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LETTER OF TRANSMITTAL.

To His Hzxcellency, HoN. JoHN YouNG BRoWN, Governor of
Kentucky :

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

Very respectfully,

M. A. ScovEeLL, Director.
FEBRUARY 1, 1892.
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THE KENTUCKY AGRICULTURAL EXPERIMENT
STATION IN ACCOUNT WITH THE UNITED
STATES APPROPRIATION.

1891.

To receipts from the Treasuver of fhe Unifed States as per appropria-
tion for fiscal year ending June 80th, 1891, under act of Congress,

approved:March 2d; 1887 i, i ool i sa fo soliime e el e $15,000 00
By sRlATIeR N e e s e el e e e e T $7,729 96
Bl D DT e e e ek donitpse TS R v e e T AT a0 2,390 95 . |
Byl SnppUegicit Sttt b i ok Beipel e e e 1,142 44
Byifreightiand: exXpresss i icns, o o SHlEaihi, ey sl 166 55
By postage and stationery . . . . . o 0 0 0.0 o0 - 4 257 26
Byaprinhinos nrsesshi frers, v R L e e 988 98
Byaibiary v ks eaE e T o e et e 340 84
By tools, implements, etc. . . . . . .o w e e el e e 370 43
By chemical apparatus. . . . . . . o s 5. - oee e e e 578 56
By livestock . . . . . . . . AL L R 482 75
B VEIIRCAllANEONE - its stres e Jotieei s s st il et i e W iE e e bl 241 91
By entomological supplies . . . . . . . . .- ooe e . oo 93 10
By traveling expenses . . . = . .« . o . s o0 e o e 70 24
L NATI TR o e ooty e e SO DR D g 146 04

$15,000 00

We, the undersigned, duly authorized auditors for the in-
stitution, hereby certify that we have examined the books and
the accounts of the Experiment Station of the Agricultural
College of Kentucky for the year ending June 30th, 1891, that
we have found them all well kept, and correctly classified as
above, and that the rezeipts for the year named are shown to
have been $15,000, and that the corresponding disbursements,
$15,000, for all of which proper vouchers are on file, and have
been examined and found correct.

[Signed] R. J. SPURR,
PrineMoN BIRD,
Auditing Committee Board of "Trustees.

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

[Signed ] W. D. N1cHOLAS, Zreasurer.

HART GIBSON,

Secretary Board of Trustees, A. & M. College of
- Kentucky.
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ANNUAL REPORT

~—OF THE —

Kentucky Agricultural Experiment Station

ORI S S L

REPORT OF THE DIRECTOR.

The year, though begun under the most auspicious conditions,
was marked by a serious disaster to the Station by the partial
destruction of the Station building on the night of February
929d. The loss was a severe one to the Station, not only in the
destruction of the building, but also by the loss of valuable
records, and especially the laboratory records, by which much
of the work already done in many lines will be a total loss.
Fortunately the records in the office were saved. A great part
of the time of the Station force has necessarily been taken up
in preparing temporary quarters and planning for future quar-
ters. No time has been lost in rebuilding on the same model as
before, and we are now situated once again as fortunately as we
were hefore the fire, but unfortunately without any of our rec-
ords. No changes hiave been made in the Station force this
year. The work of the year may be summarized as follows :

1. Fertilizer control work. :

2. Studying the variations of fat in the milk of cows by the
use of different kinds of food.

3. Examination of honeys, candies, sugars and syrups as to
adulterations. This work was done directly under charge of
the Director, and the results may be found under the head of
the chemical division.
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b 4. Chemical analyses.
P 5. Field experiments with fertilizers on corn, hemp. potatoes,
‘ tobacco, wheat and pasture.

6. Field experiments, test of varieties.

7. Grass plot experiments.

8. Test of varieties of strawberries and vegetables.
| Results of this work may be found in the Bulletins incorpo
1 rated in this report. The following Bulletins were published
| during the year:
F

i

32. Strawberries and vegetables.
33. Corn experiments. ' Ne
34. Commercial fertilizers. rator
35. Experiments with wheat ; experiments with oats. the f;
| _ 36. Commercial fertilizers. fen
oo ! 37. Experiments with potatoes. lishe
s ' Very respectfully, numl
O | M. A. ScoVELL, Director. The
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B .DIVISION OF CHEMISTRY.
she

Notwithstanding the fact that:the loss of the chemical labo-
ratory by fire ocourred at the beginning of the fertilizer season,.
the fertilizer control work has been kept up, thanks to the effi-
ciency of Mr. H. E. Curtis, and the analyses have been pub-
lished in Bulletins 34 and 86. In addition to these, quite a .
number of fertilizer samples have been analyzed for farmers.

The determinations of specific gravity of potatoes for Bulletin
37 were also made in the chemical laboratory. Daily tests of Vi
the fat in the milk of each cow at the Station farm have been : S
made, averaging about ten tests each day. Various rocks, min-
erals, &c., have been determined for farmers and others. The ;S
work of the Association of Official Agricultural Chemists on ik
methods was joined in as usual, and a large number of syrups,
sugars, honeys, &c., were analyzed for the United States De-
partment of Agriculture (see Bulletin 13, part 6, Division of i
Chemistry). This last work was done by the Director, assisted f
by Mr. Curtis, with the aid of a polariscope and other apparatus
kindly loaned by the Department. The results of this work AR %
are interesting, and are inserted here, as are also a few other
analyses and investigations that have not been published else-
where.

Butter.

A few samples of butter made at the Station farm from milk :
of the Jersey cow, Justa Pogis, were analyzed in connection
with a test of this cow. Milk of each day was creamed in a
Cooley creamer and churned separately, taking care to have the
treatment in all respects as nearly uniform as possible. The
analyses may serve to show how much variation there may be,
éven with the greatest care of manipulation :
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Jersey Butter—Cow. Justa Pogis.

STATION NUMBER. anilg;i.lk OF I Tag per cent. %Sﬂl;;:.n&ngurd Water per cent,
§5BE Rl 11th. 80.16 1 5.30 14 .54
TG60i AR L 12th. 80.90 ‘ 3.84 15.26
O R Sl f iy 8000 | 614 15.16
PETBE s 14th. 71.50 ‘ 7.86 920. 64
i e 15th. 75.26 ! 8.22 16.52
A e T 16th. 7760 | 7.98 14,42
IR 17th. 82.02 4,91 | 18.07
IBR0 A e 18th. 78.95 5.76 w 15.29
BRI N 19th. 81.50 6.26 " 12.24
TEBZIMIER S 20th. 79.40 5.39 \ 15.21
TRO2 i e 91st. 78.81 7.52 \ 18.67
598t s R 99d. 80.24 6.00 | 13.76

Sorghum Cane.

A few varieties of sorghum were grown on the Station farm
this year from selected seed heads furnished by the De
partment of Agriculture. The most promising ones were gath-
ered on October 9 and tested for their sugar contents, the results
being given in the following table. The sample for analysis was
obtained by selecting ten or twelve of the ripest stalks of each
variety, which were weighed, topped and stripped and weighed
again, and then run through a small cane-mill and the juice
weighed and taken to the laboratory, where the sugar was im-
mediately determined. The specific gravity of the juice Was
taken at 20° C. The table gives the per cent. of cane sugar and
reducing sugars in the juice, the weight of juice extracted by
the mill from 100 parts of stripped eane, and the weight of tops
and leaves to 100 parts of stripped cane:

Iaquun \J uo1ju}s
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Table—Analyses of Sorghum Juice.

& 72 ) o) ~ —_
s 5=} ] = <
Z g 2 S e
g LA = o ® =
B - = n . =] =
Variery oF CANE AND = = =] g., ==
2 DESCRIPTION. ! = 3 5 3 R
< 3 - w @ B )‘-‘:‘
2 2 : £ Gra oq R
g B 03 5 | E£8
o B2 = ‘g oo
S . " ' o n R
iPer cent.| Per cent.|Per cent. Per cent.
1646 | Amber—Seed head 3802 . .| 1.077 | 13,02 | 2,16 36 %
1647 | Amber—Seed head 5671 . .| 1.075 | 12.12 | 2.83 46 | 31
| | |
1648 | Lot 112—Seed head 6098 |
S I s e e e b IR SRR LR D 46 | 54
1 1 i '
1649 | Folger’s Early—Seed head ‘a 1
| 7278 e s | 0B 4B a7 80 33 | 29
| |
1650 | Folger’s Early—Seed head
779005 e SRR A R OB I 118594 S 1 98 40 | 35
1651 Early Orange—Seed head L
{ 9272. Seed hard . . . .| 1.081 | 13.02 | 2.94 50 35
1662 | Link's Hybrid—Seed head | |
1 | |
D047 S v b v e 10797 a4 1392 5180 41| - 28
1658 | Link's Hybrid—Seed head | |
et D e s U o ) 46 | 37

Phosphatic Limestone.
Dr. Robert Peter first called attention, in the reports of the
Kentucky Geological Survey (Vol. A, part 1, p. 245), to the

occurrence in the upper part of the Trenton limestone, in Fay-

¢tte county, of layers remarkably rich in phosphoric acid. He
had already, as early as 1848, observed the occurrence of con-

siderable quantities of phosphoric acid in the common *‘blue

limestone > underlying the ‘¢ Bluegrass Region’’ of Kentucky,
and recognized the relations between the presence of this store
of plant food and the remarkable fertility of this region.
(Albany Cultivator, April, 1849.) The best and most character-
istic ““Bluegrass’’ soil rests upon the Trenton limestone, and
seems to have been formed in place by the disintegration of this
limestone, and it is interesting to record here an observation of
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Dr. R. J. Spurr, who found abundant fragments of the phos.
phatic material in the subsoil of a part of his farm, in Fayette
county, near Greendale. In taking a sample of subsoil, Dr.

Spurr noticed this material resembling weathered chert in ap. |

pearance, but very soft; and, upon bringing some to the labo-
ratory, it was found to be highly phosphatic, as well as
containing a very notable quantity of fluorine, as is the case
with the phosphatic limestone generally. It was almost entirely
free from carbonate.

Below is given the per cent. of phosphoric acid in this, and
also in some unweathered samples of the limestone, selected
with a view to obtaining the largest results:

1659. Soft, brownish material -in thin fragments, from sub.
soil on farm of Dr. R. J. Spurr, near Greendale, Fayette
county, Ky.

677. Gray and blue limestone from cut on Cincinnati South-
ern Railroad, Fayette county, near Greendale ; soff, with red-
dish tint.

592. Soft, dark streak, about one-half inch thick in sixth
layer, exposed by grading in front of A. & M. College building,
Lexington, Ky.

593. Light streak ; rather hard, in same layer as 592.

Analysis—Air-dried.

1659 ‘ 677 1 592 593
o e o i e
AN aA bides -y o, O e | 33.56 i 13,22 | 20.78 | 149
w . z
Equivalent to Tricaleic Phosphate . . . . . . | 78.82 | 28.86 | 64.93 | 312
| ]

In this connection it may not be out of place to give the
results obtained from some other samples of limestone from
different localities :

551. Blue limestone, from in front of A. & M. College build-
ing, Lexington, Kentucky.

660. Slaty rock, from cut on K. U. R. R., near the Warfield
place, Lexington, Kentucky.

661. Rock in place, city quarry, Lexington, Kentucky, laye!
two feet thick ; third layer from top.

662. Ordinary limestone from cut on K. U. R. R.
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663. Blue limestone, same locality, more slaty than 662.

6s4. Same locality ; like 662, but more fossiliferous.

665. Same locality ; more slaty than 663.

675. Gray limestone, from cut near Greendale, Fayette county;
hard rock.

676. Blue limestone from same locality ; soft rock.

724. Soft limestone, on Georgetown road, five miles from

Lexington.
Analysis—Aiy-dried.

591 666 | 661 |- 662 663 | 664 | 665 | 675! 676 | 724

|
Phosphorie | 1
Acid ,. .| 3.84 [ 1.20 | 3,80 | 2.01 | 2.51 | 0.70 | 0.67 | 0.38 1 1.05 | 1.01

Equiv. to ;
Tricalcic |

Phosphate | 8.38 | 2.63 | 7.21 |4.39 | 5.48 | 1.54 1.45 | 0.84 | 2.29 2.21

Ash Analyses of Corn,
In connection with the experiments described in Bulletin

No. 17, partial analyses were made of the corn raised upon
some of the experimental plats with a view to determine

the nitrogen, phosphoric acid and potash removed in the :

crop. These are now published for reference, though not
a part of this year's work. In preparing the sample a fair
average portion was taken after weighing the crop, and the
stover and cobs cut up in a feed-cutter. These samples were
weighed ‘and allowed to air-dry in the laboratory, weighed,
ground, and moisture determined by-the old method of dry-
ing on watch-glasses to constant weight in a water-oven. Ni-
trogen was determined in duplicate by the Kjeldahl method.
Portions of from 50 grams in the stover to 250 grams in the
cobs were incinerated, the crude ash weighed, and the charcoal,
carbon dioxid and sand determined and deducted, the remain-
der being calculated as ‘‘pure ash.”

In the following tables the results are given, calculated in
percentages of the water-free substance of the stover, shelled
corn, cobs and whole crop, as well as per cent. of the pure ash.
The amount of water-free substance produced upon each plat,
talculated to pounds per acre, and the amounts of nitrogen,
DPhosphoric acid and potash and pure ash, stated in the same
Way, are also given.
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The fertilizers applied to each plat were as follows. It is to
be noted that plats one to six are sitnated side by side, separated
only by a three-foot walk, and are of uniform character, while

sixteen and nineteen are in a different field, and are richer soil

Plat 1 received no fertilizer.

Plat 2 received sulphate of potash, acid phosphate and sul:
phate of ammonia, equivalent to 58 pounds nitrogen, 44 pounds
phosphoric acid, and 31 pounds potash per acre.

Plat 3 received sulphate of potash and acid phosphate in the
same proportions as above.

Plat 4 received acid phosphate and sulphate of ammonia in
the same proportions as above.

Plat 5 received sulphate of potash and sulphate of ammonia
in the same proportions as above. -

Plat 6 received about 1,000 pounds gypsum per acre.

Plat 16 received barnyard manure in liberal amount.

Plat 19 received tobacco stems at the rate of about 4,000
pounds per acre, and equivalent to about 240 pounds potash,
40 pounds phosphoric acid, and 90 pounds nitrogen per acre.

Details of the experiment will be found in Bulletin 17. 1t is
interesting to note that, although the soil of this field seems i
be deficient in potash, and responds promptly to an application
of potash fertilizers, yet the per cent. of potash in the water
free crop is mearly uniform, whether the fertilizer used con:
tained potash or not. The phosphoric acid, however, varies
considerably, and the crop seems to find abundance of nitrogen
at its dispesal, removing.in each case more than was applied in
the fertilizer.

Corn Stover—Calculated on Water-Free Substance.

No. orF PrLAT. 1 2 3 4 5 6 g =19

|
Nitrogen. . . . .| 1.111 [ 1.189 | 0.858 | 1.382 | 1.095 | 0.986 0.040 | 1.2
Phosphoric Acid . | 0.597 | 0.903 | 0.573 | 0.773 | 0.686 | 0.604 | 0.744 0.6
Potiinh ks s 0.575 | 0.553 | 0.550 | 0.547 | 0.576 | 0.479 | 0.650 | 0.8%
Pure Ash . . . .| 4.400 | 5.214 | 4.433 | 3.998 | 4.441 | 4.012 | 4,529 | .40

Nitro

Phos
Potas

Pure

N

Phos

Pota
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Corn Cobs—Calculated on Water-Free Substance.

No. oF PLAT. 1 2 3 4 5 6 16 19
Nitrogen . . . . .| 0.535 0.376 | 0.538 | 0.498 | 0.430 | 0.397 | 0.348 0.361
Phosphoric Acid . 0.217 | 0.184 | 0.127 | 0.196 | 0.155 | 0.171 | 0.176 0.170-
Potash , . . 0.777 | 0.590 | 0.619 | 0.768 | 0 657 | 0.677 | 0.645 0.599
Pure Ash .|/ 1.892 | .1.091 | 1.079 | 1.420 | 1,206 | 1.206 | 1.305 1.082

| i
Shelled Corn—Calculated on Water-free Substance.
| 5
No. or Prar. 1yt e 2 g4 5 6 16 19
| |
= e
Nitrogen . . 1,947 | 1.719 | 1.798 | 1.850 | 1.780 | 1.710 | 1.730 | 1.860
| I
Phosphoric Acid . | 0.781 ‘ 0,780 | 0 818 i 0.867 | 0.849 | 0.812 | 0.890 | 0 867
Potash . . 0.457 l 0 434 | 0.458 ‘ 0.483 | 0.483 | 0.459 | 0.491 | 0.475
Pure Ash. . 1.604 | 1.503 | 1.559 | 1.644 | 1,628 | 1.531 | 1.676 | 1.686
| i
The Whole Crop—Calculated on Water-free Substance.
! |
No. or PraAm. L LS 3 4 5 Gzl 6 19
‘ \
Nitregen ., . . . .| 1.818 | 1.297 1221 814205 S8 L0 S 1T ‘ 1.212 | 1.419
Phosphoric Acid : | 0.622 | 0.830 0.627 | 0,760 | 0.679 | 0.689 ; 0.762 | 0.702
l
Potaghistie 0.555 | 0.511 | 0 518 | 0.542 | 0.546 | 0.489 | 0.585 | 0.648
Pure Ash, . 3.400 | 3.388 | 2.861 | 3.119 | 8.049 | 2.975 | 3.092 2997
| |
Ash of Corn Stover—Calculated on the Pure Ash.
No. oF Prar. 1 42 8 ] 4 5 1 6 16 19
| |
Bl >
| |
Phosphoric Acid . | 18.57 | 17.82 | 12,983 | 19.35 | 14.35 | 17.06 | 16.40 | 14,77
Potash , . 13,05 | 10,61 | 12.42 | 13,71 | 12.97 | 11.94 | 14.31 | 18.09
. { |
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Ash of Corn-cobs—Calculated on the Pure Ash.
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Pounds Nitrogen

No. oF PLAT.

.Nitrogen

Phosphoric Acid .

POtAS e ot

Pure Ash . .

b}

Xo. or Prar. ' 1o 3 ! 4 E 5 ‘ giizlcle s iy
| B
{ ? ! - :
"Phosphoric Acid . | 15.27 | 12.29 | 11,73 | 13.79 | 12.87 | 14.17 | 13.47 1. 15.78
PO ARN Y | 55.97 | 54.07 | 57.82 ) 53.01 | 54.47 | 56.18 \ 49 .43 | 55,33
‘ |5
Ash of Shelled Corn—Calculated on the Pure Ash.
e B . |
No. oF PLAT. 1 il 3 [ 4 5 6 ‘ 16 19
i ah =
Phosphorlc Acid . | 48.52 | 51.85 | 52.45 “ 52.75 | 52.14 | 63.08 | 53.10 51 .42
‘ !
Potash . | 28 3 98.98 | 29.41 | 29.88 | 29.66 | 29.95 29.27 28.18
| |
Ash of the Whole Crop—Calculated on the Pure Ash.

No. oF PLAT. 1 2 3 4 5 6 16 19
.Phosphoric Acid .| 18.34 | 24.50 | 21.92 24 .43 92.40 | 23.18 | 24.44 21.63
JPotash: s o eiie 16.32 | 15,07 | 18.13 | 17.42 \‘ 18.02 | 16.43 | 18.90 | 21.23

Pounds of Water-Free Substance Calculated Per Acre,
r 1 F e G ER e T

No. or PrLAT. e O b 4 ‘ 5 6 16 , 19
SEOVOr. ie sis oe 2,531 3,972 | 3,434 2,697 | 8,471 2,612 | 3,864 1 4,140
L 279 616 793 292 | 471 352 643 | T

l |
:Shelled Corn . 1,120 | 2,831 | 3,062 | 1,263 ‘ 2,658 | 1,371 | 3,100 j 3,496
Whole Crop . 2 ] 3,930 | 7,419 7,289 | 4,262 j 6,700 | 4,285 7,697 ‘ 8,360

Phosphoric Acid, Potash and Ash in the Crop, Per Acre

1

——

24.5
21°8
133.6

51.6 |

|
1

2

. e—

92.6
61.6
37.9
261.4

3 4 % & 6 | 16
— e | — — ‘!_ =
88.7 60,7 87.8 | 49.6 92.1
45.7 32.4 | 46.5 | 29.2 | 57.4
37.8 | 23.1 36.6 | 20.7 44 .4
208.5 | 132.6 | 203.1 | 126.0 | 234.9
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Miscellaneous Analyses.

1604. Iron ore sent by Mr. J. C Kennedy, Lebanon, Ken-
tucky, from his brother’s land.

The ore is a soft, cellular limonite. The air-dried ore con-
tains :

RN 45 e et e e R e s e L e DR o N
Phosphoris Ay iR giea e sos s Bt E e i e T e N e S (S0 B perieanty
Insolublesilatters s b e e S s i L e R R D e B pen cent:

1605. Mineral water, from ¢ Sulphur Spring,”’ South Union,
Kentucky ; sent by Mr. E. S. Price, Managor..

The water had a greenish-yellow color and strong smell of
‘“sulphuretted hydrogen’’ gas, and the bottle contained some
black sediment. The following is the analysis. as reported to
Mr. Price :

1605—Analysis.

n 1 o 3 N
}P’:‘igg gﬁfgﬁgﬁ&%lg E;Sdrogen R 2 Considerable quantities.
Grams per Liter. | Grams per Gallon.

Carbonatetofiireniss Liavis il b oas s 5 .016 0.93
Carbonatetofillimer i en e .(182 4,78
sulphaterofSmnom esia o auvaiig iEnah o .136 7.87
Sulphate of soda. . . AR .418 24.37
Ohloride’ofisgodinmysss e st (he e G 1.261 73.52
Slphide ot so It Rt e et b .271 15.80
lodides and lithium . . . . . . . . . . .| marked traces. marked traces.
Organic matter, nit;rntcs and undetermired . 2.19 12577

Lotal§solidimattars st issa vt _2.402 140.04

Determination of Nitrogen in Nitrates.

In connection with the work done upon the samples sent out
by the Reporter on Nitrogen of the Association of Official Ag-
lieultural Chemists, results of which are published in his report
to the” Association (United States Department of Agriculture,
Division of Chemistry, Bulletin 81), a few experiments were
2
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made with some other reducing agents than those commonly
used in the various processes based upon the Kjeldahl method.
As the results obtained may not be without interest, they are
published here. The substance operated uron was the Report-
er’s Sample No. 1, being a mixture of sodium and potassium
nitrates, containing, theoretically, 14.72 per cent. N., and by
analysis of its constituents 14.60 per cent. In each case 0.7 gram
of the substance was dissolved in the cold in 30 cc. Conc.
H,S0,, 2 grams salicylic acid added, and then the reducing
agent. The mixture was then heated a few minutes over a
moderate flame, and finally 0.7 gram HgO was added, except
where the potassio mercuric hyposulphite was used, in which
case no more mercury was added, and process carried out as
usual.

