L T 64.0 | 36.0 [ 1.26 | 71.7 | 91 50
() clohex: o e R A A 42.0 | 58.0
IN O eI0 e R e e e i S o 22.0 | 78.0
AR TR R harhobs st S e ST 54.0 | 46.0
; TG s S e S B e 40,0 | 60.0
an
. 1005 s En s Rt S R el TR 82.0 | 68.0
W ey e s s e AR 31.0 | 69.0
............ .0
................. .0
................. .0
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Test of Varieties.—Thirty varieties were tested. Each variety
was planted in drills seven inches apart. Most of the plots con-
tained one-twentieth of an acre ; fourteen were one-fortieth acre
plots. The varieties were all planted October 6th. Fall growth
on all varieties about the same—fair. All varieties stood the
winter well.

The following table will show time of heading, when ripe, and
characteristics of the wheat :

TABLE 2.—NOTES. .

T OE eperon
E = B b
- = Fte =)
5 o3 | = P
. r o : [tz Q
NAME oF VARIETY. & X 3
= 5 5
< 8 | )
- B
L [
1 Fuleaster . . . S ek S S B e U e 11 D Pl eV R
2 Jones’ Winter Tlfe i e S | s nsenn oM s LT SIB Sl S i At hipp!
St GoldengAmbera st ssn it . .| May 14 | 24 | B | Amber.
4 bmdicias Faamaacioaes Rics i atans | Hine! May 17 [ 24 | B | Amber.
62 Buckewa s sttt be i o Haip, May 15| 24 | B | Red.
6 H1cleames i e T e T R T b L May 14 | 26 | S | Red.
TS lver:@hafiseivl it avianae i e Ol S Fine May 20 | 27 | S | White.
8 Early Red Clawsonis: s i o Fine, May 14 | 24 | S | Red.
9 Royal Australian . . . .- .. .| Fine. | May 16 [ 26 | S | White.
10 Canadian Velvet Chaff. . . . . . .| Fair. May 14|26 | S | White.
Il iRad: Russianse s et il lain: May 14 1. .1 S | Red.
128 hedsWonden st Eiets st i Good s Mgy Ae e e B ERed
I8Nalleyt e asieriiailac it il My Mayeaslipslae it B ted.
T6LRelinble i ot o St A May 16 B | Red.
16 Improved Ralbp et o .|z Bairs Mg B¢ 150 o ST VA mber:
17 Extra Early Oakley . . . . . . . .| Fair. | April 830 | 18 | 8 | Amber.
18 CanadianFinley. i ot i = Poor, ‘ April 10 | 24 | S Red.
19 Ontario Wonder.. . . . . . . . .| Good. | April 10 | 24 | S | Amber.
208 Hiyby delhd medie siavas et e il S Waip T lia il e Bl Gl
21 German Amber. . . . . . . . . .| Good. ] April 14 i 24 | S | Amber.
P4 LR T R R AR e e 10 ) T BN e e
23 Tmproved Rice . . . . . . . ., . .| Fair. | April 10 | 24 | S | Amber.
24 Golden Cross. ...+ . .« . . .| Fair: | April 14 | 24 | B | Amber.
25 German Emperor e e e S A p e PAT PR S 494 S Red.
26 hrr\ptmn et et U S R Glood s AT p Tl F] 42| S D 0SS Red.
27 Hunter's Whte .. . . . . . . . .| Good. | April 20 | 27 | B | Amber.
28 High Grade. . . . . . .. . .. .| Good. | April 10 [ 24 | S | Amber.
29 New Genesee . . .. . .| Good. | April 14 | 24 | B | White.
30 Penquite’s Velvet Chaff . . . . . .| Good. | April 14 [ 24 | B | Red.
31 Martin’s Amber., . . . .. . .. .| Good. | April 16 | 27 | S | Amber.
32 Mealy . . . RGeS Yoo Ts P N AR EOY L A s
33 Hybrid Dattel s v i sns s e | April 14 | 27 | 8 | Red.
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The following table gives the yield of the different varieties
and weight of wheat per bushel :

