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| LETTER OF TRANSMITTAL.
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To His Excellency, GEN. S. B. BUCKNER, Governor of Kentucky: R
, Dear Sir: Under the authority of the Board of Control, and in
: accordance with an act of Congress, approved March 2, 1887, and
“ entitled ‘“An act to establish Agricultural Experiment Stations in tb'
i connection with the Agricultural. Colleges established in the severl tu:
: States, under the provisions of an act, approved July 2, 1862, and E
e of the acts supplementary thereto,” and of an act of the Legisla- MC
. i ture of the State of Kentucky, approved February 2o, 1888, and 1
! i s 7 S . or¢
_ entitled ““An act to accept the provisions of an act passed by the BL
G ] Congress of the United States, approved March 2, 1887, for the CO
; establishment and maintenance of Agricultural Experiment Stations 5
g it% in connection with the Agricultural Colleges established by the O?
A | JaTE 0
[ several States and Territories under the act of Congress, approved b
i | July 2, 1862,” I hereby submit the First Annual Report of the hn
! : - : C
§ Kentucky Agricultural Experiment Station. ;
b
‘ | Very respectfully, E.
| |
‘ | M. A. ScoveLr, Directos |
‘ 1 i cor
| ! FEBRUARY 1, 1880.
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REPORT OF THE DIRECTOR.

The Kentucky Agricultural Experiment Station is, by act of
Congress, a department of the Agricultural and Mechanical College
of Kentucky. It was in existence nearly two years before Congress
passed the Hatch act.

HISTORICAL.

As this is the first report that has been officially made, it is
thought best to briefly sketch the history of the Station from the

time of its organization. é,(
The Station owés its existénce 625‘;{ 7es; thg ,%%the Executive
Committee of the-'Board of Trustes’ of the Agricultural and

Mechanical College, 5f Kentucky in Sewp én:l'j'er,' '1885. No special
organization was in‘ldertal{en:a‘t'tliis"tim’e,' ‘it was the desire of the
Board to build up the 'St?t’dh%b’illy‘fas’ fa}ﬁdly as the means of the
College would allow. At’a meeting of the Executive Committee,
on September 23, 1885, Prof. M. A. Scovell was elected Director
of the Station. He assumed his duties the following November.
One room in the basement of the College was fitted up for an office,
chemical laboratory and general work-room,

In the winter of 1886 the Legislature designated the Station as
the Kentucky Agricultural Experiment Station, and passed an act
controlling the sale of commercial fertilizers in the State, and em-
powered the Director of the Station to make all official analyses
under the law, and authorized him to make all necessary rules and
regulations for its proper enforcement.

In the spring of 1886 such tillable land as the College had was
assigned to the Station for field experiments. The field assigned
contained about twelve acres, most of which was found to be unfit
for this purpose, on account of the very marked unevenness of
fertility of the soil, caused by having the surface soil taken off here
and there over various portions of the field for making brick for
building the College,

In June of the same year Prof. A. M. Peter was elected Assistant
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6 REPORT OF THE

Chemist of the Station. Before this the Director was alone in the
work of the Station, except that, by a resolution of the Executiv
Committee, the Professors of Chemistry, Agriculture and Botan;
were to assist in the work of the Station insofar as such work did
not interfere with their proper College duties. After Congres
passed the Hatch act, in March, 1837, the authorities at once took
steps to put the Station on a firmer basis.

The Executive Committee of the College placed the management
of the Station in the hands of a Board of Control, consisting of th:
Executive Committee, the President of the College and the Direct
of the Station; the action of the Board of control to be subject t
the Executive Committee and the General Board of Trustees.

Action was taken, looking to the purchase of a farm for exper:
mental purposcs, for the erection of a 'Station building for offices
laboratories, etc., and for.incregs sihig tm- warking force of the Statio:
but by a decision of the Comptrol fler' of ‘the' 'I‘xerﬁ,my the funds dt
under the opcratl(}n of, the. Hatch' aet ‘did.rot become available until
the following year, and G rrmat increase «of thc working force coul
at once be made. In ]unf: artother Aﬁ‘ﬂ]\t ant: Chemist was employed,
Mez=iH B Curtis.. - In the 'fall a° farm® of forty-eight-and one halj
acres was purchased, and in May, 1888, the contract was let for the
Station building. In June, 1888, steps were taken for the emplo;
ment of an agriculturist and an assistant agriculturist, and for pi
curing the necessary books, apparatus, etc., which would be requir

as soon as the new quarters were ready.

EQUIPMENT.

As stated above, the erection of a Station building was commenced
last year, and it is now nearly completed, and almost ready
occupation. It is 70 feet in length by 54 feet in width, with a tow
projection in front and an octagonal projection 18x18 on the north
side. The building is two stories high, and has a basement 11 fec!
from floor to ceiling. The main entrance is on the first floor, on the
west side of the building, through an archway 15 feet wide. From
the main entrance a hallway 8 feet wide extends to the opposite end
of the building. On the left of this hall, as you enter, will be first
the Director’s room and library, 16x25, lighted by one window on

the north and two tower windows on the west. Adjoining this
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AGRICULTURAL EXPERIMENT STATION. 7

room will be the general office. It will occupy the octagonal pro-

jection, and is entered from the main hall. It is also connected

with the Director’s office by a doorway. Rooms for entomological
and botanical work will be also on the left of the hall, on the first
floor of the building.

feet 10 inches in dimensions, and lighted by windows on the north

The larger of these, 25 feet 10 inches by 17

side, will be fitted up for laboratory work, and for reference collec-
tions in economic entomology and botany. The second of the two
rooms will be 17 feet 10 inches in length by 10 feet 8 inches in width,
lighted by windows on the north and east. It opens from the larger
room, and is to be devoted to a reference library in economic ento-
mology and botany, and as an office for the entomologist and
botanist. Over the office, in the octagonal projection, will be a
photographic room for the use of the Station. The main portion
of the second story, however, will be occupled by the chemical
department of the College. ,

The chemical department of the Station will occupy three rooms
on the right of the hall, on the main floor, besides one in the base-
ment. The smaller laboratory, on the right of the main entrance,
is 16x18 feet, and will be fitted up similarly to the main laboratory of
It is 24x23 feet, and will be
fitted up with work tables and ample hoods, giving 35 linear feet of
The tables
and hoods will be provided with drawers and closets for the reception
of apparatus and supplies, and fitted up with gas and water. One

large table will occupy the middle of the room, having a large sink

the Station, which is the second room.

working space on the tables, and 21 feet in the hoods.

and draining table at one end, and a small sink in the middle. This

- table will also be provided with a large Richards’ pump, with con-

nections for six filters and blast. The smaller laboratory will contain
17 linear feet of table and 10 of hood space. The hoods in both
laboratories will communicate with a large ventilating stack two feet
inside diameter. The next room, 8 1-2x24 feet, will be used as a
balance and storage room. It will be furnished with a table 7X2 1-2
a smaller table for torsion balance ;
a desk for laboratory records, and two large cases for apparatus and
chemicals. The last room on the right of the hall will be the agri-

culturist’s room, 17x24 feet in dimensions.



LR

! “ — ——
{
!
i ]
| A
RS 8 REPORT OF THE
: The following cuts show the floor places of the building in detail
|
|
( AKENTUCKY AGRICUCTURAL ExPLAiam&nT STaTIiON BuitDiNG
|
j' FrR8T FLOOR
|
‘ LAgoAATOAY
LN/ S Acaicuaruas
E v:r:"::rivnnr
; 7 X A PS
Jroaa Aoom
oS & 127
i 288L X295
|
|
i
i il
£ 4
[ )] 1
{4 1
; ‘
,w i Prrvare o—ncr:_
i s
‘: ré x 2 ¢
L
|
{ i
| Scace
“ ! 20 FEET 70 AN INCH
[ e
| |
| {
‘ |
{ !
|
{
: |

ikt



7 in detail :

o/~N8
RENTUCKY AGAICULTUAAL ExPemimrenNT JSravion 8BurcOinG
Jecono Froonr
Jroas Moo
rvag
Cwemicae
Lecruvar Roowm
27 =36 Quacirarive
LagoaaTonyr
-
T QuanTiTATIVE
l:: P wed L ohar0er
\
[ r9 x g
3% 2
T
3
9
v X
UEN
b
Bavermenr
Sroac Roam
IEx35
AgmrcueTurac
Mudgune
Lyxupr
Jrariom woms
ARooar
Bacrenras A v A
e T caa 0o
ey
I\~ INCH (Y
A
JcaAac s

Jo Frer 70 am smca




\® et I .

V" e U)o ey Pt PETD,_4 -
TR TS o T o IR o ftry e o) 3+ (IR 1

P
e
t
W
t]
b
1
O
1
al
W
SI
t

o
ch

4 %Y

s

Experimental Station Building.

» % i

D




AGRICULTURAL EXPERIMENT STATION. 11

The farm of the Experiment Station is situated about three-
quarters of a mile from the College, and contains forty-eight-and-
one half acres. The front part of the farm is in pasture and orchard.
The back portion is divided off into two hundred one-tenth-acre
plats, each plat being twenty-four feet wide and one hundred and
eighty and one-half feet long, each acre being separated by roads ten
to fourteen feet wide, and each tenth separated by paths three feet
wide. Permanent posts, 4x4 inches, are set at the acre corners,
three feet in the ground and one foot above. These stakes were set
by means of chain and transit, In the top and centre of each stake
is driven a large spike, and the tenth-acre stakes are placed by means
of a coil of wire stretched from one permanent stake to another,
The wire has brass tags soldered on at intervals of twenty-four feet
and three feet, showing where the stakes are to be placed. This
wire is coiled on a reel when not in use, and when any of these
small stakes are misplaced they can readily be replaced by means of
the wire.

There are two barns on the farm, one large horse barn containing
twenty-two large box-stalls, 12x12, besides a large loft. This barn
is being arranged for storing away filed experiments, and for making
proper stalls for feeding purposes. The barn is ample for all such
purposes, and quite convenient. The smaller barn contains three
horse stalls and seven cow stalls, besides a loft and two carriage
sheds. There is also a large brick dwelling house on the farm, now
occupied by the Director. There is an old apple orchard of five

acres, and ten acres in pasture.

ORGANIZATION.

As before stated, the Station is governed by a Board of Control,
consisting of an Executive Committee, the President of the College,
and the Director of the Station. The officers of the Station include
the Director and Chemist, two assistant chemists, an agriculturist,
farm superintendent, practical horticulturist, and secretary and sten-
ographer.

LINES GF WORK.

The work has been almost entirely confined to chemical analyses

and investigations and field experiments. Much of the time of the
chemists has heretofore been occupied by fertilizer analyses, and
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i | analyses of the products of the various field experiments. Many >
analyses of hays, grasses, corn fodders, etc., have been made and 1
published in Bulletins Nos. 2 and 3.
The field experiments, which have been planned and undertaken, :
will aid to a great extent in the study of soil fertility of the State. 1
At the Station fertilizer experiments with corn, potatoes, hemp, !
tobacco, wheat and oats have been undertaken, with results which
show clearly that potash is needed on our soil. The tests of varie.
ties of various crops, methods of seeding and cultivation have
received attention. :
Much of the time of the Director has been occupied in answering i
inquiries from the farmers of the State. This bureau of informatio: -
has been made a permanent feature of Station work. g
i
PUBLICATIONS. S
Since the organization of the Station sixteen bulletins have bee: t
IS published, giving the results of the various experiments, under the E
j ; following titles: I
} 1. Do Fertilizers Affect the Quality of Tobacco? V:
J 2. Corn Fodder as a Food for Stock.
3. Milk. e
‘f 4. Distillery Slops. ;
’ 1 5. Analyses of Feeding-stuffs.
| 6. Clover.
| 7. Commercial Fertilizers.
' 8. Wheat Experiments,
9. Experiments with Potatoes. =
10. Commercial Fertilizers. t
11. Wheat Experiments. O
| 12. Commercial Fertilizers. Y
‘ | 13. Commercial Fertilizers. b
j 14. Commercial Fertilizers, n
:: | 15. Wheat Experiments. g
” ‘! 16. Experiments with Potatoes. 3
| The editions of nearly all these bulletins are entirely exhausted, f]
| | and as there is a constant demand for them, they are reproduced in £

this report almost entire, except where the explanations and intro-

K nir et
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AGRICULTURAL EXPERIMENT STATION. 13

«ductions of one will answer for others, as in the case of fertilizer
bulletins, in which case the preliminary remarks are left out,

Many analyses, and some chemical investigations, made in the
Station laboratory, have not appeared in any of the bulletins, and,
by request, Prof. A. M. Peter, Assistant Chemist, has compiled
them for this report. They are given below.

GRASSES, HAYS AND FEED-STUFFS.

Besides the analyses of grasses, hays, feed-stuffs and potatoes,
given in Bulletins Nos. 2, 3, 5 and 9, thirty-one analyses of grasses
and hays, and five of miscellaneous feed-stuffs have been made.
These are given in the following pages. The analyses of grasses
grown at the Station have mostly been made to show the differences
in composition at different stages of growth, and in such cases, where
several samples of the same grasses have been taken at different
times, every precaution has been observed in collecting and pre-
paring the sample, so that the results may be strictly comparable.
In making the analyses, the method of the association and official
agricultural chemists has been followed. It is to be noted, however,
that Squibbs’ ether, as was then recommended, has been used in
extracting the fats, and hence the ether extract is larger in amount
than would be obtained by the use of absolute ether, The analyses
have been calculated upon the water-free substance throughout.

KENTUCKY BLUE-GRASS—(Poa Pratense).

In the spring of 1887 some experiments were made with fertilizers
upon a series of tenth acre plots, laid out on the blue-grass sward of
the College campus. Various fertilizers were applied, but it was
only on the plots receiving fertilizers containing nitrogen that any
very marked effect was observed. On these the grass very soon
became of a darker-green color, and grew more rapidly than where
no nitrogen had been applied in the fertilizer. The most luxuriant
growth was obtained on the plot receiving 30 pounds of sulphate of
ammonia, or at the rate of 300 pounds per acre; the grass on this
plot, at the time of flowering, being six to eight inches higher than
that on the unfertilized plots. Samples of grass for analysis were
from this plot, and also from an adjoining plot which received no
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14 REPORT OF THE

fertilizer, and the results are given in the following table. One
analysis (No. 375) of blue-grass hay, made in 1886, on another par

of the campus, is also given.

225. Kentucky blue-grass, from the college grounds; fertilized

with 300 pounds sulphate of ammonia per acre; cut May 13th when

headed out, but not in flower.

226. Kentucky blue-grass, from a plot adjoining that from which

sample No. 225 was taken; this plot received no fertilizer; sample

taken at the same time as No. 225.

228. Same plot as 225; cut May 27th when just done flowering;

2 feet high.

229. Same plot as 226; cut May 27; about 16 inches high, and

just done flowering.

237. Same plot as 225 ; cut June gth; seed nearly ripe, but stems

still green.

236. Same plot as 226; cut June gth; seed nearly ripe, but stems

still green.

375. Blue-grass hay, State College grounds; cut May 29, 138¢,

when in bloom.

Table Showing Effect of Fertilizers on the Composition of Kentucky

Blue-grass.

ANALYSIS UF IDRY SUBSTANCE, PE

J

% > ~ o
= =4 = e ~N] "
= = 2 2 CENT.
= o =
c = Q
= = g’ H I
Z i = G e Q a
= > > Al e 5= s =
= — — (@) = = B o (=] =
= = = = = | t] 6o = a
=2 FERTILIZER. | = =5 5 G| ' 0] () o
o s o b = . o et K
o o w2 ~ 1 = T »
= o 0 4 " b4 ;S L
- (o = (] 5. —t = <
. =s o - - <] @
1) = ] (] & = 2 3
o = = =0 o @
_1 ) = o (2] .
a ; : 52
= 8 ; 5

(3]
[o}
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225 | Sul. Ammonia.

un

DO [INION @b b5 R ik | it R 29.46 | 12.85

228 | Sul. Ammonia.| 300 [May 27,’87| 29.91 | 12.32 | 4.04 | 51.83 | 25.01 | 6

229 | None. . . . .|+ .. 6! 33.95 | 9.18 | 3.06 | 55.51 [ 25.49 | 6.7
237 | Sul. Ammonia.| 300 [June 9, '87| 36.75 | 9.80 | 3.16 | 56.05 | 25.16 | 5
9.02 | 2.92 | 56.8;5 i 25.13 | 6.0

2360 ENon e s i tEs L St ottt L 45.42\{
|

375 | Nome. . . . .|. ..|May29,’86| go.61 |
|

Feinets

May 13,’87| 26.11 | 17.70 | 4.03 | 48.37 | 22.83 [ 7.0
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23.38 | 7.97
25.0I | 6.80
25.49 | 6.76
25.16 | 5.5
25.13 | 6.08
21 63 | 8.54
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ENGLISH BLUE-GRASS.

Three samples of this grass were taken at different times from a plot
in the Station garden. Three other samples were brought by Dr. R.
J. Spurr from his farm near Greendale, Fayette county, Kentucky ;
but as the original weights of these last were not preserved, the
amounts of dry substance in the fresh grass can not be given; and,
therefore, they are called ‘“ hays” in the following table.