1. Reduction by Potassium lodide.—One gram of potassinm
iodide was used, and the mixture heated until nearly all iodine
vapor was expelled before adding the mercuric oxide. Time of
digestion, about 1 to 1f hours. Two experiments gave 14.31
and 14.33 per cent. nitrogen.

9. Reduction by Hydrogen Sulphide.—After addition of the
salicylic acid a slow stream of washed hydrogen sulphide was
passed into the mixture for about ten minutes until a copious
deposit of sulphur had been formed. The glass tube conduct-
ing the gas into the liquid was so arranged that it could be
detached from the generator and allowed to remain in the flask
during the digestion. The digestion occupied about the usual
time (one hour), and went on quietly, as there was no deposition
of salts to cause bumping. Results of two experiments were
14.64 and 14.57 per cent. nitrogen. The good results here ob-
tained are interesting in connection with the fact that zinc sul-
phide and hyposulphite of soda have yielded generally higher
results in our hands than zinc dust. The manipulation required,
though more complicated than where a solid reducing agent is
used, is not so much so as to render the method entirely out of
the question for practical application.

3. Potassio Mercuric Hyposulphite.—Two grams of this salt
were added immediately after the salicylic acid, and the process
finished as usual, except that no more mercury was added, there
being about the usual amount in the double salt. Two experi-
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aly ments gave 14.51 and 14.47 f)er cent. nitrogen. The potassio- Lo
od. ‘mercuric hyposulphite was prepared by boiling a satorated !
are solution of potassium hyposulphite with excess of mercuric
rt- @ oxide. The hot solution was poured off, and, upon cooling, L TR
um deposited a semi-crystalline mass, which was dried with filter S
by paper and used immediately. e
am Especial attention is called to the results obtained with hy- ‘ a
nc. drogen sulphide, which approach nearest of all to the theoret- {anid
ing ical, and are a trifle higher than was obtained by the use either B
ra of zinc sulphide or hyposulphite of soda. The results obtained '
ept by the use of these last, under similar conditions, were, in mean ;
ich @ of two experiments, 14.47 and 14.53 per cent. respectively. A5
ias @  Blank experiments were made in each case with the same
quantities of reagents as were used in the above determinations, _
am and the results given are corrected for the very small amount of Wil
line nitrogen thus obtained.
3 of _
.31 Af :
he SUGAR, MOLASSES, CONFECTIONS AND HONEY. iyt
was J‘
ous
nct- §& At the request of Dr. H. W. Wiley, Chief Chemist of the
#he United States Department of Agriculture, fifty samples of oy
ask molasses, fifty samples of sugars, fifty samples of honey and e
sual twenty-five samples of cheap candies and confections were
tion purchased in Louisville, Lexington, Frankfort and Bowling
vere Green and in Cincinnati, and analyzed for the purpose of el
ob- detecting adulterations. The results of this work have already iy
sul- been published by Dr. Wiley, in Bulletin No. 13, part sixth, :
rher of the Division of Chemistry, United States Department of
red, ¢ Agriculture, but as the resnlts are both interesting and instruc-
1t is tive to the consumers in this State, they are repeated here with
it of a brief account of the investigation and some of the conclu- s R INAE T
sions drawn by Dr. Wiley in regard to adulterations, acknowl- ‘
salt edgment for which is hereby made. VT Ly
)cess

TEST OF APPARATUS AND CHEMICALS,

here

] First, 100 eec Aask.—The 100 cec flask was graduated in the usual manner with 100
Jerl- ;

grams distilled water at 17.5° C.
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Second. Polariseope tubes used were tested by a normal solution of the test sugar

sent for the purpose. Temperature of the solution at the time of testing being 24.8°.

The readings were as follows:
First, 200 mm metal tube, 99.8.
Second, 100 mm glass tube, 49.9.
Third, 220 mm glass tube, 110.
Tests in each case were made in triplicate.
that the 220 mm tube is a trifle long. No correction was made for this. hewever, in
Most of invert readings were made in the 220 mm tube.

From the above results it will be seen

the readings of the inverts.

Third. The Fehling Solution.—Violette’s formula was used. To test it, 0.95 grams

of the test sugar was dissolved in 50 ce of water and inverted with 5 cc of hydro-

chloric acid at 68° C. This solution was diluted to 100 cc. After neutralizing, 10 cc
of Fehling’s solution was put in a small Erlenmeyer flask, and to this 30 cc of water
was added and the solution boiled. The diluted sugar solutien was gradually added
to the cepper selution until the copper was entirely reduced as indicated by ferrocy-
anide of potash in the acetic acid colution. The following are the results obtained:

4.9 cc sugar solution added to copper solution; copper not all reduced.

5 cc sugar solution added; copper all reduced.

4.9 cc sugar solution added ; reaction for cepper.

5 ce sugar solution added; no copper in solution.

METHODS.

The sucrose was calculated by the following formula:
{ Direct reading—indirect reading \ 1q
Per cent. sucrose= |~ 1424 R ey i T A :
=

&

The direct readings were all made approximately at 25° C.

The instroment used was a Schmidt & Haensch half shade
polariscope. The solutions were clarified for polarization
when necessary by basic acetate of lead, alominum hydrate or
bone black in extreme cases. The inversion was effected by
heating 50 cc of the normal solution for ten minutes at 68° C.
with 5 cc strong hydrochloric acid in a stoppered flask in the
water-bath, cooling gunickly and polarising in the 110 or 220 mm
tube.

Moisture was determined by drying one hour at 102 to 103° C.,
and ash by incineration of this portion. Tin and copper were
tested for by dissolving the material in water, saturating with
hydrogen sulphide and allowing to stand 24 to 48 hours. The
precipitate, if any, was then filtered off and tested by means of

the blow-pipe.
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Sample 51.

Sample 52.

Sample 53.

Sample 54.

Sample 55.
Sample 56.

Sample 57.

Sample 58.

Sample 59.
Sample 60.

Sample 61.

Sample 62.

Bample 63.

Sample 64.
Sample 65.

Sample 66.

Sample 67.

SUGARS.

Description of Samples.

Powdered sugar. Sold by ¢ Griffith,” Cincinnati. Made by the Franklin

Sugar Refinery, Philadelphia, Pa.
Coffee Crushed. A light C sugar, seft grained, Made by F. O. Mat-
Sold by Hamilton Grocery Company, Cincin-

thiessen & Weichers.

nati, Ohio.

Havemeyer & Elder’s Y. C,, a straw-colored soft sugar. Sold by R. J.
MecCombs, Cincinnati, Ohio.

Havemeyer & Elder's Y

. C., a moft-grained yellow sugar, brighter col-

ored than 53. Sold by the Hamilton Grecery Company, Cincinnati’

©Ohio.

Prairie C. Made by F.

Vogt, Lexingten.
Powdered XXX,

Havemeyer & Elder.

Son’s Co., Cincinnati, Ohio.
Dark O. Havemeyer & Elder. Sold by R. J. McCombs, Cineinnati, Ohio.

A dark soft-grained sugar.

brand given by the seller.
Y. C. Red Star Brand sugar. Spreckel’s Sugar Refinery, Philadelphia; Pa,
Sold by Jeseph R. Peeble’s Son’s Co., Cincinnati, Ohio. Taken from

bin; brand given by seller.

New Orleans.
cinnati, Ohio.

Open kettle.

0. Matthiessen & Weichers.
A light soft-grained sugar.
Sold by Joseph R. Peeble’s

Sold by Henry

The sample taken {from a sugar bin and

Sold by Hamilton Grocery Company, Cin-

A dark, fairly well-grained sugar having a greenish tint.

Y. C. Havemeyer & Elder. Sold by the Great Atlantic and Pacific Tea
Company, 663 Pearl street, Cincinnati, Ohie. Sample taken from bin.
Sold by D. H. B. Coffin,

Crescent C.
(Uincinnati, Ohie.

barrel.

F. O. Muatthiessen & . Weichers.

A soft-grained, light straw-colored sugar.

From

Y. C. New Orleans Sugar Refinery Company, New Orleans. A dark-
yellow soft-grained sugar. Sold by Thomas Fester, Cincinnati, Ohio.

From bin.

Description given by seller.

Green Star Brand . Spreckel's Sugar Refinery, Philadelphia, Pa.

Sold by D. H. B. Coffin, Cine nnati, Ohie.

sugar.
Hxtra C.

pany, Cincinnati. Ohio.
Y. @. Havemeyer & Elder.

Soft grained, straw celored.

New Orleans.

Havemeyer & Elder.

Open kettle sugar.

From the bin.
Sold by A.

From the bin.

3

From

Jarnes,”’

bin. A dark, wet

Sold by the Joseph Peeble’s Son’s Com-
3 I

Cincinnati, Ohio.

Sold by Henry Hiuneke Company,

Cincinnati, Ohio, through Heitmeyer & Company, Cincinnati, Ohio. In

barrel.
Orange Yellow.

pany, New Orleans.

sucks

Liouisiana

Sold

Refinery, American Sugar
by John Hutchison, Lexingten, Ky. In

tefining Com-
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Sample €8.
Sample 69.
Sample 70.

Sample 71.

Sample 72.
gample 73.
Sample 74.

Sample 75.

Sample 76.
Sample 77.
Sample 78.

Sample 79.

Sample 80.

Sample 81.

Sample 82.
Sample 83,

Sample 84.

Sample 85,
Sample 86.
Sample 87.
Sample 88.

Sample 89.

Ridgewood B. Havemeyer & Elder. Seld by C. W. Jefferson, Louis-
ville, Ky. A very light, soft sugar. = In barrel. :

New Orleans. @pen kettle. Sold by Sterritt, Cincinnati, Ohio. 1In bar-
rel. A fine-grained greenish straw color.

Dark O. From Thurber, Whyland & Co., New York. Sold by C. Sack,
Oincinnati, Ohio. A hard, lumpy, dark sugar.

Traders’ Brand. F. O. Matthiessen & Weichers. Sold as « Blackberry ”
sugar, by G. H. Kinnear, Lexington, Ky. A very dark, soft sugar.
In barrel.

Extra O. Franklin Sugar Refinery Cempany, Philadelphia, Pa. Sold
by Celter & Co., Cincinnati, Ohio. A light, straw colored, soft sugar.

New Orleans. Open kettle. Saidia Plantation. Sold by John Hutch-
ison, Lexington, Ky.

Prairie C. F. O. Matthiessen & Weichers. Sold by G. H. Kinnear,
Lexington, Ky. In barrel.

Crescent O. F. O. Matthiessen & Weichers. Sold by Sculley & Yates,
Lexington, Ky. In barrel. Light and soft.

Orescent (. F. O. Matthiessen & Weichers. Sold by John Hutchison,
Lexington, Ky. In bin. Light, soft.

Extra C. Havemeyer & Elder. Sold by Colter & Co., Cincinnati, Ohio.
Light and soft. In barrel.

Extrs . Havemeyer & Elder. Sold by W. H. May, Lexington, Ky.
In barrel.

New Orleans. Open kettle. A wet dark brown crystallized sugar. Sold
by C. W. Jefferson, Louisville, Ky. Wholesaler, Torbitt & Castleman,
Louisville, Ky.

Off A. Havemeyer & Elder. Seld by G. T. Sterritt, Cincinnati, Ohio.
A whate soft sugar.

New Orleans. Open kettle. A light straw-colered crystallized sugar,
wet. Sold by M. J. Doyle, Louisville, Ky.

Metropolitan Extra C. F. O. Matthiessen & Weichers. Sold by Eiseman
& Co., Cincinnati, Ohio. A soft light sugar, in barrel.

Extra € Coffee sugar. Havemeyer & Elder. Sold by T. J. Cassell,
Lexington, Ky. A light soft sugar, in barrel.

Maple sugar. Manufactured for Joseph R. Peebles’ Sons’ Co., Cincinnati,
and sold by Joseph R. Peebles’ Sons’ Co, Cincinnati, Ohio. A light col
ored cake.

Maple sugar. Made by G. G. Ehrmann & Sor, Louisville, Ky. Sold by
T, N. McClelland, Lexington, Ky. A dark celored cake.

Caramel sugar., From Thurber, Whyland & Co., New York. Seld by
T. N. McCleliand, Lexington, Ky. A very dark lumpy sugar, in barrel.

New Orleans. Open kettle. Through Torbitt & Castleman, Liouisville,
Ky. Sold by Lindsay & Nugent, Lexington, Ky. In barrel,

New Orleans. Open kettle. Sold by Isaac Hutchinson, Lexingten, Ky.
A well-grained open-kettle sugar, in barrel.

Green Star . Spreckels. Sold by C. W. Jefferson, Louisville, Ky.

From bin.

Samyp
Samp

. Samp

Samy

Samy
Samy
Samy
Samy
Samy
Samy

a
Lamj
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lis- Sample 90 Extra C. Knight Sugar Refinery. Sold by M. J. Doyle, Louisville, Ky. %
Sample 91. Y. C. New Orleans Sugar Refinery Co. Sold by T. Menamara, Cincin- piiise
ar- nati, Ohio. In bin. S
. Sample 92. Red Star A. Spreckels. Seld by Montgomery & Bailey, Louisville, Ky. A3 2 i
ck, & In barrel. ." ‘_ 5
3ample 93. Demerara sugar. Sold by T. H. Watkins, Louisville, Ky. ‘Wholesaler, i
g . Oreele & Co., Louisville, Ky. A very large-grained yellow sugar.
ar. Looks like first centrifugal Louisiana sugars. In bin. ,,
Sample 94. Y. C. New Orleans ¢ Hemestead Plantation, J. N. Hill.” Sold by C. Jiste
old ‘ - 'W. Jefferson, Louisville, Ky. TIn barrel. i
ar. Sample 95. New Orleans sugar. * Glencoe Plantation W. R. K.” First centrifugal. "
¢h- Sold by Montgomery & Bailey, Louisville, Ky. ‘ :

Sample 96. Extra C. Havemeyer & Elder. Sold by ¢ Frank,” Cincinnati, Ohio.

ar, In bin.

Sample 97. New Orleans. Open kettle. Sold by ¢ Barnes,” Cincinnati, Ohio. In B
bes, barrel. b
Sample 98. Y. C. Spreckles. Sold by Berry & Shelby, Lexington, Ky. 1In barrel. Pl o |-
on, No head. Brand given by sellers. ‘ -
Sample 99. New Orleans. Open kettle. Seld by J. P. Banahan, Lexington, Ky.,
1io. through Torbitt & Castleman, Louisville, Ky. In barrel. : ,
Sample 100. Traders’ Brand. F. O. Matthiessen & Weichers. Sold by J. C. Berry- i g

man, Lexington, Ky. A very dark sugar. In barrel.
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Sugar by Direct

Number. Tk Water. Ash
51 99.76 0.02 0.02
52 89.5 4,87 0.64
53 89.2 3.42 0.88
54 86.7 4.72 1.87
55 87.3 5,04 i 1)
: 56 907 0.03 Trace.
’ 57 88.1 2.01 1.21
58 88.3 3.24 0.75
; 59 92,6 4,18 1.19
: 60 88.5 2.96 0.61
\ ’ 61 89.6 3.38 0.96.
» 62 88.7 2.73 0.86
63 88.4 3.77 3.32
\ 64 85.9 4.95 0.64
65 01.2 3,08 1.85
66 93.0 1.89 0.63
67 86.4 3.47 1.00
68 84.8 6.00 0.66.
69 9259 1.73 0.65
70 88.0 3.81 IR
71 85.5° 4.61 1.84
72 85.6 5.2b 0.66
73 90.0 5.01 0.65
T4 85.8 4.64 0.50
75 86.3 5.54 0.98
76 86.7 4.64 0.58
77 84.8 4.45 0.70
78 87.0 5.14 6.93
79 86.4 5.85 0.96
80 87.7 5.70 0.44
: 81 93.1 4,26 0.61
82 90.7 4.59 0.79
83 85.8 3.83 0.63
. 84 4.4 4,88 0.67
85 79.0 4.46 1.03
86 85.2 4.98 1.58
2 87 9241 4.58 0.97
88 92.3 3.99 0.70
89 84.1 6,10 1.34
90 88.2 3,88 Q.75
01 88.7 2.58 0.62
92 98.0 0.91 0.24
93 99,2 0.20 0.11
94 98.9 0.15 0.09
95 99.6 0.05 0.04
96 90.1 3.86 0.93
97 91.9 1.90 0.89
98 85.5 4.86 0.64
99 92.0 4,69 0.63
100 90.2 2.27 2.560
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REMARKS ON THE ANALYSES OF SUGARS.

b

The total absence of any added matters to the sugars of com-
merce is plainly shown by the analyses of these samples pur-
chased in open market. The following remarks in regard to
the adulteration of sugars, taken from Bulletin 13, Division of
Chemistry of the United States Department of Agriculture,
page 673, are from the pen of Dr. H. W. Wiley :

A few years ago an attempt was made to adulterate cane
sugar, then worth nearly ten cents a pound, with sugar made
from corn starch, worth from three to five cents a pound. This
sugar was sold in considerable quantities under the name of
new process sugar. It is needless to say that it passed into
consumption under the impression that it was genunine cane
sugar. The corn starch sugar, on account of the difficulty of
drying it, made the whole mass sticky and difficult to handle.
This variety of sugar, therefore, did not find a ready sale, and
its manufacture never assumed very large proportions.

“ Attempts were then made to manufacture pure anhydrous
corn starch sugar, and these attempts were successful from a
chemical, but not from a commercial, point of view. In point
of fact, however, considerable quantities of this dry dextrose
were put on the market, and I believe it is still made under the
patents of Dr. Arno Behr.

“The low price of cane sugar, however, has heretofore pre-
vented the profitable adulteration of cane sugar with any article
made from starch. Tt is also gratifying to know that the pow-
dered sugars of commerce were not found adulterated with
starch or terra alba ; at least, in so far as the limited examina-
tion of them extended.

“The chief adulterant of low-grade sugars, if it can properly
be so called, is water. By modern methods of sugar boiling a
great deal of low-grade sugar and water can be incorporated in
low-priced sugars, which still show an almost white color. This
is due to the combined influence of bone black, and low tem-
perature in the vacuum pan. By means of bone black the
sirnps are mearly or quite decolorized ; and by boiling at a low
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temperature (115 degrees to 120 degrees F'.) a soft crystal of sugar
is formed which is capable of holdinga large percentage of water
and reducing sugar. The resulting sugar is, nevertheless, al-
most white, and finds a ready sale for many culinary operations.
These sugars are easily detected by noticing the polarizations
below 90 degrees in the tables of analyses.

‘““The question of the use of these sugars is one of economy
only, for they are certainly not injurious to health. In general
it may be said that fora given snm a greater quantity of saccha.
rine matter can be purchased by taking the high-grade sugars.”

MOLASSES AND SYRUPS.

Description of Samples.

Sample 1. New Orleans. Light color, some sugar. Seller, R. J. McCombs, Cincin-
nati, Ohie. Manufacturer, Raceland Plantation, Louisiana.

" Sample 2. Sugarhouse Syrup. Bright, light color, thick, clean. Seller, Hamilton

Grocery Company, Cineinnati, Ohio. Manufacturer, American Pre-
serve Company, Cincinnati, Ohio.

Sample 3. Rock-candy Drips. White, thin. Seller, Joseph R. Peebles’ Sons’ Com-
pany, Cincinnati, Ohio. Manufacturer, R. A. Hulden, Cincinnati, Ohio.

Sample 4. New Orleans. Light color, medium consistency. Seller, Joseph R.
Peebles’ Sons’ Ccmpany, Cincinnati, Ohio. Manufacturer, “S. & A
Plantation, Louisiana.

Sample 5. Golden Syrup. Very light coler, thick. Seller, Joseph R. Peebles’ Sons
Company, Cincinnati. Ohio. Manufactured through ‘ Hobard,” New
York.

Sample 6. Maple Syrup. Light color, thin. Seller, R. J. McCombs, Cincinnati.
Manufacturer, Henry E. Orane, Garrettsville, Ohie.

=3

Sample McMechen’s Old Virginia Tree Maple Syrup. Dark color, medium thick-
ness. Seller, Schwabacher, Louisville, Ky. Made by Geo. R. Mt
Mechen, Wheeling, W. Va.

Sample 8. King Drips. Light color, thick. Seller, R. J. McCombs, Cincinnati.

Wholesaler or manufacturer, Thurber, Whyland & Ce., New York.

Sample 9. Clymer’s Select Maple. Puat up by the Buckeye Syrup Refinery, Cincin-
nati, Ohio, in quart tin cans. Seller, Hamilton Grocery Company, Cin-
cinnati, Ohio. Color light, medium thickuess.

Sample 10. Old Time Maple Syrup. Put upby L. G. Yoe & Co., Chicago, Ill,, in quart
tin cans. Sold by P. Tracy, Cincinnati, Ohie. Light color, medium
thickness.

Sample 11. Vermont Maple Syrup. Put up by the Crescent Sugar Refinery Company,
Sold by H. D. Gosa, Cincinnati, Ohio. Fair color, medium consistency.

Sample 12, Maple Syrup. Put up at the camp for Jos. R. Peebles’ Sons’ Company,

Jincinnati, Ohio. Very light, thin.

Sample

Sample

Sample

Sample

Sample
Sample

Sample

Sample
Sample

Sample

Sample
Sample
Samp]e

Sample

Bample

Sam ple

Sample
Smnp}e

Samp]e



ugar Sample 13.

ia;ell_ Sample 14. Maple Molasses. Made by Crane Brothers, Garrettsville, Ohio. The
2 label states: * We guarantee this to be perfectly pure maple molasses,
0ns. § purchased by us of responsible farmers, and hermetically sealed in cans,
;10ns under our own supervision. It is justly denominated the best of all,
and is unequaled by any other brands. Colter & Co., northwest corner
omy Sixth and Main streets, Cincinnati, Ohio.”
] Sample 15, Sugarhouse Molasses. Dark-colered, saltish taste, clear. Made by Have-
o meyer & Elder. Bought of Bterritt, Cincinnati, Ohio.
cha- Sample 16. Sugarhouse Molasses. Very dark, thick, turbid, greenish; has the smell
irg."” of New Orleans. Sold by W. H. May, Lexington, Ky. Wholesaler,
Mosley, Raum & Gogreve, Cincinnati, Ohie. 2
 Sample 17. New Orleans Molasses. Dark. with mueh sugar. Seller, Lindsay &
Nugent, Lexington, Ky. Maker, J. N. R. Plantation, Louisiana.
Sample 18. New Orleans Melasses. Light colored, some sugar, fine flavor. Voiron
Plantation. Sold hy G. H. Kinnear, Lexington, Ky.
i Sample 19. Bartino Syrup. * Made for winter use.” Smell and flavor of New Or-
i leans, Made by Hopple, Flasche & Co., Cincinnati, and seld by G. H.
B Kinnear, Lexington, Ky.
. Sample 20. Clover Drips. ‘ Pure sugar syrup.” Dark, turbid, saltish. From Ho-
bart, New York City. Sold by Colter & Co., Cincinnati, Ohio.
o Sample 21. Sorghum. Dark colored, very acid taste. Made by Mr. Hurst, Fayette
" Oio. County, Ky. Sold by J. T. Honaker, Lexington, Ky.
ph R, Sample 22, Bartino Syrup. Dark colored, New Orleans flavor. Made by Hopple,
& A Flasehe & Co., Cincinnati, Ohio, and sold by T. J. Cassell, Lexington,
Ky.
S Sample 28, Pheenix Drips. A bright, thick, light syrup. Made by Bradshaw &
ed ‘Waite, Chicago, Ill. Sold by Mrs. Olark, Lexington, Ky.
Sample 24, New Orleans Mo'asses. Open kettle. Sold by Cozine, Lexington, Ky.,
et through Mosley, Raum & Co , Cincinnati, Ohie.
Sample 25. Sorghum. From the Big Sundy River, Kentucky. Fair color, fermenting
thick- slightly. Sold by W. H. May, Lexington, Ky.
o Sample 26, New ()r]ezm_s. Fair color, no sugar. In cypress barrels marked ¢ D. A.
Brand.” Bought through Curry, Howard & Co., Lexington, Ky, by T.
B : J. Cassell, and sample obtained of T. J. Cassell.
i $ample 27. New Orleans. Dark-colored, turbid molasses, thick. Seller, McClelland,
Jincio- : Lexington, Ky. Made by the Cedar Grove Plantation, Louisiana.
7 Sample 28. New Orleans. Open kettle. In cypress barrels, marked * Ser. pt.” Sel-
A ler, W. H. May, Lexington, I{}'. ‘W holesaler, Torbitt & Castleman,
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New Orleans, Avon Plantation. By E. W. B. Sold by Henry Huneke
& Co., Cincinnati, Ohio. Light-colored, some sugar.