TABLE 3.—Yield of Varieties.

tz Yierp PER . =
= A CRE. o
= 0
@ =
o = z g
: NAME 0F VARIETY. g‘T z S
: e
; = = =
i = g
e, o .
28515 HighsGrade s ittt e Sorieise et sileeelils 32.4 3,432 61
26 Hoyptian o s el Btatt R ae N e 30.7 | 2,562 61
8251 Mienly fo s e R e e e S ; 30.4 2, 008 61
25 | German Emperor . . RN A 27 5 2,486 61
30 | Penquite’s Velvet QA T e 27.2 | 2,288 63
27 Hunters EWeihitastinsasias s, o 25.5 2,508 62
0 N W R BN OEEE T T he e A e R O 24 2,068 61
8 | Early Red Clawson. . . . . . . - 23.2 | 1,848 59
92 | Jones’ Winter Fife. . . . . . SR L e 22.8 1,936 61
| 2R e S W oTTA TS e e ety e e o B R s 22.8 1,332 61
4SRN d yBNsre R R e T 22.4 1,738 61
81 |=MartinistAimbers. iz el a e, AR e 21.6 1k 980 58
10 | Canadign Velvet Chaff. . . . . . . « . & 21.4 2,024 58
3 | Golden Amber. . . . . . e O 2115 2,024 62
1 I o i A A S o I St s 20.8 | 2,046 63
16" "Tmproved Fultz . . oo v o oie 0lo 0 0 i 20,8 2,156 60
TR L B v B AP (s A R s S e i 20.8 | 2,046 62
TR LAY DG e o e e R S BT ek 20.4 1,518 63
9 Roynl Auﬂtxalmn S R S Gl PR D 20,2 2,002 60
17 | Kxtra Barly Oakley . . . . . « ¢ . : 20. 1,804 61
BEIEBUckeyat S e e R e 18.8 | 1,936 61
R o O T e e e i e i Ltk e b fole e 18.4 1,628 61
Ay L PR G o) G i e TR e T Ay T e T 18.3 1,892 63
e Tl A (T R ORE e 0 e et gy e e i f e it 17.6 1,628 62
21 - Germpan Ambers sl s LT Et R Lk 17.6 1,804 62
TSRO ntanioB IV onder: ;i cei ot o siai oo oo e it e el ,848 60
el Sil yert ORafheseieren s S Ry SR T s B i 17.2 | 1,694 59
23 | Improved Rice. . . oo ciciciciv v e e 16 1,408 60
22 | Monarch . . R R e e T A R R SO 12.8 1,144 59
18 | Canadian leey ..... RS e R o RN R i 12.6 1,144 62
20 | Hybrid Lamed. . , . . o ¢ < . + Co Rl 10.4 | 1,364 —
33 | Hybrid Dattel , ... . « . . . . i 80| 1,188 —
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From the table it will be seen that the following varieties
yielded over 20 bushels per acre:

RED.
Byplian: <o oaln e AR T e T R R U 30.7
Migg oy cccsieigte sl L e T T RS e T e 30.4
Crerman IBMIPenor: Sa <ort gy - - s Gt R e 21.5
PengnitersiVelvet:Chadl -« - oo ias Do ie e 27.2
Banly Rede@lawson - o/ aasvne . T e LR
RediWionder =2 T s ine e et g et o e 22.4
Emleastor s oo b asinie b e el B O e s 20.8
RedRnssian: ol dis ol calnen Baianie . it da i 20.8
NVeRllegrs: o Sheenbtkasige v Thoe e L o L P S 20.4
AMBER.
HaohhGrades e edne o Sae fui Sy D ue e G e 32.4
JonestsWanter?Pifesrribnisnat s o as e e R 22.8
RRudivie saiain i ga SRR U T s o A 22.4
Martinis> AMBeres S tiablioae i it o0 b s Tl e g e e 21.6
GoldentAmbers < Siims i s S Sl Sieone e 212
BEmphovedebimliz: doare Se ot v 2l tn B enla o aladl 20.8
WHITE. :
Hunten RagWehrhar il sov e o o oS o R s 0D
NeWs (GeneseR i aitul e i Bl et s SRR AT 24.0
Ganadian®WelyBte@hall # i iewisabias 0 Tn gt R el B 21.4
IRovakrAusiraligny Fo ey ineaad st ie b oD el s 20.2

