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PREFACE TO FIRST EDITION.

THE effort of the author has been to make this small
volume a compendium of useful information on farm and
dairy topics. Brief discussions on subjects of importance
and interest to farmers and dairymen have been intro-
duced, and useful facts, tables, formulas, receipts, agricul-
tural statistics, etc., are given to such an extent as the plan
of the work permitted. Valuable data scattered through-
out our agricultural literature, in the publications of our
experiment stations and the scientific divisions of the
United States Department of Agriculture, as well as in
other public documents, and in farm papers and standard
works, have been gathered in this Handbook and arranged
in such a manner as to make them easily accessible and
convenient for reference purposes.

The present volume is founded on the Dairy and Agri-
cultural Calendars previously published by the author.
Much new material, both original and compiled, has, how-
ever, been included, and special articles, tables, statistics,
etc., have been ve;iﬁed and brought up to date, making
the book, as it is hoped, of considerable value, and secur-
ing for it as favorable a reception as was accorded its pre-
decessors. -

The author takes this opportunity of thanking the follow-

ing specialists who have so materially increased the useful-
it



1v PREFACE.

ness of the book by comprehensive, concise contributions on
subjects in their particular lines of study : Professors W.
H. Caldwell, J. A. Craig, John W. Decker, L. H. Dewey, F.
H. Farrington, B. E. Fernow, E. S. Goff, A. W. Richter,
H. L. Russell, Thos. Shaw, Wm. P. Wheeler; and Messrs.
John Boyd, W. G. Clark, M.D.C., N. S. Fish, J. D. Fred-
eriksen, H. B. Gurler, S. Hoxie, J. Noer, M.D., J. H.
Pickrell, H. B. Richards, L. P. Sisson, J. McLain Smith,
and C. M. Winslow.

.

PREFACE TO FOURTH EDITION.

THE present edition of the Handbook has been carefully
revised, with a view to including therein only the latest and best
information on agricultural topics of importance to American
farm rs. A number of new subjects have been added, such as
market classes of farm animals, government standards of purity
for dairy products, the “sliding-scale” overrun, commercial
grades of grain, hay, straw, and other agricultural products,
etc., and tables and articles have been brought up to date where
better data were available. It is hoped that the changes and
additions made will further increase the usefulness of this little
volume to American farmers and students of agriculture.

F., W. WoLL.
January, 1907,
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PART 1. AGRICULTURE.

I. FEEDING STUFFS.
OOMPOSITION OF FEEDING STUFFS.

In the ordinary chemical analysis of feeding stuffs the
following constituents are determined, viz., water, ash, pro-
tein, crude fiber, nitrogen-free extract, ether extract (fat).

Water is present in all feeding stuffs, from above go per
cent in green foods and some kinds of roots, to below 10 per
cent in very dry hay and in concentrated food stuffs.

Ask, or mineral matter, is the non-combustible part of
plants, and goes to make the bones of the animal, or to sup-
ply material for the maintenance of other parts of the ani-
mal body.

Protein is the name of a large group of substances, all
characterized by the fact that they contain the element ni-
trogen; hence they are also ‘called nitrogenous substances,
and foods rich in protein are spoken of as wnitrogenous foods.
The protein substances supply the material necessary for the
formation of lean meat, ligaments, tendons, hair, horns,
hoofs, etc., and also of casein of the milk. Crude protein
includes albuminoids and amides; among the former are
found white of egg, lean meat, curd of milk, and gluten;
among the latter, asparagin and other crystallizable and
water-soluble substances, generally speaking, of a somewhat
inferior nutriiive value.

Crude Fiber or woody fiber is the framework of plants,
forming the walls of their cells; it is usually the least
digestible portion of feeding stuffs, and the nutritive value
of a plant is decreased as its crude fiber content increases.

Nitrogen-free Extract includes starch, sugar, gums, or-
ganic acids, etc., and forms a most important and usually a
very large part of cattle foods. Together with cellulose,
nitrogen-free extract forms the group of bodies called caréo-
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kydrates. A general name for carbohydrates is keat-prodsuce
ing substances, as against fesk-forming substances, i.e.,
nitrogenous compounds, the names indicating the main
cffices of the substances in animal nutrition,

Ether Extract, or crude fat (0il) includes a group of com-
pounds dissolved out by ether in the analysis of foods; fat
forms the main part of the extract; most feeding stuffs
contain only a small quantity of fat, but this component
is nevertheless of considerable importance in the feeding
of animals.