Louisville, Ky. Very light colored syrup. Very little sugar.

nark 8 , . : : , :
fel Sample 29. Caramel Drips. A light transparent sirup, made by Bradshaw & Waite.

1edium

Sixmp]e
npany,
stency. Sample

l]p.’\ll}'<

Sold by W. H. May, Lexington, Ky.

0. Bartino. A very reddish black thick syrup. Made by Hopple, Flasche &

Co., Cincinnati. Sold by Vogt, Lexington, Kentucky.
. Sorghum. A fair-colored bright molasses, with sorchum taste. Seller,
Henry Vogt, Lexington, Ky. Wholesaler, J. T. Heitmeyer & Son, Cin-

cinnati, Ohio.
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Sample 32.

Sample 33.

Sample 34.
Sample 35.

Sample 36.

Sample 37.

Sample 38.

Sample 39.

Sample 40.

Sample 41.

Sample 42.
Sample 43.

Sample 44.

Sample 45.

Sample 46.

Sample 47.

Sample 48.

Sample 49.

Sample 50.

Open Kettle. A fair New Orleans molasses, with muech sugar. Sold by
H. Vogt, Lexington, Ky. Wholesaler, Torbitt & Castlemen, Louisville,
Kentucky.

New Orleans. A light-colored molasses, with fine flavor. Sold by Me.
Clelland, Lexington, Ky. Wholesaler, Torbitt & Castleman, Louisville
Ky. Suid to be branded * Magnolia Plantation.” !

Maple Syrup. A bright, thin syrup. Puat up in quart jugs by Thurber,
New York. Sold by John Hutchison, Lexington, Ky.

0ld Time Maple Syrup. Bright, medium thickness. Puat up in quarf
cans by L. G. Yoe & Co. Sold by John Hutchison, Lexington, Ky.

Milton Maple Syrup. Light colored, thin, Said to be put up by L.G
Yoe & Co., Chicago, Il., although there is no manufacturer’s name on
the can. In quurt cans. Sold by John Hutchison, Lexington Ky.

Bartino. A medium-celored thick syrup. New Orleans flaver. Made by
Hopple, Flasche & Co., Cincinnati, Ohio. Seld by John Hutchison,
Lexington, Ky.

Sweet Clover Syrup. A very light straw-colored, thick syrup, made by
1. G. Yoe & Co., Chicago, Ill. Sold by A. J. Ross, Louisville Ky.

Sorghum. Horseshoe brand. A fair colored sorghum® flavored molasses,
Sold by John Hutchison, Lexington Ky. Wholesaler, Hopple, Flasche
& Co., Cincinnati, Ohio.

Melrose Syrup. A light-colored, clear, thick syrup. Manufacturer, i
Willard & Co., New York City. Sold by J. B. Wurach, Louisville Ky

New Orleans reboiled, Barrel marked ¢ Union.” Blackstrap. Seld by
John Hutchison, Lexington, Ky. Wholesier, Torbitt & Castleman,
Louisville Ky.

New Orleans Molasses. Magnolin Plantation. —Light colored, seme
sugar. Sold by John Hutchison, Lexington, Ky.

New Orleans Sugarhouse Molasses. Dark colored. In barrels branded
« Mrs. A. A. B.” Sold by Scully & Yates, Lexington, Ky.

New Orleans Centrifugal. A blackstrap. Alice B. Plantation. Sold by
Cozine, Lexington, Ky.

Golden Syrup. A bright, transparent, thick syrap made by the Buckeye
Syrup Refinery, Cincinnati, Ohio. Sold by Hamilten Grocery Com-
pany, Oincinnati, Ohio.

Sorghum. Light-celored, sorghum taste. Seld by McClelland, Lexing-
ton, Ky. Wholesaler, Hopple, Flasche & Co., Cincinnati, Ohio.

Maple Syrup. In quart tin cans, thin, bright. Labeled as follows:
« Guaranteed pure Maple Syrup, canned for C. W. Jefferson, Louisville
Ky.” Manufaeturer’s name not on the can. C. W. Jefferson states thab
it was made by L. G. Yoe, Chicago, I1l.

Rock-candy Drips. A white syrup of medium consistency, made by L
G. Yoe & Co., Chicago, I1l.  Sold by A. J. Ross, Leuisville, Ky.

New Orleans. A light-colored sugar syrup, made by Church (A. W. 5.
Plantation. Sold by Secully & Yates, Lexington, Ky.

California Golden Syrup. Made from pure cane sugar of Spreckel-.
Sunset brand. None genuine without the brand. Sold by J. G
Berryman, Lexington, Ky.
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REMARKS ON THE ‘Aﬂ’AL YSES OF MOLASSES AND
SYRUPS.

The following remarks by Dr. Wiley are quoted from the
Bulletin already referred to under sugars:

¢« Tt has long been known that a large part of the maple syrup
sold in the market is made from glucose, understanding by this
term the liquid product of the conversion of starch into sugar.
Tt is also well known that large quantities of maple syrups are
sold on the market which are fabrications made up of other
sweets, to which a little maple molasses is added for the purpose
of giving it flavor, or, as is often the case, being entirely free
from any addition of maple product whatever. The maple
flavor is imparted to syrups by mixing with them an extract of
hickory bark, and this product has been made and sold under
the term of ‘mapleine.’ It is safe to say that perhaps the greater
quantity of maple molasses or syrap sold on the market is an
adulteration in the true sense of the word. These definitions,
however, are only of a popular nature, and a syrup could not
be said to be adulterated, legally, unless some statute is enacted
establishing a standard by which these products could be judged.

¢« Ror the purposes of this report a molasses or syrup is adul-
terated whenever it contains glucose or any other substance
which would not be a natural product ol sorghum, sugar cane,
or the maple tree.

¢+ Tt has already been noticed under the head of sugars that a
certain brand of sugar placed upon the market, viz, ¢ yellow
clarified,’ is washed in the centrifugal machine with a solution
of chloride of tin. This tin would naturally find its way into
the molasses, and, being of a poisonous nature, its presence in
the molasses in any large quantity would be highly objectiona-
ble. Molasses, therefore, which is the natural product of the
sugar cane, but which contains tin as a result of washing the
crystals in the centrifugal with that substance, should be con-
sidered adulterated. Inlooking for tin in a number of instances
copper also was found in the molasses. This copper dounbtless
comes from the clopper pans and copper coils used in evaporat-
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ing the juices and syrups. Its presence being merely accidental,
it could not be considered as an adulteration. Copper salts are,
however, not palatable, and their presence in a molasses or syrup A
is highly objectionable. S sty
«Tn regard to glucose it may be said that its presence in mo- ; |
lasses or syrup is an adulteration unless the article containing
it is distinctly so marked. A few years ago, when sugars and
molasses were higher priced than they are now, the manufac-
ture of syrups from glucose was very profitable. The price of
genuine molasses, however, has at the present day fallen so low
as to make the manufacture of glucose for the above purpose
much less profitable than before. The advantage of using
glucose, nevertheless, is very great aside from its cheapness. It
gives to a syrup a fine body and a light color. A molasses or
syrup, therefore, made chicfly of glucose and flavored with the
refuse molasses of a refinery, makes a very attractive articie for
table use, in so far as appearance goes. In regard to whole-
someness also it is not possible to condemn glucose. When
properly made it is apparently as wholesome an article of dief
as cane sugar. In fact the starches which are consumed in our
foods are all converted into glucose during the process of diges-
tion. A glucose food, therefore, is a starch food already par-
tially digested. The use of acids in converting the starch into .
glucose would prove detrimental to health unless they were
carefully removed. Glucoses are, therefore, often made with it
ferments for the purpose of converting the starch into sugar ‘
rather than by the use of acids. Diastase is sometimes used
for this purpose, and other ferments are also employed. At the .
present time the use of glucose in the manufacture of molasses
and syrups can not be said to be a fraud, from a financial point
of view, inasmuch as the glucose costs quite as much as the
other materials of which the molasses and syrups are made.

“Of the whole number of samples examined, 19, or 38 per
cent., were adulterated with glucose. Fifteen of the samples
were labeled ¢ New Orleans.’ None of these were adulterated
with glucose, but seven of them contained tin.

“No 41, labeled ‘New Orleans reboiled,” shows an almost
perfect inversion of the sucrose either by reboiling or by sub-
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sequent fermentation.
polarization.

¢« There

It gives a left-handed solution in direct

are 10 samples of maple syrup. Of these, 7 are adul-

terated with glucose.
« Tive of the samples are marked sorghum. Of these, 3 are

adulterated with glucose.
« Bighteen of the samples contained tin and one copper.

““Tn all

samples containing glucose, its presence is revealed

by the high right-handed polarization and by the large quantity
of undetermined matter. Glucose has a low factor for the
sugars which reduce copper—and nevertheless all reducing
sugars are entered as dextrose in the tables. There arises, there-
fore, a large deficit in total solids when this method of calcula-

tion is pursued.”

Sample 151.
Sample 152.
Sample 163.
Sample 154.
Sample 166.

Sample 156.

Sample 157.
Sample 158.
Sample 159.
Sample 160.

Sample 161.

CONFECTIONS.

Description of Candies.

Mint Lozenges, white; made by John Perkins, Cincinnati, Ohio. Sold
by Henry Huneke & Co., Cineinnati, Ohio.

Mixed Creams, pink, red, white and yellow; made by John Perkins,
Cincinnati, Ohio. Sold by Henry Huneke & Ce., Cincinnati, Ohio.
Stick Candy, striped with red, not colored on inside of stick; made by
J. W. Lell, Lexington, Ky. Sold by Norris & Son, Lexington, Ky.
Cinnamon Stick, solid red on outside of stick, not colored inside; made

by J. W. Lell, Lexington, Ky. Sold by Henry Vogt, Lexingten, Ky.

Peppermint, red; made by J. W. Lell. Sold by Henry Vogt, Lexing-
ton, Ky.

Decorated Creams, yellow, blue, pink. red, purple, brown and white
Bought by Neorris & Son of Thurbur, Whyland & Co., New York.
Bought of Norris & Son, Lexington, Ky.

Pink lozenges; made by G. G. Ehrman & Sons, Louisville, Ky. Sold
by T. N. McClelland, Lexington, Ky.

Cinnamon Drops, red; made by Rheinhart, Newton & Co., Cincinnati-
Sold by Norris & Son, Lexington, Ky.

Peppermint Rings, red; made by G. G. Ehrman & Sons, Louisville, Ky.
Sold by T. N. McClelland, Lexington, Ky.

Lemon Drops, straw color; made and sold by Beehive Candy Kitchen,
Lexington, Ky.

Lemon Drops; made by G. G. Ehrman & Sons, Louisville, KS’. Seld by

T. N. McClelland, Lexington, Ky.

Samp
Samp
Samp
Samp
Samy
Samy
Samp
Samp
Samp
Samp
Samp
Samp
Samp

Samy
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Sample 162.

Sample 163.

Sample 164.

Sample 165.
Sample 166.
Sample 167.

Sample 168.

Sample 169.
Sample 170.
Sample 171.
Sample 172.
Sample 173.
Sample 174.
Sample 175
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Fine Candy, bright and dull greens; made by G. G. Ehrman & Sons,
Louisville, Ky. Sold by T. N. McClelland, Lexington, Ky.

French Kisses; light red; made and sold by Montgomery & Bailey,
Louisville, Ky.

Verdant Squares, light green and white; made by Hall, Hayward & Co.,
Louisville, Ky. Sold by Hall, Hayward & Co., Louisville, Ky.

Clove Drops, white with red center; made and sold by Montgomery &
Bailey, Louisvyille, Ky.

White Creams; made by Hawley & Hoopes, New York. Sold by Mont-
gomery & Bailey, Louisville, Ky.

Plain, mixed, red, yellow, pink, white, straw color; made and seold by
Hall, Hayward & Co., Louisville, Ky.

Light-pink Creams; made by Hawley & Hoopes, New York. Sold Ly
Montgomery & Bailey, Louisville, Ky.

Dull-yellow Creams; made by Hawley & Hoopes, New York. Sold by
Montigomery & Bailey, Louisville, Ky.

Gem Mixed, white, red-printed; made and sold by Hall, Hayward &
Co., Louisville, Ky.

Mixed Creams, purple, red and straw eolor, and pink; made and sold by
Hall, Hayward & Co, Louisville, Ky.

Gem Crennns; white; made und sold by Hall, Hayward & Co., Louis-
ville, Ky.

Maple Caramels; made and sold by Beehive Cundy Kitchen, Lexing- .

ton, Ky.

Strawberry Creams; made by Hawley & Hoopes, New York, and sold
by Montgomery & Bailey, Louisville, Ky.

Yellow Greams; made by Hawley & Hoopes, New York, and sold by
Montgomery & Buailey, Louisville, Ky.
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REMARKS ON ANALYSES OF CONFECTIONS.

In the Bulletin, already referred to, Dr. Wiley comments as
follows on the analyses of confections:

¢“The question of the adulteration of candies and confections
is hardly debatable. The general conception of a pure confec-
tion is one that contains saccharine flavoring and coloring mat-
ters, so mixed and adjusted as to be attractive, both to taste
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and sight. As long as these ingredients are not harmful to the
health, they can scarcely be regarded as adulterations.

“ Harmful ingredients, and the admixture in confections of
terra alba, kaolin, or other mineral substance calculated to give
weight and volume to the mass, must be regarded as adultera-
tions.

““Starches and gums, although insoluble in cold water, are not
of themselves hurtful to the health, and their presence in cer-
tain kinds of confections may be regarded as necessary. Color-
ing matters are divided, first of all, into organic and inorganic
classes. The metallic oxides comprising the latter class should
never be used as pigments for confections. It has been claimed
that lead compounds have been used for coloring candy, espe-
cially lead chromate; but our investigations have shown that
inorganic colors are not used to auy very great extent in this
country. Were it otherwise, more samples of it would have
been found in the 250 samples, mostly colored, bought in open
market in different parts of the country. The organic colors
may be divided into innocuous and hurtful, but it is difficult to
say where the line shonld be drawn. Harmless vegetable pig-
ments, it may be said, can be used without endangering the
health of the consumer. The same is true of the like compounds
of insect origin like cochineal. Some of the coal tar colors are
also said to be without injurious effect, but this statement can
not be made to apply to the whole family of aniline dyes, per-
haps the most frequent colors in candies. Among the colors
found in the samples examined may be mentioned cochineal,
eosin, and other aniline dyes, and ultramarine.

“All of the samples except one, viz: No. 157, contained
glucose.

*“Only two contained notable quantities of starch and gum,
viz: Nos. 170 and 173. ;

‘“Nineteen of the samples had organic coloring matter added.

‘“In no case did the percentage of ash reach .90, showing ths
entire absence of added earthy or mineral matter.

‘*Sucrose was the chief constituent of all the samples exam-
ined.”
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SUMMARY.

Samples.
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HONEYS.

Description of Samples.

Sample 101. McMechen’s O1d Virginia Pure Honey, prepared by Geo. K. McMechen
& Son, Wheeling, W. Va. In bottle. Label around neck reads,
« These goods are absolutely pure.” Signed, Geo. K. McMechen &
Son. Sold by Joseph R. Peeble’s Son’s Co., Cincinnati, Ohio.

Sample 102. Pure California Honey, from Los Angeles, Cal. Sold in bulk by Hamil-

ton, Cincinnati, Ohio.

Sample 103. Choice Comb Honey; made by Githens & Rexamer, Philadelphia, Pa.
In glass jar. Sold by R. J. McCombs. Cincinnati, Ohio. There is
come comb in the bottle, but the greater portion is liquid. The liquid
only was taken for analysis.

104. Pure Machine-Extracted Honey, from the Italian apiary of Chas. F.
Muth, 976 and 978 Central avenue, Cincinnati, Ohio. Sold in bottle
by Joseph Peeble’s Son’s Co., Cincinnati, Ohio.

105. Pure California Honey, from Los Angeles, Cal. Sold in bulk by R.
Schudeldecker, 230 Elm street, Cincinnati, Ohio.

Sample 106. Bought of Stephens W. Holm, commission merchant, Cincinnati, Ohio.

Country honey in tin buckets.

Pure honey, prepared by Dickerson & Tyler, Bowling Green, Ky. Sold

in bulk by John Edwell, Bowling Green, Ky.

Sample 108. California honey. Sold in bulk by E. T. Poynter, Bowling Green, Ky.

Sample

Sample

Sample 107.

Sample 109. Honey prepared by Hanna, Lexington, Ky. Sold in bulk by W. H
May, Lexington, Ky.

gample 110. California Strained Honey, product of the San Diego apiary. Sold in
tin cans by L. G. Yoe, Chicago, T11.

Sample 111. Honey sold by Arthur Peter & Co., Louisville, Ky.

Sample 112. Honey, prepared by James Downing, Lexington, Ky. Sold at market-
house, Lexington, Ky.

Sample 113. Pure Machine-Extracted Honey, from the Italian apiary of Chas F.
Muth & Son, corner of Freeman and Central avenues, Cincinnati,
Ohio. Sold in bottle by H. Wedekind & Co., Louisville, Ky.

Sample 114. Pure California White Sage Honey. Thurber & ‘Whyland, New York
City. In bottle; label around neck reads, “ This honey is absolutely

pure and, unlike liquid honey that has been mixed with glucese t0
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Sample 115.
Sample 116.
Sample 117.
Sample 118.
Sample 119.

Sample 120.
Sample 121.

Sample 122.
Sample 123.

Sample 124.

Sample 125.

Sample 126.
Sample 127.

Sample 128,

Sample 129.

Sample 130.
Sample 131.

Sample 132.

keep it from granulating, it will naturally candy or granulate and
become a solid mass in course of time. If preferred in its liquid state,
remove the cork and place the bottle in hot water until the honey is
melted.” Sold by Schuabacher, Cincinnati, Ohio.

Buckwheat Honey, from New York. Sold by J. B. Wurach, Louisville,
Ry.

Pure Sage California Honey. Sold by Gooch & Edwards, Franklin, Ky.
Bought of H. C. Armstrong, Louisville, Ky.

Linn California Honey. Through Castner & Gage, Louisville, Ky. Re-

tailed by L. Goose, Louisville, Ky.

California White Clover. Threugh Castner & Gage. Retailed by S.
Scholtz, Louisville, Ky.

Honey, prepared by Graham. Sold by J. I. Yoanglove & Bro., drug-
gist, Bewling Green, Ky.

California Lloney. Sold by T. H. Watkins, Louisville, Ky.

Honey, prepared by Campbell. Sold by J. I. Younglove & Bro, Bow-
ling Green, Ky.

Pure honey, from Dr. R. J. Spurr, Greendule, Ky.

Almond Blossom: Honey, from Los Angeles, Cal,, in bulk, by J. B.
‘Waurach, Louisville, Ky.

Honey, from Mrs. Read, Montgomery, Ohio. Sold in bulk by L. T.
Griffiths, northwest corner Sixth and Central avenues, Cincinnati,
Ohio.

McMechen’s Old Virginia Pure Honey. Prepared by George K. Mec.

Mechen & Son, Wheeling, W. Va. Sold by H. Huneke, Cincinnati,

Ohio, in bottle with label around neck that reads, ¢ These goods are

absolutely pure” Sign-d, Geo. K. McMechen

Muth’s California Honey. Sold in bulk by S. Scholtz, Cincinnati, Ohio.

Honey, put up by Charles F. Muth & Son, Cincinnati, Ohio, in bottles.

Label « n neck of bottle reads “ Warranted pure;” red label on stopper

says, “Warranted pure heney.” Sold by Sterritt, Cincinnati, Ohio.

Light straw color.

Pure Orange Blossom Eagle Brand Honey, pat up by Strohmeyers, New

York. Sold by E. W. James, Louisville, Ky., in pear-shuped bottles.

Label around neck reads, ** Pure extracted honey; all pure houney will

congeal, especially when exposed to light and cold; in such cases re-

move cork, place bottle in cold water and let it boil ten minutes and
the honey will regain its liquid state.”

Pure Extracted White Clover Honey, from the apiary of Charles Hill,

Mount Healthy, Ohio. Sold by the Peebles’ Son’s Company, Cincin-

nati, Ohio. Put up in glass jelly jars; licht colored.

Honey, put up by Jumes Hanna, Lexington, Ky. old by S. K. Cozine,

Lexington, Ky., in bottles. Light color.

Honey, put up by J. R. Vanmeter, near Lexington, Ky.

Hutchison, Ky. Light colored, beginning to candy.

Honey, put up by Dr. B. L. Price, near Lexington, Ey. Sold by Scully

Light colored; sold in bulk ; candied.

Sold by John

& Yates, Lexington, Ky.
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Sample 133.
Sample 134,

Sample 185.

Sample 136.
Sample 137,

Sample 138.

Sample 139.
Sample 140.

Sample 141.

Sample] 142.
Sample 143.

Sample 144.

Sample 145.

Sample 146.

Sample 147.

Sample 148.

Sample 149.

5:\11!}»1@ 150.

Honey, put up by Brown Vanmeter, Fayette county, Ky. Sold by G.

H. Kinnear, Lexington, Ky. Light colored, somewhat candied.

Heney, put up by Brown Vanmeter, Fayette county, Ky. Sold by
Henry Vogt, Lexingto.n, Ky.