Some of these varieties we have been testing four years, and
the comparative yield is given in the table which follows :

'
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TABLE 4—COMPARATIVE YIELD.

| YIELD IN BuUSHELS PER | ;:

ACRE. =

NAME OF VARIETY. By

' \
1889 | 1890 | 1891 | 1892 |
185y (EanGlke e sear it s s sawiiad oy i e 17.0°020.2 | 27.0 | 82.4 | 24.2
Hgypliani e ool e et e e e s 30" 5 19.5 | 83.5 | 30.7 | 28.6
Mealyraate, R ERR R T A 16.7 | 18.0 | 26.0 | 30.4 | 22.8
German Emperox o AL S Bt ekt COMRDRICOENTHII 6 9 RO 6 U 2T D
Penquite’s Velvet Chaff . . . . . . . . . Gt 20.8 | 23,2 | 27.2 | 23.7
18 [raai s g BANVA o N Yrdmeniierseiu s ool e A s i ‘ 27.0 24 58 S QI BTE DT
INaw: G oneRen i s il sl e S R e 24s8 Lo 0 L9 0t 953
iEarly Red Clawson. . . . . . . . . . . . .. e 91 0652070 a8 A 94 73
JonesiWinternsFife B s, wiii s Dot [ria | TR () T s DO 8 2678
IRad 2 Wiondeh: st st e il i e | e I e DA B e
adndyianis R S S S PR S s 22.5 [182.0 [ 22,44 -25.6
Martin’s Ambel e IS e R R A S St L9 h 894501226 20382168 572312
~Canadian Velvet Clmﬂ B e e e S s (e % S0 Rl . B bt T o
¥Golden Amnbers, otais s e T S est St 21002152052 @285 02120 72 22.6
Hulcagter iz sqia it s e S S D8 AR 9 820G £ 98 BLITI( B ErERD D (D
Improved Fultz . , . . . . R e S R AR Lt e b sl S i D TR
Y 2AL (0 AABY R R0 il i i b o i W s g e bt ol s duwp | st Al e D) cf sy

Vallog: o uia v, e SRR ey P e e o U S5
Royal Anstralian wossta s v i T e g A e e L B O # BRI SR GP 526
Extra Early Oul\le_y I e e R RO TR 2010615220119
Buoleyoni sl Ui re ot R B ST OSEONEBE IS8 010 S 8 B EEP 052D
VHACRBES i s R R A B L L | 19:1 | 17.2 1 28.5 | 18,4 | 20.8
L e e e e B e ) R iR o it i ey ] R e e S RO Aot
GolAeniGnosa s B e A R R 89 3 02 L 726 ST
RGBT T I AN DO T2 Wi, 0 e i iy s od B oo o sty Uy el los] B Q1716 17.6
0 s Lot NN 000 K o a a e A B i e LR e Ky ‘ 2255 a 1066 J L
SR (es (B e U o e e S SONE e B Gl e Pl 3 ) 22.8
IprovadedRice t f o i G LS R s oo ) \ 20.0 | 16.0 | 18.0
Monarch ST R Ly L T AT T B AU S T e e A DA A L R
Canadian Finley . . . . . S e s D B2 (el B1TEE O 3 | 32.0 12.6 219
SRRy bt mned ¥ees, <o it e S e e Fil R 19.0 | ‘ 10.4 14.7
T e DL Ay ek SRUIRE NI S ]17.0‘ 8.0 | 12.5