In this connection is given also an analysis of English blue-grass

seed, No. 126,

223. English blue-grass, from College grounds, cut when 5 foot
high, May 12, 1887.

232. Same, from same plot as No. 223; cut June 3, 1887, when
just coming into flower, $ foot high,

239. Same; cut June 13, 1887; £ foot high; seed in milky stage,
some nearly as hard as dough.

376. English blue-grass hay ; Dr. Spurr; cut when heading.

378. English blue-grass hay; Dr. Spurr; cut when in bloom.

382. Same ; seed fully formed.

126. English blue grass seed from I. Reese, Fern Leaf, Mason
county, Kentucky.

w ~ | ANALYSIS OF DRY SUBSTANCE, PER
2 s | CENT.
g G
= PR :
Z e 6 = -2 | ® Q
g ] = = T i =
g SUBSTANCE ANALYZED, E 0y 2 c | 6 o
g w0 = = o SR T =
: = 2 = S =
i e SR i |
\
223 | English blue-grass, State Col- ‘
lege grounds, May 12, 1887 . | 23.43 | 15.50 | 5.50 | 46.71 | 20.81 | 11.48
232 | English blue grass, State Col- i | |
lege grounds. June 3, 1887. 25.64 ‘ 9.76 | 3.02 | 49.82 ! 28.72 8.68
239 | English blue-grass, State Col- ‘ ‘ ‘ |
lege grounds, June 13, 1887 . | 30.38 | 8.39 | 2.37 | 52.79 | 28.89 | 7.56
376 | English blue-grass hay, Dr. J 5
Spurr, cut when heading . .| 89.22 | 8.41 | 2.08 | 53.05 | 28.62 7.84
378 | English blue-grass hay, Dr. 1 ‘ f
Spurr, cut when in bloom, . | 89.38 | 7.06 | 1.60 | 50.38 | 33.95 7.0I
382 | English blue-grass hay, Dr | ‘ :
Spurr, cut when seed was | }
fully formeds Saensolh et 92.05 | 8.28 | 1.97 | 50.51 | 28.33 | 10.01
126 | English blue-grass seed , . . . 9I.13 | 13.99 | 1.62 | 56.50 | 21.67 6.22
| | | |




weerel

16 REPORT OF THE

TIMOTHY.

Two samples were taken from the Station grounds at different
times. Besides these, four analyses of timothy hay from different Co
parts of the State were made. Mr. A. P. Farnsley, of Louisville, 42
sent in two samples (Nos. 397 and 398) of the same hay, the one = o
housed in barn and the other stacked, with a view to ascertain what ¢

* difference, if any, could be found in the composition of the hay pre- fro
| served in the two ways. co1
.5 233. Timothy from College grounds; cut June 3, 1878, when just, paj
headed out completely, but not in bloom ; 224 to 314 feet high. pe

e 238. Same ; cut June 13th, when in full bloom; 3 to 4 feet high. :
377. Timothy hay; Dr. Spurr; crop, 1886; ripe and in good full

| condition.
397. Timothy hay; A. P. Farnsley, Louisville, Kentucky ; grown| Cut
; on rich land; made two tons per acre; cut when in full bloom; e
: | ; 3
g cured and stored in barn. et
! 308. Same as 397, but taken from stack January 1, 1887. 7
4 £
| ! 371. Timothy hay ; W. A. Reese, Eminence, Kentucky; cutl 188
‘ i when most of the bloom had fallen. 3
J' — whe
| w = ANALYSIS oF DRY SUBSTANCE, PEE bar
’ ’] f,.f, a CENT. 3
L i _E; o i T
georod =z 2o i e o o
i i £ =) £ = B 5 - =
é = SUBSTANCE ANALYZED. < o i S | o 0 =
y @ dp) e P eS| 2,
| j @ = :".‘ [:1 = = » g.
i ; 7 e o o 2‘7 | = .-
1 E S i|ige G 2
| - a0
e \. .
| | | 3
% 233 | Timothy; College grounds, June ! ‘ l 1 ‘
| | 3,1887 . 20.59 ‘ 10.33 | 2.32 | 50.07 | 30.49 o
| 238 | Timothy; College grounds Iune \ ' .
‘ . I3Ta By 30.67 | 8.80 ‘ 2.16 ‘ 50.30 . 31.12 b —
377 | Timochy hay; R. ] bpurr, crop ' ]
| | 1886 ; ripe; good . . 90.23 ‘ 5.26 | 1.64 | 56.55 | 31.26 | 5.1 =S8
{ | 397 ] Timothy hay; A. P. F'\rnslcy, ‘ }
| | from barn. . 88.87 | 4.56 | 1.80 \ 5r.27 | 27.10 | 4. 1SS
.! ( 398 ' Timothy hay; A. P F'lrnsley, | . | 6
{rianal from stack . . 86.48 | 4.34 | 1.41 ] 48.30 | 27.61 | 4.5 39
; | 371 | Timothy hay; W. A. Reese "Em- ‘ ] | ;
| ! l inence, Ky.; crop of 1887 . .| 90.44 | 5.25 | 3.04 l 54.95 1 32.33 | 4 372
| ' ' 1 —
227
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RED CLOVER.

Two samples of red clover were taken at different times from the
College grounds to show the difference in composition at different
stages of its growth. One sample, No. 231, was taken when the
clover was just coming into full bloom; the other when the field was
mown for hay two weeks later. The sample No. 227, was taken
from the second crop of hay harvested in 1886 to determine how this
compared in quality with the first crop, or with clover hay of ordi-
nary quality. This sample was taken from the shock before it was
perfectly cured, hence the large percentage of moisture.

231. Red clover; College grounds; cut May 28, 1887, when in
full bloom. Only a few withered heads are to be seen.

242. Red clover; College grounds; cut June 13, 1887, at time of
cutting for hay. In full bloom, and many heads brown and with-
ered.

34. Red clover hay; State College grounds; cut May 22, 1886,
when in full bloom.

227. Red clover hay ; College grounds ; second crop ; cut July 30,
1880 ; sample taken from shock, and not perfectly cured.

396. ‘‘Saplin clover” hay; A. P, Farnsley, Louisville, Ky.; cut
when blossoms commenced showing themselves; cured and stored in
barn ; grown on rich land.

372. Clover hay; W. A. Reese, Eminence, Ky.; cut when a few
of ‘the heads had begun to turn brown.

e o
5 ?6‘ B ©w I o ‘ ANALYSIS OF THE DRY SUBSTANCE,
; i & = Pt PErR CENT.
Y ’ o 5 {
o = = = L I | i
! = : fisities (@IS e ] Z Q Q
§ ; Z (R 2 = =t z =
5 = & it i SR A z
§ ; ; 2 SUBSTANCE ANALYZED. ’ g = o =0 > 3
e S o Lo s 52 i >
‘ ' 3 | ST e e o @
. i [ 2 ] 2 : :
27 | 30.49 | - SEES 2 ‘
30 | 31.12 | 7.0 L i—————r —
2126 | ¢ 1N Red clover; State Col. grounds, ‘ [ | ‘
SERIRGEZD! | May 28, 1887 . - o o .1 24.95 1 15.31 | 3,91 | 51,50 | 21.57 | 7.82
S ‘ , 11 242 | Red clover ; State Col. grounds, | ‘ \ ‘ |
27 | 27. | June 3188y At i iR ) s I5.17 | 2.80 | 53.01I | 22.19 ‘ 6 83
o | 4.0 396 | ¢“Saplin clover” hay; A, P. ‘ : ‘ 3 -
307E 27 B Farnsley, Louisville Ky.. . .| 88.20 | 15.06 2.31 | 49.49 | 24.24 ‘ 8.9
22 | 4.¢ 372 [Clover hay; W. A. Reese, Emi- 1 ‘
95 | 322358 | 4-) nence, Ky.; crop 1887. . . .| 89.13 10.34 | 4.69 | 49.86 | 27.28 | 7.83
— 34 | Red clover hay; Col. grounds, w | }
cut May 22, 1886 . . . . . | 90.17 | 17.47 | 2.25 | 46.20 | 24 73 | 3
227| Red clover hay; Col. grounds, | | ‘ ; i g2
July 30;51886 % 8 e T ES ; 73-93 | 14.02 | 3.48 { 52.68 | 22,29 7 53

2
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T ALFALFA. 12
Three samples were collected at different times from a plot in the This
Station garden, to show its variation in composition at different pe- 12
riods of growth. ¥
224. Alfalfa; College grounds; May 17, 1887 ; cut when about -
two feet high ; flowers just beginning to appear. : P ES
2

230. Alfalfa; College grounds; cut May 22, 18387, when just fairly
in bloom. Some heads have three or four of the lowestblossoms with- -
ered; all have the upper ones unopened. Plants two and one-half to
three and one-half feet high.

240. Same; cut June 13, 1887; still flowering, but most of the .

heads are withered or have formed pods of considerable size.

= Ether
ANALYSIS OF THE DRIED SUBSTANCE, | 224. #5230 240. Nitro
' Crude
Crude protein. . agiae 16.86 | 14.8;
| Crude
Ether Extract. . : 4.48 |° 3.00 | 2.0
Nitrogen free extract . . LR G L I 40.53 47.27 | il2: Per ce
i | —_—
Erudeifiberi s G Al S R R R R e R ] 19.76 | 25.x5} 25.19 .
Grifd e ashat i st s il B ek e eSS e 11.85 | 7.72} 6.6
|  100.00 1 100.00 | 100.0 Be
Per cent. dry substance in the fresh sample . . . | 18.07 ‘ 26.35 | 31.96
\ - num]
| i , Tk A mant
‘ 234. Orchard Grass (dactylis glomerata), from the College grounds; |
; cut June 3, 1887, when in full bloom. S
| rials -

304. Red-top hay, from A. P. Farnsley, Louisville, Kentucky;
grown on rich land ; yielded 114 ton per acre; cut in full bloom; table
cured and stored in barn.

375. Alsike clover hay, from A. P. Farnsley, Louisville, Kentucky ;
grown on rich land ; cut when full ripe ; cured and stored in barn.

1 ANALYSIS OF THE DRY SUBSTANCE. ‘ 234 | 394 ‘ 395
Grudedproteiniaqis ik sl oniiies e St 8.86 ‘ 4.34 1 12,25
Ether extract,. . . 1 2.27 i 1.53 I
| Nitrogensfreefextractille it enrieui i e 5I.40 ‘ 53.74 43.49
Crudesfibery. Bos i sl il el et le b 20.94 ‘ 24.27 24 30
Grudesgsh: S rerie s raada S S e S s el 755 5.16 | 7.82
: S 100,00 ; 100,00 100.00
; Per cent. dry substance in the original sample . . 28,09 l 89.04 89.58

P

St T s —

i 4
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AGRICULTURAL EXPERIMENT STATION. 19

129. Hominy waste, sent by G. V. Green, Hopkinsville, Ky.
This is the germ, etc., of the corn.

129¢. Hominy waste, sent by T. L. Graham, Casky, Ky.

7260. A new feed, sent by T. I.. Graham, Casky, Ky. This ap-
pears to be the hull or bran of the corn grain.

288. Cotton seed meal, sent by T. L. Graham, Casky, Ky.

ANALYSIS OF THE DRY SUBSTANCE. 129. I 129a. 260. 288,
=

B d e protein St di Sev Nl T2 AT 13573 i 17580 46.95
B e e xtractear e it s e ; I1.37 | 53.60’ 8.35 N2/ 512>
Nitrogen free e‘xtmct R e S e A e S A L7, ! 62.01 f 60.92 1} 28.20
IR e ifiberibeeds sl qomi il i e s Dot i Ao T 7,4917 10,92 i 5.85
 GERIANTAE e o S R e 33-‘ 3.17 ’_ 1.92 : 6.53-3

| 100.00 | 100.00 | 100,00 | 100.00
Per cent. of dry substance in the original sample.| 93.69 8g.22 ‘ 89.11 I‘ 92.605

FERTILIZERS.

Besides the analyses of commercial fertilizers published in Bulletins
numbers 7, 10, 12, 13 and 14 (see pages ), nine other
manufacturers’ samples have been analyzed, as also twenty one sam-
ples of commercial fertilizers, and nine miscellaneous fertilizing mate-
tials for farmers and others. These analyses are given in the following

tables For explanations, see page
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RAW BONE MANURES—MANUFACTURERS SAMPLES.

PounNDs IN THE HUNDRED.

PHOSHHORIC ACID.

ua3onIN

* 9In)SION

NAME AND ADDRESS OF MANUFAC- | NAME OF BRAND.
TURER.

03 3juajeambyg ‘

‘ojeydsoyg auog

* pruowwy 0} juareanby

A. B, Mayer Mfg. Co., St. Louis, Mo.

Central Chemical and Mfg. Co., Cin-
|

|
Ammoniated ground bone| 5. 26 | 20.

C. & F. Singer, Nashville, Tenn.. . . Pure raw bone meal. . . 1 8.00 | 9.

cinnati

|
A. B. Mayer Mfg Co., St. Louis, Mo.| Anchor bd. pure boneml.| 7.15 ; 16.
|

Wm. Skene & Co, Louisville, Ky.. . . Pure raw bone dust . . . ‘ R i 12,
: |

1

+ ruoy 1ad an[ep pajewHSH |

SUPERPHOSPHATES, ETC—MANUFACTURERS' SAMPLES.

d0 THOdHY

HHL




SUPERPHOSPHATES, ETC.—MANUFACTURERS' SAMPLES.

192}
g PouNDs IN THE HUNDRED. o
X
£ 3
3 :
= o =
Z ) PHOSPHORIC AcCID. ? _E" o 2
g =} 3 o] <
- B s Dl s
@ ME y R o FAC- el o . =
2 | NAME AND ADDRESs OF MANUFAC NAME OF BRAND. o & = 5 5 g A
. TURER. . = 4 @ . o o
‘ o @ = - &
= = =) o =
(4] o o
s g 5
. 5 =t =]
=1 5
o
=,
g !
41 | Rasin Fertilizer Co., Baltimore, Md., | Soluble Sea Island Guano ., . . |. . . 3.83 1.91 4.72 | 1.80 | 2.20 | 1.43 $26 o4

91 | Dambmann Bros. & Co., Balt. Md... | Osborne's Clover Leaf. . . . .| 13.41 | 7.43 2.28 3 48 [ 0.05 | 0.06 | 2,00 27 o5
92 | Dambmann Bros. & Co., Balt., Md... | Pride of Kentucky . . . . . . 13527507513 2,18 2,508 lE 1i50RIN 82 S0 040 31 48
268 | A. B. Mayer Mfg. Co., St. Louis, Mo. | Missouri Queen Fertilizer . . .| 4 95 | 1.98 | 4.66 | 4.13 | 1.55 | 1.88 | 2.15 23 35
275 | Currie Fertilizer Co., Louisville, Ky. | Bone Phosphate . . . . . . 6.65 | 6.03 T.74520.37:171.65 | 2,00/ 152,87 24 65

389 | Zell Guano Co., Baltimore, Md. . . . | Zell’s Calvert Guano . . . . . 12.47 | 7.20 2.65 2.74 | 0.77 | 0.93 | 1.54 26 20

‘NOILVLS INHANIITIXHT TVIALTADINDV

416 | P. B.. Mathiason & Co., St. Louis, Mo. | Ammon, Bone Superphosphate . | 6.99 | 1.89 5.15 [ 12,00 | 3.09 | 3.75 | 0.94 35 74

(V)
—
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RAW BONE MANURES—SAMPLED BY FARMERS.

NAME OF BRAND.

POUNDS IN THE

HUNDRED.

© 9INJSION

PHOSPHORIC ACID.

‘auog suIj uj

* auog

| worpap u1

-s0YJ auog
03 juareambyy

* uaSonIN

* Rluowwy
03 juajeambyg

|

I3 @°n[eA pBlUu\}]S:-I

M. A. Scovell

Hancodk Taylor, Worthington Ky .
J. W. Harned, Boston Ky.

J. W. Harned, Boston, Ky.

C. M. Hanna, Cropper, Ky. . . . .
E. Thompson, Louisville, Ky.. . . .
Brown Bros., Somerset, Ky. . .

A. M. Slop, Woodburn, Ky

Brown Bros. & Co. Somerset, Ky.. .

Henry Stark, Glendale, Ky.

Pure bonemeal,A.B.Mayer
Fine raw bone,N.W. F.Co.
Champion bone dust . .
Bone meal . . . .
Homest'd desiccated bone
Ground bones

Hertilizer, & .

Pure raw bone meal . . .
Bone meal . .

Fertilizer

[TA
S O
(= 0 <]
O (o5}

SUPERPHOSPHATES, ETC, SAMPLED BY FARMERS.

d0 LHO0ddd
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405 | Henry Stark, Glendale, Ky. . . . . Fextilizer s ubaisar i e ] 9.19 l 14.06 ' 2,00 | 16,06 I 35.06 \ 4.68 | 5.68 I TR I 31.10
SUPERPHOSPHATES, ETC, SAMPLED BY FARMERS.
9 PouNDps IN THE HUNDRED, 2
i) -~
5' = PHOSPHORIC ACID. 2 :,gd s g
2 O [ R = B2 el B
i) @ 3 R & B
1 : £ g 2 Bl mes e <
o SENT OR COLLECTED BY NAME OF BRAND. o = 2 o g o . B,
o) ! o o — 5 = =
= = —« 2 o
3 ® = o S 3
=N @ >
s B
=
. [=]
75 | H. Clubb, Franklinton, Ky. . . . Homestead tobacco fertilizer 17.06 | 8.51 | 1.04 | 0 51 | 3.33 | 4.04 | 1.52 |$36 37
775 | SHEM I nordn,Farmers; eIy, it rnasi s Charter Oak fertilizer . . . . 11.74 | 1.43 | 3.99 | 1.73 | 4.69 | 5.69 | 3.90 | 35 77
222 | C, D. Runyon, Trenton, Ky. . . .. Homestead tobacco grower . | 15.56 | 7.75 | 1.46 | 1.15 | 2.90 | 3.52 | 2.20 | 3I 98
235 | C. D. Runyon, Trenton, Ky.. . . . . . . Homestead tobacco grower . 10.86 | 7.71 | 1.89 | 1.22 | 2.88 | 3 50 | 2.46 | 33 oI
243 |'C. D. Runyon, Trenton, Ky. . . = . . Homestead tobacco grower . 12,54 | 7.72 ; 2.09 | 0 85 | 2 86 | 3.47 | 2.79 | 33 39
337 | Michigan Carbon Works, Detroit, Mich. . [ Homestead tobacco grower . 0.17 | 367 | 4.46 | 8.47
338 | Cincinnati Desiccating Co., Cincinnati, O. . | Tobacco grower . . . . . 3502 1.60 | 3.69 | 4.48 | 7.05
3394 RiiW. Justice; Halfway, Jy. .o siiie i iei Rock City superphosphate 7.70 | 1.64 | 7.93 | 1.06 | 2.09 | 2.54 | 2.58 | 30 09
402 | Fird Pirtle, Beaver Dam, Ky.. . . . Ralston’s bone meal . . 7.23'| 0.35 [ 7.07 | 3.15 [ T 77 | 2.15 23 73
404 | Fird Pirtle, Beaver Dam, Ky.. . , . . | Ralston’s bone meal . . . . 6.35 | 0.24 | 5.00 |10.09 | 1.86 | 2.26 f B2
406 | L. T. Walker, Glendale, Ky... . . . . . .| Fertilizer . . . .| 9.76 | 4.23 | 3.48 | 3.33 | 4 05 | 4.92 | 1.38 | 34 04
407 | L. T. Walker, Glendale, Ky. . . . . . . . Homest’d corn &wh’tgrower.{ 9.12 | 8.51 | 2.39 | 1.47 | 1.85 | 2.25 | 1.83 | 31 47
411 | W, R. Haynes, Elizabethtown, Ky. Ralston’s bone meal . . . . i 19.39 | 0.19 | 4.42 | 7.57 | 2 40 | 2.91 23 92

‘NOILVLS ININIYHIXH TVIALTAOIIDV
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| 333. Acidulated black obtained from the Michigan Carbon Works, ;

Detroit, Mich., and used in the experiments on the Station farm.