Comb Honey, put up in glass jars by Githens & Rexsamer, Philadelphia,
Pa. Sold by Henry Huneke, Cincinnati, Obio. Light colored, some
comb in it and filled with strained honey. ILiquid only taken for
analysis. ‘ :

McMechen’s Comb Honey, Old Virginia. Sold by C. 'W. Jefferson,
Louisville, Ky. Sold in glass jars; light colored.

California Water White Honey. Sold by J. B. Wurach, Louisville, Ky-
Brought in bulk from Los Angeles, Cal.

Honey, put up by Joe Downing, near Lexington, Ky. Sold by Henry
Vogt, Lexington, Ky. Light colored. For analysis liquid only was
taken.

California Clover Honey. Bought in 50-pound cans; said to come from
Los Angeles, Cal. Sold by George Collet & Bro., Bowling Green, Ky.

Choice Comb Honey. Githens & Rexsamer, in quart jars with glass
covers. Some comb, and jar filled up with strained honey.

Pure machine-extracted Honey, from the Italian apiary of Charles F.
Muth, corner Freeman and Central avenues, Cincinnati, Ohio. Sold
in 1-pound bottle by Hamberger & Newburgh, Cincinnati, Ohio.

Alfalfa Honey, fromn Arizona. Sold by J. J. Hunt, Lexington, Ky.

Pure California Honey, from Los Angeles, California. Puat up in 50-
pound packages, and sold by Colter & Co., Cin¢ innati, Ohio.

McMechen’s Comb Honey, Old Virginia. Put up, in glass jars. Sold
by Henry Huneke, Cincinnati.

Honey, put up in bottles, with label around the neck, which reads “War-
ranted pure,” signed by Charles F. Muth & Son. Sold by B. H
Kroger, Cincinnati, Ohio.

Honey, put up by J. Hanna, near Lexington, Ky. Sold in bulk; re-
tailed by McClelland, Lexington, Ky.

Honey, put up by A. C. Kumman. Sold by Louis Roessler, Cincinnati
Ohio. Light colcred.

White Clover Honey, put up by Thomas Austin, Nichols & Co,, Albany,
N.Y. Sold by George Gelfins, Louisville, Ky.

Honey, put up by Charles F. Muth & Son, in bettle. The label on neck
reads, “Warranted pure.” Sold by A. Barnes, northwest corner Sixth
and Elm streets, Cincinnati, Ohio. Light colored. Beginning to
candy.

California Honey. Sold in bulk by M. J. Doyle, Louisville. Dark col-

Ul'l'll.
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. ANALYTICAL DATA. : el
Yy Polarization. : : : ; }
No. |— i 'f:;zpftl_ Sucrose. Rgeﬁ::;\;g | ‘Water. | Ash. e
a, Direct. | Indirect. : ST : e
1e o e ‘
8 Per Ct. Per Ct. | Per Ct. | Per Ct. i
101 54.0 46 5 24.0 5.75 62.50 | 9.86 | 0.08 .
102 I8 nad i e BOSED 24.8 4.07 75.47 | 14.36 | 0.06 X
n, 103 92.8 89.0 24.8 3.08 52.63 | 16.09 0.21 "y
104 51.0 | 45.8 24 .8 4,38 61.54 | 13.99 0.11
105 1556 221858 25.0 %.08 73.39 | 14.88 0.12
¥ 106 | —18.1| —16.8 25,2 2,86 75,47 | 18.83 |  0.07
i cwe = p DI S e P 4.8 2.00 74.07 | 18.15 0,05
& 10RFZ 5 9hug 24.8 4.31 72T RT3 0.08
: T R B L YD) 1.23 75.47 | 14.81 0.06
18 110 72.6 67.9 | 24 .8 3.62 56.84 | 18.54 0.16 )
T s L R R 24.5 AT 73.89 | 18.97 0.04 ¢
112 == 940 S i 252 2.46 74.76 | 16,77 0.03
2 TR s P S 24 .8 561 74,07 | 16,21 0.19
y 114 ol RO kR e 24 .8 6.08 75.47 | 11.76 | 0.20
% 115 S e ] 24.4 11.29 66.57 | 18.95|  0.12
116 75 2 il 26.2 3.16 57.07: 1418 81 =0°19 ‘
LT ST 9 D900 1246 2.23 72.78|517:98 | ¥ 20107
F P geles Sfindipalaai ey 24.8 4.69 74.07 | 15.08| 0.08
1d VR T 7.0 24.4 4,45 72,07 | 156,64 |  0.08
100 N ge g i o1 R 24.8 3.54 7148 | Y28 2e 1007
191 Lqgia| 5.8 24.6 1.8 T8I T 0,08 }
D pes TR 24.8 9.62 | 65.57 | 22.67 |  0.04 S
B i A VR Gt 248 1.46 71.43 | 16.00 |  0.13 :
e 124 | —15.8| --19.3 24.0 2.68 81.63 | 13.51 | 0.07 i
198c e gios it o g 240 9.45 65.04 | 26.90 |  0.19
1d 126 93.4 89.5 24.8 3.00 56.84 | 13.01 | = 0.25
127 41.0 ST 24,2 2.63 64,51 | 13.87 | 0.12
DB R el 18r 8 24.2 3.07 74,07 | 138.35 0.08
- DT B R L S DS Ty 24.8 2.08| 75.47| 13.81| 0,06
H 13 i) —16.4 24 .9 2.45 | 72,73 | 14,28 | 0.02
I e b e T ) 248 3,54 74.08 | 14.65 0.02 :
182 | 14z | _16.9 244 207 | 7339 | 16,86 | 0.02 '
‘e- ' Ias e ed sl i 24.0 Sro0 Il TosTs 1 14580 | 0208 |
{gdslattaiionla s 164 24 .0 3.99 | 74.89| 1416 0.01
3 135 92 4 880 24 .6 3.38 | 56,34 | 13,94 | 0.27
7 136 108.8 97.6 24.8 4,77 | 50,63 | 16.42 | 0.86 J
137 1R i 1O 24.8 16.64 |  6v.61 | 15.88 |  0.05 '
LR s D e Ty 24.0 2.80 |  75.47 | 12.15 0.03 it
e Teg i R 016 24,6 9:68 | 72.78°| 13.96 |  0.08 %
140 84.4 80.1 24.6 3.31 | 54,78 | 15,48 | 0.18
ck 141 464 40.2 24.8 4.77| 6451 | 1811] 0.07
O B [ —19.8 24.2 5.67 76,91 | 15.68 | 6.10
$h 143 | —q7i2l —232|  2a8| 46| 75.47| 12881 0.01
to 144 | 174 113.5 | 24.6 | 300 50.00| 11,96| 0.18
12 G RS [ ) DR 24.0 | 3.98 | 74.07 | 14,68 |  0.05
146 | — 14,8 —17.4 24,2 | 2.C0 74,07 | 16.80 0.04
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NOTES UPON THE ANALYSES OF HONEYS.

Samples Nos. 103, 104, 110, 116, 126, 127, 135, 136, 140, 141,
144 and 149 are all adulterated. No. 137 is a doubtful sample,
and is possibly adulterated with cane sugar, though the extent f 1. 8
of the adulteration is not great enough to permit its classifica- 2y
tion with the fraudulent samples without this explanation. The
results of these analyses are well summarised by Dr. Wiley in
the passages quoted below from the Bulletin already referred to:

R “Of the whole number, thirteen are certainly adulterated, 26 St
| per cent., and one other probably, 28 per cent. in all. In the 1ecol
present state of our knowledge it is necessary to pass all mod- For
erately left-handed honeys as pure, although there may be a For
great percentage of adulteration in such samples. Methods are For
now perfecting which will enable us to detect an adulteration in
a left-handed sugar with as great a degree of certamty as we are For
now able to do with a right-handed one. * * * #* *
‘“ Perhaps there is no other article of food which has been so
generally adulterated in the United States during the last twenty
years as honey. The ease with which sophistication could be
practiced, the cheapness of the material used, and the high price
of the genuine product, have presented temptations which the
: ‘ e manufacturer, producer and dealer have not been able to with- 1
- B svand. 0
; ‘‘As long as honey was sold wholly in the comb, the difficul- i?djs(
ties in the way of successful sophistication were so great as to :::(:
practically preclude its practice. The popular impression to the fm" )
effect that comb honeys are adulterated was probably produced S '
rather by ingenious attempts to manufacture the spurious article L
than by the commercial success of the enterprise. Artificial 0
: : ow
comb honey has not been regarded as a possible article of com- had
merce by many scientific men.”’ 1‘itie“
1888,
apar
ther

nn
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By C. L. Currrs, Assistant Agriculturist. AL
41, Veyfian
le, T A
int B 1. STRAWBERRIES—TEST OF VARIETIES. e
ca- § 2 VEGETABLES.
'he
in 1. STRAWBERRIES.
36 SuUMMARY.—After a trial of two years the following varieties
‘he recommend themselves:
d- FoRRTRST AR (s o2 S Jessie, Cloud.
b @ ForSRIGND SRARLY - thiolot e Annie Forrest, Eureka, Daisy. ¢
ire FOR MEDIUM OR LATE. ... .- .___ Crawford, Bubach No. .
In Haverland, Warfield. o :
re For VERY LATE..._._._.._._._Gandy’s Pride. R
A
SO e e o
1ty ; |
be THE EXPERIMENT IN DETAIL.
ice
ihe
th- g ;i . : : :
The following experiments with strawbeiries were made in the
oy season of 1890, our object being to place before the farmer a.nd
o gardener such fact.s as will enable them to select the varieties i
i [.hm are most snitable to our soil ; also the ones thar are bt.ﬂSt .v
9 for home and market uses. It is hardly necessary here to give
0 our mode of setting and cultivating, as it is so simple and so ‘ |
2l well known to most of those who raise their own strawberries. :
g Howeyer, a few remarks upon that subject to those who have
had little or no experience, may do some good. Most of the va-
rities included in these tests were set in the spring and fall of
1888. The plants were set in rows three feet apart, one foot
apart in row. Care was also taken to have them so set that

there would be a perfect blooming plant in every third row. The
runners were all kept cut the first year, nothing but the single
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plant being left. The following year they were allowed to
spread to the width of about six inches, the spaces between
being hoed out perfectly clean at intervals up to the time of
bearing.

The first cultivation in the spring was to spade or plow with
a. narrow-pointed plow between the rows to the depth of six
inches, after that very shallow.

The plants were proiected during the winter season by
spreading hemp herds over the entite bed to the depth of about
two inches, this being removed for cultivation and replaced af
blooming time, it serving the purpose of keeping the weeds
back as well as keeping the berries clean. The following is a
summary of the notes taken from time to time during the grow-
ing and bearing season. The table following the notes will also
show the sex, B.-Bisexual, P.-Pistillate, when in bloom, when
ripe, etc:

Jessie.—Perfect flower, a fine, strong plant, rusts but liftle,
ripens very early. A fine size berry of excellent flavor, some-
what irregular in shape, very productive, fairly solid.

Crawford.—Perfect flower, plant of mediam vigor, rusis
some, ripens next to first early, fine size berry, good flavor,
shape conical, fair bearer, not very solid. '

ltaska.—Pistillate. A fine, vigorous plant, rusts some, ripens
second early, berry of medium size, good flavor, cone shape,
very perfect, good bearer, fairly solid.

Annie Forrest.—Perfect tlower, plant very vigorous, but little
rust, ripens next to first early, berry good size and shape, flavor
fine, produces well, solid.

Ontario.—Perfect flower, plant very vigorous, some rusi
ripens second early, berry fine size, shape very irregular, flavor
very good, produces well, fairly solid. :

Bubach No. 5.—Pistillate. Plant very fine, some rust, ripens
medium early, berry fine size, cone shape, very irregular, flavor
very good, very productive, fairly solid.

Cumberland Triwmph.—Perfect flower, plant vigorous, rusts
considerably, ripens a little late, berry good size, cone shape
perfectly smooth and even, flavor very good, good bearer, very
soft.

Kentlucky.—Perfect flower, plant of medium vigor, rusts

badly
fair, |
Lo
ripen:
beare:
Ha
secon:
flavor
Pir
after
solid,
Du
medit
Pec
early,
Bu
rathe:
Wa
ripens
show
Gy
first e
Ph
dium
Pr
early,
Pa;
size s
Seca
fair fi
Piy
fair s
Bel
first e
J[(lg
after -
(7'(17
lpens
0ne of



d to
ween
18 of

with
[ six

L by
bout
ad at
‘eeds
is a
row-
also
vhen

ittle,
ome-

rasts
LVor,

\pens
1ape,

little
lavor

rast,
lavor

ipens
lavor

rusts
hﬁpeu

very

rusts

REPORT OF AGRICULTURAL EXPERIMENT STATION. 43

badly, ripens a little late, berry fair size, cone shape, flavor very
fair, fair bearer, solid.

Loudon’s 15.—Perfect flower, plant vigorous, some rust,
ripens after first early, berry fair size, fair flavor, very fair
bearer, solid.

Haverland.—Pistillate. Plant very fine, a little rust, ripens .
second early, berry cone shape, very long, good size, very good
flavor, fine berry, very showy, very productive.

Pineapple.—Pistillate. Plant vigorous, some rust, ripens
after first early, berry good size, flavor fair, only fair bearer,
solid, cone shape with long neck.

Dutter.—Perfect fHlower, plant small, rusts some, ripens
medinm early, berry good size, fair flavor, poor bearer, soft.

Pearl.—Perfect flower, plant fine, little rust, ripens second
early, fair size, flavor good, scant bearer, fairly solid.

Burt.—Perfect flower, plant fairly vigorous, some rust, ripens
rather late, crop very poor.

Warfield.—Pistillate. Plant vigorous, rusts considerably,
ripens medium to late, fair size, flavor good, fine bearer, very
showy, solid.

Gypsy.—Pistillate. Plant very strong, no rust, ripens after
first early, fair size, fair flavor, very prolific, solid.

Phelps.—Pistillate. Plant vigorous, little rust, ripens me-
dium to late, fair size, fair flavor, scant bearer, fairly solid.

Primo.—Pistillate. Plant small, rusts some, ripens second
early, size small, fair flavor, poor bearer, solid.

Parry.—Perlect flower, plant very poor, ripens second eatly,
size small, quaﬁtyjpoor,scantlnnu?r,faiﬂ3’sohd

Scarlel Queen.—Pis‘cillate. Ripens second early, size small,
fair flavor, scant bearer, fairly solid.

Piper.—Perlect flower, very poor plant, ripens second early,
fair size, flavor good, scant bearer, fairly solid.

Belmont.—Perfect flower, fine plant, little rust, ripe next to
first early, good size, flavor good, very good bearer, fairly solid.

May King.—Perfect flower, good plant, little rust, ripens
after first early, flavor good, fair bearer, good size, rairly solid.

Gandy’ s Pride.—Perfect flower, good plant, but rusts some,
lipens %ery late, flavor excellent, fair bearer, good size, solid,
oie of the most perfect-shaped berries grown.
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Glold.—Pistillate. Plant small, little rusf, ripens medium to f mediu

late, flavor fine, scant bearer, very good size, fairly solid. golid.
Logan.—Perfect flower, good plant, rusts some, ripens second Mic
early, very fair flavor, fair bearer, fair size, solid. late, f

Lida.—Pistillate. Fine vigorous plant, almost free from § 77¢
rust, ripens medium to late, poor flavor, fine bearer, fair siz, medit

solid. ‘ Da
Photo.—Pistillate. Small plant, rusts some, ripens second j§ Secon
; early, flavor fair, very fair bearer, very good size, solid. shape
| Henderson.—Perfect flower, good plant, little rust, ripens
e medium to late, flavor choice, fair bearer, very good size, fairly
solid.

Bomba.—Perfect flower, small plant, some rust, ripens me-
dium to late, very good flavor, fair bearer, very good size, solid.

Monmouth.—Perfect flower, plant small, rusts some, ripens
second early, fair flavor, fair bearer, very good size, fairly solid.

Mammoth.—Perfect flower, plant medium, some rust, ripens
late, flavor only fair, size very good, fair bearer, fairly solid.

Jewell.--Pistillate. Plant fairly vigorous, some rast, ripens
second early, flavor good, size small, solid.

Summit.—Pistillate. Very fair plant, little rust, ripens sec-
ond early, flavor good, scant bearer, fairly solid, good size.

Bartow's Helipse.—Pistillate. Plant fairly vigorous, some
b rust, ripens next to first early, flavor fair, large size, very fair
bearer, solid, shape conical, somewhat flattened.

Lady Rusk.—Pistillate. Plant only fairly vigorous, some
rust, ripens medium to late, flavor fair, good size, only fair
bearer, soft, cone shape.

Cloud.—Pistillate. Plant very vigorous, but little rust, ripens
early, flavor fair, small size but regular, fair bearer, solt.

i1
it

ai}**r
£1he
s

!
i

alf

Capt. Jack.—Bloom mixed, plant very good, some rust, ripens
medium to late, flavor fair, size small, fine bearer, solid.

Fureka.—Pistillate. Plant fine, almost free from rust, ripens
second early, flavor good, good size, good bearer, solid, con
shape, somewhat irregular, very desirable.

Great American.—Perfect flower, plant poor, some rust, ripens
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medium to late, flavor good, very good size, scant bearer, fairly
solid.
Miami.—Pistillate. Plant fair, some rust, ripens medium to
late, flavor good, fair bearer, fairly solid, good size. ¥
Triumph De Grande.—Pistillate. Poor plant, rusts, ripens
medium to late, flavor only fair, poor bearer, sof, fair size.

Daisy.—Pistillate. Good plant, almost free from rust, ripens
second early, good flavor, good size, good bearer, fairly solid,
shape cone, long, desirable.
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9. VEGETABLES.

SUAMMARY.—Special mention can well be made of a few varie-
ties of the different kinds of vegetables, such as would do well
for a family or market garden.

For Beans: A good selection would be for early use, the Sad-
dle Back Wax and Early Mohawk, followed by New Union,
White Valentine and Earliest Red Valentine.

For Peas: For early nse, Extra Early, First of All, and Very
Early Dwarf Frame, followed by Beck’s Gem, Laxton’s Alpha,
Blue Peter and American Wonder. For later use, Abundance
and Pride of the Market. .

For Lattuce : Prize Head, New York and Stubborn Seeder, in
the order named. :

For Radishes: Rapid Forcing, Extra Early Turnip Rooted
and French Breakfast, followed by White Olive Shaped and
Lady Finger, in the order named.

Several varieties of Tomatoes can be mentioned as choice for
ceneral use: The Favorite, an old standard sort, the Ignotum,
a new variety, and the T ophy, being a good selection.

The Jersey Wakefield, Prize Waketield and Lightning Cab-
bages are good i the order named.

A good selection of Corn would be No. 48 and Early Landreth
Market for first early, followed by Gold Coin and Burlington
Hybred.

The four varieties of Celery tested by us all proved to be
good. Giant Paschal is strictly choice.

For a good Watermelon, take any variety in our list, and you
will not miss it. Kentucky Wonder is our choice.

For Cantaloupes, Salmon and Green Emerald Gem, Osage,
Princess and Perfection, in the order named.
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EXPERIMENTS IN DETAIL.

.

The following tests of some of the different varieties of Veg-

etables, Melons, &c., were made on the Station farm in the year

1890. The varieties selected for these tests include some of the
best-known old, as well as many new ones :

BEANS.

Eight varieties of Beans were planted with resalts as follows:

Saddle Back Wax Bean.—Seed from Burpee, Philadelphia.
Planted Aprii 29, up May 8, ready for use June 22. A fine bean,
almost stringless, very prolific.

FHarliest of All.—Maule, Philade'phia. Planted April 23, up
Mayv 7, ready for use June 21. A flat podded green bean, fair
quality, fair bearer.

First in Market.— Landreth, Philadelphia. Planted April
93, up May 5, ready for use June 24. A coarse, flat podded
green bean, quality good, fair bearer.

Brlra Early Refugee.—Livingston, Columbus, Ohio. Planted
April 23, up May 3, veady for use June 24. A round podded
areen bean, quality good, good bearer.

- Barliest Red Valentine.—Henderson, New York. Planted
April 23, up May 3, ready for use June 26. A round podded
bean, very tender, fine bearer, keeping well on the vines.

New Union White Valentine.—Everett, Indianapolis. Planted
April 23, up May 7, ready for use June 26. A round podded
bean, quality good, very good bearer.

Best of All.—Everett, Indianapolis. Planted April 23, up
May 5, ready for use June 24. A flat podded bean, quality
very good, very good bearer.

Barly Mohawk.—Seed from Dr. R. J. Spurr, Fayette county.
Planted April 23, up May 4, ready for use June 22. Old stand-
ard variety of excellent quality. Good bearer.

PEAS.
Twenty varieties of peas were planted, including Early, Me-
dium and Late, viz:
4
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First of All.—From Peter Henderson, New York. Planted
April 3, up April 14, ready for use June 3. A ehoice early pea,
good bearer, quality good.

Fzxtra Early.—From Landreth, Philadelphia. Planted April
3, up April 12, ready for use June 2. A choice, first early, good
bearer, quality good. | '

Very Barly Dwarf Frame.—Landreth. Planted April 3, up
April 14, ready for use June 5. A choice, early pea, vine about
twelve inches high and stands upright, good bearer, needs no
sticking.

First in Market.—Livingston. Planted April 3d, up April
14, ready for use June 5. A very good early variety but not
prolific.

Kentish Invicta.—Landreth. Planted April 3, up April 14,
ready for use June 4. Quality good, fair bearer.

HBarly Reliance.—Everett. Planted April 3, up April 15,
ready for use June 8. Quality good, only fair bearer.

Farliest of All.—Maule. Planted April 3, up April 16, ready
for use June 6. Quality fair but a scant bearer.

Lazton's Alpha.—Maule’ Planted April 3, up April 16,
ready for use June 6. An early wrinkled sort of excellent
guality but not a good bearer.

Profusion.—Burpee, Philadelphia. Planted April 29, up
May 10, ready for use June 25. Good as to quality but poor
bearer.

French White.—Maule. Planted April 3, up April 16, ready
for use June 10. Quality choice, finely flavored, very poor
bearer.

Abundance. — Landreth, Planted April 16, up April 29,
ready for use June 25. Good for late use, having a fair sized,
well filled pod, good bearer.

American Wonder.—Landreth. Planted April 16, up April
29, ready for use June 10. A good late sort, good bearer, well
filled pods, vine very dwarf.

Beck’s Gem.—Landreth, Planted April 16, up April 28, ready
for use June 11. A good sort, being a good bearer and having
good size, well filled pods.

COhelsea.—Henderson. Planted April 16, up April 29, ready
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for use June 12. A very good sort, fair size pods, very well
filled, good bearer.

Horsford’s Market Garden.—Henderson. Planted April 16,
up April 29, ready for nse June 20. A very good sort, good
gize pod, very well filled, and a very good bearer.

Lazton’s Alpha.—Henderson. Planted April 16, up April
28, ready for use June 10. One of the best for second early,
good bearer, having good size, well filled pods.

Pride of the Market.—Landreth. Planted April 16, up April
29, ready for use June 25. One of the best. large pods, very
well filled, good bearer, vine of medinm heigh¢ and almost self-
supporting.