It will be seen from the table that the Egyptian wheat has
made the highest average yield for four years, then comes
‘German Emperor, followed closely by Hunter’s White. These
three wheats were our best wheats last year also. Other
wheats, as Jones’ Winter Fife, Canadian Velvet Chaff, Rudy,
Royal Australian, are also to be classed as wheats that yield
well. Of the above-named varieties, the Egyptian, German
Emperor, Jones’ Winter Fife, Canadian Velvet Chaff and Royal

Australian are smooth-headed wheats, while Hunter’s White
and Rudy are bearded.

Deep vs. Shallow Planting —Thick os T hin Szeding.—The
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Fultz was planted for these experiments. The land adjoined
that on which the varieties were grown, and the wheat was

sown at the same time the varieties were planted. The table
below explains itself :

TABLE 5—Amount of Seed and Depth of Planting.

'.

£ 2

8 @

o o

@ st

: =
=8 o

= 3
S @
SiGilg=bushel periacre,idrilled A el el v i s et is el B 14.9
38l -bushelspariacrerdrilled iz S s SR it s Su e o v e 18.7
a9slElEbushelipeniacre idpilled o £ e SN St St e e 22.0
40stm T ibusheltpencncre,idrilled i Se st s ma it a s e S RO
411l sbusheliperiacresgdrilled =i SUS s on et el g Ses R Geana T ae i S 25.4
49512 hushelsiperiacredanilled e i i 0 i i S i e S 32.0
48 jeldpilled-lninchideepidsista g s oo L8t o Bt (i) O 0 0 O T 23.3
A4 8isPmlleds?3inchesfdeapiss: s s miisaiait, Ll or il e b R oo 23.7
455 alnitled SStinahosideepista i Nty s v C T RS R I ST 22.7
46 | Drilled, 4 inches deep . . . . . . . . S el it N SRR L T 24.0

Test of Fertilizers.—As heretofore the use of fertilizers had
little if any effect on the yield of wheat. It was thought best
to extend the experiments somewhat, so as to study the effect
of applying the fertilizers in the spring, as well as at planting
time. Accordingly two sets of experiments were carried on—
one to show the effect in the fall, the other the effect of an ad-
ditional application of fertilizers in tbe spring.

The field used is the same as that used for the past three
years for fertilizer experiments in wheat. The field is quite
level, and is divided off into one-tenth acre plots, with paths of
three feet between each plot. The wheat was drilled in October

2, at the rate of one and one-fourth bushels per acre. The Fultz

wheat was used in this test. The two experiments were carried

on as one until April 15 of this year, when each one-tenth acre

plot was exactly divided into halves, whereupon fertilizers were

applied as shown by diagram 2. Diagram 1 shows fertilizers

applied in fall.
8
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DIAGRAM 1.—Showing Fertilizers Applied in Fall.

REPORT CF AGRICULTURAL EXPERIMENT STATION.

_1
No Fertilizer.
2
Acid Black 32 lbs.
3
No Fertilizer.
e T A SO N s o
Muriate of Potash 16 lbs.
9)
| Dried Blood 16 1bs.
(6}
No Fertilizer.
7
Acid Black 32 lbs.
__j\f[nrime of Potash 16 1bs.
8
Acid Black 32 1bs.
Dried Blood 16 Ibs.
9
Mnuriate of Potash 16 lbs.
| Dried Blood 16 1bs.
Acid B ack 32 1bvs. 10
Dried Blood 16 Ibs.
Muriate of I)O'z}ﬂ} 16 lll._q_
e 141
Tohacco Stems 200 1hs.
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DIAGRAM 2—Showing Additional Fertilizers Applied in Spring.