Organic Matter signifies the combustible portion of chemi-
cally dry feeding stuffs, i.e., all the components given in the
preceding except water and ash.

Digestible Components.—The food stuffs used in the feed-
ing of farm animals are only partly of direct value to the
animals, the portion which their digestive fluids are unable
to dissolve being voided in the excrements. The digesti-
bility of fodders has been determined by direct experiments
with different kinds of farm animals, in this country or
abroad. The digestion cocfficients (see pp. 6-83) mean the
percentages of any one component which have been found
to be digested by the animals experimented on.

Nutritive Ratio signifies the ratio between the digestible
nitrogenous and non-nitrogenous components in a feeding
stuff, or a combination of such. As fat has been found to
yield about 2.2 times more heat, when burned, than dostarch,
sugar, and other carbohydrates, the per cent of digestible
fat in a food is multiplied by 2.2 when the nutritive ratio is
to be calculated; the product is added to the per cent of
digestible carbohydrates (nitrogen-free extract 4 crude
fiber), and this sum is divided by the per cent of digestible
protein. (The factor 2} or 2} is sometimes used for obtaine
ing *‘ the starch equivalent” of fat.)

Example: Clover hay contains on the average 6.5 per cent
digestible protein, 34.9 per cent digestible carbohydrates,
and 1.6 per cent digestible fat (see following table):

1.0 X 2.2 = 3.52; 34.9-} 3.52 = 38.42; 38.42 + 6.5 = §.»
Nutritive ratio, 1: §.Q.




FEEDING STUFFS.

AVERAGE COMPOSITION OF AMERICAN

FEEDING STUFFS.