Blue Peter.—Landreth. Planted April 16, np April 29, ready
for nse June 10. An excellent sort, larg= pods very well filled.
Good, strong vine standing up well, good bearer.

Hugenie. —Landreth. Planted April 16, up April 29, ready
for use June 23. A choice kind, large pods well filled, good
bearer. '

Yorkshire Gem.—Henderson. Planted April 16, up April 28,
ready for use June 25. A very good variety, pods large and
very well filled, good bearer.

LETTUCE.
Seven different varieties of lettuce were tested.

Slubborn Seeder.—Maule. Planted April 8, up April 23, in
use May 22, not a rank grower, but a most excellent sort, color
light green. very crisp and tender.

Big Boston.—Henderson. Planted April 8, up April 23, in
use May 24, a very good grower, quality very fair, color light
green.

Improved Hanson.—Maule. Planted April 8 up April 20,
in use May 22, a good variety, not a rank grower but of good
quality, crisp and tender.

Prize Head —Salzer. Planted April 8 up April 23, in use
May 20. A choice variety, fine grower, very crisp and tender,
color green tinged with red.

Oak Leaf.—Henderson. Planted April 8, up April 23, in use
May 22. A good variety, very showy, having a leaf resembling
the oak in shape, crisp and tender, color pale green.




52 REPORT OF AGRICULTURAL EXPERIMENT STATION.

New York.—Henderson. Planted April 8, up April 23, in
use May 20. A fine sort, grows large and compact, very crisp,
color dark green.

Denver Hard Heading.—Planted April 8, up April 23, in use
May 28. A fine variety, very crisp and tender, good grower,
color green and red.

RADISHES.

Eleven different varieties of radishes were planted.

Betra Barty Turnip Rooted.—Landreth. Planted April §,
up April 16, in use May 15. Fine for early use, very crisp,
color dark red or garnet. This was also tested in cold frame
and found to be good.

Rapid Forcing.—Henderson. Planted April 8, up April 14,
in use May 12. Extra early and very good, very fine size, color
medinm red, tested in cold frame and found to be choice.

Twenly Day Forcing.—Salzer. Planted April 8, up April
16, in use May 12. Only a fair variety, color red, globe shaped,
tested in cold {rame, and found to be only fair.

White Olive Shaped.—Salzer. Planted April 8, up April 17,
in use May 22, one of the best for general crop, very crisp and
tender, pure white, cone shaped.

Barliest Scarlet Globe.—Salzer. Planted April 8, up April
15, in use May 12. A good sort, globe shaped, color scarlet.

Eldorado.—Henderson. Planted April 8, up April 15, in use
May 20. A fine sort, having a yellow or rusty appearance.

Lady Finger.—Livingston. Planted April 8 np April 15, in
use May 22. A long-pointed radish of fine quality, color white,
and a good keeper.

French Breakfast.—Henderson. Planted April 8, up April
15, in use May 10. A choice kind, very juicy and crisp, color
pink, with white tip, shape oval.

White Box.—Livingston. Planted April 8, up April 15, in
use May 18. A globe-shaped, white variety, very good, good
keeper.

Long White Vienna.—Henderson. Planted April 8 up April
16, in use May 24. A long-pointed white radish, very good.
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TOMATOES.

A few varieties of Tomatoes were tested ; also a test of the
different modes of trimming and framing. One dozen plants of
each variety were used under the following heads: Trimmed
and untrimmed, with and without frames. The process of trim-
ming was simply to cut off five or six of the lower branches at
blooming time. It was found that the vines that were trimmed
and framed produced the largest and soundest fruit. Vines
that were trimmed and left lying on the ground produced fine
fruit in size, but unsound. Vines that were not trimmed and
left lying on the ground produced an abundance of fruit, of
small size; and unsound vines, that were framed and not
trimmed, produced an abundance of sound fruit, but small.

Perfection.—Livingston. Set May 10, ripe July 12. Excel-
lent for family use, early but not very prolifie, size, shape and
flavor good, color red.

Favorite.—Henderson. Set May 10, ripe July 15 A well
known variety, fine bearer, quality excellent, fruit lasts well on
vine, color medium red.

Dwarf Clampion.—Maule. Set May 5, ripe July 12. A
good sort, of medinm size, quality good, very strong vine, stand-
ing up well, color deep red.

Table Queen.—Henderson. Set May 5, ripe July 15. A very
good sort, only fair bearer, fruit does not last well on vines,
color medium red.

Mikado.—Livingston. Set May 5, 1ipe July-25. A good
flavored Tomato, considerably marked or creased. Skin very
thin and hard to handle, color light red or pink.

Tgnotum.—Set May 5, ripe July 20, a good late sort, flavor
fine, bears late, very solid, color light red.

Trophy.—Henderson. Set May 5, ripe July 15. An early
variety, flavor excellent, Jasts well on vine, a little tender to
handle, color medium red.

Matehless.—Maule. Set May b, ripe July 18. Medium early,
very good flavor, solid, good to handle, color red.

RHarliest of All.—Salzer. Set May b, ripe July 15. A very
good early sort, size medium to small, flavor very good, shape
a little flat, somewnat creased.
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CABBAGE.

A few varieties of early cabbage were planted, but the season
being a very unfavorable one, very poor results were obtained.

Landretl’s Barliest.—Landreth. Set May 2, in use June
99, very good early sorf, a small cone shaped head, of good
quality. | :

New Hapress.—Manule. Set May 2. This variety did not do
well with us this season ; one among the best in ’89, cone shaped.

Lightning.—Salzer. Set May 2, in use July 3, a very good
variety, makes a good, solid, flat head, did extra well in ’89.

Jersey Wakefietd.—Henderson. Set May 2, in use July 1, a
splendid early variety, almost a sure header, cone shaped.

Prize Wakefield.—Maule. Set May 2, in use July 1, a good
sort, makes solid head, and a very sure header, cone shaped.

CORN.

The season for corn was nnfavorable at the start, it being a
difficult matter to get a good stand, but grew and matured very
nicely.

EBarly Landreth Market.—Landreth. Planted May 1, up
May 10, in use July 10, extra early, a fine sort, ear good size,
filled well, vigorous grower, medium height, stays green a long
time. On account of the seed being overlooked this variety
was not planted at the same time as the others.

Gold Coin.—Livingston. Planted April 22, up May 5, in use
August 1, a fine early sort, a good long ear, small cob, fine
flavor, fine grower, stalk above medium, almost invariably two
ears to the stalk.

Lacrosse Sweet.—Salzer. Planted April 22, up May 5, in use
July 8, very good early sort, but small, growth very dwarf,
extra early, very good yielder.

Stabler’s Harly.—Henderson. Planted April 22, up May 5,
in use July 15, very good, second early, stalk medium height,
very good yielder.

Northern Pedigree.—Salzer. Planted April 22, up May 5,
in use July 4, very fair, early variety, but small, grows very
dwarf.

No. }8.—Sa'zer. Planted April 22, up May 5, in use July 1.
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A choice early variety, grows medium heigh!, good size ear,
productive, very desirable.

an Henderson' s Sugar.—Henderson. Planted April 22, up May

2. 5, in use July 23. Choice second early, stalk small to medium, !

e vigorous, productive. %

od Burlington Hybrid.—Everett. Planted April 22, up May 5, ¥
in use July 15. A choice second early, stalk small to medium, ‘"

‘?10 growth vigorous, very good size ear, quality good, desirable. e

od . COELERY.

A few varieties of celery were planted, and with very favor-

i able results.

il Giant Paschal.—Henderson. Grows very rapid, height about
two feet, very broad and thick ribbed, perfectly stringless, very
crisp, flavor choice, splendid keeper, one of the very best.

Golden Self Blanching.—Heuderson. A splendid early va-
riety, very showy, fine flavor, growth medium, blanches a beau-

2 tiful white, with leaves of a rich golden yellow color, very crisp.

Ty New Rose.—Henderson. An excellent variety, medium growth, i : “
flavor choice, very crisp, a good keeper, blanches well, color

up beautiful pink, foliage light green, very showy, desirable.

o Kalamazoo Broad Ribbed.—Everett. A choice variety, grows

e to a good size, flavor excellent, very broad thick ribbed, erisp,

by easily grown, a good Keeper.

15€e

A WATER MELONS.

wo Our space for melons being very limited, only a very few hills
of each variety were planted. The land, an apple orchard,

1se haviug but few trees in it, is what would be considered very fair

it old land. In February there were spread.tobacco stems at the
rate of one ton per acre. The ground was well and deeply

70, plowed in April, and pulverized thoroughly. The melons were

ht, planted in hills twelve feet apart ; cultivated first deep, later
on shallow.

0, Boss.—Landreth. Planted May 8, ripe August 16. A choice
Ty melon of medium size, prolific, color very dark green, color of
flesh ‘blood red, very thin rind, very sweet, flavor fine.

- Gragg.—Livingston. Planted May 8, ripe August 12. An



56 REPORT OF AGRICULTURAL EXPERIMENT STATION.

excellent melon, of good size, very prolific, color dark and light
green stripes, flesh a rich yellow color, thin rind, splended fla-
vor, a beauty on the table.

Hoosier King.—Everett. Planted May 8, ripe Augnst 8. A
fine large melon, very prolific, color dark and light green stripes,
color of flesh medium red, shape a very regular oblong, quality
excellent,.

Wisconsin Hybrid.—Salzer. Planted May 8, ripe August 18.
A splendid melon of fine size, prolific, color Jight and dark
green stripes, color of flesh red, flavor fine, very thin rind, good
yielder.

Kentucky Wonder.—Northrump, Braslan & Goedwin Co. A
most excellent variety, of medium size, very prolific, shape ob-
long, color dark green, flesh scarlet, fine flavor, one of the best
varieties grown. Kentucky Wonder was raised by us in 1889,
with the same results as above.

MUSK MELONS.

Superior.—Manle. Planted May 8, ripe August 10. A globe
shape melon, of medium size, finely netted, flesh green, fine fla-
vor, very sweet,

Princess.—Salzer. Planted May 8, ripe August 15. A globe
shape melon, deeply ribbed, finely netted, size medium, flesh
salmon, excellent flavor. :

Queen of All.—Salzer. Planted May 8, ripe August 15. A

globe shape melon, deeply ribbed, slightly netted, medinm size, '

flesh salmon, very thick, excellent.

Osage.—Everett. Planted May 8, ripe August 15. Shape
oblong, slightly ribbed and netted, flesh salmon, very thick,
flavor very rich and sweet, excellent.

Miller Cream.—Liyingston. Planted May 8, ripe August 15.
An oblong melon, green rind, slightly ribbed, flesh salmon, very
fine, rich and juicy. |

Perfection.— Livingston. Planted May 8, ripe August 15.
A globe shape melon, deeply ribbed, finely netted, flesh golden
or salmon, flavor very fine, good.

Emerald Gem.—Everett. Planted May 8, ripe August 18
A globe shaped melon, deeply ribbed, smooth, flesh salmon
color and very thick, flavor choice, very rich, splendid.
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zht Growers Pride.—Everett. Planted May 8, ripe August 18. :

fla- A globe shape, deeply 1ibbed and netted melon, flesh green, ‘
very juicy and sweet. 3y ,
A Bzira Barly June —Landreth. Planted May 8, ripe August A
)es, 12. A medium size flat melon, deeply ribbed and netted, green R
ity rind and flesh, flavor very good. : ?

Extra Early Cape May.—Iandr-th. Planted May 8, ripe
18. August 12. A round melon, ribbed and netted, flesh green, ’
very good.

?(l)]c; Salmon and Green.—Landreth. Planted May 8, ripe August
18. An oval shape melou, very lightly ribbed and netted. rind
A dark green, flesh orange, almost solid, flavor the very choicesi,
none better?
gb- Reedland Giant.—Landreth. Planted May €, ripe August
o 90. A large, oblong melon, pointed at ends, yellow rind, flesh
389, green, very good.
Large Black Paris.—Landreth. Planted May 8, ripe August
15. A large oblong melon, deeply ribbed and very little netted,
verv dark rind, flesh yellow, flavor good.
obe
fla- i
obe BULLETIN No. 33.
esh
A ] EXPERIMENTS WITH CORN.
iize,
ape These experiments are a continuation of those begun two 4
ick, yeors ago. They may be discussed under the following heads:
1. The effect of the leading elements of plant jood, used in
15. various combinations, on the production of corn.
rery 2. Permanency of effect of potash fertilizers.
3. The relation of fertilizers to shrinkage, and to the pro-
15. portion of ceb to kernel.
den The results obtained this year are almost identical with those
of the last two years; that is:
18. First. That in those plots, where potash was one of ‘r'he ingre-
Wi dients of the fertilizers used, there was a marked increased

vield, both in corn and fodder.
Second. That in plot 15, where a fertilizer was used without
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potash, there was scarcely any increase in yield over those plots
receiving mno fertilizer.

Third. That the greatest increased yield was made by using
a combination of potash and nitrogen.

Fourth. The use of muriate of potash alone resulted in a
marked increased yield over the plots receiving no fertilizers.

Fifth. That there was a profitin the use of fertilizers in every
instance where potash was one of the ingredients, the largest
net profit arising from the use of the mixture of nitrate of soda
and muriate of potash.

Sizth. That there was a loss by the use of fertilizers where
potash was not one of the ingredients.

Seventh. That so far, potash fertilizers have showd their effect
the third season after application.

EXPERIMENTS IN DETAIL.

THE SEASON.

The season was unfavorable to the growth of corn. Continued
rains in the early part of the season hindered cultivation, and
later a drouth checked the growth of corn to a considerable ex-
tent. The latter part of the season was favorable.

The following table gives the summary of rain-fall, the mean
temperature and the average per cent. of sunshine during the
Ttn(l))nths of April, May, June, July, August, September and Oc-

ober :

hes. 'emperature. Sunshine.
— i e —

APl S STy | 3.59 55.6 36
My R S R R S B A 4.71 63.2 38
June . 7.43 76.6 47
JubpRias R e 3.14 75.8 ; 57

A pusb SR b S TR 7.32 71.3 | 43
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The Svil.—The soil of the Experiment Station Farm is what
is termed a *‘ Blue Grass’ soil. Itis derived from the Lower
Silurian limestone, rich in phosphoric acid. The subsoil is a
light colored clay, so retentive as to make the soil deficient in
natural drainage The land is worn, having been in cultivation
for many years. It is believed that no stable manure or other
fertilizers were applied before the farm was purchased by the
Station.

1. Experiments showing the effect of the leading elements of
plant food, wsed in various combinations, on the production
of corm. ;

Ezplanations.—By the leading elements of plant food are
meant, nitrogen, phosphoric acid and potash. Plants teed on
other soil-clements besides these, and they are just as essential
to plant life as these three, but generally speaking all but these
ingredients ae furnished to plants in abundance, and therefore
in studying what to put on our soils to make them more product-
ive, we need councern ourselves with only these three. Commer-
cial fertilizers are manufactured and sold for the purpose of
supplying nﬂmogen,}Jhosphorhzachiarmlpotaeh,and,thelnazket
prices depend npon these ingredients. Some fertilizers contain
one of these ingredients, some two, and some all. Generally
speaking, a commercial fertilizer is a mixture containing two of
these ingredients, and sometimes all; the proportions varying
greatly in the various brands and often in the same brang:y it
is at once seen to be a very difficult, if not an impossible task,
to test all the various brands sold on a given soil in order tc find
out those that produced the best effect. It is an easy matter,
however, to find out whether a given soil needs potash, phos-
phoric acid, or nitrogen, or any combination of these elements
for a given crop. Having found out this by experiment, we have
only to look to the analyses of the various fertilizers to tell
which brands, if any, could be used to advantage on the soil
and crop tested. If the experiment proved that potash was all
that was needed on a given soil for the corn crop, all those fer-
tilizers whose analyses show little or no potash wouald not pro-
duce favorable results, under whatever name sold.

The field used for the fertilizer experiments was the same as
that used for the experiments heretofore. The plots receiving no
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fertilizers the past years received nome this year, and likewise
the plots receiving fertilizers during the past years received the
same kind in each case this year. The field in question is nearly
level, slightly sloping lengthwise of the plots. Size of plots,
one-tenth of an acre.

The plots were treated exactly alike except as to fertilizers,
care being taken to plow the entire acre the same day at every
working. The hills were thinned to two stalks.

The following table shows the kind of fertilizers applied to
the various plots, the amount, calculat-d per acre, the number
of pounds of leading elements of plant food applied per acre,
and the per cent. of these elements in the various fertilizers :

TABLE 1.
Showing Fertilizers Applied Per Acre, and Per Cent. of Ingredients in the
Fertilizers.
44 7 777—;”‘]}5[}}.1(@,t' pounds ef [ Per cent. ol the Toid-
= ‘ £ | theleading elements| ing elementsof plant
= = | of plant food. ’ food in fert’lz’rs used.
(_D: {_-’-; . B =
‘ Ferririzer USED. IR R Ko e Tl sl b -
EEMRZ B I e B Sl b o gk ¢
1 B | o@ I BMELER R QuEsSlEE B S
= o= e ET 8 = | ®
S ae o S R R
i St OB EEE i i LB
2| No'Fertilizer. .. =i Lo faase sk | e i
‘ i
Acid Black, . . . . . . . 820) | \‘ i
38 |J Muriate of Potash . . . .| 160 -| 57.6 | 80 | 25.6 | 9.00 | 12.5 |
‘ lNitx':lLe of Soda, . . . . .| 160]) ’
;IA(:id Blaolesitaiseit fuil 1820 ; ,
4 | Muriate of Potash . . . .| 160 }| 57.6 _SU 019.00[12.5 | 0
REDse g 60 ) ‘ ; \
| [ | I |
](A(rid Blagkuacailney o ! 320 ’ [ : |
5 |{ Nitrate of Soda. . . . . .| 160 }| 57.6 0| 25.6|9.00 gt 4
FDEy DNt o ...imo[i 1 ‘ ‘
| x | ‘ | !
Muriate of Potash . . . ..| 160 | ‘ |
6 |{ Nitrate of Soda. . . . . .| 160+ 0 | 80| 25.6 0| 12.5 |
EDryeDints st e g0 )i | |
‘ { i | l
7 NoFerLilizer.......‘...‘...\...1...1...;.
: . ; { | | |
g | Muriate of Potash . . . .| 160 \ [t
. l I)llt A ivie I 'IHO IV 0 | 80 i 0 Sld et o 1 ]l.») ‘L %
| ' |
G P e R T D o e | '
1 Dirt . . it ! 500 | | 67.6 0 & 0|9.00|.
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By reference to the table, it will be seen that acid black con-
taining 18 per cent. of phaosphoric acid was used to supply that
ingredient, muriate of potash containing 50 per cent: of potash,
for potash, and nitrate of soda containing 16 per cent. of nitro-
gen to supply nitrogen.

FIELD NOTES.

The following field notes are given to show the effects of the
fertilizers at the various stages of the growth of the corn.
These notes were taken in the tield on the date given.

Plot 2. No fertilizer, planted May 12th, up May 25th ; June
15th, very poor; July 1st, poor; July 15th, very poor; July
19th, tasseling ; July 22d, shooting ; July 26th, silking. Height
6% feet.

Plot 3. Fertilizers, 16 pounds nitrate of soda, 32 pounds acid
black, 16 pounds muriate of potash. Planted May 12th, up
May 25th ; June 15th, looks well ; July 1st, good ; July 15th,
good ; July 16th, tasseling; July 17th, shooting. Height 8
feet. ;

Plot 4. Fertilizers, 16 pounds muriate of potash, 32 pounds
acid black. Planted May 12th, up May 25th ; June 15th, good ;
July 1st, good ; July 156th, good ; July 16th, tasseling; July
18th, shooting ; July 23d, silking. Height 74.

Plot 5. Fertilizers, 16 pounds nitrate of soda, 32 pounds acid
black. Planted May 12th, up May 256th. June 15th, fair; July
1st, very fair ; July 156th, looks very well ; July 18th, tasseling ;
July 20th, shooting ; July 25th, silking. Heigbt 64 feet.

Plot 6. Fertilizers, 16 pounds of muriate of potash, 16 pounds
nitrate of soda. Planted May 12th, up May 25th. June 15th,
choice ; July 1st, choice, very even ; July 15th, choice, tasseling ;
July 18th, shooting ; July 22d, silking. Height 8 feet.

Plot 7. No fertilizer. Planted May 12th, up May 25th. June
15th, only fair; July 1st, fair; July 15th, fair, very uneven;
July 20th, tasseling; July 22d, shooting; July 26th, silking.
Height 64 feet. .

Plot 8. Fertilizer, 16 pounds muriate of potash. Planted
May 12th, up May 25th. June 15th, good ; July 1sft, good ;
July 15th, very good ; July 16th, tasseling ; July 20th, shoot-
ing ; July 24th, silking. Height 8 feet.
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Plot 9. Fertilizer, 32 pounds acid black. Planted May 12th,
up May 25th. June 15th, only fair; Jaly 1st, only fair; July
15th, fair; July 224. tasseling ; July 224, shooting ; July 26th,
silking. Height, 7 feet.

Plot 10. Fertilizer, 16 pounds nitrate of soda. Jnne 15th,
fair ; July 1st, fair ; July 15ih, only fair; July 18th, tasseling ;
July 22d, shooting ; July 26th, silking. Height, 6% feet.

The following table shows the yield of the field cured ear
corn and fodder, calculated per acre, as well as the fertilizers
nsed, and the increased yield of corn and fodder resulting from
the use of the fertilizers. The corn is given in bushels, contain-
ing 70 pounds per bushel. Under ‘yield of fodder” we include
the whole amount of stalks, leaves, etc., after removing the ears,
and it should be noted that the corn was cut near the ground
for the sake of uniformity.

TABLE 2.
Showing Results of Fertilizers on Corn.
b7 12 | ~ — =
=) o ot —. —- b
: SR el e e e
- PRl e '2: | o 5 @ el
= ‘ o <5 ‘ wilo S i
= FertiLizer USED. A i = | ?m = e
: Sl o R e . c g
| S e e
1 o 7 1; ; o g—- < =5 W h
| ' e | ® = f(‘: o
' o achi P 3¢ o
o i (b o 3 o &
= (= b = o et §2.41!
2 | No Fertilizer . 40 | 2,870
, , i
J‘ Nitrate of Soda. . . . 160} | ‘ {
Skl wA eI BB Rk o et e 320 72 ‘ 3,490 35 680
| LMuriute of Potash . . . 160 |
, | ( Muriate of Petash . . . 160 ) el X sty
A Btk il 7 890 )‘ ol ionl 25 140
| i i 1
_ |  Nitrate of Soda. . . .| 160 | i
! < " 3 ; ‘
> ‘ A cideBlacleetint o v ies ot | 320 ;‘ Sl 2,620 Y 1 :
|
. | f Muriate of Potash . . . 160 | e i X ‘
b | | Nitrate of Soda . . . . 390 [ | 1871715 8,7490 39 i 980
‘ ' 1 1
7 | No Fertilizer . ; \ 345110 95750 '
| 5 a i |
8 | Muriate of Potash . . . | 160 | 67 i 3,270 30 { 460
\ 5 ‘ : %
g ERAGId BIok . | 320 | 86 | 2,490 Oels
|
i ; : ‘ |
10 | Nitrate of Soda. . . . 160 | 3 | 2,480 0 |
| ' l 3 ' I




ORN.