: 1 T T Ty
| No Fertilizer. |
| i l
2
No Fertilizer.
Doublg' Superphos. 7 lbsi.
| denEn ]
| : No Fertilizer. i
Nitrztje Soda 16 Ibs. : ,
4
No Fertilizer.
_Muriate of Potash 81bs. | =
5 & e R PPy e e s
No Fertilizer.
. Nitrate Soda 8 Ibs. i
R RO gl o
No Fertilizer.
7 I o i
Double Superphos. 7 Ibs. No Fertilizer. 5
L;I\erigre of ”quf_}gh 8 lbs.

' Double Snperphos. 7 1bs.
Nitrate Soda 8 Ibs.

No Fertilizer.

i 9
' Nitrate Soda 8 lbs.

Mm*inte of’__Pnfash 8 lbs.

No Fertilizer.

| Double Superphos 7 lbs. 10
| Nitrate Soda 8 Ibs.
Muriate of Potash 8 1bs.

No Fertilizer.
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" These experiments were planned for the purpose of ascertain-
ing—1. Whether fertilizers would be beneficial to wheat on this
particular field, and if so, to learn what essential ingredient or
ingredients of the fertilizer were needed for the wheat crop. If
potash only was needed, plot 4 would show it. If phosphoric
acid was the ingredient wanted, then plot 2 would show it. If
pitrogen, plot 5 would demonstrate it. If the soil needed a
' combination of any two of these ingredients, then plots 7, 8 or
9 would show which combination was needed, or if all the
ingredients were essential, No. 10 would prove it. Plots 1 and
6 were left blank for comparison. These plots have not received
any kind of fertilizer since the wheat experiments began four
years ago. 2. To study the effect of spring applicatioa of fer-
tilizers. No. 3 was left without fertilizer in the fall, in order
to try the value of nitrate of soda alone as a fertilizer for wheat
in the latter stages of growth and development. This plot re-
ceived 16 pounds sulphate of potash in the fall of 1888, since
which time no fertilizer was applied until this spring, when one-
half of the plot received a dressing of nitrate of soda. The
tables which follow give the amount of fertilizer used, amount
applied per acre, and the yield of wheat and straw calculated

per acre :
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TABLE 6.—Effect of Fertilizers on Wheat—Fall Application.

)
= = o »<
K ° == oo @
f 9’; 3 = ) (=9
a: 22 = =
() oo (0]
_c 5 FERTILIZERS APPLIED. & B f =1
1 2 8 E
a Z ;“ S 4=
e s R _—__'—_-_ 1 -
d 1 INoOER ertiliZor a ok i iminte et Sy anamen Ol et 20.2 1,507
d Dt eid Black o 1 oV iBen n B0 i e o 800 17.8 | 1,496
I BN G Pertilizer bl hara s e it Sl sl lo 0 isl=0 - (070
['-
4 Muriate of Potash . e e AT R 160 20.2 | 1,474
1)
1t ;
it 5 Dried Blord . . . Gl SRS e L A e 160 25.3 1,474
e G N osFertilizeri a0 i S S e 24,2 | 1,188
e Acid Black. | 820
3 7 { \ } 25.8 | 1,424
o Muriate of Potash . 160
e |
Acid Black. 15820
it 8 ; 26.8 | 1,573
d PriedtBlood sismaate e i oo e s i 160 ) |
| ( Muriate of Potash . SlSEele0
9 { | | 29.0 | 1,718

Driad =BIo0d e IeeRE s e sl . L L e
MeAcid Black et i e e | oniR) |
| 2,090

-

l I
10 |4 Muriate of Potash . 160 | 24.

{ Dried Blood . .
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TABLE 7.—Effect of Fertilizers on Wheat, Spring Application.