ANALYSIS. 333
Available phosphoriciacidr i s i e s T L GRpenicent. Moj
Insolublesphosphoric acid s sl e e .32 per cent. Pho
flotalfphosphoric acid el ire it iips taite el S ot s TSR o8 pericent. . Nit:
N X oo e R s e it e o e N e N L N DR i 1.92 per cent. Equ
Bquivalent tofammoniafass S sl g e i g R 2,33 per cent. Pot:
Potashistie St vt e i i e S e e e i O T A S erscentt: w7
7 . - : San
334. Sulphate of potash used in experiments on the Station farm o
335. Muriate of potash used on Station farm. e
ANALYSIS. 334. 3 3350 22
= | R Moi
Botashipericentisiae i oot SRR it e | 53.16 | 49.9 Pots
ST N Sodi
| 336. Sulphate of ammonia used in experiments on the Station Sodi
i
: farm. :
,‘ nso
: N T 0 D T e e e e e T R RO O O er@cent
1 Blgnivalentitolam momia st sie SRt E i Sy s e e 2 T o bapenacent
| I
tucl
100. Tan-bark ashes, sent by A. P. Farnsley, Louisville, Ky. Feee
! SieiomioTo e T mre it R
100. v
Sl B R ) 1B R — Wat
| Bhosphoriciacid o iv sliiissn i e i e i e e | Sosic it hercent. Calci
w‘ Botashi i teiii i it ol d e e B atpenicant, [N
: Galcinmioxidess i fise g Sl et ae it s R 43 .10 per cent
d
pure

Qg e £
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76 per cent.

32 per cent.

o8 per cent.

92 per cent.
cent,

g8PEL

45 per cent.

ation farm

| 49.9

he Station

.56 per cent

.96 per cent

100,

0.54 per cent.

I.53 per cent

3.I10 per cent

AGRICULTURAL

EXPERIMENT STATION. 25

99. Tobacco stems sent by A. P. Farnsley, Louisville, Kentucky.
280. Tobacco stems sent by A. P. Farnsley, Louisville, Kentucky.

99 280
- S et — s
I LU R e e el il 1 o e ) 1 16 65
R Lioriciacides o i s e e e N e 0.66 | 0.91
. Nitrogen. . 3 47 } 2.24
B alent’ torammoniss il SR SRS R e AR e iz 2 72
R S S e S ' gETS | 5 68

281. Saltpetre brought By Dr. J. F. Edgar, Lexington, Kentucky ;
sample from a lot bought by him of Wilder & Co., Louisville, to be
used as a fertilizer,

281,

R R e S B e L e e | .54 per cent,

Potassium, nitrate , . . 4.24 per ecent,

DI ;i itrate s i b e e R G otk ‘ 30.23 percent.

Sodium, chloride . . .98 per cent,

Insoluble and undetermined . . .OI per cent.

| 100.00 per cent.
|
|

189. Land plaster, sent by Hon. Abner King, Cox’s Creek, Ken-
tucky.

189,

Water . 19.85 per cent.

Calcium, sulphate 72.27 per cent.

Caleium, carbonate, insoluble and undetermined . . . 7.88 per cent,

ICO.00 per cent.

The analysis shows that the material contains about g2 per cent. o
PUre gypsum, and is, therefore, of very good quality.
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MISCELLANEOUS ANALYSES.
276. Iron ore sent by Henry S. Barker, Louisville, Kentucky.
277. Iron ore sent by Henry S. Barker, Louisville, Kentucky.
276, ‘ 20775
Iron. . 56.6 ‘ 55.4
Phosphorus . . 0.08 | 0.84
‘ Silica and insoluble matters . . . 6.91 l 17.04
e J.
390. Iron ore from cut on the Spurr pike, near Greendale, Fayette ;
county, Kentucky ; brought by Dr. R. J. Spurr. |
SN Gl
{ |
4 \ 390. De
: As
Ferric oxide . . : 1 44 .00, containing 30.8 iron. o
{ Alumina . . % 2.34
‘ Phosphoric acid, . : L 2.55, containing 1.11 phosphoru —
| .
Sulphurd S ie S s R Gt i \ .06
| o : ‘
; Silica and insoluble s SRinig il et i 1 38.00 Ni
| Water and undetermined. . . . . . . . . . .| I3.05
! | 100.00
| 1
1 —
370. Sandstone sent by W. W. Shelby, Henderson, Kentucky. to
, SER S e T ; : — go
4 to
Ferric oxide and alumina 0.13 sh
| Lime, . . i A trace Th
| (&
i Meapnesiar e e o e S e R e e e BTt r i 0.04 o
. : m:
Sandiandsinsoliblermatter i e R e s it le i 99.57 sm
Moistiire'andiundetermined St atenile O, S o e tianton site s Wil . e il 0.2 its
J; 100,00 Th
| = nic
i
i |

R i

5
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AGRICULTURAL EXPERIMENT STATION. 27

387. Petroleum sent by V. H. Abbott, Winchester, Ky.

Specific gravity . . . 0,920.

Distillate from 242° to 262° F. 7.4 of specific gravity, 0.833.
Distillate from 262° to 302° F. 17.7 of specific gravity, .835.
Distillate from 302° to 322° F. 12.1 of specific gravity, .844.

Distillate above 322° . . 21.5 of specific gravity, .844.

Cokeleftiiniretort . .. . L 1g.0
(GasestandBlosSEEEEESEN SIS S0 o)
100,0

410. Pure New Orleans honey drip molasses, brought by Dr. R.
J. Spurr, Greendale, Ky.

Water 24.2
R cos e te amitt st it s it S e s eRn s L s S R SR e 3743
B trineste tCaR Rt i e e D S B e R s TR 32.6
R s e e 1.0
Undetermined and loss . I R e e e IR T e S 4.9

% 100.0

127. White Burley tobacco from A. L. Hamilton, Lexington, Ky.

Nicotine in the air-dried tobacco. . . . . . . . . 1.90 per cent.

CASE OF POISONING OF A COW FROM EATING TOBACCO.

In December, 1886, Mr. A. L. Hamilton, of Lexington, reported
to the Station that, during the night, one of his valuable cows had

gotten into a shed where tobacco was hanging, and was found dead

g
in the shed next morning. Mr. Hamilton sent the viscera of the cow
to the Station, where an inspection of the contents of the stomach
showed the presence of numerous small fragments of tobacco leaves.
The fragments were so small and so thoroughly mixed with the con-
tents of the stomach, which was well filled, that no attempt was
made to determine their amount. This, however, appeared to be
small. A chemical examination of portions of the stomach and of

its contents gave satisfactory evidence of the presence of nicotine.

The liver also was examined, but in this case the chemical tests for
nicotine were not clearly brought out.
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The above circumstances seem to indicate conclusively that the cow
died of nicotine poisoning resulting from eating tobacco. The case
may serve to call attention to the danger of allowing stock access to
places where tobacco is being cured, as a comparatively small quantity
of tobacco swallowed will produce poisonous effects.
A sample of the tobacco also was sent by Mr. Hamilton. This. -C‘

was found to contain 1.go per cent. of nicotine.

! F
f MINERAL WATERS. e
42. From W. T. Elliott, Lewisport, Ky.
283. From B. F. Jenkins, Habit, Ky., from his ‘‘ salts well.” z
1 H ' )2 9
284. From B. F. Jenkins, Habit, Ky., from his * chalybeate well.
S : & i
AT o “l//'/./,,, (& / T I/
ANALYSIS IN GRAMMES PER LITER. (S 2 283. 284. S
i L
el Gt CArDONALE i e s s o fan T e be e sl ovoimie iRl s v s B it eltte e 041! S
B lToNs CATDONAtE 4 s o sn o Al e R ] S S R i .040 0
9 flerronsisulphates Solisiicale s s RiE Clvst e e o b s e .569 .002 I .048
{ Manganous sulphate . . . . . o . L. 0 w0l LT RO60M B Trace. =
j Ealcrumisulphate o s iisces Sul ESe R i e it .998 1.474 .595 <
5 Magnesium sulphate , . . . . . . ... Lo e 255 2.928 .474 =
| Sodinmisulphate s st a3 4D | .651 . 140
Rotassinmésul phate il sl Sutcain s e S e e 024 .041 | .016 5
} H
| Sodiumechlorid e R e e e i ot ot Dl o] e s o .348 .022
|
TEST 4ok e gttt o SR I R S R e e Bl B L el L Trace. 5
]
ilica S . 500 122 o s
Organic matter and loss. . . . . . .
sz pik S
IO tRlNS0lidh: o b e e e e L R N O 3 A B E 60 1.486
| | | P
| S
/ ( S
B

Ny

i
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AGRICULTURAL EXPERIMENT STATION. 29
49. From F. J. Crum, Beard, Kentucky.
259. From C. M. Crum, Beard, Kentucky.
282. From C. M. Crum, Beard, Kentucky. 5
sem ==
ANALYSIS IN GRAMMES PER LITER. 49. 259. 282
Calcium carbonate . . .407 441 ‘ .426
Magnesium. carbonate . . . . | 023
Ferrous carbonate . . .002 | Trace. | 062
‘Calcium sulphate . .867 1.426 | 893
Magnesium sulphate . . 1.185 771 1.257
‘Sodium sulphate. 5 048 | 101 3
Potassium sulphate . ‘ 0IQ 020 042
fBpdium chloride, . . . . . . i 207 158 232
Lithium. . ‘ Trace Trace. Trace.
2 ‘ lol/d e 005
Organic matter and loss, . .075 |
Total solids . 2. 8175 | 20T 75 3.185

261. Mineral water from Gum Lick Spring, Grant county, Ky.
Sent by J. A. Sechrest, Morgan, Ky.

ANALYSIS IN GRAMMES PER LITER. 20T f—

Hydrogen sulphide gas . s .020
«Calcium carbonate . . . . : .087
Magnesium carbonate . . 078
‘Sodium carbonate, . .248
Sodium sulphate . .089
Potassium sulphate . 046
Sodium chloride 1.783
Sodium sulphide . .097
Silica . . e .005
Bromine, iodine, borates, lithium and strontium - Sy Traces.

Total solids . 2.432

This is a very good alkaline-saline sulphur water.



ety

|-

1

30 REPORT OF THE

258. Sent by L. L. Buckner, Hopkinsville, Ky, from his well.
285. Brought by J. O. DeCourcy, Greenville, Ky., from his well.
286. Brought by J. O. DeCourcy, Greenville, Ky., from his spring.

T ey — =
ANALVSIS IN GRAMMES PER LITER. 258. 285., 286.

GaloTumE carbonate it v aris v Sei g i SRR s . 98 2 ) i T I .069

Magnesium carbonate . . . o . o . oo e e e e e .0I5

Ferrous carbonate . . . « « ¢ o s o o e e e : 007 | . oI12
|

Calcium sulphate . | 1.102 oIl

Magnesium sulphate . .o v o el e e e e e .009 2.549 .031

Sodinmysulphate ol Sl tentalif il iR s p b b ‘ .431 017

Potassium sulphate ‘ 013 i 047 | 008
| ‘

Sodium chloride . . .026 | .189 ‘I‘ Trace.
1 ‘

Lithium | Trace. l Trace.

Gl car s et s s e R e SRS B e s e B R .010 .037 | 011

e A R S T ‘__159

I

MINERAL WATERS—QUALITATIVE ANALYSES,
v 276. Mineral water sent by R. S. Evans and Robert Walker,
Scottsville, Kentucky. This water contains—

Calcium carbonate . . . Considerable quantity.

Carbonates of magnesium and iron. . . . . . . Traces.

Calcium sulphate . . « « & « » « o « . . . . . Considerable quantity.
Chloride of sodium.. . . . . . . . . Considerable quantity
Sulphates of lithium and potassium . . .« .« .Small quantities.

Ol Tenvie g et D SRS e T S s e S al e an tLbys

Total solid matters, 1.788 grammes per liter, equal 104.5 grains per gallon.
The sulphate of calcium is the largest constituent, amounting tc
0.967 grammes per liter, equal to 56.5 grains per gallon. The quan-
tity of lithium present is notable.

373. Water sent by B. F. Vanmeter. The water contains —

Galtiunmicarbonate s v e s i ienn s SR e Lot
3 . @ A l
Sulphates and chlorides of calcium, magnesium, po- | 5 5
: s i All in small quantity
tassiumiand:; SO I Eias e ek ok |
Silicat NG EER e ]
T TSy e S S o e e e A e S Dl e AR T
Organic matters. o« o e s TR L B S, Notable.

Total solid matters, 0.459 gramme per liter, equal 26.8 grains per gallon.

The solid matter, chlorides and organic matter, are rather more than
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is usually found in our spring and well waters, which is a suspicious
circumstance.

L 391. Water sent by G. W. Stevens, Livermore, Kentucky, from

his well in McLean county. Qualitative tests were made, with fol-
lowing results:
Reaction, neutral,

Calcium carbonate . . . - . Considerable quantity.
Sulphates and chlorides o[ c11c1um, magnestum
and sodium. . . O B YA AR e R . Considerable quantity.
I Rt SR R e SR e e s .Notable quantity.
Totalsaline matters, 3.218 grammes per liter, equal 188 grains per gallon.
The principle constituent is magnesium sulphate, amounting to
2.037 grammes per liter, equal to 119 grains per gallon.
\/ 392. Mineral water sent by Mr. J. B. King, Bardstown, Ky. The
water is from Elkton, the property of Mr. Ed. Weathers.
The water when received was colorless, but there were a few black
flakes of ferrous sulphide at the bottom of the bottle. There was a

slight smell of petroleum and strong smell of hydrogen sulphide.
The water contains—

Hydrogen sulphide .

Sodium sulphide .

Caleium carbonate .

Calcium sulpbate . .

Magnesium and sodium chlorldes
Lithium and potassium chlorides . .

. Considerable quantity,
. Considerable quantity.
. Small quanity.

. Considerable quantity.
. Considerable quantity.
. Small quantity.

Total saline matters, 3.55 grammes per liter, equal 207.4 grains per gallon.

This is a good alkaline-saline sulphur water.

V393. Mineral water sent by Mr. R. E. Duncan, Hawesville, Ky.,

from the farm of W. C Lambert, about four miles south of Hawes-
ville.

Reaction, acid : Sulphates of iron, aluminium and of sodium . Considerable quantities.

Sulphateiofifealciirmiad iRt sisn e :
Soluble silica . i
Sulphates of pomssmm and of llthlum

- Small quantity.
. Small quantity.
. Marked traces.

Total saline matters, 3.4 grammes per liter, equal to 198.6 grains per gallon.
The ferrous sulphate in this water amounts to 0.19 gramme per
liter, equal to 11.1 grains per gallon.

ANALYSES OF DIFFERENT VARIETIES OF SORGHUMS.

The Department of Agriculture sent to this Station several varieties
of sorghum for trial. The Sterling Syrup Works also sent us several
varieties. Trials were made with these varieties in 1887 and 1888,
the object being to find out what variety or varieties were richest in
crystalizable sugar. A few fertilizer and other experiments were also
made, which may be found in the tabulated results.
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| Table Giving Results of Analyses of Sorghum Juices, 1887, !
| iR e O
SORGHUM CANE, SEASON OF 1887—TESTS OF JUICE. Q boshuliie = 2! S¢
| s S e e B i
| \
Links Hybrid, topped and suckered ; fertilized ; Oct. 11, 1.071 | 17.2 ; 10,71 0.7; Eai
Links Hybrid, suckered; fertilized; Oct. 11 . . . . . 1.080 | 19.3 | 11.83 0.9t Ear
' Links Hybrid, natural growth ; fertilized ; Oct. 11 , . ‘ 1.077 ‘ 18.6 ‘ I1.98 1.0 Eai
| Links Hybrid, natural growth ; fertilized: R @ To 1.080 | 19.3 | 12.57 | 0.7, Eai
Links Hybrid, natural growth ; fertilized; Nov. 1%, . | 1.089 ‘ 21.3 | 14.35 | 0.6 Ea
Links Hybrid, suckers left; fertilized; Oct.18. . . .| 1.086 | 20.6 13.63 } 8o Ho
Links Hybrid, natural growth; not fertilized ; Oct ll% 1.079 | 19.0 ‘ 12,34 | 0.7 Ho
Links Hybrid, natural growth ; not fertilized ; Oct. 201 1.085 | 20,4 | 15.52 | 0.61 Ho
Links Hybrid, natural growth ; not fertilized; Oct. 20 LI08 ST g s iSTol o | 0.5 Afr
| Links Hybrid, natural growth; not fertilized; Nov. I I 087 | 20.8 | 14.93 0.5 Al
Links Hybrid, natural growth ; not fertilized ; Nov. 2”“‘: 1.079 | 19.0 | 12,89 ‘ I.1 ?—_
| Links Hybrid, natural gro“"th; not ferti'ized ; Nov. 2.| 1.080 ISIgL 3 10528 1.2
; Links Hybrid, natural growth; not fertilized ; Nov 2. 1.084 | 20028 ETO RSN o
; Links Hybrid, suckers left; not fertilized; Oct. 18. . 1.080 | 19.3 | 14.26 | 0.6 use
; Links Hybrid, suckers left; not fertilized ; Nov. 2%, , | 1.080 19.3 | 1I.23 | 1.0 the
: Links Hybrid, topped and suckered; not fertilized ; the
'J OCt.IS.....................II.OSO 193&14.02‘0.] 25
Links Hybrid, topped and suckered ; not fertilized ; |
1‘ Z\o‘z 1.070 | 17.0 10.52‘} 1.1 o
| Links Hybrid, suckered; not fertilized; Nov. 2% . . | 1.083 | 19.9| 9.79 | 0.9 .
Links Hybrid, buried; Oct. 15 ., . s S T O 8 [ 20.4 | 13.36 | 0.8
i Early White, natural growth ; fertilized ; Oct. 12, . . 1.077 ‘ 18.6 | 11.38 1.5
' Early White, suckers left; fertilized ; Oct. 20, .5, 1.064 15.6 | . 8.98 | 1.83 i
Early White, natural growth; not fertilized: Oct. 12 . 1.073 [ 17.7 | 10.09 I.5 21
Early White, natural growth ; not fertilized ; Noy, 1*, 1.064 | 15.6 » 9.93 1,18 1
| Early White, suckers left; not fertilized ; Noy. 20 . . 1.065 [ 15.9 | TOLT5 i1 34 :?a(
,“ Early Orange, natural growth; not fertilized ; Oct. I25 8107y 18,6 | 11.91 2.46 ]
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Table Giving Results of Analyses of Sorghum Juices, 1887.—Continued.