1

</
7
o
N
—

)
v

Ll

FFECT OF I

- N320OMLIN - HSV1Od (9)

- QDY JIYOHJISOHd - HSY10d ()

~
4

SiowinNGg F

-NIOOMLIN %8 A1V IIHOHASOHd' HSVLOd (€) ~Y3ZITILY34 ON - (@)

Froy PHOTOGRAPHS.

Py = G.h A A S Increased Yield of Fod = Z i g ’ ,,
e = ~ =2 =g T rensec eld o od-

A P = o O DO s T = ler i P is Per 2 2 = : 2 TENe : st
Py Py e = N GesicbEiasag der 1n oundas er o I~ > - J



$:
i T}
vyt vari
acid
pota
corn
gitie -
‘:’ ’ g‘
oy c
. r
i A
i :
."1
3
&0
1
" ¢ o )
\ 3]
: 6
:
) 8
]
; : 9
| 10
" II
e
l“-:::}_*



REPORT OF AGRICULTURAL EXPERIMENT STATION. 63

FINANCIAL RESULTS. o

The Financial Results obtained by the use of the fertilizers in
various combinations may be seen in the following table. The :

acid black costs at the rate of $4.00 per acre, the muriate of s
potash $3.60, and nitrate of soda $3,60. 'In these estimates, the i
corn is rated at 40 cents per bushel : ik

TABLE 3. ot

Showing Financial Results.
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THE PERMANENCY OF EFFECT OF POTASH FER-
TILIZERS.

The following tables give results of a set of experiments made
to test the length of time potash fertilizers will remain in the
soil aund still be available as plant food. This series was begun
three years ago to test the comparative value of Phosphatic
fertilizers, but tinding our land uosuitable for that purpose, 1t
was determined to use these plots to test the permanency of
effect of potash fertilizers. The results in 1888 were as follows:

AR | TABLE 4.
Results in 1888.
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Here follow tables showing the fertilizers applied in 1889

/R and 1890, and results :

TABLE 5.
Results of 1889.
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Results in 1890. ber
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By a study of the tables it will be seen that the fertilizers
appiied 1888 were of benefit to the crops of 1890, as shown by
the yield of plots 3, 7 and 9.

THE RELATION OF SHRINKAGE AND PROPORTION
OF KERNEL TO CORLN.

For the purpose of continuing the study of the above ques-
tion, the corn on Plots 2 to 10 (see table first), after being husked
and weighed, was spread on the floor of the barn loft and allowed
to cure. The loftis well ventilated. After curing, it was shelled.
The following table shows the data obtained, and also the num-
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ber of ears required to make a bushel of corn, and number of
pounds :

Table Showing the Size of Ears, Loss for Shrinkage, and Weight of Seventy

Pounds Ear Corn Shelled.
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OOMMERCIAL FER TILIZERS. irc
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In order that farmers may use commercial fertilizers intelli- if

, : gently, they should understand— P_li
o d First. The wants of their soil to produce given crops. 5111
28 Second. The © make-up”’ of fertilizers at their disposal, that Z;
they may know whether these wants can be supplied by the use ]

of these fertilizers. of

The best way to determine the first question is by field ex- -

periments conducted on each farm. The manner of carrying
gl out these trials has been presented in Bulletins 21, 22, 23, 26,

'_{‘ 97. 98. 30 and 33, which give the plan of applying the fertilizers, |
I and the results obtained by their use on wheat, potatoes, corn, th
. £ hemp, tobacco and meadow jand. The object of this Bulletin i3
;o is to consider the second question. that is, the material out of til
which commercial fertilizers are made, and also to give the th

analysis of the various brands legally on sale in this State dur- hi

ing the year. But first some explanations seem advisable. m

) EXPLANATIONS, 80
Sources of Plant Food.—Plants receive their food first from E‘

the atmosphere, and second from the soil. The atmosphere 2)

supplies by far the greater quantity. The atmospheric supply 1;1‘

is always furnished to the plant in abundance, and therefore we R

need not concern ourselves about it when studying how to sup- (éb

ply plant food. (

Soil Supply.—The food furnished to the plant by the soil has 5

received a great deal of attention from farmers and scientists. .

It is well known that plants do not thrive on all soils. Some- Iy

times it is the physical condition of the soil, sometimes becausé 12

D

the soil is incapable of giving to the plant the quantity of food
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it requires for full development, or kind of food it needs, or
both.

Besides the water and the food a plant gets from the atmos-
phere, it must take up the following substances from the soil in
order to thrive. Namely: Potassiwm, phosphorus, nitrogen,
irom, calcium, magnesiwm and sulphur. These elements, al-
though forming a very small portion of the plant, are indispen-
sable 1o its life. A plant can not be made to grow and develop
if any one of theseis absent, neither can one element be re-
placed by another. Besides these elements just named, sodium,
silicon, chlorine, and manganese, and perhaps traces of other
elements are taken up by the plant from the soil, but these last
named elements do not appear to be essential to, although some
of them play a useful part in, plant life.

NECESSITY OF BECOMING FAMILIAR WITH THE NAMES OF THESE
ELEMENTS.

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

All Matter Made Up of Elements.—All matter, as the rock,
soil, water and atmosphere, every thing is made up of elements.
Every one is familiar with some of the elements. When we
speak of gold every one knows that it is a yellow metal. Gold
is an element. It is called an element because we can, by no
means now known, separate it into other forms; it is as simple
as it can be mad=, and for this reason it is called an element.
So also is metallic iron, copper and lead. Water is not an ele-
ment, because it can be separated into two elements; one is
called hydrogen, the other oxygen. Oxygen and hydrogen,
however, are each elem-nts because we can not take either sepa-
rately and make any thing else but hydrogen and oxygen. Now

potassium, nitrogen, phosphorus, caleium and magnesium are
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also elements, because they can not be changed, however treated,
when taken separately into other substances.

DESCRIPTION OF ESSENTIAL ELEMENTS.

Potassium.—Potassium is a solid. It is a metal. It has the
property of readily combining with the element oxygen, which is
always presentin the atmosphere, but when it combines with oxy-
gen it is called potassium oxide, or more commotly, potash. On
account of this property of potassium combining so readily with
oxygen it is rarely ever seen, except in the laboratory or manu-
facturing shop in the form of the element, but more frequently
in the form of its combination with oxygen.

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

Oalcium.—Calcium is a metal, but is rarely ever seen as such.
When the element calcium combines with oxygen, the substance
formed is known as lime, with which every one is familiar;
therefors, when we speak of lime we mean the element calcium
combined with oxygen, which is sometimes called calcium oxide.

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

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

Phosphorus.—Phosphorus is an element. It is a solid, and
unless it is kept from the air it will combine with oxygen to
form phosphoric acid so readily that it will take fire. 1t is gen-
erally seen in sticks covered with water. 8

The Food Blements Generally Combined with Oxygen in the
Spil.—The elements which the plant takes up from the soil as
food are, generally speaking, combined with oxygen, and, there-
fore, instead of using the names of the elements, we use the
names of their oxides. For illustration, we say lime instead of
calcinm, because it is caleium oxide that is nsed as a plant food.
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We say phosphoric acid instead of phosphorus, because the
plant always takes up the element phosphorus in the form of
the oxide of phosphorus. We say potash, because potassium
is combined with oxygen in the soil or with an acid.

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

The Use of Fertilizers.—A rich soil contains an abundant
supply of elements for plant food in such a form that the plant
can readily assimilate them. As stated before, these elements
are phosphorus, potassiwm, nitrogen, calcivm, magnesium, tron
and sulphur. A virgin soil usually contains an abundant sup-
ply of plant food, as the elements taken from the soil by the
plants are returned to it again when the plants decay. Such
soil needs no mapuring. As soon as the land is brought under
cultivation, however, the vegetable and animal products are
taken from the soil in the form of wheat, tobacco, cattle, sheep,
&c.  Sooner or later, under this drainage, the land will become
infertile. If permanent fertility is to be maintained, provision
must be made at least to retarn a part of the plant food taken
from it, hence the necessity of fertilizing. On worn and very
poor soils it is sometimes necessary to make a complete return
of the elements of plant food taken off by the crops. For-
tunately, in most soils there is an abundance of some of these
elements, and consequently a partial fertilization will answer.
Generally speaking, the elements iron, sulphur and magnesium
are found in abundance to supply a maximum crop. Many




72 REPORT OF AGRICULTURAL EXPERIMENT STATION.

soils also contain a sufficient quantity of calcium or lime, there-
fore the principal fertilizing elements to be looked after are

POTASSIUM, PHOSPHORUS AND NITROGEN

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

This last statement is a very important one, as the proper
treatment can sometimes make a rich soil out of a poor one, by
getting the elements into an available form for the plants, as by
the application of lime or plaster, or cultivating the soil, or
under-draining, or by the use of soiling crops, as clover, rye, &c.

HOW TO FURNISH CROPS WITH THE IMPORTANT ELEMENTS OF
PLANT FOOD.

First. The poor worn soil is not always deficient in the im-
portant elements of plant food, potash, nitrogen and phosphoric
acid ; but these elements may be in such combinations with
other elements that the plant cannot appropriate them as plant
food. Tt is evident, therefore, any method that will make these
elements available to the plant will enrich the soil. Tillage
assists in disintegrating the soil. Drainage also assists, as,
when the water is drained from the soil, the air circulates
through it better, and thus decomposes it. The application of
indirect fertilizers also assists in liberating for the plant the im-
portant elements. Gypsum or plaster liberates potash ; and
thus, very oiten, soils that need potash fertilizers are enriched
by the applicatton of plaster. Lime and salt are also indirect
fertilizers ; they also assist the physical condition of the soil.
Rotation of ecrops has its influence on making the plant food of
the soil available, or bringing it from the subsoil. Thus, a
deep-rooted crop, as clover, gets some of its food from the sub-
soil, and brings it up to the surface soil in the roots, which be-
comes available for the next crop. Leguminous plants, or those
plants which have their seed inclosed in a pod opening on either
side, as clover, peas, ete., are supposed also to make some of
the nitrogen in the soil available, which other plants cannot.
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Secord. The goil can be enriched by the application of natural
fertilizers, as barnyard manure, refuse vegetable matter of all
sorts, tobacco stems, cotton seed meal, cotton seed hull ashes,
wnod ashes, etc , and green crops for plowing under. Barnyard
manure is a complete fertilizer—that is, it supplies all the essen-
tial elements of plant food. Tobacco stems supply potash and
nitrogen. Cotton seed meal, principally, nitrogen. Cotton seed
hull ashes, mostly, potash These natural fertilizers should be
husbanded by every farmer and used, as far as they will go, in
renovating the soil, as in most cases they are in the cheapest
form for supplying the potash, nitiogen and phosphoric acid
wheie they are already on the farm ; but where crops are con-
tinually taken from the farm, these sources will not always
supply the wants of the svil. This leads us to the considera-
tion'of artificial fertilizers.

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

Nitrogen.—Nitrogen is generally supplied from the following
substances :

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

Second. Sulphate of Ammonium. This substanc- contains
about 20 per cent. of nitrogen. It is prepared from the ammon-
ical products of gas works, coke ovens, bone distilleries, ete.

Third. Organic nitrogen, from dried blood, tankage, waste of
slangh ter-houses, bones and fish scrap, or from cotton seed meal,
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castor pomace, or other vegetable products rich in nitrogen.
Dried blood contains from 10 to 16 per cent. of nitrogen,
Tankage varies from 8 to 10 per cent. Bones from 2 to 5 per
cent. Cotton seed meal from 7 to 8 per cent.

Nitrogen from these organic substances is not as readily avail-
able as the nitrogen from the nitrate of sodium, and, therefore,
is best for fall crops where action is desired in the spring of the
year, as it is retained in the soil longer.

Fowurth. Guanos.

Nitrogen is the most expensive element in ie1t1117era, and it is
generally the element soonest exhausted in the soil.

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

1. Bone meal.

2. Bone ash.

3. Bone black.

Phosphate rock.
Superphosphate of lime, or acid phosphate.
Thomas slag and guano.

il

. Bone Meal.—Bone meal is valuable not only for the phos-
phorlo acid which it contains, but also for its nitrogen. ‘¢ Bones
are composed of two distinct substances which interpenetrate
one another.”” There is, as it were, a skeleton of earthy matter.
which is called phosphate of lime or bone phosphate, and a flesh
of organic matver, which is called ossein. Ossein is a highly
nitrogenized substance.

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

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

3. Bone Black.—The spent black from sugar refineries is sold

| to manufacturers of fertilizers. When bones are heated in iron

cylinders, into which air is not allowed to enter, gas, water, oily
matters, and other products are driven off, while bone charcoal
is left in the cylinders. This product is used to take the color-
ing ont of raw sugars. After a time it becomes worthless for
this purpose, when it is sold for fertilizing purposes, as all the
lime phosphate still remains. The decomposition of bone black
in the soil goes on slowly, and therefore it is not generally ap-
plied as such, bat after treatment with sulphuric acid.

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

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

formed at the same time.
When bone, bone ash, bone black, or mineral phosphates are
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treated with sulphuric acid in sufficient quantity, the superphos-
phate formed contains the phosphoric acid in a form soluble in
water. After standing, or when superphosphate is applied to
the soil, the phosphoric acid is in the reverted form, as it has
gone back to a form insoluble in water. This reverting of the
phosphoric acid does not materially change its value as a fertil-
izer, for experiments have shown that plants can take up the
phosphoric acid in this state as readily as in the soluble form.
When the sulphuric acid is added in insufficient guantities to
dissolve all the phosphates, some of the phosphoric acid remains
in the insoluble form. This insoluble phosphoric acid is not as
available to the plant, and it is much cheaper in the markets.
In making an analysis of a fertilizer, therefore, we separate the
phosphoric acid into three divisions of soluble, reverted and in-
soluble phosphoric acid, givivg to each its value.

The **soluble” and **reverted”’ forms of phosphoric acid are
both readily assimilable by plants. and hence are somelimes in-
cluded under the common name of *‘available phosphoric acid.”
The **available phosphoric acid” in an unilysis is equal to the
sum of the ** soluble’’ and ** reverted’’ phosphoric acid.

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

Primarily, the plants obtain potash from the decomposition
of minerals or rocks containing potash. Thus feldspar contains
from 10 to 16 per cent. of potash. It is potash combined
with silica and alumina. As such it is insoluble and not avail-
able to the plant. In the decomposition of this rock clay is
formed and a soluble potash salt, which then becomes available.
This decomposition goes on gradunally, and thus in most clay
soils available potash salts are being continually liberated for
the use of the plant. Stirring the soil accelerates this decom-
position, and the presence of lime or gypsum increases decom-
position. In such soils, therefore, the application of lime has
another use besides that of plant food.

Plants vary largely as to the amount of potash they require.
For example, an acre of wheat yielding 20 bushels, requires
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about 28 pounds of potash : while an average crop of potatoes
requires 100 pounds of potash per acre, and an acre of tobacco
yielding 3,800 pounds of leaves and stalks assimilates over 200
pounds of potash. It is evident, therefore, that the continual
cropping of soils with potatoes or tobacco will, in time, exhaust
the potash supply. Light and sandy soils require this element
almost from the start.

The sources of potash, as generally found in fertilizers, are—

. Sulphate of potash.

. Muriate of potash.

. Kainit and sylvinite.

. Cotton seed hull ashes.

. Wood ashes. ¢

6. More rarely the nitrate of potash.

St > W DO =

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

DIFFERENT FORMS OF FERTILIZERS.

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

EXPLANATIONS IN REGARD TO THE TABILES.

The farmers should study carefully the tables of analyses in
this Bulletin before purchasing commercial fertilizers.

Tt will be noticed that besides moisture (which is noted simply
to compare the different analyses of the same brand), there is
given in the tables the amount of phosphoric acid in its soluble,
reverted and insoluble form, mitrogen, and its equivalent in
ammonia, and potash for each brand. Now the selling value of
a commercial fertilizer should depend upon the amount ot the

s
A
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various forms of phosphoric acid, the nitrogen, and the potash
it contains ; for, as has been said, it is to supply the plants with
phosphoric acid, nitrogen ana potash that the fertilizer is
mainly applied to the soil. As regards phosphoric acid, the
soluble and reverted forms should be particularly noted. They
are the forms capable of being readily taken up as a food for
the plant, while the énsoluble phosphoric acid does not, in all
probability, serve as food to the plant at once, and probably not

" for a year or more. For this reason this form of phosphoric

acid is not as valuable to the farmer as the other forms. It is also
the cheapest form of phosphoric acid in the market. Nitrogen
is another element of great importance and value as a fertilizer,
and is needed in most every soil where fertilizers are applied
with benefit. Potash is the cheapest essential ingredient of a
commercial fertilizer, but in some crops, and especially tobacco
and potatoes, it is a very important element.

The Estimated Value.—In the last column of each table is

given the value in dollars and cents of the different fertilizers.

These values are estimated from the essential ingredients cou-
tained in the fertilizers, and the forms in which they exisf. In
other words, they express the commercial value, or about the
price the ingredients could be bought for on the open market,
mixed and put upon the market as fertilizers. These values are
not intended to express the agricullural value of the fertilizers,
or the profit they will give the farmer by their use. They are
intended rather to notify him, if he intends to purchase fer-
tilizers, that from quotations this year of the essential ingre-
dients of these fertilizers, he should be able to purchase them
for about the estimated price given in the table. Another, and
perhaps the most important use of these estimated values, is t0
assist the farmer in determining which is the cheapest fertilizer
for him to purchase. In choosing between several fertilizers of
the same kind—thatis, containing the same essential ingredients
in about the same proportion, the one that has the highest
‘¢ estimated value per ton’’ in the table of analyses would be
preferable at the same cost. Or, if the ‘‘estimated value per
ton’’ is about the same in all, the one that sells for the least is
to be preferred. Take, for exampls, a supposable case: A
farmer desires to purchase ten tons of some commercial fertilizer
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for his tobacco crop. His land is poor, and he concludes to pur-
chase a fertilizer containing all three of the essential ingre-
dients, namely, phosphoric acid, potash and nitrogen. He goes
to his merchant, and finds that he has two brands for sale. No.
11s priced at $40 per ton, and No. 2 at $30. The farmer refers
to the table in this Bulletin, and finds the two brands relatively
alike as to the essential ingredients. No. 1 is estimated at $40,
and No. 2 at $25. It is evident, from the estimated valnes, that
he should purchase the higher-priced fertilizer, for if he paid
840 for this brand, he should pay but $25 instead of $30 for the
cheaper one.

The Analyses.—But the analyses given on the tags, signed
by the Director, attached to each sack or package of fertilizer,
or in the tables of this Bulletin, should be carefully considered,
as well as the estimated value, for the estimaled value is not «
sufficient guide to determine which of two or more fertilizers
to purchase, except in those cases where the proportions of
phosphoric acid, potash and nitrogen are relatively the same.
To illustrate the importance of considering the analyses, as well
as the estimated value, let us take an example: Suppose a farmer
desires to purchase u fertilizer for his tobacco crop. He goes to
his merchant, and is offered either of two brands at the same
price. The price, fortunately, does not help him to decide in
this case. He next looks at the tags attached to the sacks, and
finds that the Director has estimated each fertilizer at $30 per
ton. He next looks at the analyses, and finds fertilizer No. 1 to
contain : 2

SolublelPhesphoriceAcid ==tu i S oor s 8 per cent.
Riewentedaotaia iaa SR e 7 per cent.
Rotaghs esie et sin b niapian i sl None.
NGO Ze N ot e n s None.

And fertilizer No. 2 to contain :

Soluble Phosphoric Acid, | oy

Riar i1 i eeoes s 7.5 per cent.
Nitiogensisat dsis sty coc vt dig Ju 200 2y 3.0 per cent.
Potashers@zsis msinlolpes v o b s i 4.2 per cent.

He is now able to judge quickly which of the two fertilizers
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to purchase. If his soil needs phosphoric acid, he will quickly
decide on No. 1, for he will get twice' as much for the same
money, while did he purchase No. 2 he would have paid $15 for
the phosphoric acid which he needed, and $15 for the nitrogen
and potash which he did not need. But should he be in doubt
whether his land needed one or all the elements of a fertilizer,
he would be wise in .purchasing No. 2. For should his soil
need potash or nitrogen, or all three of the essential elements,
to produce a large tobacco crop, and should he have purchased
No. 1, it is doubtful whether he would have received any beune-
fit from it.

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

HOW TO APPLY FERTILIZERS.

In regard to the manner of applying fertilizers, it is generally
best to sow broadcast, or drill and work well into the soil before
planting. When a small quantity of fertilizer is applied to
euach hill or row at planting time, it acts mainly as a stimulant
to produce an early and vigorous start, which is considered
necessary for the tobacco crop, but often renders the crop more
sensitive to drouth. Zn any case care should be taken to miv
the fertilizer with the soil, so that it will not come in contact
with the seeds or plants. Most fertilizers, and especially
those conlwining much mnitrogen, soluble phosphoric acid or
potash, will injure or destroy young plants if brought d irectly
in contact with them.

FERTILIZERS ANALYZED.

The following tables give the names of all the manufacturers
who have complied with the law in 1891, and the names of the
brands legally on sale ; also the analysis and valuation of each
brand.
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The following are the values used for the essential ingredients:
Phosphoric acid soluble in water, 8% cents ; ** reverted’’ phos-
phoric acid, 8% cents ; insoluble phosphoric acid, 3 cents ; phos-
phoric acid in fine bone, 4} cents ; in medium bone, 4 cents per
pound ; potash from muriate, 54 cents; from sulphate, 7 cents;
and nitrogen, 20 cents per pound.

Fine bone is all that passes through a sieve with meshes . inch
square. Medium bone passes through a sieve with meshes 1 inch

square, but does not include fine bone.
6
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REPORT OF AGRICULTURAL EXPERIMENT STATION.

BULLETIN No. 85,

fr

1. EXPERIMENTS WITH WHEAT, 1891

By the Director and C. L. CurTIs, Ass’t Agriculturist.