Per cent
Percentage Composition.* Digestible
atter.
2 '.i. - sl 8 8 '6:
Feeding Stuffs.  |'§ -‘éﬁ £la8l & % g
<. o &bk A led]l s (2d &
sl s PEECRELIEY Sl o |68 w
Sl3|a (3|3 (288 (88| 225 8
] ] S 8| @
ZlE|<|5|SFE[a 8T S [C7|a
Green Foddcr: and
Silage.
Pasture vesesnsess|...|80.0| 2.0] 3.5| 4.0] 9.7| .B[18.0]| 2.6{10.6] .§
Green fodder
i 1.2| 1.8| 5.0{12.3| .s|x9.5|| 1.3{11.8] .4
2.7| 4.8] 7-4|12.3| x.0{25.5|| 3.6|12.4] .4
2.1| 4.4 8.1(13.5| 1.1[]27.1]| 2.9|14.1 .z
2.0[ 3.9| 7.4|11.0| .9|23.2|| 2.7{13.1| .
1.8 2.6 u.g 6.8 .6|ax.6|| 2.1|14.3| .4
..... 3} 2.5| 3.4/11.2{29.3] 1.4{35.3 "‘”'7 1.0
. .4] t.1| 1.3| 6.1f11. .5|19.5|| .8|12.7| .4
Red top, in bloom...... 5/64.8] 2.3| 3.3| 9.4|19.1] 1.2(32.9| 2.3|20.5| .7
Meadow fescue, in
bloom. . .| 4/69.9] 1.8] 2.4[10.8[x4.3] .8|28.3|| 1.7|17.8 .§
Tlmolhy. . 56/61.6] 2.1| 3.1|11.8|20.2| 1.2(36.3]| 2.2{23.0| ‘
Blue- 81(65.1} 2.8] 4.1| 9.1]|17.6] 1.3(32.1|| 2.9[19.2| .
Pnck comfrey 41{88.4] 2.2| 2.4] 1.6 5.1 g 9.4|| 1.4] 4.6] .2
Corns:lage cer o o oeo] 99]79.1] 1.4| 1.7| 6.0[2x.1| .829.5]| .8|r1.6{ .7
Corn sllage.Wl&anal 17]73.6| 2.1{ 2.7 g.s 12.9] .9|24.2|| 1.3|14.0] .7
Clover silage........ ..| s|72.0[ 2.6| 4.2| 8.4[11.6] 1.2|25.4]| 2.0/13.5| 1.0
Sorghum silage .......| 6/76.1{ 1.1| .8 6.4{15.3| .3[22. 6l14.9] .3
Hay aud Dry Coarse
odders.
F%dt‘i:r co;n (maize), P p
eld cured. ..... eee..| 35l43.2] 3.97| 4.5|14.334.7| 1.6;55.1]| 2.6/33.3] 1.2
Same, Wis. analyses....| s|29.0| 4.3| 6.5[22.1]36.5| 1.7/66.8]| 3.7[40.4] 1.2
c?i“;d 3. v o 8 6 6
eld cured... .... .. 40.1| 3.4] 3.8/19.7|31.9] 1.1!56.5|| 2.0|33.4] -
Hay from red clover. ..| 38|15.3 3.2 12.324.8{38.1| 3.378.5|| 6.5/34.9] 1.6
Ha t’rom mammoth
......... 10|21.2| 6.1/10.7|24.5(33.6] 3.9'73.7|| 5.7[33.0] 3.9
Hayfmal!alfa(lueern) 21| 8.4| 7.4[14.3]25.0[42.7] 2.2:84.3][30.3143.4) 1.2
Hayfromalsxkeclover. o| 9.7| 8.3]12.8/25.6{40.7| 2.9'82.0| 6.8(36.8| 1.4
Oat hay.. .............| 6| 8.9] 6.2| 7.6 29.3(45.2 z.9|849 4.3]46.4| 1.5
Timothy hay. 68{13.2| 4.4/ 5.9/29.0|45.0| 2.582.4|| 3.0/43.9| 1.2
Hay from mixed mea-|
dow grasses....... vo.| 11|16.0] 3.6 6.4/29.9/41.0| 2.1(79.4|| 3.6[43.7| 1.0
Hay from Hun, grass..| 12| 7.7| 6.0| 7.5/27.7]49.0| 2.186.3|| 4.5/46.4} 1.0
1t[14.3] 5.5/15.0(32.0[30.1 3.1/|80.3|| 7.2(36.6] 1.8
2|10.3| 7.3| 6.9{32.9]41.0| 1.6|82.4|| 2.2([42.8] .6
2| 7.9 5.2] 7.8|30.1|46.3] 2.7|86.9|| 3.5|44.7] 2.7
12| 9.2| 5.x| 4.0!37.0|42.4| 2.3 85.7[[ 1.6[4x.4] .7
97|t4.2| 5.7| 3.5/36.0|39.0| 1.580.1]| .9|41.3] .6
7| 9.6 4.2| 3.4/38.x 43.4 1.3 86.2|| .8/37.9/ .5
7| 7.1| 3.2| 3.0(38.9(46.6| 1.2 89.7|| .842.7] 3
Buekwheatstraw veees| 3| 9.9| 5.5| 5.2]43.0|35.1| 1.3 84.6|| 2.3|37.7| -
Peavinet.... .... ....| 14[13.6] 6.6 9o|35 5|33-7 1.6179.8 4.3)32.3] .8
'Largel from enlnns and Winton's Compilation of Analyses of

Amencan

+ Kdnig.
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6 AGRICULTURE.

READY REFERENCE TABLE OF COMPOSITION OF
FEEDS. (HiLis.)

The following tables save calculations of percentages, since, the weights
and contents being given in pounds, it is only necessary to find the kind
and desired amount of a certain feed, and the tables give the exact food
contents in pounds; e.g., 15 Ibs. of _Fodder Corn contain_3.1 lbs.
of dry matter, o.17 lbs. of digestible protein, and 1.9 lbs. digestible car-
bohydrates and fat.