& o g HJ
® i w3 g
2 A e Q
B g e ey
SORGHUM CANE, SEASON OF 1887—TESTS OF JUICE. o = i e
S i ;. ® | =
Sh 2 8
<] o &
Early Orange, natural growth; not fertilized ; Oct. 13.| 1.073 {71757 | Yo i28 1.79
Harly Orange, natural growth ; not fertilized; Oct. 21| 1.076 | 18.4 | 11.88 | 2.74
i |
Early Orange, natural growth; not fertilized ; Nov. 1*| 1.067 | 16.3 | 10.01 | 1.64
Early Orange, buried; Oct. 15 . I.079 | 19.0 | 12.09 2.10
|
|
Early Orange, natural growth ; from shock; Oct. 13 .| 1.094 | 22.4 | 6.86 | 9.69
Honduras, large selected stalks; Oct. 15. . 1.047 | 11.6 | 5.26 | 3.72
Honduras, large selected stalks; Oct. 21. . I.055 | 13.5 | 6.58 | 4.45
| .
Honduras, large selected stalks; Oct. 30% . 1.05T | 12.6 [ 6.08 | 4.07
African; Oct. 21 1.074 | 17.9 | 10.53 I.37
African; Oct. 30% , I.071 | 17.2 l 10.15 l‘ 1.46

* Severe frost October 2; heavy freeze on night of October 29.

A series of experiments was made with a view of testing the effect
I g

of fertilizers on the sugar content of sorghum canes.

The variety

used was Honduras Hybrid, which proved to be an inferior cane for

the production of crystallizable sugar. Tests of the juice are given in

the following table.
severe frost on October —.

Table Showing Effect of Fertilizers on the Sugar Content.

The analysis of October 11th was made after a

0 g Hd ae)
— . rq w
FERTILIZER EXPERIMENTS UPoN HONDURAS HYBRID 8 é = :O i 2
CANE, 1888—TEsTs OF JUICE, Q & =S z
— — X
3 o &
Red tops, complete fertilizer, October 1 . . 1.056 | 16.1 | g.orI 4.32
Red tops; complete fertilizer, October 11 . I.050 | 14.5 | 6.16 | 5.76
Black tops; complete fertilizer, October 2 . 1.064 | 15.6 | 9.11 3.76
Red tops ; acid black and sulphate of potash, Oct. 1, . 1.062 15.2 ! 8 .57 3.9,

3
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Table Showing Effect of Fertilizers on the Sugar Content—Continued.

(% g g rd
o 2 nd | o8
= o c,% ®) @

FERTILIZER EXPERIMENTS UPON HONDURAS HyYBRID = e B o, Q

CANE, 1888 —TESTS OF JUICE. a o et B
G § Blie
= mifrad i
‘< —

Red tops; acid black and sulphate of potash, Oct, IT. . 1.065 | 15.9 .52 e

Black tops; acid black and sulphate of potash, Oct. 2..| 1.059 | I4.5 .86 3.93

Red tops; acid black and sulphate ammonia, Oct. I, . 1.064 | 15.6 l 9.48 3. 40

Red tops; acid black and sulphate ammonia, Oct. 11 1.060 | 14.7 | 7.95 4. 3¢

I i

Black tops; acid black and sulphate ammonia, Oct. 2 .| I1.057 | I4.0 | 7.39 3.56

Red tops; sulph. potash and sulphate ammonia, Oct.2.| 1.054 | 13.3 i 6.45 3.8

Red tops; sulph. potash and sulphate ammonia, Oct.11.| 1.057 | 14.0 6.72 | 4.87

Black tops ; sulph. potash and sulph. ammonia, Oct. 2.| 1.054 ; 13103 1 6.17 | 4.41

|

Red tops; no fertilizer, October 1 . . 1.069 | 16.8 |10.21 3.6

Red tops; no fertilizer, October II . 1.062 l 104,03 } 8.40 | 4.28

Black tops; no fertilizer, October 2 . 1.060 ‘ 14.7 1 8.21 l 3.63

Table Giving Analyses of Sorghums, 1888.

o &) e T

Sl

: i 2. 5 3 O

VARIETIES OF SORGHUM CANE, SEASON 1888—TESTS =0 b UQ e y
OF JUICE. a o = Q

S & Q &

o . = 5

< 5 3 3
No Name; sampled September 2gth. . 1,047 | 11.7 4 02 | 4.57
Golden Rod ; sampled September 2g9th . 1.054 | 13.3 8.82 | 3.00
Golden Rod ; sampled September 2gth 1.052 | 12.9 5.86 | 3.45
Golden Rod ; sampled October3d . . . . . . 1,045 | 11,2 3.50 | 5 31
Golden Rod ; sampled October 4th . 1.060 | 14.7 8.45 | 3.57
Golden Rod; sampled October 6th . 10535 13 Ll A 715 .5, O3
Early Amber ; sampled September 29th . . 1.075 | 18.2 | 12.38 | 2 5!
Early Amber; sampled October 3d . I o723l fr7 s @lErTii3gh. 3.0l
Early Amber; sampled October 1oth . 1.070 | 17.0 ' 11.59 l 2 6o

R

e s e« |
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Table Giving Analyses of Sorghums, 1888.—Continued.

African ; sampled October 4th .

VARIETIES OF SORGHUM CANE, SEASON 1888— TESTS ’ é“‘ j} g
OF JUICE. r Q | :x

; 8 it

! el
Early Amber; sampled October 20th . 1.055 | 13.6
Russell’s New ; sampled October 3dzz 1.063 | 15.4
Russell’s New ; sampled October 1oth. . : ‘ I.056 l 13.8
Russell’s New ; sampled October 2oth . . .| 1.053 ‘ I13.1 |
New Orange ; sampled October 3l : | 1.063 I 15.4
New Orange; sampled October 20th I.o55 | 13.6
Links Hybrid ; sampled October Qs i 063 | 15.4
Links Hybrid ; sampled October 3d. . 1 I.062 [ 152
Links Hybrid ; sampled October roth . . 1 I1.050 ‘ 12,4
Links Hybrid; sampled October 20th . I.053 | 13.1I
Little Sumach ; sampled October 3d. . 1.058 | 14.3
Amber and Honduras ; sampled October diEel [ I.osr | 12,6
Early Orange ; sampled October 3d . .| I.064 | 15.7
Early Orange ; sampled October 4th : 7 1.066 | 16,1
Early Orange ; sampled October 1oth . .| T.048 : X0
Early Orange ; sampled October zoth . | I.056 l 13.8
Chinese Sugar; sampled October AThEss I.047 i Oty
Honduras ; sampled October 6th . . . S e 045 | I1.2
Goose Neck from Texas ; sampled October 4th , . . 1.057 | 14.00
Honey Drip; sampled October 4th | I.039 \ 14.5 |
Honey Drip ; sampled October 4th . : 1,061 | 15.0 |

" Honey Drip; sampled October sth . - | I.065 l 15.9

Honey Drip; sampled October 20th. . . . 2 \ I.055 | 13.6
Kansas Orange; sampled October 4th, : ‘ 1.069 | 16.8
Kansas Orange ; sampled October 5th. . : ‘ 1.050 | 14.5
Kansas Orange ; sampled October 2oth . . : 1.050 | 12.4

| 1.048 " 1I.9
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B Table Giving Analyses of Sorghums, 1888—Continued. j
e Ty :
’ VARIETIES OF SORGHUM CANE, SEASON 1888 —TESTS E‘ é Ug: g Q
‘ OF JUICE. a il @
Dutchess Hybrid ; sampled October 4th . . . . . . . 1.065 | 15.9 [ 0.04 | 4.15 t
; White Amber; sampled October 4th . . . . . . . . ) Gl bl el B e o) 333 j
White India; sampled October 5th. . . . . . . | 1.056 | 13.8 | 6.47 | 4.15 5]
White India; sampled October5th ., , . . . . . . . I1.052 | 12.9 | 4.89 | 5.00 b:
White India; sampled October 20th . . . . . . . .| 1.043| 10.7 | 3.30 ’ 5.04 ti
New Sugar Cane ; sampled October 6th . . . . . 1.052 | 12.9 | 3.80 | 6.18 %
Old Chinese ;t sampled Octoberisthic i iai i 1.062 | 15.2 | 8.84 . 3.65 B
Red lliberiant@sampledi@ctober 6l it s 1.056 | 13.8 2,52 I 8.76
White Mammoth ; sampled October 6th , . . . . . . 1.057 | 14.0 6.94 | 4.44
Medium Orange; sampled October 10th, . . . . . . 1.050 | 12.4 ' 5.42 | 4.01I =
_‘ Swan’s Early Golden ; sampled October 20th . . . .| 1.068 | 16.6 ! 10.81 | 2.46
' .
; BULLETIN No. 1. :
Do Fertilizers Affect the Quality of Tobacco ?
! Lexineron, Kvy., December 23, 1885.
This question being one of considerable interest and great impor- €
., tance, was made the subject of a series of preliminary experiments at
the Experiment Station this fall. From the results obtained, we have )
been encouraged sufficiently far, so that we intend to make a number
! of additional experiments next year. No attempt was made to weigl
! the amount of tobacco obtained in each test, since we wished prima-
] rily to see what promised most for obtaining tobacco that would =
? bring a good price. Naturally and incidentally we took note of the
largest visual yield, but nothing more.
The soil on which these experiments were made is known as the F
‘“blue-grass soil.” It is characteristically rich in phosphates. G
| Dr. Peter kindly furnishes us with the composition of such a soil -
, =
B |
|

& AT

"~
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taken from a neighboring field, showing 0.492 per cent. phosphoric
acid.

The soil has been in cultivation three consecutive years with to-
bacco. No fertilizers were used prior to this year. For the purpose
of the experiment, the ground was laid off into equal plots.

The plots were all nine feet wide and twenty-seven feet long, the
tobacco being planted in the usual way. The variety was White
Burley. The fertilizer was scattered broadcast when the plants were
about four to five inches high. Seven plots were made, called re-
Ppectively A, B, C, D,.E, F, G. The tobacco resulting was graded
by Mr. Jones, of the Falls City Tobacco House, Louisville, Ken-
tucky, a gentleman who has had very large experience in the tobacco
trade, and whose results are perfectly reliable.

r
’
|
|

|

;E _;

ek FERTILIZER USED. ’ o GRADE OBTAINED,
| e

A “ Sulphiatetoffilime e i aRas ! 2 |
; INttratelo finorashys s wissiia s s ' 15 Fair red filler,
f Nitrate of Soda [Syesise
! Sulphate of lime or plaster . . I I

B ‘ Superphosphate of lime . . . . . | 2
,’ NitrafefoRipotashaiisisdias. =e g ‘ 15 | Good red leaf.
Stlphatefofiflime = ifas S i [ 1%

€ | INitraterofipotash s @hte (il on 15§ | Bright leaf; good plug filler ; best
e , : ‘ : grade.
Eoniphateiofilimeit o= A i =) 13%

D ‘ Superphosphate of lime. . 2
} Nitratetofisoda . 5 & & i 22 b o 22 | Good lugs.
i Sulphate of lime . . . . . ., , .| 2y

Bl Precipitated calcic phosphate . . ‘ 214 i

Nitrate of potash. . % | Common red leaf,

Nitrate of soda. .

i Nitrate of soda, . 158 | Common red filler,

G ENOthing............'...;Tips,

d

T e
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An examination of these results show us that on plot C the best grade
of tobacco grew. The largest yield was on plots A and C, the small-
est on plot G. We give these tentative experiments to the public to
show the line we must follow next year, when we not only hope to
improve the grade of the yield, but make the quantity increase in di
rect ratio to the quality.

These results show conclusively that the quality and quantity of

tobacco can be improved by the application of fertilizer to such a

soil.
By ALBERT E. MENKE,

Professor of Agriculture, Organic Chemistry and
Veterinary Science.
M. A. ScovELL, Director.

BULLETIN No. 2.
Corn Fodder as Food for Stock.

Corn fodder—or stover, as the fodder from which the ears have
been taken is sometimes called to distinguish it from corn cut before
the ears have developed—Ilike all other fodders, contains four classes
of food ingredients, each of which is essential to life. These ingre
dients are called food nutrients, and are classified as follows :

1. Nitrogenous organic substances, usually called albuminoids o
protein compounds. A food is generally valued for the amount
digestible albuminoids it contains, as this is the flesh-producing sub

stance.
2. Fats.
3. Carbohydrates, as starch, sugar, fiber, etc.

In an analysis the fiber is separated from the other carbohydrates.

4. Mineral matters, as potash, lime, etc.

These mineral substances are essential to life, but as they always
exist in sufficient quantities, their value is not taken into considera-
tion.

If all plants used as food for stock contained each of the ingredi-
ents in such a form as to be completely digested when fed, then an
analysis of any fodder would reveal its value. But such is not
the case. The examination of the solid excrements of animals in-
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variably shows the presence of albuminoids, fats and c carbohydrates.
This shows that some of the food has passed through the body
undigested.

This loss of food has been found to depend upon the £znd of fod-
der fed, its mechanical condition, and upon the proportion existing
between the classes of food ingredients. In order then to find the
real value of corn fodder as a food for stock, it would be neces-
sary—

. To note its mechanical condition.

2. To analyze an average sample to ascertain the amount of each
food ingredient it contains.

3. To ascertain from feeding experiments the amount not digested
in passing through the body:.

4. To find the relative proportion existing between the digested
parts of the different ingredients,

This Station is not prepared to make feeding experiments for the
purpose of ascertaining the diges tibility of feeding stuffs. Conse-
quently, we shall have to depend on results obtained or assumed
€lsewhere for the per cent. of digestibilty of the different nutrients
in the sample of corn fodder under consideration.

The mechanical condition of the fodder here reported is such that
only a little over one-half is readily eaten by stock, the greater por-
tion of the stalk being left as you state.

To test the quality of the sample as a food, the leaves, husks and
upper part of stalks were subjected to an analysis, In every 100
parts of the entire fodder there was found to be 4714 parts of stalks
uncaten. There would be, therefore, 5215 parts of leaves, tops and
husks. One hundred pounds of these leaves, tops and husks were
found to contain of—

QB sture S e T e G S P SR S IR R B Y T
QI tein LR s S e e e S e R S ol o un da:
Fats | , 1.65 pounds,
Carbohydrates .

44.63 pounds.

Crude fiber , , 23.40 pounds.

Ash 6.58 pounds.

Total

100

T — —
‘—‘H"M—ﬁ*

j

e — e
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B Or in 100 pounds of the dry leaves, etc., there is of—
— — .
.‘; ; Protein. . e R Sianoninds. L
3 Rate e e it e e R R R e P R e BT 06 poyn d s, C:
‘ Carbohydrates . | 52.78 pounds. P
Crude fiber ot ol . « | 27.67 pounds, F:
Ash 7.78 pounds. =
Total 100
| A L MR e R AR GRS O e A RTINS sl lo
This analysis shows it to have about the same composition as 7
inferior hay, as reported by E. Wolff, of Germany. £
As before stated, the solid matter is not all digestible. From the Fa
many experiments made on coarse fodder, and from comparison, we E-
estimate that there is in 100 pounds of the dry matter the following -
‘ amounts of digestible nutrients :
! S T T R T we
‘ Protein.....,.......,..A...,.......Aj4.9[1)01111(1 ab
Fats . . .| 0.58 pound :
' Carbohydrates, includiug fiber . . SRS R R e s R e Repon d =
F i i Sl e AR e e S S e T LA Dig
i |
} From this we calculate protein to be to the other nutrients as Fat
% to 11. Car
| It has been found, by careful and long continued feeding experi- .
‘ ments, that the proportion of digestible nitrogenous matter or pro- (
| tein to the other nutrients, should be taken into consideration in the
feeding stock. Wolff recommends the following: For the produc- 6.
tion of milk, the ratio to be as 1 to 5.4; for fattening cattle, 1 to (
! 515 to I to 1.6%%; for keeping stock over winter, about I to 12. 2
5 This fodder will do, therefore, to feed to carry stock through the I;(
winter, but for milch cows and stock being fattened it should be fed 'b
along with other food richer in protein, as bran, corn, or cotton secd 8
i meal. Dig
] The value of a food depends upon its digestible nutrients. Diges: =
| tible proteins and fats are more valuable than carbohydrates and £
fiber; feeds containing large quantities of digestible nitrogenous mat- figu
ter and fats sell much higher in the market as compared with other Cor
§a5 feeds rich only in carbohydrates, E
| B
|

P
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In Germany they estimate the money value of digestible nutrients
as follows :

L Emea ""——T“M_“\‘_ﬁ__._____.% e —_—————— ——

Carbohydrates, . 9 mills per pound.

Protein , . - | 44 cents per pound.

Fats . 4)4 cents per pound.