{
\ = = ~
5 e 5 { 5
g | | B2 = e,
} o o -
= [ @B = ! %
2] FerriLizer UsED. [t g = , £
gk | | il e (e 3
croel 0 = ‘
T | Bl e 0
| - W o | -
» > TR
{ . | = =
sR G 7
\ 2 . i
- i DG 5 X i s
1 | No Fertilizer. . . | 34.1 895
2 | Double Superphosphate . . . . . . . : 70 i 34.5 | 830
8 | Nitrate.of Soda. . . . . . . . . .. 160 43 .1 968
4 Muniate ot Potashi i etis it i it 80 34 1 990
b iseiNifrate lofsSoda: S g Feasimao e ity 80 31.5 1,232
6 N0 T erbil 17T i e e B A T o el Ol e S te ] ¥8:9 1,100
Double Superphosphate . . . . . . . . 70 |
7 { e } 9.9 1,210
fE{EMunriatefote Botash i s Selisn o o s 80 ) |
1
=’(Double Superphosphate . . . . . . . . 70 |
s ‘ 3.54 15,122
- [Nitrnte ofSod R e e g e, 80 ) |
| |
: { IMititiate ofePofash SR e st i 80 }
Do 377 1,342
; [Nitrute ofz Soda+ w2 s oy 80
j ‘ Double Superphosphate . . . . . . . . 70 } }
\
10 NGt rater ofiSod . iy L et 80 | 87.7 1,463
i ’ | |
[EMimateiofePotashy. i Fn et e 80 | }

But little difference in the growth of the wheal in any of
these plots could be noticed in the fail. Those plots which re-
ceived potash appeared a little better than the others. No
marked difference could be distinguished in the spring up to
April 15th. Soon after the spring application of fertilizers, a
marked difference could be distinguished. Those plots having
received fertilizers were much ranker and greener : especially
eould this be said of those plots receiving the nitrate of soda.
If we take out of consideration, however, Plot No. 3, we find
the results as to the yield about the same as heretofore, namely,
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that fertilizers, either used in combination or singly, have little
effect. This seems somewhat peculiar, as the same Jands for
corn, hemp, potatoes, tobacco and other crops show the effects
of potash fertilizers very materially. The large yield on Plot 3,
where nirrate of soda was put on in the spring, can not be ac-
counted for ; it hardly could be the nitrate of soda that increased
the yield so materially ; otherwise, the same effect should have
been shown on Plot 5.

2. EXPERIMENTS WITH OATS.

Test of Varieties.—The tield used for making these tests was
sloping a little to the north, and was used for potatoes in 1890,
and potash was applied at that fime at tbe rate of 160 pounds
per acre. The season was not very favorable for oats.

The following table will show the yield of grain per acre in
bushels, also the amount of straw in pounds, and the weight of
a measured bushel of each variety:

TABLE 8 —Yield of Varletles

[
Yield Per Acre. ! =
s
&= Nl 8
=] = (O3
NAME 0F VARIETY. % = 1 e
o Ty b
Q w | o
E Sl
= e e
: ¢

\
OWeal Bl e il LU SC R 1 e sl 4 |2, 0601](781
Badger Queen e e R RS G T s 8 d _,)OO | 83
Bm]cy ORTas bt s S e N T e S s b R 8 5 ] ,920 | 83
GO O R 8 e e e s R S R e (£ 8 8 4 1 ‘.3,0(30 | 83
FinnivaDRicotas i aitE e e o e S |0 81 19, 115 800IESS8
Wehites@an adians iassib st b RRs e R S s RS Sl e e s 280 1,660 ‘ 29
AV o1 GATIMB AN O L st i B L b i e oo s [ 80 1,440 | 31
Blacl AT tHT A gaes s i s e e e e e 2004 1,960 | 3
EVVehiterViictonins = SERE il 1 o L s . 20,0 1,800 ; 35
‘White Russian . . R e AV X Lt R KR S e o 1,600 | 35
Monarch . . . W Ll T e o e | 26.9 2,040 | 31
Early L.ul\uwmm 0 e R R s stes v |E 2058 1,720 | 85
Olyiastila e LhEnE o Gl e s e prosy D 688 1,660 | 29
e R o S e e s T R S e e R LK) 1,420 ‘ 29
Welcome . LR R R ARG L G Sar T (29D 3 2,120.| 33
Bohemian. . . . S el el S M e DBy 1,700 { 38
Pringle’s American Tnumph | 25. 1,620 | 33
Huuﬂ«rett~ WihiteiSeizuratsis s sl Selosa dit e s 93,08 1,860 | 34
‘Golden Giant Side . s a2 219 1 01, 240 4 2B
Black: Prolific 2. (ill06 iy il s el SRt sses L e91:0 1,200 | 385