o3 18 Eﬁ ] Es: !
Poundsof | A% | ¢ |28%| A% | ¢ |g8 A3 | & 28«
eed- | 53| B 88T/ 9E | % |38F| 33| 2 |88%
s= e (ko 5 2 3-::«: £=| B |yd
e &8 e | & e | a& 18
Green Pasture Grass Timothy Grass Ky. Blue Grass,
Fodders. 1:4.8 1:14.3 1:.9.2
F T 0.5 |0.06| 0.3 1.0 |o.04] 0.5 0.9 |o.o5( 0.5
5 e 1.0 [0.12] 0.6 1.9 |0.08] 1.1 1.8 |o.10| 0.9
10 ...... 2.0 |0.23| 1.1 3.8 [o.15] 2.1 3.5 |o.20]| 1.8
I§ ivnenn 3.0 |0.35]| 1.7 5.8 |o0.23] 3.2 5.2 |o.30| 2.7
20 ... 4.0 |0.46] 2.2 7.7 |o.30] 4.3 7.0 |o.40]| 3.9
25 ... 5.0 [0.58] 2.8 9.6 |0.38] 5.4 8.7 |o.50| 4.7
30 s.o.enn 6.0 |[0.69| 3.3 ||11.5 |0.45| 6.4 ||10.5 |o.60]| 5.5
35 coonnnn 7.0 [0.81| 3.9 [|13.4 |0.53] 7.5 [[12.2 |o.70]| 6.4
40 ....... 8.0 |0.92| 4.4 |[[15.4 |0.60]| 8.6 ||14.0 |0.80] 7.3
Green Fodder Green Oat Fod- Green Rye Fod-
Corn, 1:11.7 der, 1: 8.9 der, 1: 7.2
0.5 |0.03]| 0.3 0.9 |0.06] 0.5 0.6 |0.05]| 0.4
1.0 |0.06| 0.6 1.9 (0.12| 1.0 1.2 |o.11| 0.7
2.1 |o.11} 1.3 3.8 |o.24]| 2.1 2.3 |o.21| 1.5§
3.1 |o.17]| 1.9 5.7 |0.36| 3.7 3.5 |0.32| 2.3
4.1 |0.22] 2.6 7.6 |[0.48] 4.2 4.7 |o.42| 3.0
5.2 (0.28] 3.2 9.5 |o.60| 5.2 5.9 |o.52| 3.8
6.2 |0.33]| 3.9 ||11.3 |o.72| 6.2 7.0 |0.63] 4.5
7.2 |0.30| 4.5 ||13.2 |0.84] 7.3 8.2 |o.74| 5.3
8.310.441 5.2 |J15.1 |o.96] 8.3 9.4 10.84] 6.0
Oats and Peas, Barley and Peas, Red Clover
1:4.2 1:3.2 (green) 1: 5.7
0.5 |0.07]| 0.3 0.5 |0.07| 0.2 0.7 |o.07]| 0.4
1.1 |0.14] 0.5 1.0 |0o.14| 0.4 1.5 |o.15}] 0.8
2.1 |o.27]| 1.1 2.1 |0.28] 0.9 2.9 |o.29] 1.6
3.2 |o.41] 1.7 3.1 |0.42| 1.4 4.4 |o.44) 2.5
4.3 |0.54] 2.3 4.1 |o.56) 1.8 5.9 |o.58] 3.3
5.3 |0.68] 2.9 5.2 |o.70] 2.3 7.3 10.73] 4.1
6.4 |0.81] 3.4 6.2 |0.84] 2.7 8.8 (0.87] 4.9
7.5 10.95| 4.0 7”2 |o.98| 3.2 ||10.2 |1.02]| 5.7
8.5 | 1.081 4.6 8.2 l1.12] 3.6,[|xx.7 11.16] 6.6
Corn Silage, Corn Stover Si- Clover Silage,
I:14. lage, 1: 16.6 1:4.7
2%....... 0.7 |o.03| 0.4 0.5 |0.02] 0.3 ¢.7 |o.07] 0.3
§ ciiinnn 1.3 [0.06] 0.8 1.0 [0.03]| 0.5 1.4 |o.14] 0.6
I0 ... 2.6 |[o.12]| 1.8 1.9 |0.06]| 1.0 2.8 |o.27| 1.3
IS ceennen 3.9 {0.18] 2.7 2.9 |0.09] 1.5 4.2 |o.41] 1.9
20 ....... 5.3 |0.24| 3.6 3.9 [o.12] 2.0 5.6 [0.54]| 2.6
25 ... 6.6 |o.30] 4.5 4.8 [o.15]| 2.5 7.0 |0.68] 3.2
30 ... 7.9 |0.36] 5.3 5.8 |0.18] 3.0 8.4 |0.81] 3.9
35 ciennnn 9.2 (0.42] 6.2 6.8 |o.21] 3.5 9.8 |[0.95| 4.5
40 ...... .|10.5 |0.48] 7.1 7.7 |o.24) 4.0 ||1x.2 [1.08] 5.1
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COMPOSITION OF FEEDS—(Continued).
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COMPOSITION OF FEEDS—(Continued).
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CLASSIFICATION OF CATTLE FOODS. (LinNpsEv.)