.- ———————— ————— —_—— e — = — — —

In a ton of leaves, tops and husks of this fodder, we find the fol-
lowing amounts of digestible nutrients :

Protein . 83.00 pounds.

Fats ,

9.8 pounds.

Carbohydrates, including fiber . 892.60 pounds.

But to find the money value per ton of the fodder, stalks and all,
we shall have to include the stalk as waste matter, or 5214 of the
above value.

7

Thus calculating, we have in one ton of corn fodder :

R T T T e R ===

Digestible protein , .

Hats .

43.68 pounds.

5.1I5 pounds.

Carbohydrates, including fiber - | 468.60 pounds.

e — — T —————
—r

Or, estimating the money value of each nutrient as given above,
the value per ton of the corn fodder, when properly fed, would be
$6.33 per ton.

Good timothy hay contains in 100 pounds:

Digestible protein . . < 5.8 pounds.

Digestible fats. . | 1.4 pounds,
|
Digestible carbohydrates and fiber + | 43.4 pounds.

e ——— ‘__"_\_x\—\—“___f__ﬁ e S
Assuming that such hay is all eaten by stock, it would be worth,
figured on the same basis,
corn fodder.

$13.80, or over twice the value of such

This sample of stover is superior

» With one exception, to stover
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grown elsewhere, as shown by analyses, in most instances remarka-
bly so.

The following table shows its comparative merits with other sam-
ples. The analysis of No. 7 is based on the separate analyses of the
eaten and uneaten portions of the fodder:

Composition of Stover,

|
|

|
|
|

g ol @Bt
daae Ll
o Tt gl magte) o :
= el -
As REPORTED BY . =5 ‘ £
| e
| o
it [
1 | New Jersey Ex. Sta. Report, 1884.i 4.43 | 0.91 | 52.I0 ‘ 37.22 ‘ 5.34
T ! \ 5 ‘ |
2 | New Jersey Ex. Sta. Report, 1884.| 4.82 ‘ 1.07 | -52,00 35.64 6.41
. : 1 ‘
3 | New Jersey Ex, Sta. Report, 1884. 4.74 l 1.46 4} 52,87 ‘ 35.52 ’ 5.41
4 Connecticut Ex. Sta. Report, 1879.5‘ 7.57 | 1.75 | 52.49 | 33.96 ‘ o3
| |
5 | Connecticut Ex. Sta. Report, ISSI_‘\ 9.36 ‘ 2.14 47 .41 35.44 ‘ 5.65
6 | Massachusetts Ex. Sta.Report, 188;1,‘3 6.58 ‘ 1.27 ‘ 54.75 | 34.28 | BT
‘ ‘ : \
* 1 6. 4¢

7 | Sample analyzed at this Station. . \ BES2H| RTNT Ol) 51.38 31.61

An analysis of a sample taken from a single field will not justify
the assumption that the fodder owes its superior quality to our soil
and climate, but the results justify further investigation. For thi
purpose the Station is carefully collecting samples from various field:
in the blue-grass region as well as elsewhere, and will also make ai
alyses of hay and other forage crops as you suggest.

M. A. ScovEeLL, Director.
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BULLETIN No. 4.

Distillery Slop.

[By Albert E. Menke, Professor of Agricultural Chemistry, and R. T. Gunn, Stu-
dent in the Kentucky State College.]

Distillery slop is a substance largely used as a food for cattle in this
State. A determination of its value is, therefore, a matter of con-
siderable interest. An examination shows that it is an essentially
nitrogenous food, being especially rich in digestible protein. The al-
buminoid substances found in animals seem to depend upon plant
life for their synthetical production, although the steps by which they
are ultimately formed must be many and complicated. Of their
nature we have as yet but little knowledge. The herbivora derive
them from the vegetables in which they are contained, and the car-
nivora from the animal food of which they partake. Thus, by such
processes of modification as are brought about in the digestive appa-
ratus, these albuminous principles, primarily of vegetable origin, be-
come part of the animal body.

Analysis of the slop as it comes direct from the distillery shows
the following composition :

AR R e D SR D K ; 93.70 per cent,
Protein . : | 1.85 per cent,
Ibohydrates s i it i T Sl gaam ol SR 2.81 per cent,

per cent.

Crude fiber. . ‘I'

.58 per cent,

Ashl .19 per cent,

100,00 Per cent,

These results show a high percentage of water and protein. The
large amount of water makes the addition of some dry fodder, like
hay, desirable, while advantage may be taken of the high protein
Percentage by admixture with fodder deficient in this substance.
This mixture usually causes a considerable gain of flesh. Experi-
fients made by Kuhn and Fleischer illustrate this point well. We
quote a discussion of their results by Armsby: “Two cows were
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fed during a first period with hay, either alone or with the addition
of starch, and in a second period a nitrogenous bye fodder was
added. The hay used contained an unusually small quantity of pro-
tein, and a comparatively small amount of it was consumed, so that
the food in the first period was far from rich. Even the addition of
the nitrogenous bye fodder in the second period did not makc it par-
ticularly so, but it nevertheless caused a considerable gain of flesh
which continued for some time. The experiments covered, includ-
ing the preliminary feeding, from twenty-two to twenty-four days,
and the gain in the last six days was fully equal to that at the begin-
ing. The table shows the results obtained during the experiment
proper, exclusive of the preliminary feeding, and also the protein
consumption and the gain of protein for the last five days of the
feeding with nitrogenous bye fodder:

Cow No. 1.
DIGESIED PER| 2 | - &
YAV =] = O | =Bl
DAy. =4 E = |2
= = et HE “«
a i — } . O
. Q ‘ - =7 —
. 3] = AL <0 o
DATE. FODDER. vt | B e 2 SISO & 03
2. | R s A A TR S
= 5 = o | @& = o
gisf‘“;g‘s'gf-
t Dol It ELey e A
g5 L AR Sy o
@ g [ omlite s
‘ % w . = -
G 0 = At l i
Deci26=ante6ieTntai ey .| 393 |4.800 |12.2 187 | —5
[ 1 ‘
Jantiz-Eebiire: 1 \ ‘ 1
Hay and rape cake | 680 |4 985 | 7.3 | { 343 s124
‘ JUEN S | 343 +”~
Jan. 27-Feb. 1 ; i ‘ 245 /
| .
| |
Cow No. 2.
; ¢ AT \ - T
Feb. 16-Mar 3 . . . .| Hayandstarch. . . .| 394 [56.550 }14.1 ! 156 ‘ 40
March 12-27 [ ( 18
Hay and beans . . . .| 728 [s.570 | [ERS388lato” -~
J S / 5.570 | 7-6 ‘ L332 +15i

March 22-27 . .. . .} ‘ |

The addition of protein to a ration poor in this substanc
caused a considerable gain of flesh by the animals. At the san

s

time it did not fail to affect the protein consumption, approsi

(q*

mately doubling it in each case. We conclude, then, that in th
case of the herbivora protein added to a ration does not pass
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promptly and completely into circulatory protein as it does in
the carnivora, but may cause a considerable gain of flesh. This in-
clination toward the formation of organized rather than circulatory
protein seems to be a characteristic of the herbivora, perhaps due in
part to the large amounts of non-nitrogenous food which they con-
Sume, and in part to the considerable quantities of fat usually laid up
in the bodies, and is a circumstance favorable to cconomy in feeding.
Experiments made by stockmen show that when animals are being
fed upon a food already rich in protein, if a change be made to
another food containing a greater per cent. of protein, the gain is

much smaller, and is accompanied by a greatly incre
<€consumption.

ased protein

Analysis of the Air-dried Slop.

The substance for this analysis was prepared by decanting off the
water and straining. The residue was then dried in tl
eral days. The following results were obtained :

Water | .

1€ sun for sey-

- 6.00 per cent.
Protein

27.49 per cent.
‘Carbohydrates . 41.99 per cent,
lat .. PR S e B OO YR

‘Crude fiber, . YRR ’ 8.88 per cent,

Ash .

2.65 per cent.

100, 00 per cent,

at would naturally be ¢xpected, that the indi-
vidual percentages are higher. A food of this 1

This result shows wh

ast description is

€xceedingly rich in valuable nutrients. The following t
<4 comparison with other highly nitrogenous foods -

able shows

"
L

prz e
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9": :_;':- gc': ; ;: ;

3 A .
Alsike or Swedish clover. . . 16.7 15.3 29.2 33 1 30.5 8.3
Sweet clover hay . 16.7 14.9 34.3 3.5 25.6 8.5
Wheat grain . . 14.4 13.0 67.6 I.5 3.0 2.0
Corn . . 14.4 10.0 68.0 7.0 el 2T

Field beans . 14.5 25.5 45.5 2.0 11,5 3
Cotton seed cake and meal, . . 7044250 18.6 | L {77 7. 6.8
Rape cake . . 15.0 | 238.3 33.5 9.0 1 15.8 7.4
0il cake from maize chits . .| 10.8 13 5 50.1 10.8 g 8.6 6:2
Distillery slop, air-dried . . 6.0 27.4 | 41.9 | 12.9 E 8.8 2.6
Distillery slop . ; i 93.7 T35 iRt 2R il ‘ 0.87 il 0.58 o.I

A calculation of the money value of distillery slops, on the basi
that all is digestible, would yield the following results :

Carbohydrates . .
Protein .

Fats .

T A ! At 9 mills per pound.

. .| At 414 cents per pound,

LAt

414 cents per pount

In a ton of distillery slops (2,000

amount of—

pounds) we find the following

Protein . .
IR atSHe
Carbohydrates. .

Water .

5 ‘ 37 pounds.
17.4 pounds.
.| 56.2 pounds.

. | 1874.0 pounds.

Thus calculating, we have a valuation per ton of $2.86.

A e LR ]
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A similar calculation of the air-dried slop yields the following
result :

Protein . . 549.8 pounds.

Eatsitinie 259.8 pounds.

Carbohydrates, . e ICI7.4 pounds.

(WateriSatioa: 120.0 pounds,

ﬁ—*‘—%‘;—\\“\:‘—_

Showing a money value per ton of $44.06.

Analysis of Slop Water.

The watery part of the slop having been strained off, it was evap-
orated to dryness on the water bath and then heated in the water
oven (to complete the drying) for some time., It was not deemed
advisable to dry at a high temperature, as decomposition apparently
commences at 150 degrees C. It can, however, be perfectly dried

by continued heating at 120 degrees- C., until a constant weight is

obtained. The product was a dark brown viscous mass, almost solid,
giving an acid reaction. It contained —

‘__\,_‘—‘—\__\xp —
I*'lt I

0 3 »| I.7I per cent.
Glucose, , , : ‘ 10.08 per cent.
(Srum e - | 37 60 per cent.

[

Protein RO IOI s e 9.62 per cent.
fat acidsi it . 9.52 per cent.
Water . PRl e et R i R e A I ST e per cent.
Ash

8.86 per cent.

: 100,00
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It having been found that the greater part of this portion of the
slop is composed of inorganic substances, a determination of the
proportion of each ingredient was deemed advisable. The following
results were obtained:

e |

17.20 per cent.

Phosphoric acid. .

Potash . . l
Soda. . . ’ 1,05 per cent.
Magnesia . . \ 9.29 per cent.
Manganese . . ‘ .10 per cent,
i TiLe e o e ST e 6 SR N S \ 17.18 per cent.
|k 28.45 per cent.
Qolphur clacidesi mrtae b ne s Bl R 1 2.44 per cent.
Silica 1.58 per cent.
b R e SR R S R R O TR 4.32 per cent.

Tron and alumina . . 19.21 per cent.

| 100.82 per cent.

e B e v e e - =
=aI=aw rmic s T — e e e

—

A determination of the amount of total solids in the slop water
gave a result of 2.27 per cent.

A calculation of the value of the watery part of distillery slop as a
manure on the following valuations, pretty generally adopted by the

Experiment Stations:

‘Organic nitrogen in cotton seed and linseed meal and castor

pomace i cirion L Eapi e ol i S SRt e ; 17 cents per ib.
Phosphoric acid, Soliibletint wa teXxale el SRl S-S e el s 8 cents per 1b.
P olath asfsulphnte skl Dlgnte Saves vl e rty Sal e 514 cents per Ib.
P otashias kainitesi . rois . i il nun Rl Jivl b eUBa il s e e o 43 cents per Ib.
Potachias muriate i e no et ass e I i et el 4% cents per 1b.

R e e ————————
- —————————

Ll

Gives as a money value per ton about twenty cents. If the water
were allowed to evaporate, and the residue incinerated, the ash re-
maining would be worth, calculated on the foregoing basis, per tor,

$64.44.
In some distilleries it is customary to use this watery part for the

.
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purpose of making fresh mash, and sometimes the same water is
made to last the entire season. It has then almost the consistency
of molasses, owing to the large amount of matter it contains in sus-
pe-nsion and solution. As it is impossible just at present to obtain
any of this substance for examination, it must be deferred untillater .
That from which the foregoing analysis was obtained had been partly
used several times, fresh water having been added to make up. The
uses to which the watery part could be applied as a manure, would be
particularly to grain crops. It being evident, from the high percent-
ages of phosphoric acid it contains, that it is essentially a phosphatic
manure, and hence should be applied to crops that are especially
bencfited by liberal applications of a manure of this description.

It is customary in this State to allow three pecks of mixed slop,
2. ¢, the solid and water, per head of cattle. A calculation of the
percentage of each substance in the slop shows the following parts by

weight to be found in a peck. The average weight of one peck is 17
Ibs., 12 oz, g dwt:

e S e s
o= i

‘ = ;Q : o

= 5 | =

= o 5

| & @ P

s : g,

J . 1] 7

w

Water .

\
......... '1 f 4
Protein , . . . . 5 : 8l 4
F1ber1l | 2 | 6

Carbohydrates, . ., . . . .
ydrates ‘ ’ 6 4
Fat, . g 3 16
L PSS R e
II
Gum , I | I I
"A..Sh_‘,.....--............-.J....i 8 lS
Fat acids . . . ‘ ]
. ’ A .’ II
R e

’I 17‘ I2 5
e = :‘:—“;\:::T—Tfi_"‘ e

he distil-

The slop used in this investigation was obtained from t
leries in the immediate neighborhood.
4
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BULLETIN No. 5. o

Analyses of Feeding-Stuffs. We

co

The object of the following analyses of hays, grasses, fodders, etc, stz
was— m:

1. To ascertain the relative value as a food of the different sub-

stances analyzed. co1
2. To show the effect of cutting and curing hays at different pe- the

, riods of growth on their nutritive value. ph
3. To compare the composition of feeding stuffs raised in Keu- ]
tucky with those raised elsewhere. of
anc

Definition of Terms. cle:

The following remarks are deemed essential to the ready unde:- Co:
standing of analyses to follow : ‘
In giving the results of an analysis we show the amount of watecr, sta
protein, fat, nitrogen-free extract, fiber and ash the substance con- anc
tains. bec
Water. —However dry feeding-stuffs may appear to be, they alwas Spe:
contain a variable proportion of water, which, although not visible, can 3
be driven off by heat. This amount of water in feeding-stuffs is can
constantly changing with the temperature and moisture of the air the
which they are exposed. In order, then, to make proper comparison part
of different foods, the amount of water must be estimated and sub- The
tracted, and the comparison made on the dry or water-free substance. mal
Protein or Albuminoids.—This is the substance which the animal thei
works over into flesh, tendons, muscles and the various tissues and o
membranes. It is distinguished from the other substances by con- TS
taining the element nitrogen. The proportion of protein which : mad
feeding-stuff contains is an important element in determining ifs of a
value; and those fodders which contain its compounds in the largst iron
quantity are, other things being equal, the most valuable, since the “1
protein is the most expensive ingredient to produce. el
Fat includes oil, coloring matter, wax and every thing extracted on
from the dry feeding-stuff by ether. 't?urn
Nitrogen-free extract, or carbohydrates, includes starch, sugars, life c:
prods

gums and other related bodies.

Y IO

[ P 3t
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Crude fiber is the insoluble portion of the plant left after boiling
successively with weak acid and alkali, thoroughly washing with hot
water, then with alcohol, and finally with ether. It is the essential
constituent of the cell walls of plants. The amount of this sub-
stance generally increases with the age of the plant, and tends to
make it woody and Laid.

As/ is the residue remaining when a plant has been burned. It
contains the mineral matters extracted by the growing plant from
the soil, such as phosphoric acid, potash, lime, magnesia, soda, sul-
phuric acid, and mineral matters that are essential to animal life,

It is quite essential, in order to understand the value of an analysis
of a feeding-stuff, that the above terms be thoroughly understood,
and their relation to physiological functions known. The following
clear exposition of the matter is taken from the annual report of the
Connecticut Experiment Station, 1885 :

“¢ Protein may easily be made over by the animal into its own sub-
stance, z. ¢., into muscles, tendons and the various working tissues
and membranes which are necessary parts of the animal machine,
because it is made up of the same kind of materials, is, chemically
speaking, of the same composition.

“ Fiber and the nitrogen free extract, on the other hand, probably
€an not serve at all for building up the muscles and other parts of
the growing animal, and can not restore the waste and wear of those
parts of mature animals, because they are of a very different nature,
They contain no nitrogen, an element which enters into all the ani-
mal tissues (albuminoids) to the extent of some sixteen per cent. of
their dry matter.

S Fiber and the nitrogen free extract can not restore the worn out

muscles or membranes of the animal any more than coal can be
made to renew the used up packing, bolts, valves, flues and ge

aring
of a steam engine. Protein is to the ox or the m

an what brass and

iron are to the machine—the materials of construction and repair
“Fat, fiber and nitrogen free extract are, furthermore, to the apj.

mal very much what coal and fuel are to the steam engine, Their

consumption generates the power which runs the mechanism. Theijr
burning (oxidation) in the blood of animals produces the results of

life just as the combustion of coal i -e- : .
] 1stion of coal in the fire-box of 3 steam engine

produces the motion and power of that machine,

GO'T ¢
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«« There is, however, this difference between the engine and the

animal. The former may be stopped for repairs; the latter may rur
at a lower rate, but if it be stopped it can not resume work. Hencce
the repairs of the animal must go on simultaneously with its wastes.
Therefore the material of which it is built must admit of constan
replacement, and the dust and shreds of its wear and tear mus
admit of escape without impeding action. The animal body is a
if an engine were fed not only with coal and water, but with iron
brass and all the materials for its repair, and also is as if the enginc
consumed its own worn-out parts, voiding them as ashes or as ga
and smoke. Protein or the blood and tissue-former is thus consume
in the animal, as well as the fat, fiber and nitrogen free extract o
fuel proper. The fact that protein admits of consumption implie
that when the proper fuel is insufficient, protein may itself serve as
fuel. Such is the case, in fact. But, nevertheless, the two classe

of substances have distinct offices in animal nutrition.”’