This is the third year of our wheat experiments. The work
has been conducted along the following lines:

1. Test of Varieties.

9. Methods of Seeding.

SUU V KL L, DITector.

g 3. Test of Fertilizers.
= Place of making the experiments, Station farm. The charac-
tor of the soil has been fully described in preceding Bulletins.
Season.—The season throughout, generally speaking, was
O t) (=)
tavorable to the growth of wheat. In May the weather was
too dry for rapid growth, but rains in early June caused the
heads to develop more. The following table shows the average
rainfall for the month, the average temperature, highest and
lowest temperature, and the amount of sunshine during the
orowing months of the wheat:
TABLE 1.—SEASON.
""" N i A e e DR S O A A A e
| & I :«g" TEMPERATURE.
Hoeiapis el o
8le2 | ] | [F
e Koo onilts 2oy da il
MoxTHS, 1890-1891. = ) IR Fr = o
z - a | &
Tl \ :
e, 22 m— et ———— JO— - b o=t 77;
| '
September . . 42 | 1.82 | 66.8° 86°| 45°
Detober 35 | 2.88 | 56.3 82 ‘ 31
November . . . 47 | 3.564 ‘ 48.6 78 | 26
December . 38 4.05 ‘ 36.8 58 14
'-j: January . . 40 | 4.70 | 87.1 | 62 20
- February Rt os e Il S e o e B8 4,86 | 41.1| 721 8
~ NS S e Gt S 0 21T 68, 1 40, 2] 67 | 15
% April . . e s a e e niieta Al B 1 10801 DT, | 87 | 28
< S S R S M B LN 1.17 | 61.4 | 84| 86
2 R e R R R Sy o i e e nrial 0] BB
< . |




88 REPORT OF AGRICULTURAL EXPERIMENT STATION.
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Test of Varieties.—Thirty-one varieties were tested. Each
variety was planted in drills seven inches apart. Most of the
plots contained one-twentieth of an acre ; four were one-fortieth
acre plots. The varieties were all planted on the 3d of Oetober.
All varieties were very slow in gelting started, owing to the dry
weathér. December fifteenth all the plots looked well. The
weather up to this date mild. April first the following nete
was taken: ‘‘Up to date there has been but little cold weather,
barely enough to check the growth of the wheat.”” The soil of
the plot in which the varieties grew was well worn. The sub-
joined table will show the condition of the wheat in the spring,
and the dates on which the various varieties were jointing,
heading, blooming, time when ripe, and characteristics of the

wheat :

TABLE 2.—Summary.
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Here follows yield of the different varieties and weight of
wheat per bushel:

TABLE 3—YIELD OF VARIETIES.

2 Y1eLDp PER ACRE. =
= [}
B [ o=
g = S
= NAME oF VARIETY. o - &
wm
1 | Hybride Dattel . 17 2,206 57
2 | Hybride Lamed . 19 25116 59
3 | Golden Cross .’ AR 23 25632 62
4315 Naw: “Menarch: i =ianiie e o 21 2,407 60
5 | Jones’ Winter Fife 304 2,880 60
6 | Canada Velvet Chaff. . 30 2.790 59
7 | High Grade. . . . . 27 2,745 61
8 | Early Red Clawson . 29 2,745 59
gEinRudye T SR 32 2,610 61
10 | New Genesee . 27 2,745 61
11 | Red Fultz. . 26% 2,677 61
12 iaBuleaster oo, 264 3,105 62
3 | Wisconsin Triumph . 28 3,087 62
14 | Velvet Chaff, . e 234 3,106 62
15 | Extra Early Oakley . 21% 2,722 61
16 | Ontario Wonder. . 221 2,520 59
17 | Improved Rice. . 20 2,687 61
18 | Martin’s Amber . 26 2,835 61
19 | Mealy. . M 26 2,812 60
20 | German Amber . 18 2,407 63
21 | Hunter’s White . 3 3,307 63
22 | Golden Amber. . 28 3,307 63
93 | Hicks . . 281 2,790 60
24 Ef_v;l\'l)ti,;]n 3 334 3,285 63
256 | Buckeye L s 30 3,240 61
26 | Canadian Finley. . 132} 3,285 60
27 | German Emperor. . . . . . . 261 3.172 60
28 | Landreth 293 2,992 9
30 | Silver Chaff . 283 2,992 60
31 | Royal Australian, . 303 2,915 | 6l
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From this table it Will. be seen that the following varietis

REPORT OF AGRICULTURAL EXPERIMENT STATION.

yielded over 25 bushels per acre:

Egyptian
Canadian
Buckeye

Early Red Clawhon ol ite o Fodn el s e Bl o

Hicks
Fulcaster

Red Fultz
German Emperor
Mealy -

Hunter’s

Royal Australian
(Canada Velvet Chaff

Landreth

Silver Chaft
New Genesee

Wisconsin Triumph
Golden Amber

Finley

W HITE.

White

_____________________________________

BohaGrade: - st o e R

Martin’s Amber

Someé
and th

Wlybride
il ybride
Golden (
Jew Mo
fones’ 'V
Canada

Hich G
Hurly R
Rudy. .
New Ges
o+fBed Ful
ifulcaste
Wiscons
Velvel
fxtra B
Ontario
Mprove
Martin’s
Healy .
German
Hunter’s
Giolden

Hicks

Eoyptia
Buckeye
Uanadia;
German
Landret]
Bilver C
Pl“_\'tll J:

~

—

It w
made
Hunte
that h
fioe yi
iy eif
ade
IOIS, 8
D
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rietif@ Some of these varieties we have been testing for three years,
and the comparative yield is given in the following table :

TABLE 4.—COMPARATIVE YIELD. e

- 335 AR {
1
__ 3 | YIELD IN BUSHELS. ity
2 Prr Acre. oo

NAME oF VARIETY,

A : } O
1889. 1890. | 1891.
. | -
Hybride “Dattel =0 oo LT, ’ 17
-- «Uj@lybride Lamed. . . S e e R R S e T | S VO | S 19 i
bldeni QnDsR T ig e R e e R L T A 173 23 ‘
T fow sMlonarah st S e s e e e | 22} 244 21
b RinestaVWantent (Hifas Retesonsrs Siles o allUnpls S s AL B S T 303
RanadasVelveiiClh all e e i e L i A e | T RO ()
HirhSGrade i i e e e e T e P e 20+ | 27
Rirly - RodnGIaWaan =k aeide o Sl e sty SR e 214 | 29
IR i e e R e e e R A R TR T ! S 22% 32
Eue O WG W (FanBeee e e e e S R S s SRt (e 243 27
I e R e R e SR R G e S R S ey 154 263
c-- Wolcaster . . . . . Ak | 283 28% | 263
g0 @Wisconsin Triumph . . . . . . . ... .. o Ao s e
il Nelve | Chathmti st el o e S e S 2056 | 23]
e ixtra Barly Oakley . . . . . . . e e e e e e e T
QntarioRWion d BT s St aita e st s e e et 15 153 22%
-- TN B 1 B U mbeiiet e R N O Ry At i | [ et 18 20
oaEATtints CAt e S R A 221 24 26 .
R Mealy . . S n VRl I A T e o i 163 18 26 ;
BermanyATmbers s ear i RN ST e s [T T 173 18 ‘
Huniterls GVttt s e s s e e e 27 243 31
folden' Arnber. oo gt it T o 21 20} 28 .
5 Hicks B e R Ry S ARy T | e S e R R 193 174 283
i R yptianSae SRl SRR T e s 304 194 331
By Rlick aye s St S SR IR AT e e U S e e A T 213 30
98 Rinadinn SRinTey i a sans o el TR A SR [BS2626 174 32}
Fors AN RN DOTOT ok o hr vt alas st siis R | 304 244 26}
2 ORI drothSeaetl s avtsrnets el i i e s it Lo ‘ S Hexs 293
g 2 Rllvor (T RS AR Ml i s 0 e e, P e e o e 284
s Boval A Rl a T e e R e AT e } S S AR 304
26

It will be seen from the table that the Egyptian wheat has
made the highest average yield for three years; then comes
Hunter’s White and German Emperor. Of thirteen varieties
hat have been tested for three years, all but one made an aver-
ige yield of twenty bushels or over. Farmers will do well to
Ity either of the first three named varieties, all of them having
ade a high average yield. We have for distribution, in small
bts, seed of all the varieties raised by us.

Different Methods of Seeding.—The Fultz was planted for
lhese three experiments. The land adjoined that on which the
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varieties were grown, and the wheat was sown at the same time
the varirties were plan‘ed. The following table explains itself:

TABLE 5.—DIFFERENT METHODS OF SEEDING.

YI1eLD ‘

=

= PER ACRE. ]

= B

(]

S : =3 2 I

i METHOD OF SEEDING. 2 = REMARKS. ‘

: o |
= =

2 = = [
o, 3 }
w . |

34 | % bushel per aere. Drilled . . 291 | 2,860 | Stooled well, heads large -

and well filled.

35 | 4 bushel per acre. Drilled . . 33 9.745 | Stooled finely, fine heads. §
36 | 1 bushel per acre. Drilled . 314 | 8,060 | Did not stool or head as |
well as 84 or 35. e
37 | 1} bushels per acre. Drilled . . 364 3,600 | Heavy crop straw. Heads FRL
thick and fair size.
38 | 11 bushels per acra. Drilled. . . 30 3,105 w
39 | 2 bushels per acre. Drilled . . . .| 35} 3,960 ‘
40 | Drilled 1 in..deep, 53 pecks per acre | 36 3,465
41 | Drilled 2 in. deep, 53 pecks per acre | 39§ 3,870 s
42 | Drilled 8 in. deep, 54 pecks per acre | 35} 3,830 s
43 | Drilled 4 in. deep, 53 pecks peracre [ 39 3,045
44 | & bushel per acre. 3roadeast . . .| 18% 1,665 ‘
45 | # bushel per acre Broadecast . . | 27 2,745 \
46 | 1 bushel per acre. Broadcast . . . | 263 2,205 o
47 | 11 bushels per acre. Broadcast . | 273 | 2,665
48 | 14 bushels per acre. 3roadcast [ 39 3.5b5 e
49 | 2 bushels per acre. Broadcast. . .| 381 | 95,645
1
)

1

In testing the different amounts of seed used per acre, both
the drill and broadcast seeding were resorted to. The amount —
ased both ways varied from two pecks to two bushels per acre, |
the same number of plots being used for each. In addition to i
+hese methods, four plots were sown at depths varying from one 1
to four inches in depth. It will be seen from the table that 3
lots 48 and 49, sown broadcast, yielded more than plots 38 and |
39, which were the corresponding plots drilled. . While on the |
other hand, when a smaller amount of seed was used the differ- |
ence was very much in favor of the drilling process. ;
Tést of Fertilizers.—The plot used for these experiments is
the same as that used for the past two years for the same expel ‘;
iments. The field is quite level. Each plot is one-tenth of an
acre in size, separated from each other by paths three feet wide.
The wheat was drilled in October 4th, at the rate of five pecks £
per acre. The Buckeye drill was used, with fertilizer attach-
ments. The fertilizer was drilled in at the same time the wheatl 1
was planted. The Fultz variety was used. The pian for the
arrangement of plots, kind and amount of fertilizer used oB
each is given on the following page:
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No Fertilizer.

2
|
| Acid Black 32 lbs.
1 3
‘1 No Fertilizer.
'{ 4
| Muriate of Potash 16 lbs.
‘ H
| Dried Blood 16 Ibs.
" 6
| No Fertilizer.
7
| Acid Black 32 lbs.
| Muriate of Potash 16 lbs.
’ 8
| Acid Black 32 1bs.
| Dried Blood 16 1bs.
9
. Muriate of Potash 16 lbs.
SlnedtBlopd MO IbsS T ol et o uu o
17 ACi(i Blil()K 32 IUS.¥—‘*—_1”OWW S R R
Dried Blood 16 lbs.
| Murate of Po@ﬂlwl(iglj}s; P s e
\ SR s e T SR A e

Tnhacco Stems 200 1bs.
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These experiments were planned for the purpose of ascerfain-
ing whether fertilizers would be beneficial to wheat on this
particular field, and if so, to learn what essential ingredient or
ingredients of the fertilizers were needed for the wheat crop.
If potash only was needed, plot 4 would show it. If phosphoric
acid was the ingredient wanted, then plot No. 2 would show it.
If nitrogen, plot No. 5 would demonstrate it. If the soil needed
a combination of any two of these ingredients then plots Nos. 7,
8 or 9 would show which combination was needed, or if all the
ingredients were needed No. 10 .-would show it. - Plots 1, 3 and
6 were left blank for comparison.

The following table gives the fertilizers used, amount applied
per acre, and the yield of wheat and straw calculated per acre :

TABLE 6~——EFFECT OF FERTILIZERS ON WHEAT.

= P ~ 4
° e s ol e
=% D T S
= i o
= &°, 78 e
S FERTILIZER APPLIED. S RO -
: P 7))
e g = s
[l = (-
=) ® 3
; sal s e
RN O aptiliZer ot F i o e e i e e e A 313 3,390
e i 3 e s AP RO s e D) 30 3,170
3 No Fertilizer. . . 99 3,420
4 LTIt 0L Potashm -y Fera s T e o o e 160 26 3,090
5 T} Ri60 B Lo0d e o T e e s e 160 293 2,980
6 NG BNt lIZOI s ok b oot s ieh bt olh i o Lsloole o e 28 2,840
PRI CTA B ackea S B s e SR e i e e 320 ona e
¢ |\ Muriate of Potagsh . . . . . . e L 160 [ 264 050
A G AE B CI S S oo s liter o g o s Bl sl e e 820" ;
. : . 9292 3 04l
8 EDTred 1000k i datra b v delie e Za oo dnili o Lo 160 | 293 3,040
(Murinte: of sPotagh oot SE sl anian v ateliel e T 160 ) ; N
S T T s o A e DoV 21 Sl
‘ .
{" A0 BlRo ks : : L 320 )
10 |- Muriate of Potash . . 5 al I 160 27 3,000
| | Dried Blood . | 160 )
f
10 T obReoo N teTnRl s e, e Saleolteitist o oit et il | 2,000 35 4,095
|
|
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This wheat made good growth in the fall, and showed well all
winter, having but little freezing weather to check growth.
There was no noticeable difference in any of the plots until after
March 1st, and but little then, the plots fertilized with nitrogen
having a darker cast than others. All the plots ripened alike
and grew to about the same height, all having straw of a beau-
tiful golden yellow color.

Conclusions.—The results are the same as they have been for
the last two seasons, that fertilizers, whether used in combina-
tion or singly, have no effect upon the yield of wheat. On the
same lands for corn, potatoes, hemp and tobacco, the results of
potash fertilizers show very favorably.

2., EXPERIMENTS WITH OATS.

Owing to the lateness of the season for sowing, our experi-
ments with oats were narrowed down to a test of varieties only.
The field used for making these tests was sloping a little to
the north, and was used for potatoes in 1890, and potash was
applied at that time at the rate of 160 pounds per acre. When
the oats were about three ihches high, tobacco stems were ap-
plied at the rate of one ton per acre. The varieties were all
sown April 16, and were up nicely in about eight or ten days.
The season was very dry for about six weeks after sowing, and
for quite a while looked very much like a failure. The straw
grew very short, but finally headed out very well. The follow-
ing table will show the yield of grain per acre in bushels, also
the amonnt of straw in pounds, and the weight of a measured

bushel of each variety :
7

Y T T T Y
s
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TABLE 7 —YIELD OF VARIETIES.

\
|
|

s <
Yield Per Acre.| =
: =
oo b B 5
s flhhe z
NAME OF VARIETY. ‘ f—; } zg g
| o | @ o
i A A AR i AR et TR S A Wel
\Velcome........................26’; 1,895 | 31 Hag
i Haggett’'s White I UTE: ottt b oS ol ey 36 | 1,383 33
LR Tmproved AMeriCan . . « « + o« « ¢ sw v e el 29} | 1,417 | 30 Tmy
White Russian . o A e ; E S 324 | 1,530 30
N VRS OBTdI AN e s o, ity o Detidtiatie ot o tiie 333 | 1,485 | 30 Wh
B S A s 33 | 1,406 29

Probsteier . . . . « .

T R VA Yoy L NP g M R oot e O S 824 | 1,676 [ 33 Wh
Clydesdnle........‘.............3531,552 31
BirleyiOnte s it o vl Biasni i L G TR e e s8 | 1,845 | 30 Prol
N G R e T s T 32
FlARbys DRk oba: s st et NSt SR G e 85 |~ 1,872 | 28 Wh
Pringle’s American Triumph . . . . -« 0 oo L. . e 80 | 1,732 a4
ALY LACKAWAN ALy o Rl e i Sule it bais e Frtm 98 a6 20 30 Oly
BadparQuaen i, e e fe Deieg e i s e d 1,800 32
Race Horse . . ; 2 v e ] 19:8907| ea D Bar!
American Banner . . ST . 334+ 1,755 32
Golden Giant Side. . . . . R R NN i) BSiys e (SO 1756 3 Wel
U T TR e B B A R R | 23% | 1,248 33
7 White Wonder . e e kb T Rk T b b IR R Y P R Har
Bohemian. . 30 1,575 31
Monarch . S eA R A e A R A o B 32z 1,743 30 Prir
B0l CEATLATIAN, Sires oo Lo i b A b D s LR 303 1,417 30
% Boh
; From this table it will be seen that but one variety yielded L

above forty bushels, viz: Golden Giant Side. This variety 1is Blac
entirely new to us, but from its growth and appearance we =
think farmers will do well to give it a trial. The grain grows
entirely to one side, and is a beautiful golden color. Several
other varieties yielded well, the best being Barley, Welch and
Early Dakota.

The following table shows the comparative yield of . fifteen
varieties that have been tested at the Station for three years,
$rom which it will be seen that the Barley Oats and Early

Q

Dakota have made the best average, both of which we consider *esk
good standard varieties : ['81‘
Sta

abe
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5 ‘ YIELD IN BUSHELS | %
I Per AcRrE. g
NAME OF VARIETY. { \ | .

i | 1889 1890. | 1891.

2 e | |

- e

et B (TG i e B R e A S e D RO AT e RS e RS 263 30
1 Haggett’s White Seizure, . . . . . . . . . .. ... | 40 14 ' 36 30
3 Improved American. . . . « . .« . . . .00 o 4] 1 | 294 | 26
8‘ WERTEE BRERIAN &t . o A e L O st B S 2528 173 324 26
2, Wihiler G Rnadian e s i S tS obaiavasaiis G e Shel S =g 8 17 333 | 29
(1)- Prohateieneiasesiecrersins S Al sR s IR 39 193 ‘ 33 30
g WViRTHeSaVATBlOT niest SEEER A t p SR N 464 | 14 | 321 | 31
L(L) QLB e S o et = St e e et 27 19% | 3b 27
j: Barley Oats. . . . . . . .............;405‘18I38 84
_: \Velch........‘,.........,...143“14:37_} 31
2 Maflg Dk ctassi b i ol e T O da 09y L s ) 8

:;(]) Pringle’s American Trinmph. . . . . . . . . . . .. ‘! 29 223 | 30 27
0 B OROTNT RN ik £ s S Pt S S et o G SR e SO ST R R ‘ 24 11} [ 30 22
i;g M On RO s el S S e L B T : 43 | 122 321 29
* 18 Blnck e nbarian s rrotyac st s O e Bl e [iay 17 30% | 28
we

YWS

sral BULLETIN No. 36.

ind

een COMMERCIAL FERTILIZERS.
ATS, AT b S et
wirly

der

Since the publication of Bulletin No. 34, the following analy-
ses have been made for manufacturers in compliance with the

fertilizer law, and these fertilizers are now legally on sale in the

atbove. For explanations see Bulletin 34.

M. A. ScovELL, Director.

State, in addition to those given in the Bulletin referred to

e
£ s | TaR 3y 3
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REFORT OF AGRIOULTURAL EXPERIMENT STATION.

o BULLETIN No. 37. i

)\
POTATO EXPERIMENTS—ISII. o

piihicn {:}0

Aal

1. TEST OF VARIETIES. e
9. EFFECT OF FERTILIZERS. ;11;
: RESULTS. B
Da

a

1. TIn the test of varieties the best yielders were—Charter Oak, }):})

. 916 bushels ; Yellow Elephant, 204 bushels ; Chautauqua, New Ax
Champion, and Everett. %‘f’
9. In the test of fertilizers, where potash was used, the yield § ﬁ?
was largely increased this year, as has been the result hereto- Es
fore. (\;l(;
TEST OF VARIETIES. e

The soil in which these tests were made has been described in rIff]
previous Bulletins. This field was sown in English Blue-grass ﬁL‘
in 1888, and was broken late in the spring for potatoes. The Si:
season was a dry one, having no rain till the latter part of May. }'1‘
No fertilizer was used. All the varieties were planted April (\}\i
18th. The plots were all treated the same as to cultivation, ete. Fi
In nearly all the plots the stand was almost a perfect one. In li’
calculating the yield allowance was made for missing hills, ;‘5
great care having been taken in planting to have the same num- Q)
ber of hills in each plot. (;"
R

Fiela Notes. 3

Notes as to the growth and appearance of vines were taken %]
every fifteen days. A summary of the field notes will be found I’f
in the following table. is
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TABLE 1.—GIVING SUMMARY OF FIELD NOTES, ETC.

|
| APPEARANCE.
I A 0 When | :
NAME oF VARIETY. i | i ‘ _
May 15.| Junel. | Bloom. [ July 1.| Dying.
Home Comfort. . . .| May 8| good good | June 20 | good | July 20 :
Barly New Zealand . . May 8 | good fair { June 10 | geod | July 1 BELE
White Beauty of Hebron | May 5 | good good { July 1| fine | July 20 :
Irish Wonder . : i May 8| good | good { June 28 | good | July 20 [
Early Puritan . . | May 8 | fair fair | June 10 | good | July 15 1
Electrie . . S eMa b efain fair | June 10 | good July 1 l
Unknown . . . . .. .| May 6 | good good | June 15 choice | July 25 e
Burpee’s Superior . . .| May 6| good good | Jure 15 | choiee | July 20 |
Dakota Seedling . . . .| May 5| good | goed { July & | choiee | July 23 '
Summit. . . ... .. | May 5 good good | July 3 | cheice | July 25 |
Caytigar s so g, ' May.8 good | good | June 25 | choice | July 25 '
ik Lombard . Aot e M vl | fair fair | July 5 | good | July 20 i
: SilverSkin . . . . . .| May10| fair good | July 5 | good | July 20 |
ew American Giant . .| May 8| good good June 25 | choice | July 23 1
Pol | May 10 | fui Fai June 10 | fai July 20 =l
olaris .. . S May uir air . June air uly ¢ i
‘White ]‘lephant .| May 5 | good good ‘ :]Iu;w f.Fi’a chmfe .{u{.\j 20 :
a : Burbank . . . . .| May 10 | fair | fair | July good | July 20 .
Ml Alexander’s Prolific . . | May 8| good | good  June 28 | choice | July 20 ;
ito- Everett . . . . .| May 8| fair | fair | June 28 ;‘ good | July 20 |
Yellow lulcphunt . . .| May 6| good good “ July 3 | choice | July 23
Chautauqua.. . . . . .| May 6| good good | July 5 | choice | July 20
gem ng}enl g RS l\\}uylo i‘:llil" ﬁ{it‘. | juim 20 f:l\ir. | l}u{y gg
harter Oak. . . . . .| May 6 [ choice | choice =) July o | eholce | SOy
. Hamden Beauty . - . .| May12 | fuir only fair | June 15 | onlyfair| July 20 5
L 1n The Peoples . . . .| May 12 | fair fair | June 12 | fair 1 July 20 f
88 Alexander’s No. T \ May 8| good good July 8 | choice | July 20 : ’
Rural New Yorker. . .| M: ay 10 | good good  July 10 | good July 20
['he Six Weeks Market . . . | May 6 fair tair { June 10 | good July 1
Nevada White.. . . . ‘ May 6 | fair fair | June 20 | good July 20
ay. June Eating. . . . .| May 8| fair fair | June 25 | fair | July 12
pl‘ll Wiassraiy e i laMaye 8 E,"U_“‘l go'u‘d { July .)1 k good %uP: :;’0 |
Green Mountcun wo o .| May 8| fair fair June 20 I grmn} ‘ .]ul‘\ 20
ate. Faprinasssi s | May 8| fair fair July 5| good | July 20 |
Brownell’s 55 . . .| May 5| good choice July 5 | fine | July 23
/ e S ¥ [ - | > 15
In Alphas i sn i May 1001 fair fair June 15 | goed July 15
1ls KEarly Ohio. . . . . . | May 6 | poor peor June 10 | poor .}u%y 15
E ) | = | r | y &
Tdealttsain i feaaie e M g 8o good July 1| good July 25
im- Queen of Rosokist gt May 6 | E“”d | good July 5 | good July 20
Gen, Logan . . . . . .| May 6 good | good June 28 | good | J u%‘\' 28
Fearndught . . . . . .| May 8| fair | fair June 23 | good July 25
Xl s D T | May 6| good | choice July 5 | fine . July 25
New (;hmnpmn S . | May 5| choice | choice July 1] choice | July ‘18
Boley’s Northern bp\ .| May 8| fair ' good .}u}_\' } ‘ gcm(i 3 .}u}y T’; .
Chas, Downing . . ... | May 6| fair w uuoﬂ July | good | July
ken Lee's buvontgg. o il )I:ly 6 l fuir ! fair .llll}' _’) ‘ gl!ud | v]\l])' 29 t
1 James G. Blaine . - . . | May 6 [ fair | fair July 5 | fair | July :_).i)A | ’ !
anc Rarly Harvest . | May 5 | good choice June 10 choice | July 26 : o
Barly Wiieonain i o [ May 8| fainix <) fair '}“““ fé good | ']]“}3‘ ])('r)
BIUWHLH L R Rt T }luy 8] | fair | fair June fair [ e uly 2
Hotel Favorite, . . . .| May © \ good | good Q{nuv 25 | geod | J\u]_\‘ )513
Weld’s . .| May 8| fair 1air June 25 | fair | Aug.
Ho(i;'(llnjm i ; =4 M:R' \ ‘-‘;ﬂ('tl | good July 1| good | July 25
Governor Rusk .. ] Mav ()1 fair | fair July 1| good | July .:’)8
Pride of the West . . . l )lu‘y 10 | fair | good July:<:o | good July 20
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TABLE 1—GIVING SUMMARY OF FIELD NOTES, ETC.—Continued-

NAME 0F VARIETY.