A. Coarse Feeds (Roughage).

I. Low in protein, high in carbohydrates:

(a) 5065 per ‘cent. digestible: Hays, straws, corn
fodder, corn stover, and silage.

(b) 85-95 per cent. digestible: Carrots, potatoes,
sugar beets, mangels, turnips.

II. Medium in protein and in carbohydrates, 55-65 per
cent. digestible: Clovers, vetches, pea and bean
fodders and brans,

B. Concentrated Feeds (Concentrates).

III. Low in protein, high in carbohydrates, 80o—go per
cent. digestible: Wheat, rye, barley, oats, Indian
corn.

- IV. High in protein, medium in carbohydrates, 8o—go per
cent. digestible: Bean and pea meals, gluten feeds
and meals, linseed meals, cottonseed meal.

CLASSIFICATION OF CONCENTRATES, ACCORDING
TO PROTEIN CONTENT:

(a) Very rich in protein (about 8o per cent.): Dried blood,
meat scraps, cottonseed meal.

(b) Rich in protein (25—40 per cent.): Gluten meal, Atlas meal,
linseed meal, buckwheat middlings, soja beans, grano-gluten.

(¢) Fairly rich in protein (12—25 per cent.) Malt sprouts,
dried brewers’ grains, gluten feed, cow pea, pea meal, wheat
shorts, rye shorts, oat shorts, wheat middlings, wheat bran,
low-grade flour (red-dog).

(d) Low in protein (below 12 per cent.): Wheat, barley, oats,
rye, corn, rice polish, rice, hominy chops, germ meal.
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FEEDING STANDARDS FOR FARM ANIMALS.
(WoLFF-LEHMANN.)
(Per day and per 1000 1bs, live weight.)

Nutritive
(Digestible)
Substances. .
v ]
. 24| 2
v Sse
9 | #| | Ee e~
ol - I 2 ol 3§ ¢
=¥ -1 glzy 2
<5 [85|88|s%| 58 | £
$a 255858 83 | 3
= O | |& z
] L lbs, [lbs.|lbs.|Ibs.| 1bs.

1. Steers at rest in stall. ... .. e el 1 0.7| 8.0 0.1] 8.9 |1:11.8
Steers slightly worked.... .. 22 | 1.4{10.0| 0.3| 12.1 |1: 7.7
Steers moderately worked.... 25 | 2.0{rt.5) 0.5 14.7 |1: 6.5
Steers heavily worked........ eeeee| 28 | 2.8[13.0] 0.8 17.7 |1: 5.3

2. Fattening steers, 1st period....... 30 | 2.5/15.0f o.5| 18.7 |1: 6.5

:n “ 2d “ 30 3.0(14.5] 0.7| 19.2 |1: 5.4

¢ “ 3d, 26 2.7|15.0| 0.7| 19.4 |1: 6.2

3. Milch cows, daily milk yield, 11 lbs.| 25 | 1.6[10.0| 0.3{ 12.3 [1: 6.7

.“ o “ “ “ 165 * 27 | 2.0|11.¢| 0.3] 14.0 |1: 6.0

“ “ “ “ “ 22 . 29 2.5(13.0| 0.5 16.7 |1: 5.7

“ “ “ “ “ o276 ¢ 32 3.3|13.0| 0.8} 18.2 |1: 4.5

4. Wool sheep, coarser breeds. ....... 20 | 1.2|10.5] 0.2 12.2 [1: 9.1
“ ¢ finer breeds........... 23 | 1.5/12.0| 0.3| 14.2 [1:

s. Breeding ewes, with lambs..... ...| 25 | 2.9|t5.0] 0.5] 19.1 |1: 5.6

6. Fattening sheep, 1st period........| 30 | 3.0/15.0| o.5| 19.2 [1: 5.4
“ *o2d Y Li......| 28 | 3.5[14.5] 0.6[ 19.4 |1: 4.5

7. Horses lightly worked.......... .. 20 1.5 9.5} 0.4| 12.0 |1: 7.0
Horses moderately worked. . ..| 24 | 2.0J11.0] 0.6] 14.5 |1: 6.2
Horses heavily worked............. 26 | 2.5(13.3} 0.8] 17.7 |1: 6.0