Digestibility.

It has been found by actual feeding experiments that much of th
food eaten by stock passes through the body undigested and una
similated. This loss of food depends upon various causes, but main!
upon the kind of fodder, its mechanical condition, and the relatio
existing between the protein and other nutrients in the ration.

As only the digestible portion of the feeding-stuffs is of value, it |

essential to know what part of the various ingredients of a feeding-

stuff is actually digested by the animal. This is learned by a feedis
trial upon animals. The weight and composition of the food co

sumed during the experiment, as well as the excreta voided, being
known, it can be calculated how much protein, fiber, nitrogen-frce

extract, fat, etc., was eaten, and how much of each of these sever:

materials was voided. The difference shows the amount that serve

as actual nourishment.

Many practical trials have been made, chiefly in Germany, to de

termine the digestibility of the different feeding-stuffs most common
in use. Based on these results, and from observations and from c
culations, Wolff and others have produced tables of the digestibility

feeding-stuffs. TFor the want of actual experiments in determining

o)

the digestibility of the hays, etc., analyzed below, we have made us
of these tables in calculating their digestibility.
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Comparative Valuation per Ton.

It is difficult to give a just valuation to food of different kinds
wherein the value is determined from the amount of the different food
nutrients. There are many things to take into consideration: the
proportion existing between the protein, nitrogen-free extract, fiber
and fat; the appetite of the animal; the effect on the animal system ;
the object of production, whether for food alone or to enrich and
improve the soil as well. Clover is often raised more to improve the
land than for hay. Root crops also have a beneficial effect on many
soils. These have their influence on the commercial value of feeding-
stuffs. But the comparison becomes valuable nevertheless, when the
outside influences are taken into consideration, and especially is the
comparison of great value in foods of the same general character-
istics.

In calculating the money value of the feeding-stuffs below, we
estimate digestible protein at four and one-third cents per pound; di-
gestible fat at four and one-third cents, and digestible nitrogen-free
exXtract and fiber at nine-tenths of one per cent. per pound.

Nutritive Ratio,

As stated above, the money value alone, based on the food nutri-
ents, is not a sufficient guide for the farmers to determine the feeding
value of a given hay or fodder.

The quality of the food should always be taken into consideration,
and the proportion existing between the protein and other nutri-
ents, z. ¢., nitrogen-free extract, fiber and fat, and for what special
object the food is given, whether for the production of growth, flesh,

milk, or wool, or to compensate for waste of the body wl
or at rest,

1en at work

Experience has demonstrated that a special ratio of digestible pro-
tein to digestible fiber, fat and nitrogen-free extr

act, for each special
case of animal nutrition, is necessary w

ithin certain limits, and the
most economical. This proportion existing is called the 7t

7atio. In general, the wider the ratio existing betw
and the other nutrients, the less valuable the food.

The following table, founded on experiments
proportion that should be maintained for
tween the protein and the other

tive
een the protein

» 1s given to show the
economical purposes be-
nutrients of feeding-stuffs, for each
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special case of animal nutrition. When a given food does not come
up to this standard, the ration should be composed of mixed foods,
in such proportions that this standard can be reached :

Nutrition
Ratio.
Milchcovs............................'111;0.4. 3
y _ ‘ i W.
Horse at light work . 1 to 7. |
As
Eliorserat hard  work st s ae SR nbissi o oo, it Bt e siiol s e iels Rl R E R e .| Ito§.5.
| Pr
Sheep, wool producing. . I to8
Fa
Sheep, fattening, first period . 1to 5.5 Fil
Sheep, fattening, second period i L S I e I to 4.5. Ni
Growing cattle . E
Gl sl R I R R R A e e R G W LR OB b fise
Yearlings . . | 1 to7. |
Cattle . I to 8. .‘
Pt hu
T the
, The amount of dry substance is always to be considered in makin; 3
.j food ratios. cuf
, Referring to the analyses of clover-hays below, we find the nutri
; tive ratio to be from 1:4.3 to 1:7.6. Most of these hays, therefor =
| would be a good food for milch cows—even if fed alone-—while ou
i timothy hays should have to be fed in connection with other food
| - . - .
| richer in protein compounds.
CORN FODDER. S
1. Corn fodder or stover, raised in Fayette county, on blue-gra:s Wa
soil. Ash
Leaves, tops and husks analyzed. Per cent. of leaves, tops and Pro
husks, 527%. Sample taken from experimental ground. Corn cut Fat
. -~ . . a
) while green. Ears left to ripen in shock, then husked and fodder
re-shocked. Leaves quite green. Corn in crib too green to keep 3
well. Nit:
Jy

i

o
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Analysis No. 1.

o az) ) Syl fia) (@)
0 <= -0 o4t o
| ol = g = o ‘5 o
[ r g o 2 =0 A =
ey AFry Gl s @ B
| 2 | —~
CONSTITUENTS, \ = S o O o
: Lz Sl T =
| : cr o e <
| 2 e 03 of B
| o = @ =g ] =
s SRl Sbese Sl g
| 5 ' |
|
Water...............‘15.44 - 2] -
\ ?
QR e SRR R T e L il G 8 7.78 2
k |
: | 2
B teiny i i s T e e .| 8.3 9.81 51 84.60 | $3 6614
Fat‘ 1.65 | 1.96 41 13.60_ 59
i |
REbert:l i | 23.40 | 27.67 54 | 252.80 2 27%
Bitrogen-free extract . . . . .. ., 44.63 52.78 58 | 517.80 | 4 66
fTotalis s it e e S S o e O o 100,00 |. . . .| 868.80 jSII 19
‘ \

Nutritive ratio, 1: g.3.

5. Corn fodder or stover; Fayette county. Leaves, tops and
husks were the parts analyzed. In every 100 pounds of the fodder
there were 58 pounds of leaves, tops and husks.

The sample was fairly well preserved ; leaves with a greenish cast ;
cut when corn was just ripe.

Analysis No. 5.
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ltber . . . . > Ll [ 24018 s 20 74 54 | 269.03 2 42
. = £ 3 | e
Nitrogen-free extract . . . , . . . . 46.151 55.13 58 | 535.69 4 82
—_— [ —_
41 G e e s P 5.3 3
otal G an 100.00 | 100.00 |. . ., 2] 865.34 89 86

Nutritive ratio, 1: 16.8.
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7. Corn fodder or stover; Fayette county. Leaves, tops and coh
husks were the portion analyzed. In 100 pounds of fodder there one
were 57 parts of leaves, tops and husks. A
Fodder not so good ; leaves not greenish. take
1
Analysis No. 7. por
Sors & o = ' mal
o, By (=il - o S =
CONSTITUENTS. } . -; 5% e :; E_" Calc
= e ) S's < Caley
= Sy Uq: T8 % Calcr
s L sad e e e

EALLE i ; : : N
Waterie o res L asi T0 - eI S EIRTER o0 ; agai
TSGR et B G L R R 7 00 8.54 | i the
E : . the

Eroteiniie SIS nir e i S T e 4.30 | 5.24 5L [ 43.86 1 3
ripe:
D e SRR e R SR e e ) i Lo T 1.61 41 10.82 ' i
i e patsindler Srel s e 25_44: 31.03 54;275.75 2 can
Nitrogen-free extract.. . . . . . . . 43.()4. 53.58 58 } 509.70 | 4 59 the |

iR talt Lt I i el tls .;_I;),o_oi 100500 | SL)QEE $9 14

— - S
Nutritive ratio, 1: 19.9. sis.
From these analyses of corn stalks or stover, we are led to the and
conclusion that the leaves and fops make a very good fodder. The from
difficulty in estimating the true value of this fodder is the lack wher
feeding experiments showing the digestibility of the different ingre T
ents. In the tables of digestibility the coefficients of digestibility of .9~
stover is given the same as that of wheat straw; but it is reasonable soil ;

to suppose that stover of as good a quality as that of the leaves a

tops of the samples above is far more digestible than wheat straw.
The analyses show the tops and leaves to be equal to, if not better
than, our timothy hays given below. We have assumed, therefore,
the digestibility of the above samples to be equal to that of timothy
hay, and the comparison is made from this stand-point. Early feed-
ing experiments are very desirable to determine this matter. The
great waste in corn stalks has to be taken into consideration in fixing
their value. Stover has the property of absorbing a large amount
of water, especially the stalks. This often amounts to over 30 pef
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cent. of the entire fodder. Then, again, stock eat but a trifle over
one-half of good stover; the rest must be. calculated as waste. It is
manifest, therefore, that the farmer wishing to purchase fodder must
take this waste into consideration.

The values given above are for a ton of the leaves and tops, or that
portion eaten by stock. When the uneaten portion is considered as
making part of the weight of a ton of fodder, the value of a ton of
these fodders would be reduced to the following figures :

Caleulated value of No. 1 per ton . . $5 97
Calculated value of No. 5 per ton . see e e o S R LR R Ol
Calculated value of No. 7 perton. . . . .. . . .. ety S A Sl s v

No. 1 is much the richest fodder ; No. 7 the poorest. We note
again that No. 1 was cut while not yet ripe; No. 5 still riper, but yet
the leaves still of a greenish cast; No. 7 cut ripe. Undoubtedly
the better quality of No. 1 is owing to its being cut earlier in its
ripening stage. :

Erom these analyses it seems that the eatliest time possible corn

can be cut, and allow of the maturing of the ear, the better will be
the fodder.,

CLOVER HAY.

Six samples of clover hay have been sent to the Station for analy-
SiSsSNos. 9, 18 and 17 from the western part of the State; Nos. 10
and 20 are from the southern portion of the State, and No. 24 comes

from the celebrated blue-grass region. All the hays were salted
when stored.

The analysis of each is given below.

9. Red clover hay; grown in Jefferson county on black alluvial
soil ; red clay subsoil ; cut in full bloom.
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Analysis No. 9.
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o el va % oo 2 =5
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e e A
i e \ LIy Y D
| = \ (EEE i S: 6
\Vater...............' 9.80‘.
TS rea R e A e e 7.86 | 872‘
Protein L 14 .22 | 15.76 62 | 176.33 $7 64
Fat\ 3.68 4,‘ 60 | 44.16 1 I
Fib et e Shats et B S SRR 2 60153 28.30 47 | 237.16 2 22
Nitrogen-free extract . . . . . . « «| 38.91 43 I 70 | 544.74 4 90
el oo s s e S Mot i \ 100.00 | 100.00 1002.39 | $16 67

Nutritive ratio, I: 5.

10. Clover hay ; taken from stack; grown on rich upland; cut

bloom early in June; level, very red clay subsoil ; from J. D. Clarcy.

Analysis No. 10.

)

5 i s, J i q
o oS vy & ot O =
= 5 = (1] o 0
Sramdete Seianian hsilanle . C
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[t s a5 2 o
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T e R e R e e SRR 9.98\. ol
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g B S e B TR o A e e 2.92 3.24-‘ 60 35.04
Tih otk vt b B R e R S Al B 2 8 g 2 31.57‘ 47 | 267.15
Nitrogen free-extract . . . . . . . .| 35.11 ] 39.0f 1 70 | 491.54
Rotalid st sidia e cehaRaloe i i ] 100.00 | 100.00 989.97 | &

Nutritive ratio, I: 4.3.
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18. Red clover; grown in Jefferson county on black alluvial soil :
red clay subsoil; grown by W. L. Hays; cut in full bloom.

Sample taken from barn where it had been cured,

Analysis No. 18.

J

& o~ | e Gl
oo 2l S BT T )
a s g 2 & BRI
A o 2. e Sk R e
77 - 0 =0 = w )
CONSTITUENTS, o) < e =
0l o O —. | O = oL
% s ol 2= o
s ! el k] 2
= = & = o 7] =
= o= e ‘ i {s¢ ‘ =
. Eﬂ' . . | - . } .
VU R 10.04 R[S 5
Ash . . 7.66 8 5I
Protein 12.08 13.43 55 | 132.88 |  $5 76
| -~
I . ... 2.63 2.92 51 26.83 | I 16
|
Fiber . - 28.90 | 32.13 45 | 260.10 | 2 34
Nitrogen-free extract . 38.69 43.01 65 | 502.97 | 4 53
|
Total . 100.00 | I00.00 922.78 | $13 79

Nutritive ratio, 1: 6.25.

19. Red clover; grown on wet black gravel soil ; taken from stack ;
Jefterson county ; cut in full bloom.

Analysis No. 19.
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Water . . |#<105707]
AThEwed: 6.31 FROTEE
Protein ; | 10.63 11.90 55 | 116.93 | 85 o7
| |
e < o a o e e 2762 2.93 51 26.72 I 16
| |
: | '
Fiber . [ 26.32 29.47 45 | 236.86 210
Nitrogen-free extract : ‘ 43.42 48.63 65 | 564.46 5 08
:——_—'— —_—
Total . : [ 100.00 | 100.00 | . 944.97 P13 44

Nutritive ratio, 1: 7.4.
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20. Clover hay, grown by Dr. J. D. Clardy on rich, level upland;
cut in bloom early in June; fairly well cured and stored in barn.

Analysis No. 20.

CONSTITUENTS,

Water . .

Ash . .

Protein

Fat .

Hiber .

Nitrogen-free extract .

Total .
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11.63 | | :
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6.49‘ 7.34|....‘ :

14.22 | 16.0 62 | 176.3 ‘ .
‘ ‘ 2
| |

2,42 | 2.74 . 6o | 29.04 |
29.95 \ 33.89 \ 47 | 281.53 |
35,2971 39041 70 | 494.06 |

| 100,00 i 100.00 | . | 980.96 | #1

Nutritive ratio, 1: 4 8.

24. Red clover; grown by Mr. J. J. Curtis, Fayette county ; |
grass soil; cut when about one-half of bloom had turned brc

salted, adding about one-half bushel of salt to ton of hay.
ond-class hay, caused by continual damp weather after stacking.

««Stock eat it well, especially cows.”
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Total .

Apalysis No. 24.
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Nutritive ratio, 1: 7.69.
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Without exception these clover hays are remarkably good. In
protein the most valuable nutrient, Nos 9, 10 and 20, exceed the
maximum amount reported in American clover hays. The following
table is given to compare each sample with the av erage of thirteen
analyses made elsewhere in this country :

o - | ?
w3 ‘ |
P | | 2
CONSTITUENTS. =02 9 s O i L9 il a0 ] i
i l
Ny s r ; ‘
2 l | | AT
Water . . 14.65 J 9.80 ' 9.98 | 10.04 | 10.%0 II 63 13.75
| | |
. . . . . ] 5.35 | 7.86 | 7.76} 7.66 | 6.31 6.49 7-99
| | |
ffotein . . . . .| 11.44| 14.22| 15.81 | 12,08 | .10.63 | 14,22 9.89
|
O . . .. | 2.02 3.68‘ 2.92 g 2,634 2 62 2.42 T4
| | a |
HDECEEY |, . . . ! 26.69 25.53 | 28.42 | 28.90 | 26.32 | 29.95 24.07
Nitrogen free ex- | ’ f
BEICEEE., . . . .| 30.87 38.91 | 35.11 | 38.69; 43.42 35.29 43.43
f 100.00 | 100.00 | 100.CO ‘ 100,00 | 100,00 i‘ 100,00 100,00
1‘ f i
Nutritive ratio . .| 1I: 6.1 Ls.I s Ir43 7063 } Gy i I: 4.8 I:387:6
' |
Calculated value . | $14 oo $12 351

|
|

$16 84 $13 ‘ 3 44 J $15 88

But little comparison can be made on these samples as to the
effect of cutting at different stages of maturity. It will be noticed
that all the samples, with the possible exception of No. 24, were cut
at about the same stage of maturity. It was the endeavor of the
writer to receive samples cut at different periods of growth, but the
prevailing idea, to cut clover while in bloom, seems to be well estab-
lished in our State. In No. 24 the analysis might seem to indicate
that it was cut too ripe ; but Mr. Curtis, the grower, seems to think
the inferiority due to rains after being stacked. It does not fall much
below the average, however.

TIMOTHY HAY.

Five analyses were made of timothy hay :

4. Timothy hay; taken from stack; not well cured; bleached
by rains; very ripe; seeds mostly shelled out; hay coarse and stems
woody.
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Analysis No. 4.
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Nutritive ratio, 1: 21I.
13. Timothy hay ; collected by Dr. J. D. Clardy, Christian county; T
taken from stack; nearly ripe when cut; the hay grew on bottom
land; black soil; subsoil yellowish-red clay; Dr. Clardy says the ay
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. 2
suffered much from drouth, and is not equal to usual crops. 5 2l
rass
o
Analysis No. 13.
ed 5—}? u3 < ;‘?
= o & id i) =
S e
s A :.g 0 ®n
CONSTITUENTS. o s == o)
L -~ @ G are:
‘ : D <o BE
| —_ Vo =) n
1 ) oyl tater:
ke adh = =
3 : 0317 S =
| il
Waters: wif Boiaiie T e nana U e bl Bl o R v e Rt R e R . Water .
T T R K RS P B i 1) 5 R e g Ash . .
DYOTEIN v vin i ne el S T 6 Fo s e 6556 57 68.74 2 g8 Protein
Fat . l 2,07 Z52n 48 19.87 | § Fat
; i ? 3
Riber w22 eo - c 1 1 i :
Fiber . { 29.97 | 32.59 | 58| 347.65 31 bex
Nitrogen free extract . . . . . . . .| 48.78 | 53.05 62 | 604.87 5 4 Nitroge:
| i | sl o AR
iRotalspit il L i e ‘ 100.00 | 100.00 | . . .| 1041.13 | §iz4 Total
|
Nuts

Nutritive ratio, I: I4.

g s



n cout
n bot
s the

2NJEA H:‘HTH].’)!U’\ |

AGRICULTURAL EXPERIMENT STATION., 63

15. Timothy hay; from Jefferson county ; taken from stack;
stems coarse and woody ; cut at ripening of seeds.

Grown on black soil ; average sample from stack.