Wihite: Wionder: it bt sand St S it i e g Ul 101221 .8 1,660 | 3




120 REPORT OF AGRICULTURAL EXPERIMENT STATION.

The following table shows the comparative yield of the varie-
ties that have been tested at the Station for four yvears, from
which it will be seen that the Early Dakota, Welch, White
A Victoria, White Canadian and Barley Oats have made the best

average :
TABLE 9.—Comparative Yield.
‘ Y1ELD IN BusHELS P
i Prr Acrk. @
) NAME oF VARIETY. AT e e
@
1889 | 1890 | 1891 | 1892 :
BWia [ghe st oo o Do e s SRy e e R R ot | A B 14. 82.3 | 84.4 31.9
BadgertQneentie ittt Bl ine b ey R ER R T % R i S Ay R £ R D
IBanlay: Oats ot e s, SRR 2T, 19.6 | 35. 33.14 28.7
TR0 5 ) - (o) e e e e A e A A i SRl | ey % et s W] B o) :
Harly Dakota . ot Ay A G R T 44, 22.5 | 85, 31.9 | 33.4
; IWhite: Ganadians s lantn gt G i dse i e 88s 157 33 8 | 30, 2957
‘A mericansBannerss s s ta s e L B A R T P L5300
BlackLartaniant s st sy RHAGE S b 37. 1E78 80.6 | 29 4 28.5
W 18 IO OB e s Br e ot s fhm e s ) R ' 46.5 | 14, 82.8 [[29.) | 80.4
‘White Russian . . . . . . R e A s o) B P75 158258 L 1E26 29 S2B 1T
LY 0% Y IEA TS VA A STl B e s it s s S Ee a8 12565 182 8 519659 (O RHT
Early Enckawana, < 5. i smiemneds 3o (AR AR S ln285 9
; Olydesdalatairemnaiaiaiasin S AN L L SO T 19.6 | 85 26.8 | 27.1
. B o] T e B e e S SRt AL S ROl 19 6 | 83. | 26.8 | 26.9
: Wielcome S @it Ui T et g B LTl g L 26.8 | 25. ’ 28 1
Bohamigns il ciiiis, 2 TR o Odr il T 8IS BOTHE 251 22.5
iIBringleist Aimenican: TriumphSestie (8 Sacsa L 29 22.6 | 80. | 25. 26.6
Haggett’s White Seizure. . . . . . . . . . .. | 40, 14. | 86. |23.8| 28.4
GoldenkGhantiSide s iy sintmina s Sl B R s o B e D S Ll e S
BlacksBroliflc i s i e s S S R e R A0
sWihiteRWionders sres vive G e o Bl S )

BULLETIN No. 43.

COMMERCIAL FERTILIZERS

Since the publication of Bulletin No. 41, the following anal-
yses have been made for manufacturers in compliance with
the fertilizer law, and these fertilizers are now legally on sale
in the State, in addition to those given in the Bulletin referred
to above, except Nos. 2063 to 2067, which are entered by the
Loudenback Fertilizer Company, for the season commencing
January 1st, 1893. For explanations see Bulletin No. 41.

M. A. ScoviLL, Director.
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