8. Brood sows, with pigs. ............| 22 | 2.s|15.5]| 0.4| 19.0 |1: 6.6

9. Fattening swine, 1st period.... .. 36 | 4.5|25.0] 0.7] 31.2 |1: 5.9
“ . ad oo, . 32 4.0[24.0] 0.5 29.2 [1: 6.3
“ “oad % Ll 25 | 2.7/18.0f 0.4] 22.0 |z: 7.0
10. Growing cattle:
Dairy Breeds,
’ Aver. live weight
Age, Monthks. per head.

2-3 154 Ibs.... . 23 | 4.0|13.0| 2.0| 21.8 |12 4.5
3-6 309 ** | 24 3.0/12.8] 1.0[ 18.2 [1: 5.1
6-12 so7 ‘¢ 27 2.0[12.5| o.5) 15.7 |1: 6 8
12-18 705 ‘.. “| 26 | 1.8[12.5] o.4| 15.3 [1: 7.5
18-24 882 “..... .! 26 | 1.5/12.0| 0.3]| 14.2 |1: 8.5
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FEEDING STANDARDS FOR FARM ANIMALS.

(Concluded.)
Nutritive
gDIgestible)
ubstances. ¢ s
"] 28 3
Q . g .| 50
FTERIEEHE
~3 0% éa we| -8 =
RS g;‘ a3 -]
on |RA|qg=|S on 3
3] O O KN |+ z
R Ibs, |1bs.[1bs.|Ibs.| ibs.
11, Growing cattle:
Beef Breeds.
Aver. live weight
Age, Months. per head.
2-3 165 lP‘s. ...... 23 | 4.2[t3.9] 2.0| 20.0 | 134.2
3-6 3T e 23 | 3.5[12.8] 1.5| 19.9 | 1i4.7
6-12 551 oo el 25 2.5{t3.2| 0.7{ 17.4 | 1:6.0
12-18 750 ‘: ...... 24 | 2.0|12.5] 0.5] 15.7 | 1:6.8
18-24 937 “eeeiee| 24 1.8112.0[ 0.4] 14.8 | 1:7.2
12, Growing sheep:
Wool Breeds.
-6 25 3.4|15-4| ©.7| 20.5 | 1:5.0
3-8 25 | 2.8[13.8| 0.6] 18.0 | y:5.4
8-11 23 | 2.1{11.5) 0.5} 14.8 | 5:6.0
11-15 22 1.8[11.2| 0.4| 14.0 | 1:7.0
15-20 22 | 1.5/10.8| 0.3| 13.0 | 1:7.7
13. Growing sheep:
Mutton Breeds.
46 26 | 4.4{15-5| 0.9]| 22.1 | 1:4.0
6-8 26 | 3.5(15.0| ©.7| 20.2 | 1:4.8
811 24 | 3.0{14.3| ©.5| 18.5 | 1:5.2
T1-15 121 23 | 2.2|12.6| 0.5| 16.0 | 1:6.3
15-20 154 22 2.0|12.0| 0.4] 15 0 | 1:6.5
14. Growing swine:
Breeding Animals,
2-3 441bs.......l 44 | 7.6|28.0| 1.0 38,0 | 1:4.0
3-5 *eeeveen| 35 | 5.023.1} 0.8] 30.0 | 1:5.0
5-6 121 ‘... 32 | 3.7[21.3] ©.4| 26.0 | 1:6.0
6-8 176 ** ....oo0| 28 | 2.8{18.7] 0.3]| 22.2 | 1:7.0
8-12 265 " ieeiiee| a2y 2.1[15.3] 0.2 17.9 | 1:7.5
15. Growing fat pigs:
=3 441bScc.e..o| 44 | 7.6/28.0| 1.0| 38.0 | 1:4.0
3-5 1o **.....e.| 35 | 5.0[23.1{ 0.8 30.0 | 1:5.0
5-6 143 “.eeee.| 33 | 4.3]32.3) 0.6 28.0 | 1:5.5
6-8 198 ‘... 30 | 3.6/20.5| 04| 25.1 | 1:6.0
8-12 287 ... 26 3.0[18.3| 0.3| 22.0 | 1:6.4
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RATIONS FOR DAIRY COWS.