Analysis No. 15.
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Nutritive ratio, 1: 18,22,
21. Timothy hay; grown by Mr. Curtis, Fayette, county; blue-
§rdss region ; cut in ripening stage: not as good as usual.

Analysis No. 21.
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Nutritive ratio, 1: 18.



64 REPORT OF THE

22. Timothy hay; Mr. Curtis, Fayette county; cut in ripening
stage. : !
Analysis No. 22.
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Nutritive ratio, 1: 17.7.

Unlike the results from corn fodder and clover hay, we find
samples under consideration poor in quality. They do not compare
favorably with timothy hay grown in other parts of this country
The following table is given for comparison:
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Undoubtedly the cause of this inferiority of the timothy sent to
the Station for analysis was due to its overripeness when cut, and
perhaps to the drought. The prevailing custom here seems to be,
judging from the samples sent, to cut timothy hay at its ripening
stage. This is too late to obtain the best quality of hay, as the above
analyses show. A computation showing the loss to the farmers of Ken-
tucky by neglecting to cut their hay at the proper stage of growth,
would, without doubt, reveal astonishing results. Cut at an earlier

stage, the quality, at least, would be much better, and this is what
the farmer should seek in preference to quantity.

TIMOTHY AND RED TOP.

Three analyses of timothy and red top were made with the follow-
ing results. Like the timothy hays, these results do not compare
favorably with results obtained elsewhere, and the inferiority is due,
no doubt, to the fact that the samples were too ripe when cut.

17. Timothy and red top; grown in black alluvial soil, with a red
clay subsoil ; Jefferson county.

Cut at ripening of the seeds.

Analysis No, 17,
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Nutritive ratio, 1: 13.5.
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26. Timothy and red top; grown by P. W. Justice;
red top; stored in barn; cut

mixture of timothy and
ripe.
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Analysis No. 26.
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Nutritive ratio, I: 14.9.
25. Timothy and red-top;

overflowed land; cut when red-top was in full bloom ;

Analysis No. 25.
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. AGRICULTURAL EXPERIMENT STATION.

ANALYSES OF GERMAN MILLET.

12. German millet; grown by W. L. Hawes, Fern Creek, Ky.;
grown on black alluvial soil, red-clay subsoil; cured in barn; the

hay was cut immediately after full-blossom.

Analysis No. 12.
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23. German millet straw; grown by Mr. Curtis, Fayette county;
cut when ripe and threshed ; about one-fourth of the seed remained
with the straw. ¢ Cattle eat it with a relish.” The analysis shows

it to be almost worthless as a food for stock.
of
: cl
Analysis No. 23.
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AGRICULTURAL EXPERIMENT STATION. 69

ANALYSIS OF SUGAR-BEETS.

An analysis of sugar-beets is given below. The comparative value
of beets and hays, as a food, must be taken with latitude. The
cheapest food is not always to be considered. A change of food,
mixed foods, etc., are often of great advantage and of benefit.

16. Sugar-beets; grown by Dr. R. J. Spurr; taken from a pit this
spring and analyzed. The tops had begun to grow.

Analysis No. 16.
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ANALYSIS OF ORCHARD GRASS HAY.

14. Orchard grass; grown by Dr. J. D. Clardy ; grown on rich
upland, a dark-gray soil ; subsoil of red clay.

““All our grasses poorer on account of a severe drought,’

Clardy.

Hay taken from stack; cut about the first of June, while in bloom.

REPORT

Analysis No. 14.
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ANALYSIS OF RED-TOP HAY.

I1. Red-top; taken from stack for analysis; grown on black allu-
vial soil; red clay subsoil; Jefferson county; cut about the time
the seeds were ripening.

Analysis No, 11,
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ANALYSES OF BLUE-GRASS.

3. Blue-grass hay (Poa pratensis).

P

stack. The hay was cut after the blue-grass had been ripe

This sample was taken from a

about two weeks; it was not well cured ; the stems were hard and

woody ; crop of 1885.

Analysis No. 3.
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28. Blue-grass ( Poa pratensis); from College grounds; cut when

about five inches high, before heading.

10 Calculated value: As hay, $21 41 per ton; as grass, $4
ton.

a
Analysis No. 28.
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20. Blue-grass (Poa pratensis); College orounds ; cut when well
9 o > o ) 31
headed, but before blossoming. nea
Analysis No. 29,
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v well 31. English blue-grass (Festuca pratensis); from Dr. R. J. Spurr’s,

near Lexington, Ky.; cut before heading.

Analysis No. 31.
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From these analyses we find the blue-grass of excellent quality,

the overripe and damaged hay excelling the best of timothy hay

analyzed. The hay from the young grass, both ,of the English and

Kentucky blue-grass, giving remarkable results.

The protein i

one case being 23.83 per cent, in the other 30.33 per cent,

1

the

0)\ 8

ever, it is proper to remark here that in an analysis we calculate the

protein compounds from the amount of nitrogen we obtain. I

reality all the nitrogen is not in the form of albuminoids or protei

compounds—especially is this the case in young grasses.

other compounds of nitrogen are questionable nutrients, but

pu
|

100
11C5¢

by
S

supposed that they act in some secondary manner, at least to some

extent. For the want of better knowledge on this subject, and

order to make analyses of comparative value, chemists at presen

compute all these nitrogenous compounds as protein.

32. Corn ensilage; from Maj. P. P. Johnston, Lexington, Ky

taken from pit April 19, 1886; put in last September when the cor

was in first silk.

Analysis No. 32.
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27. Corn ensilage; from George W. Crum, Louisville, Kentucky

Analysis No. 27.
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Total . 100,00 100,00

No definite conclusions can be made from the result of so few
analyses. Many more analyses must be made before general con-
clusions can be reached,

There is no question about the excellent qualities of the blue-
grass.and the clover hay.

Itis to be regretted that the timothy hays sent in were all cut at
about the same stage of ripeness. Undoubtedly better results would
have been obtained with hays cut when not so ripe.

Kentucky certainly produces a most excellent pasture grass—blue-
grass.

From the results of analysis No. 31 we find that the English blue-
grass is extremely rich in protein, and as it grows to
height, it will undoubtedly make one of the r

a considerable
ichest of hays.
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Clover. and
also
[By Albert E. Menke, Professor of Agricultural Chemistry, and H. F. Hillenmey: cecd

Fayette county, Ky.]
Our
Clover is one of the most important crops grown in this Stat into
we therefore think that facts relating to its cultivation will be and
interest. It is customary in Kentucky to sow clover between [Mar seed
1st and April 1st. It is almost invariably sown with small gr the
without any preparation of the surface, save when seeding with o a]
Providential conditions are relied upon to cover the seed or prot winc
it during its period of germination and earlier growth. Experime also
and close observation, covering a period of several years, favor i fore
. opinion that when the seed is sown on an unprepared surfacc heal
_ prevailing custom as to the time of seeding is not judicious. '. vent
sown in January, the action of rain, frost and thaw will embed ! Viz:
seed, entirely shielding it from the action of both frost and win in dj
The seed, that has been exposed to severe frost will germin shin
perfectly, if thawed in exclusion from light. The question as'! has |
whether or no light is prejudicial to germination is unsettled. Jol quar
ston observes that ‘‘ when seeds are made to germinate in a limit mad
portion of atmospheric air, the bulk of the air undergoes no u prac
terial alteration, but on examination its oxygen is found to have¢ Com
minished and carbonic acid to have taken its place. Therefore, dur cove
germination, seeds absorb oxygen gas and give off carbonic al show

Hence it is easy to understand why the presence of air is necesst
to germination, and why seeds refuse to sprout unless oxygen |
within reach. It is a well-known fact that the leaves of plants in su
shine, evolve oxygen and absorb carbonic acid, while in the

(=T

the reverse takes place. So it is with seeds which have begu
germinate. When exposed to the light they give off oxygen i

of carbonic acid, and thus the natural process is reversed. Bu
necessary to the growth of the young germ, that oxygen shou
absorbed and carbonic acid given off, and as this can take place to!
required extent only in the dark, the cause of the prejudicial acti
of light is sufficiently apparent, as well as the propriety of coverl
the seed with a thin layer of soil.”” On the other hand, we must¢
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AGRICULTURAL EXPERIMENT STATION. 79

sider the fact that nature does not bury the seed, but scatters them
over the surface of the soil, where they are at most partly covered,
and yet these seeds usually germinate satisfactorily. Hoffman has
also found, in experiments made on twenty-four kinds of agricultural
seeds, that light causes no appreciable bad effect in their germination.
Our results would tend to show that the factor, frost, has to be taken
into consideration, as it was very evident to us that seeds when frozen
and thawed in the presence of light, were injured, whereas, covered
seeds were comparatively, if not entirely, uninjured when exposed to
the same conditions.

The conventional time of seeding is one during which high arid
winds prevail, accompanied by bright sunshine. Is it not probable
also that the combined action of these two conditions on the seed, be-
fore the plumule has entered the earth, is seiously detrimental to a
healthy growth? The causes which, in our opinion, operate to pre-
Vent a satisfactory germination and subsequent good stand are two,
viz: The loss sustained when the germinated seed is frozen and thaws
in direct light, and the destructive influence of wind and bright sun-
shin€when in the same condition. Half the seed sown in January
has here invariably resulted in a better stand of plants than twice the
quantity in March or early April. This is the result of experiments
made with carefully counted seeds, which is also corroborated in field
practice. The following is a series of experiments made’ this year.
Commencing on February the 2d, we sowed ordinary red clover seed,
covered and uncovered, at intervals of ten days. The table appended
shows the daily temperature and weather conditions :

e
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| THERMOM. \
,‘:' Date. E”—/‘_—_‘ Bar Wind.
, “ Max. “ Min \
; ) — —
Feb. 2. . E 18 '\ 12 )\ 29.48 \‘ N. N. W. Gentle . .
i 1 el R ) 2 | 29.32|N. Light .. . - .
47 7 7 —2 ‘ 29.55 l N. W. Brisk .
sehe 13 liias \ 29.72 ‘ S. E. Light .. .
) 35 ‘ 4 I 29.29 | S. W. Brisk. .
SR ‘ 35 \ 9 | 29.35 | W. Gentle . .
R \ 45 ! 16 E 29.19 | S. Ggntle .. .
e l 504l}: 231 \ 29.15 . S E. Gentle .
SLeNT0 ] 51 \ 38 \ 29,22 1 E. Gentle.. .
| A l 56 “ 42 i\ 29.15 L S. Gentle.. . . .
1] T2 ] 41| 33| 29.00 | S. W. Brisk. .
1 gt i3 ‘ 28 { 28.91 ‘ SEWIEDioht e,
ey j 49 ‘ 36 \ 28.94 ‘ SHALTR S
‘ i 15_,‘ 38 l 17} 29.27 [N_ W. Brisk . ...
«; EE S | 25 ‘ 10 \‘ 29.60 | W. Gentle . . ..
i‘i OO & l 40 ‘ 12 l 29 45 | S. W. Gentle . .
| A e B ) | 26 | 29.28 " S. Light.
,‘ T gL E, 38 | 18 ‘ 28.90 | N. W Very High . .
}1 (TR To fdl 19 ‘ 9 l 20.42 ‘ N. W, Brisk . . . .
| t¢ a1 41 | 26 ‘ 29.06 l S. W. High .
S22 40 1 22 |  29.32 \ S. E. Gentle .
; g 49 | 32 ‘ 29.51 ‘ N. W. Gentle . . . . .
G Y S 55 ‘ 27 29.32 t E. Light ;
SO i 42 22 ‘ 28.71 } W. Brisk
' ce 26 25| 10| 29.40 ‘ N. W. High. . .
‘ GO 2% 27 ‘ 15i 29.33%N,E,Brisk R
1 28 38 | 20‘ 29.22 | E. Light . . . . . .
IMar i1 32 l 20 ] 29.42 l N.N. E. Brisk . .

e e

Snow, rain, etc,

Fine snow.

Snow.

Slight thaw.
Fine day.
Fine day.

Fine day.

Nice morning

Rain.

Light rain.
Light snow.
Fine day.
Snow .
Snow 4 inch

Bright day.

Bright sunshine

Light snow.

Light snow.

Fine day.

Bright.

Light rain.

Raw,

Light snow.
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THERMOM. ‘
:DATE. ‘ﬁ-——“ Bar. * l Wind. Snow, Rain, etc,

| Max. | Min.

‘ |

‘¢

[

£t

e

LN

Iye
2.

By
14.!

L6
17.3
18 . |
19,j
20 .

21 .

27 .
28 .

29 .

‘ 40 | 2§ 29.38

.| 58| 28| 29.27

30 I8hI 20 48
39 18 i 29.41
41 24 ! 29.20
37| 27| 29.31
38 [ 22 J‘ 209 22
37 i 29 | 29.06
34 |23 29 11
39 27 29.39
48 | 21| 39.20

44 37 28 .64

62 | 36 29.02

61 ‘ 44 29.32

63 53| 29.27

72 | 56| 28.95
b= TE a8 o
36 | 30| 28.56

43 30 | 28,99

‘ 34 j 31 29.34 J

|33 31 29.12
40‘ 29 29,26
57 41 29.08

Ta vy

4
v

Wik

E. Liphts 5.

3 | W. Gentle. .

N. E. Gentle . .
E. Gentle .

| N. W, Gentle .
2 | W. Gentle , .

W. S W. Brisk . :

| N. W. Gentle .

NEWL Bigh 50
‘) Light. .

S. W. High .

W. Brisk

SIRVWE Brislcies
S. W, Brisk .

N. E. Gentle . . .

N. E. Gentle . .

| S. W. Light . .

SElightaes
SEAWSSHighyte:
WetH o hi ittt
W. High .

Wi Briskee

S. Gentle

S VW EBTiSic s
N. E. Gentle .
N. E. Light . .
N. E. Light .
E. Gentle .

Light snow.

Light snow.

Snow.

Rain.

Light snow:

Clear.

Clear,

Very smoky.

« « . .{ Light rain.

. { Rain.

Snow.

Ground frozen.

Light snow.

Rain.

Rain.

S by, 4
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THERMOM.
DATE. | Bar. Wind. Snow, Rain, etc,
Max. | Min. .
Mar. 30 55 5202 SN g TS B oh Letaes | Rain.
e ‘; 36 30 2827 65 EVWERTuT o it et Rain,
April 1.| 47| 29| 28.97 | W.High.. . . .| Snow.
(RERE R D12 36 ‘ 31 | 29.22 | N. E. Gentle . . | Light rain.
g gl 31 27 2q1r2081 NUE Sl5ioh G ar Sleet, rain.
B gl iEg a8 o ag aa | NAE St o Sleet, rain.
i B 29 25 | 29.14 | N. E. Light . Snow.
(G5 29 | 26| 28.79 | N. W. Brisk . Snow.
SO 35 25 29.15 | N. W. Light . . Snow.

8. 48 | 27| 29.45 | S. E.Gentle . Fine day.
tieiE gL 61 34 29.43 | SSEE&Gentler Fine day.
dGEST 0G| -t 64 46 | 29.36 | S. W. Gentle. . . Fine day.
¢ 11 ‘ 63 | 50 29.26 | S. Brisk . Rain,
o>z 50 i 29.35 | S. Centle . . Rain.

MG e ‘ 70 51 ’ 205305 [ G entle i Fine day.
ST A | 76 55 \ 29,30 | S. Gentle Fine day.
S Tn ‘ 77 | 59 i 29.29 | S. Gentle Fine day.
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= We found that seed sown on the surface of the ground on Feb-

ruary 2, to be entirely embedded, continuing from that date until
March 13, the number of seeds that sank out of sight diminished
regularly. This was only to be expected, owing to the fact that the

weather naturally improved as the season advanced. The seeds that

were covered by the action of the weather almost all germinated,
whilst of those left on the surface of the soil and afterward thawed by
the sun, very few germinated. There was one very curious result,
which may have been accidental, so we are not prepared to attach
any value to it until we have repeated the experiment. It was as
follows: Covered seeds sown on February 2, 12, 23, March 3 and 13,
were all growing well about March 28. On March 31 the tempera-
ture fell considerably, and we had, as may be seen from the table, a
cold period lasting nine days. There was considerable sleet during
this time, and the plants were nearly all embedded in ice. On the
tenth day a thaw set in, and after the ice disappeared we found all the
plants killed except those sown on February 2 and 12, They were
not much stronger looking plants than those that came from seed
sown on February 22. Of course they were a little further advanced
than the sowings of March 3 and March 13; more than that, we
could not discern any apparent difference. Any explanation would
be purely hypothetical ; we therefore intend to let this portion of our
results rest until we can repeat the observation. We propose repeat-
INg our experiments next year, and also intend to try the effect of
€Xposing seeds simultaneously to light air currents and artificial low
témperatures, and then thawing in the sun’s rays, with a view to ob-
taining confirmatory evidence for our hypothesis that these conditions
oceurring naturally are destructive,

We also made some experiments to determine the relative value of
diffétent colored clover seeds. The seeds were divided carefully into
six different shades, geenish, yellow, light brown, brown, dark brown,
black. The same number of each class were sown under identical

conditions to obtain a good comparative result,

The Green Seeds.—Very few of these reached the cotyledonous
stage, and those that did resulted in weak plants.

Lhe Yellow Seeds.—Almost all of these germinated and produced!
agood stand of healthy plants.
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The Light Brown.—This class did very well, but not quite as v

as the yellow seeds.

The Brown Seeds.—Again a slight decrease in value is to |

noticed in the number of seeds germinating and the size of

plantlets.

The Dark Browrn Speds.—As the darkness of the seeds increascc

their value evidently decreased.

The Black Seeds.—This was but a confirmation of the last resul

Haberlandt has made a number of experiments in this latter
rection, and our results practically confirm his. The clover seed

used for these experiments was obtained from Henderson of N

York, and was very good. ‘We are indebted to Dr. R. J. Spurr

the meteorological observations used in the foregoing tables.

BULLETIN No. VII.
Fertilizers.