Bill Nye . S
McFadden’s Earliest.
Tron Clad. .

Mammeth Prolific .
Seneca Beauty. .

; Rodger’s Seedling .
LEN Monroe Co. Prize .
B ? Lake Erie. .

N Duakota Red .
Tonhock . .
Minister . .
Nigger. . .
Harbinger . :
Barly Maine. . .
Carly Sunrise . .
Early Modena.
Governor Foraker . :
Buadger State P. Blow. .
Weld’s No. 22 .
Pearl of Savoy .
Boston Market. .
Weld's Ne. 40. .

s e B 2

Ameriean Mag. Bonum. |
| May 6 | fair

APPEARANCE.

{ May 15.

June 1.

May 6| good
May 6| good
May 8| fair
May 8 | fair

May 8 | fair
May 8 | fair
May 5 | good

| May 10 | good

May 8| good
May 8| fair
May 6 | good
May 6 | good

May 8| fair
May 6 | good

.| Muy 6 | fair
| May 6| good

May 6| good

May 10 | fair

May 8| good
May 6 | good
May 6 | good
May 6 | good

good

| good

fuir

| fair

fair
fair
fair

fair
good
good
fair
good
choice
good
good

Bloom. | July 1. | Dying.
‘ June 18 | good July 25
| June 12 | good July 15
| June 18 | fair July 28
‘ June 20 | far July 28
| June 12 fair Aug, 5
| June 15 | fair July 23
| June 10 | fair July 20
‘ June 18 | grod July 23
| June 10 | good | July 25
June 8 | good July 20
June 15 | fair July 15
| June 10 | good ‘ July 26
| June 15 | fine | July 26
June 15 ‘ fair | July 28
June 15 | geod | July 20
| June 15 | good | July 18
| June 15 | good L July 18
June 15 | goed | July 20
June 15 | fair | July 28
June 15 | good | July 23
June 12 | fine | July 28
June 12 | good | Juiy 20
June 12 | good July 20

YIELD OF VARIETIES.

Table two gives the yield per acre of the different varieties;
also the yield of large and small potatoes of each variety.

Chart
Yello
Chaut
New |
Evere
Weld
Cayu;
Brow
Hoffn
Lomt
Dako
Barly
Alex:
Nero

Whit
Pearl

Sumn
Monr
Genes
Dako

Burp
Anier
[“u:l I'l
Whit
Way

Unk:

Silve;
Lee’s

Early

Rubic
Barly
Neva
Irish
Burh.
“||1Q]
Quee
Barly
The
Lake
Badg

3row

3il]

Bolex
Harh
1}“1:{]
Bostc
Chas
Jame
Gi_)VL\
Rura
Ear];
Alph
MeR
Mini
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5 TABLE 2—YIELD OF VARIETIES.

Y1:rp 1xn BusHerLs PER ACRE.

i NAME oF VARIETY. —_— 33

| Large. | Smuall. Total.

ng. | £ |

FRGeT 1 | L]

r 95 Chanter Oulkc s e oo | 1:88% = 28 216 :

g 'l') i Yellow Elephant . e SRR R RS A e 166 1 88 204 (et

g Chautugua i sl e S o i e 162 | 44 196 i

e New:@Ghumpron S e s GaEs o oo i it ekl e | 182" & 12 196 ;

B Iveretiis et ho R el Sl b S St NS 140 50 190 ;

o Wellh i NoP DS e o i W Dl e i 10 1940 e 1ah 180 :

K H)(‘ CayupR B e o e R e e e s | 148 | 28 176 K

| oo Brownallig Bhs Lo oo S Bl 14T 29 170 I

" _)5' Holt T a0 s e s s et ol I e e A ks 140 | 28 168

Tombipd e s e it L s g e 139 | 28 167

-
b f‘)’ DiRoa Seatlinoks i e paae B e e 116 i1 eh0 165 |
i, 96 Early Harvestioeoi o u ittt 6 11250 :‘uO l(_):f
v 26 Aloxinder s P rolifie s i e s s e 1028 Jh 1(’)’&3 |
g 9g Neorok@Qneon i s imie o Fah et e f i 111 l 4(: 157 I
v 20 White:Elephanticore s vonciin oo e el T e 112 3 154 .
" 18 Pearl of Savoy t o o v sio . viaii e aie e 86 68 1::4 1
z, ]\ ST e A R R e R e R R R 111 | 43 154 ‘
90 Monnoe =G0 il Zo ks e s S P R 1145 36 150

z‘ R General ‘Liogan . . . e Lol L 92 58 150 ,
.",f, DaKotaSRo A ra s E e e e T e S 0= 60 ]-‘)9 :
2_, 98 BUrpesiaiBipenion st s i i ChR Sl il e s 129 ‘ %T ]41'

v 20 AnienicantGIanti el Lo an T B ST ](3.‘ 39 146

- 90 Fearnaught . . O T e 1300 7 146

White Buult\ 0( II(,b](m e e Y R DR T 94 . | H1 ]4:?
Ways st T 34 145

ln]mown_........-~........ 98 | 42 140

SllVer:S Iniert e e s et s s sl s e e S R 114 . .32. 136
L08R A DT DO r s, o padas M s s e S A T4 ._2.1 h:({
Farly Modena. . AR e o RE e T e e 83 93 ]::l')

es: AlexanderisicN0ne L s Rt s s e e 113 22 1::':;)

oY dubicund . . ! e b 108 7. ]'[::J :
BTl e SN T ori e Sy S b e i 100 32 1‘0-_3 ‘
Nevida aVWihiter e @ et b il e s ol 105 22 127 i
TrishiEWionden. tuims ore i Bl Ut i i 91 38 113:1_ |
Burbank . . Meahca ey, T e R 79 43 123
ot T v O £ o e s e e o g e s L e e e 101 20 121
Queen of the Roses . 62 “‘ 120

—

8Y

Early Mninu. e 2 ,&‘. ”:
ThasPeoplos et [ 40 5
u”whlg : TRy SReEt O T O Qo i 114
Badger State ])eaoh dlow. R SO D w} i _U H)
Imn\noll s 38l. I ATE M st S S S e L et 54 \ 58 : 2
jill Nye . . . gas T8 112
Boley’s Northern bp} e 04 16 H({:

Hulnnwer A t(,) ‘ -’)(: ‘ 110

Polaris R T B 2

SRR DR e ot | A
Boston M.n]u L i et B R R e 95 ]l i LH
Chas, l)()\\n]n‘r 3 o A R SINEE BIA A Eb )lf ]“;
James G. Bhuno 86 ‘ ‘

2 9 108
Governor Foraker. . 85

e T R A T T s [P TRl st S S TR L s v

2 A 06
l.uu] New Yorker . Sy D R S i?‘ _'}‘: j ]1']:;
Bar] ySeWiAEaOnEIm esent & i i il e L e s "_(4) o e
Alphg et A e B S e e TR K ;\ o 100

McFadden’s Earliest. i Rt i
Minikton e o e ot 28 S ) T A Vi 96
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TABLE 2—YIELD OF VARIETIES —Continued.
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Yi1eLD ¥ BusnrrLs PErR Acre.
NAME oF VARIETY.
Large Small. ‘ Total.
- « 1
Nigger . [+ 769 i D e )
Farina . . B2 64 3 1 94
Goveroor Ruslx 5 62 32 94
Hamden Beauty. 77 17 | 9
Weld’s No. 22. . . 93 AR 93
Weld’s Jumbo . . ! 61 21 g 82
Early Puritan, 45 34 | 81
Green Mountain. 5 . 67 13 | 80
American Magnum bonum. 3 ‘ 58 22 80
Pride of the West ' 62 12 T4
Early Ohio . i 35 35 70
June Eatirg . : i 31 38 ; 69
IRonhoeks i, el 45 24 ‘ 69
Seneca Beauty . i b 54 11 65
Rodgers’ Seedling . . . 35 28 63
Homc Comfort . ; ; 40 20 60
0. K. Mammoth thm - 43 16 | 59
Six Weeks’ Market . | 50 8 58
Fronsi@lidie s s == 5 34 20 54
lule(,trlc i 3 | 25 27 52
Early New /euhmd 1 23 22 45

From the table it wﬂl be seen that the
largest yield, while some others made a
yield of large potatoes, as was the case
In 1889, Charter Oak

Hearnaught, ete.

Quality of the Different Varieties.

While the yield should have its influence, the quality should
have due consideration in the selection of potatoes.

Clmrter Oak made the
proportionately larger
with New Champion,
was No. 16 in the list
as to yield, Irish Wonder at that time making the largest yield,
389 bushels per acre.

The qual-

ity of the potato is supposed to depend on the amount of starch
it contains, or as the dry matter is mostly starch, it is often
taken as a standard by which to judge the quality.

The following table shows the relative quality of the varieties
as indicated by the amount of dry substance found in each, and
the size by the average weight of one potato. A good potafo
should contain 23 to 25 per cent. of dry substance, or in other
words, should not contain over 70 per cent. of water.

O =1 O = G0 b i

—
o= O D
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o O e O
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50
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TABLE 3.
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Home Comfort . .

Charles Downing . .
Governor Foraker ..
Rubicund

Dandy. .

Nigger .. .

Peurl of Savoy . .
Potentate .. . ,
Early Medena . .
Farina. .
Alexander’s Pr

Dandy. .
Minister. .

Yellow Elep};:‘u

Lake Erie . .

Jus. G. Blaine .
Hamden Beauty .

Kverett .

Early Maine . .

Tonhock

Weld’s Jumbo . .
June Eating . .

Bill Nye

Eurly Sunrise .
Dakota Stedling .
Lee’s Favorite .

Polaris: . .

Badger State Peach Blow . .

Burbank. .

Green Mountain .

Feurnnught .
New Queen .

Hotel Favorite . .
Early Puritan . 5
Six Weeks Market .

Lombard .

Early Harvest . . .

Burpee’s Superior

! White Elephant .

| Unknown . . A

| Early Wisconsin . .

{ Harbinger . .
Brownell’s 31

Boston Market . .

Charter Oak . .

Chautauqua .

A merican Giant .
New Champron. .

Summit .

Rogers’ Seedling .
Ge eral Logan . .
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TABLE 3.—Continued.

SHSEE T e
| | Sw|5=| o8 | E
NAME. *"_:_:é“ m”l 5o =
EE P sl
| e lsa s
gl ol e G e
1 : T
52 | Queen of the Roses. . . . . . . . . . 0. 20.9 | 79.1 | 8} oz 1.0769
ol e ota i Red e e e e R a2 058 “ 79.2 | 6} 1.0766
54 | Seneca Beauty . . - . v o o oo o v oo e o [120.8079.2 | 8% 1.0764
Kb Rier iSkin e e LR e Rl OB S 791D 31 1.0764
BRI A T dars IO T ik i R e 200 T - B 139 | 1.0760
57 | White Beauty of Hebron . . . « . . . . . | 20,6 79.4 |4 | 1.0759
B Wl ddis Terese o D e e s di e v oTie
59 | Barly New Zealand. . . . . . . . . . . . . 9205 [:79.56 12 [ 1.0754
B0 e N o Bar]y OxTora s e o itn i s aee D0EB SAT0 H 18 | 1.0758
BlialEWialdis NG, 407 ns i s b s 20 B L6 | 3% 1.0752
62 | Governor ‘Rusk . . . Grorme s e dlen S b A gl A 1.0747
63 | American Magnum Yo A A D RSB D) LR e S 1.0743
R S e LA e s e R A 0RO T 8aredd 1.0738
e T e e e S SRR R v L BT | 10733
66 | Hoffman . . . . RS e DO MR 070 563 [ 1.0729
Bl Fran Gladi NSt e e G 192080 | 81 | 1.07%
68 | Welds No. 22 . . s nolg i soking 1.072%
69 | ©. K. ‘\[unmoth l’rohhc. G o S srrslas] On 8 S1e 80N Elig Y 1.0723
70 | Rural New Yorker . . . . . . . . .« . . . .| 19.7 | 80.3 | 43 1.0716
71 | Boley’s Northern ®py . . . . . . - . - . 19.7 1808 | 6 | 1.0716
DN S han  Whibe e bl e i i 906 1 <807 A8 ] | 1.0715
R B W Ol 8N 0 BB - s i e e e R S 1 936 4 160 5 44 | 1.0715
A onT06 00 Rrize s st saneabs e araisdice st 954 S 80162 54 | 1.0705
BRI Oavtioa e s TS GOS80 AT et ’ 1.0703
76 | The Peoples . . A et sO e TSR O l 80.7 | 4} | 1.0700
77 | Pride of the W Bepe e e e R | 81.3 | 6] | 106784
78 | Alpha . . . e b i 17.7 | 82.3 | 4 [ 1.0637
79 | Trish Wonder . | 17.6 | 82.4 | 4 | 1062
[ | |

TEST OF FERTILIZERS.

In testing the effect of fertilizers on potatoes this year we
used the same field as was used in 1889 and 1890 for the same
purpose. The ground was described in Bulletin No. 22 as fol-
lows: ‘“Taking into consideration the subsequent use that was
to be made of these plots, two fields varying from each other in
fertility were selected for these experiments. The field in which
plots 1, 2, 3, 4 were situated is supposed to have received no
fertilizer until this year (1889), whereas, the other field is sup-
posed to have received barn-yard manure some four or five yeal’s
ago. The surface of the ground is comparatively level, the soil
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these experiments the plots were one-tenth of an acre in size.
The seed used was northern grown Early Rose, cut into halves,
and placed cut side down fourteen inches apart in the row.

Rows three feet apart.

After the ground was well prepared by

plowing and harrowing, the rows were marked out with a small

plow.

wards slightly mixed with dirt.

five times.

Table four gives the sumwmary of the field notes.

TABLE 4—GIVING SUMMARY OF FIELD NOTES.

Flield Notes.

Fertilizer was scattered in the rows by hand, and after-
The potatoes were cultivated

APPEARANCE.
No. or PromT. |- S
June 1. June 15. July 1. July 15. 5 Dying.
‘. P =
1 Fair sl e Fair Fair July - 20
2 | Good . PRine G s Sl Fair ‘c 25
3 Fair RRira e | ilai Fair c¢ 95
4 | Good . . . | Good - Good . Good . 25
5 | Fair [ERair i P Gaod i =S Good i Gl s
[ [
6 | Fair | Fair . . .| Good . ...| Good . . ‘95
7 i Good . | Good . . Good . Good . ¢ ¢ 20
8 Good . | Good . Good . . .| Choice. . OONERD )
9 Good . . | Choice. . Choice, . .| Choice. . “at 20
10 Fair 1 Fair . . .| Fair | Fair g 20
|
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Table five gives the amount of fertilizers calculated per acre ;
also the yield of potatoes.

TABLE 5. EFFECT OF FERTILIZERS ON POTATOES.

? '-d:>%> Y1ELD IN BUSHELS PER ACRE.
= FerTILIZER USED. g e § £ B fcied
; ‘ & Z"g Large. Small. | Total.
1 | No Fertilizer. . . 55 21 76
9 | Nitrate of Soda . . . . . . [E Fe160 65 20 | %
g A widiBlack s e R T 320 76 20 | 6
4 | Muriate of Potash . . . . . 160 127 b 144
5 NoRertilizer. e ieirs i PR it 96 : 1G] 113
( Nitrate of Seda . . . . . .| 160 ) ; 5 k:
6 || Acid Black . . . . . . . . 320 J | 115 i 130
"  Nitrate of Soda . . . . . . 16017 | 151 S 173
" || Muriate of Potash . . . . . 160 | 2e e
{Acid Black . . . . . . . . 320 | ; "
8 | | Muriate of Potash . . . . . 160 f 165 } 80 195
Nitrate of Soda . . . . . . 160) “
9 A AU BlACKS S et o 320 174 36 210
Muriate of Potash . . . . .| 160 [
10 N T ertilizar bt 2ie s e el 86 | ke 114
I |

Tn studying these results it should be remembered that com-
mercial fertilizers are applied to the soil for the purpose of
furnishing the crops with nitrogen, phosphoric acid and potash.

From the above table it will be seen that Plot No. 1 received
no fertilizer. This plot was left for the purpose of comparison.
On plot No. 2 nitrate of soda was applied for the purpose of
furnishing nitrogen. This substance contains about 16 per cent.
of nitrogen. 1t is not the only substance that could have been
used to furnish nitrogen. Ammonia sulphate, containing about
90 per cent. of nitrogen, or dried blood with about 16 per cent.,
or tankage, or cotton seed meal, or even bomne, could have been
used to furnish nitrogen. We used nitrate of soda because it
was the cheapest form of nitrogen in the market at the time,
and because, if we had used tankage, cotton seed meal or bone,
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we would have had phosphoric acid also, and therefore would
have been unable to tell, if there had been an increased yield,
whether it was the nitrogen or phosphoric acid that produced it.

Acid black, or dissolved bone black, was used on Plot No. 3
to furnish phosphoric acid, and contained a little over 18 per
cent. of this ingredient. Other phosphates could have been
nsed in place of this to furnish phosphoric acid, as acid phos-
phate or superphosphate made by treating South Carolina or
Florida phosphate rock with oil of vitriol, or bone or bone ash.

Muriate of potash was used on Plot No. 4 to furnish potash.
The muriate contained 49.9 per cent. of potash. Sulphate of
potash, Kkainite, cotton seed huil ashes, or even wood ashes,
might have been used in the place of the muriate of potash to
furnish potash. '

By referring to the table, it would seem that potash greatly
increased the yield, while phosphoric acid and nitrogen had
some beneficial effects. While potash alone has a marked in-
fluence in increasing the yield, nevertheless, when combined
with acid black or nitrate of soda, or both, the yield is sfill
more increased.

Plots Nos. 5 and 10, receiving no fertilizer, were on the side
of the field supposed to have received manure some years ago.
To this is probably owing their increased yield over Plot 1.

The Financial Outcome.

Tt is evident that if the cost of the fertilizer applied in any-

case is greater than the increase in value of the crop by its use,
there will result a financial loss, unless the recuperative powers
of the fertilizers extend through more than one year. Leaving
out this last consideration, a compilation has been made to show
the profit or loss attending the use of the various fertilizers in
this instance.

On account of previous use of manure on Plots 5 to 10, as
mentioned on page 12, we use the mean of Plots 5 and 10 to
represent the yield without fertilizers on these plots, and No. 1
for the others.
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Table Showing Profit or Loss by Use of Fertilizers on Potatoes.

10l

# TL088.

i Q < - < =
f @ o o2 l‘ ; \ = ‘ 3
=t o ® S oS | e, =] l =h
L= (e = o = o | | @ e
Bl e
g ; z HerbaoEedes Sl
& = 503 BaE = x|
ol FerriLizer USED. = P T 1 3 A= &
§: 5 ) & 2 | = 1 c
. 3 o | \ G ‘ E
: i & e
t o =g \ b
N - = g | QD
; < B 7 { 3
L b
‘ L — g‘
’ ; ‘ t
1| No Fertilizer. . . .|. . 29 00 | $3 15 | $25 15 ‘.
V' § : |
9 | Nitrate of Soda’ . $4 80 | 26 00 3 00| 29 00 ‘ $8 85 | *#F0 95
1 !
3| Acid Black,. . . .| 4256| 3040 3 00 ‘ 383 40 | 825 4 00
| ‘ |
4 | Muriate of Potash. . ‘ 4 80 | 50 80 2 55 \ 5385 | 28 20 23 40
5| No Fertilizer. . . .| 38 40 | 2565 | 4095 |.
| ( Nitrate of Soda, . “ i 1
6 | (5559505 45 20 2 55 | 47 75 ‘ 7297 #1708
| { Acid Black . . . . | |
‘ ‘ . |
[  Nitrate of Soda. . ] ‘ ‘} ‘:
— 7 | 960| 6040 | 330 | 6370 | 2392| 1432
I Muriate of Potash. H 1 L }
:jAcid Black . . ; i l
8 | | 905 (| 66 00 450 | 7050 | 30 72 Al
‘\ lMuvinLe of Potash. ) | i
¥ | |
‘ ( Nitrate of Soda. . ] | | |
ol | | | | i
9 |4 Acid Black . . . . Li 13 85 69 60 540 | 75 00 | 85 22 21 37
| | | l 3
| L Muriate of Potash. | ‘ j ‘ \
N o b vl olad a0 [ ca 20 ssan B0
|
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Apat
Ash
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Avai
Bean
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