FERTILIZERS ANALYZED, 1886.

The prices given to the fertilizing ingredients as found in the tabl
to follow were adopted when the law went into effect. At presci
these prices are too high to represent the selling prices of fertilize:
and especially bone manure. About 20 per cent. should be deduc!

from the estimated prices on the tags. The relative value remai

the same, and is of great importance to the farmer in comparing
different fertilizers.
The official analyses are tabulated in the following tables:

il O

11
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PHosPHORIC AcID.

MANUFACTURERS’ ADDRESS. NAME orF BRAND.

' ON uonelg
1u3)
‘9In3sIoy
ENEle)

1ad ‘arquiog
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| 1adaquyosuy
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| Cleveland Dryer Co., Cleveland, ., . . .
Cleveland Dryer Co., Cleveland.. . . .

Cleveland Dryer Co., Cleveland . .

Cleveland Dryer Co., Cleveland . . . .
Cleveland Dryer Co., Cleveland . . . .

Cleveland Dryer Co., Cleveland . . . .
Geo. E. Currie & Co., Louisville . . . .
Geo. E. Currie & Co., Louisville . . . .
Wm. A. James & Read, Richmond, Va .

Michigan Carbon Works, Detroit, . . .

Amor Smith & Co., Cincinnati, O . . .
Amor Smith & Co., Cincinnati, O . . .

Clark’s Cove Guano Co., Boston . . . .

Ammoniated Superphosphate of Lime .

Ammoniated Bone Meal

Eddystone Soluble Guano

Connecticut Valley Tobacco Fertilizer .

Ohio Seed Maker

White Burley Tobacco Fertilizer . .
Buckeye Superphosphate

Square Bone .

Falls City Superphosphate of Lime. . .
Falls City Raw Bone Meal, . . . . . .

Roanoke Ammoniated Superphosphate .

Homestead Corn and Wheat Grower . .

(e A R VY
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$39 72

45 72
33 21
45 40
32 33
32 06
36
81
72
24
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TABLE No. I.—Continued.
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MANUFACTURERS’ ADDRESS.

NAME OF BRAND.
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43a. .

Michigan Carbon Works, Detroit

Michigan Carbon Works, Detroit
Michigan Carbon Works, Detroit
Michigan Carbon Works, Detroit
Vemphis Fertilizer Company. Memphis.
A. B. Mayer Manufac’g Co., St. Louis
A. B. Mayer Manufac'g Co., St. Louis .
North Western Fertilizing Co., Chicago.
North Western Fertilizing Co., Chicago.
North Western Fertilizing Co., Chicago.
North Western Fertilizing Co., Chicago.
North Western Fertilizing Co., Chicago.
North Western Fertilizing Co., Chicago.

National Fertilizer Company, Nashville.

National Fertilizer Company Nashville.,

Jarves’ Tobacco Fertilizer . . .
Homestead Tobacco Grower . .
Jarves’ Drill Phosphate . . .
Hemp Fertilizer . .

Memphis Fertilizerf .
Complete Fertilizerf .
Missouri Queen Fertilizerf . .
Ralston’s Bone Meal , .
Tobacco Compound. . .
Challenge Corn Grower . . .
National Bone Dust

Prairie Phosphate. . . .

Twenty-six Dollar Phosphate . . .

Tennessee Superphosphate

Kock Cit Perpnosphates .

w
-
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254
42a. .| National Fertilizer Company, Nashville.| Tennessee Superphosphate . I e ] 6.65 I 2.69 l 1.78 | 2.84 | 2.77 , 34 47

43a. . | National Fertilizer Company Nashville.| Rock City Superphosphates

44a. . | National Fertilizer Company, Nashville. Vegetable Grower S 6
45a. . | National Fertilizer Company, Nashville.| Tobacco Fertilizer s
59 . .| Pacific Guano Company, Boston . . . . » L5438 |87
60 . Pendleton Guano Company, Atlanta . .| Phosphate, Potash and Ammonia . . .|I2.09 [ 6.
61. .| Pendleton Guano Company, Atlanta . .| Pendleton’s Ammoniated Superph’phate.| 9.69 | 6. .04 5 : 73
72 . .| Thompson & Edwards’ Fert. Co.,Chicago | Dissolved Bone Meal 7.76 | 4.06 | 3.23 | 5.32 v SHFS 97
73 . .| Thompson & Edwards’ Fert. Co., Chicago.| Kentucky Sure Growth Phosphate . . . 10.46 | 4.43 3.22 | 5.53 . LI 45

4L Thompson & Edwards' Fert. Co., Chicago.| World-of-Good Tobacco Grower . . . . 8.81 | 3.91 | 3.42 | 4.99 s s 06

*1In this estimate the following values are used for the essential ingredients: Soluble and reverted phosphoric acid, 11 cents per pound ;
ammonia, 1624 cents per pound; potash, 5 cents per pound ; insoluble phosphoric acid, 5 cents per pound.
T These brands are not legally on sale as yet in this State, as no tags have been ordered,
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TABLE IIL
Raw Bone Manures. Analyses and Valuation.

PHOSPHORIC ACID.

uaonIN

MANUFACTURERS’ ADDRESS. NAME OF BRAND.

‘ON UONIBIS

jua) 1ad a1njstogy
jua)) 1ad

LAuog aul Uy
- 3D 1ad [el0],
“jua)) 1ad eruowr
-owwy Se paje|

1 uog, xad
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-no[e)

Astroth & Miller, Louisville. .. . . . . .| Pure Raw Bone. . . . ; 11,36 2 21.27
R. H. Hoskins, Louisville. . Champion Bone Meal i 21,90 | . . . [21.90
T B Jones; *Eouisvilled el S Pure Raw Bone Meal . . ? 13.23 R 211818/
JEeBTones i llonisyallesheiic et . . .| Green River Bone Dust. ; (S VR S
J. B. Jones, Louisville . .| Pure Ammoniated Bone Meal . e s 2 16,99 |. . . [16.99
A. B. Mayer Manufac’g Co., St. Louis. . . .| Pure Buffalo Bone Meal 2 2450 T | e 247 O
P. B. Matthiason & Co., St. Louis Raw Bone Meal (Increscent Brand). . . . 5 23108 i 82308
North Western Fertilizing Co . Fine Raw Bone MeeET2 2 Cad iR i 22853
Wm. Skene & Co., Louisville Skene’s Pure Raw Bone Dust . SNl 11,53 | 8.63 [20.16
J. C. Struss, Louisville Pure Raw Bone Meal. RS X 11,36 | 6.81 [18.17
National Fertilizer Co., Nashville . . . Rock City Bone Meal 5 2155 6| S 2156
National Fertilizer Co., Nashville . . . . Pure Bone Meal wass B S 21,267 .. o|21.26
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41
36
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* Fine bone is all that passes through a sieve with meshes 1-25 inch square. Medium bone passes through a sieve with meshes 4 inch
square, but not through the'r-25 inch mesh sieve.

t The following are the values used: Phosphoric acid in fine bone, 6 cents per lb.; do. in medium bone, 5 cents per lb.; ammonia, 1677
cents per 1b., in both grades.

LEXINGTON, KY., July, 1886,
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R

BULLETIN No. VIII.

Experiments with Wheat, 1888.

IO TR Ho o M

Last fall, under the direction of Dr. R, J. Spurr, some experi-
nts were undertaken in wheat culture. At the time the Ex peri-
3 ment Station had not been organized, and as Dr. Spurr

was unable
{6 LlCVOtC very much time to the experiments, he planted, with a

cw of confining the experiments mainly to two lines of investiga-
tion :
Comparative test of selected varieties,
2. Effect of cultivation.

- ~ . 488344V 3838y AV S
TP e C R ARV Sl D JE L ME e P e b e bt ® § SR 1 t) &

The experiments were conducted on a piece of land used formerly
as a fair ground, but now belonging to the College. The land had

been in cultivation for three years. It had never received an appli-

ation of manure. The soil is a typical blue-grass soil, a medium
loam, two or three feet in depth, resting on a porous, reddish subsoil

" the same nature as the surface soil. This subsoil rests on blue
} limestone, quite cavernous, producing a fine natural drainage. The

ubsoil varies in depth from three to ten feet. Previous to these

‘periments the land had been in cultivation two years in tobacco,
ollowed by a potato crop.
Ten varieties of wheat were selected for the experiments.

'.ucty /as planted in drills eighteen inches apart.
¢ distance between d

Each

This unusual
rills was given in order to cultivate the w heat in

¢ spring, should the weather permit. Before planting the ground
vas plouﬂmd and thoroughly harrowed, but not rolled. The follow-

g table gives the names of the different varieties, time of planting,

ca planted of each variety, and date of coming up of each variety,
he amount of wheat sown was at the rate of forty pounds per acre:

= . « all 111G DVIG, U LEILLS Pl 11U,y WV
|1 11¢€ IO“O‘Vlllg arc e valucs Uuscl. LI0s5paolic aclil )

LexiNcTON, K., July, 1886,

cents per 1b., in both grades.
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No. Area Planted P}‘;E‘gn‘g Up.
TE e MartinisEAMbersv e inaaass U S i ds or19678 QLSS IR c i g
2ulENcClieenVihite FRE Sl Sa il S e eie o, o sR@ et e SR @ o
el Extrailiarlyi@akleyaes st smge sl s 0L IsRosE@c i cAESR R @ LS o
45D ethlEMediterraneani i S i e lee s s 00938 @ ctll i SR et
5 | 4-rowed Sheriff Wheat from Russia . . . 0.1424 | Oct. 26, . .| Nov. 3
oflmWhi fel Crimeant s S onei et o i S e s e (DD c LR R | Oct. 9
ZaliIndiang P eee RS Tt s e At B SR it PO Yo il : Oct.
SEiR(rengese s AR e e 0.0482 | Oct. 5. . Ocrt. 9
(o | B A D e R e e N e e o (ROCTEBTEE ., Oct ¢
10 Hick!siCalifornialsu g sl xaiiosy 013178 (RO ctisceiis | -

Below are given notes made upon each variety during differen
periods of growth:

1. Martin's Amber —Fall growth, stout and vigorous; stood th:
winter well. Spring growth, strong and close to surface of ground
straw erect, stout. May 21, heading ; May 27, in bloom; June 27
grain in hard dough; standing fairly well ; straw averaging 41 fee
in height; June 28, harvested. Heads beardless, flattened, abruptl:

pointed, averaging 314 inches in length; spikelets 16-20, averagin;

18 ; two to three grains in spikelet, generally two. Grains white, of

medium size and generally plump.

2. McGhee Wiite.—Fall growth very good ; slightly winter-killec

Spring growth small; not very erect. Straw very weak, averaging

in height 4 feet. May 14, in head; May 20, in bloom. Cut Jun

28 ; very badly lodged ; seed in hard dough. Heads smooth, square,

or somewhat flattened, slightly tapering, averaging 214 inches.

Spikelets compact, 12 17 in head, usually 15; grains per spikelet,

(3

to 3, mostly 3; grains nearly white; good, medium size, short and

plump.
3. Extra Early Oakley.—Fall growth very good. Stood the wint:

. better than any variety except the Deihl Mediterranean. Althoug!

a little slow in starting, the spring growth was excellent and erect.
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Straw very erect and stout, not lodging ; height averaging 4 feet. In
head May 5; in bloom May 13; ripe June g. Heads smooth, av-
eraging 27 inches in length, tapering somewhat ; spikelets 12 to 16,
veraging 14 ; grains in spikelet 2 to 3, usually 3; red, large and
ostly plump.
Dezhl Mediterranean.—Fall growth very good. Spring condi-
n the best of any of the varieties. Did not winter-kill in the least.
ok a very early and vigorous spring growth. Foliage profuse;
lor dark green. Straw not very erect, spreading ; strong, but growth
' heavy that it lodged in places before ripe. Average length to
straw 45 feet. In head May 13; in bloom May 26; ripe June 21.
icads bearded, square, averaging 214 inches in length. Spikelets
ompact, 18 to 22 in head, averaging 20. Grain per spikelet, in most
mstances, 3, sometimes only 2; red, not very plump, of average size.
5. Four-rowed Sheriff (from Russia).—Fall growth tender. Stood
he winter well.  Spring growth very backward. In head June 4;
bloom June 11. Taken by rust. Did not ripen.

f

6. White Crimean.—Fall growth good ; winter-killed. No spring
rowth whatever.

7. Egyptian —Fall growth good. Entirely winter-killed.

8. Genoese.—Fall growth fair. About 40 per cent. winter-killed.
pring growth erect ; straw erect and very strong, averaging about 4
cet in length. In head May 14; in bloom May 22 ; ripe June 3o0.

ads somewhat rounded, beardless, loose. Spikelets per head,

4-18.  Grains per spikelet, 2 to 3, usually 2. Red wheat; grains
large ; somewhat shriveled.

9. Hicks.—Fall growth good; stood the winter well. Spring
growth profuse and grass-like. Straw erect and strong. Did not
lodge. In head May 14 ; in bloom May 21 ; ripe June 28. Heads
beardless, square, averaging 214 inches in length. Twelve to 16
spikelets in a head, averaging 14. Grains per spikelet from 2 to 3.
Grain red, hard, long and of average size.

10. /ndian.—Fall growth good. Completely winter-killed.
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Following are given the data of the time of cutting, yield per plot | 3
nea

of grain and straw, and the estimated yield of same per acre:
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McGhee White . . . . . . .. . . .|June 28| 9114 28 623 | 8173 | 7163
BxtraiBarly @akley 5 S5 0o saiaiies i June 9| 297 32% | 623 773 5052 riall
BerhlMediterranean’ 5= =Sasien v ‘]une 21| 175 31 61Y G772 17 | was

Genoesefni il s uneigol Ry el s o pieEl B 60 374 231 4702 j Som

Hicksamtsir bl niseoisunsnnnne bodiidlune 281 #186 23Y% | 621 765 5809

Conclusions as to Varieties.

1. The Crimean, Egyptian and Indian Wheats are valueless in this

s
=

section of the country, because they are unable to stand the severity f cigh
of our winters. Last winter was a fair winter on wheat, yet these  culti

three varieties were entirely winter-killed, while most of the other  Th
varieties stood the winter well, growing in adjacent plots. vigot

2. The Genoese probably will be unable to stand the majority

winters here. Otherwise it is a good wheat. It will be tried agann
this year. § the v
3. McGhee White is defective in having a weak straw, and easi'y

lodges. Probably on uplands it would succeed well. § vatec

4. The Martin’s Amber, by this year’s trial, proved to be an e:-

cellent white wheat, standing the winter fairly well; fine straw and :
good yielder. It deserves further trials.

=

5. The Four-rowed Sheriff proved valueless, as it was overtaker

by rust. Unfortunately this variety was not planted at the time
planting the other varieties, but twenty days later, and the late
planting undoubtedly had much to do with the fatal effects of the
rust. Although a total failure, the experiment is valuable in showing

the danger of very late planting. 1

6. The Deihl Mediterranean is a most excellent bearded wheat, and 3
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3 stood the winter the best of any variety. The straw is a little too ’
er plot heavy for low lands in such a season as that of last, but nevertheless
it is very strong. It was laid flat by several storms, but partially
f se again.,
! B2 E‘, 7. The Extra Early Oakley proved to be a most excellent variety
| gz ‘ his year. Its early maturity prevented the attack of rust entirely,
‘ g 2 B 1t straw is strong and erect, not loding in the least It proved to be
B 2 B the best yielder of any variety, and the wheat is plump and of the
lv t in quality.
g 8. It should be stated that the yield of all the varieties, with the
°° xception of the Deihl Mediterranean, a bearded wheat, was mate.
3 | 5052 § rially lessened by the ravages of the English sparrow. - An attempt
721y was made to keep these pests off, but it was almost useless, as in
e § some places they took every grain from the head. The Extra Early
: | Oakley in particular suffered. It is estimated that fully one-fourth of
e | the wheat was wasted by these birds.
Cultivation,
in this § }  As before stated, all the varieties of wheat were planted in drills
severity hteen inches apart, for the purpose of trying the effect of spring
t these | cultivation. The season was very unfavorable for the experiment.
eother d The main object was to give the wheat a good start and a continued
| vigorous growth. The wet spring was very favorable for the growth
ority of | :1 of wheat, and it was in the best of condition without the application
d again * the cultivator. Again, the ground was too wet to cultivate until

¢ wheat was nearly knee high, and by that time the ground was
il § 2lready shaded. Nevertheless, one-half of each variety was culti-
E  vated twice—the first time when the wheat was nearly

knee high and
gain ten days afterward.,

an €x-

and a § No appreciable difference could be distinguished in the growth or
vV alnd d £ 5 £ {
1 aturity of the wheat cultivated and that of the wheat uncultivated,
. * : cept the cultivated wheat at maturity was, generally speaking,
e ) f about three inches the taller.
e © 8 The cultivated and uncultivated portions of two varieties were
he late : . ; 3
‘ § "arvested separately and the grain weighed separately, with the fol-
} Of t.: 1€ z‘\.\‘..ing ]‘esults:
showing

=
|
=]

~at, {ll]L{

QAN ]



e

94 REPORT OF THE

210V

1a3d prarx
| parea3[nouq

* s[aysng

a1y 1ad pratx
aroy 1ad
*uon

PIPIA P23EABDD

MartincAmbe s et e o e e S e TR D 72

...
(&)
~J
(]
S
~

Pethlf@Mediternaneany e aac i o i e e Al 32.2 | 30.9 E:

The gain by cultivation is too small to justify the statement that
it pays to cultivate wheat. These experiments must cover the vari-
ous seasons before any definite conclusions can be reached in this
respect. Undoubtedly in a dry spring the results would have becn
much more striking.

Application of Fertilizers.
| The ground received no manure of any kind in the fall, but in the
: ' spring some experiments were made with fertilizers on the land not
intended for future plot experiments, for the purpose of giving the
wheat an early start in the spring. It was applied more as a tonic
than as a food.
On a plot of wheat one-fourth was not fertilized ; one-fourth

3

ammonia at the rate of ten pounds of nitrogen per acre, and the lust
one-fourth superphosphate of lime, at the rate of 100 pounds per
acre. The fertilized plots soon showed the effects of the fertilizers by
a more vigorous gro<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>