Digestible.
Org'nic Nut.
Matter. Carbo- Ratio.
Protein hydrates Fat. | Total.
1bs. 1bs, Ibs. Ibs. | 1lbs.
25.0 2.5 12.5 .65 | 15.65 | 1:5.6
4 24.5 2.2 13.3 R 16.2 | 1:6.9
Wolﬂ sGerman Stand’. 24.0 2.5 12.5 -4 15.4 | 1:5.4
Wolff-Lehmanan........ (See page 12)

CALCULATION OF COMPONENTS OF FEED
RATIONS.

Let us suppose that we have at our disposal the following
common feeding stuffs : Fodder corn, clover hay, and wheat
bran, and that we want to know how much is required to keep a
milch cow of 1000 Ibs, live weight in good condition and to
secure a maximum yield of milk., We will feed 15 lbs. of
corn fodder, 5 Ibs. of clover hay, and 10 lbs. of wheat bran.
According to the table these quantities contain the following
number of pounds of digestible matter:

Digestible.
Dry
Matter. Carbohy-
Protein. |dratesand
Fat.
Lbs. Lbs. Lbs.
15 1bs. of corn fodder............ 8.7 .38 5.4
slbs.cloverhay................ 4.2 .36 2.1
1o lbs. wheat bran. . ............. 8.8 I.20 4.6
Total. o vvviiiniiinnnnnnnnn 21.7 1.94 12.1

This ration falls somewhat short of the feeding standard in
both total dry matter and digestible substances. To bring it
nearer to the standard, we add a couple of pounds of some con-
centrated feed. In selecting the feeds and deciding the quan-
tities to be given in each case, the market prices of the feeds
must be considered. We will suppose that a supply of corn meal
is available in this case, and will add two pounds of this feed to
the above ration,
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Digestible.
Dry Nutritive
Matter. Crude |Carbohy-| Ratio.
Protein. | drates.
Lbs. Lbs. Lbs.
Ration as above. ......... 21.7 1.94 12.1
2 Ibs. of corn meal........ 1.7 .13 1.4
Totali o sevvnnennnns 23.4 2.07 13.8 1:6.5
Proposed American feeding
ration for, milch cows. 24.8 2.2 13.3 1:6.9
Wolff's feedmg standard for
milch cowS. ceo vovvnnnn 24.0 2.5 12.5 1:5.4

The ration now corresponds fairly well with the proposed
American feeding ration; there is a small deficit of dry matter
and of digestible protein; but there is no necessity of trying to
follow any standard ration blindly, as they are only intended
to be approximate gauges which the farmer may use in estimat-
ing the quantities of nutrients required by farm animals in order

_to do their best, cost and product both being considered.
Cows, like all farm animals, vary greatly in their productive
capacity, as well as in their food requirements, and their capacity
to make economical use of their feed; hence feeding -standards
can only be applied to average conditions, a point which should
always be kept in mind in using them.

In constructing rations according to the above feeding
standards, several points must be considerei besides the chemi-
cal composition and the digestibility of the feeding stuffs; the
standards cannot be followed directly without regard to bulk
and other properties of the fodder; the ration must not be too
bulky, and still must contain a sufficient quantity of rough-
age to keep up the rumination of the animals, in case of cow
and sheep, and to secure a healthy condition of the animals
generally. The local market prices of cattle foods are of the
greatest importance in determining which feeds to buy; the
conditions in the different sections of our continent differ so
greatly in this respect that no generalizations can be made.
Generally speaking, nitrogenous concentrated feeds are the
cheapest feeds in the South and the East, and flour-mill, brewery,
and starch-factory-refuse feeds the cheapest in the Northwest.
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PRACTICAL RATIONS FOR DAIRY COWS.

Fed by 16 American Dairymen Producing 825 1bs. of
Butter or more per Cow per Year.*

1. Colorado.—30 lbs. silage, 10 Ibs. alfalfa hay, 10 Ibs. clover
hay, 5 lbs. wheat bran, 2 lbs. corn meal.

2. Connecticut.—35 lbs. corn silage, 10 lbs. hay, 3 lbs. wheat
bran, 3 lbs. corn and cob meal, 2 Ibs. cotton-seed meal, 2 lbs
Chicago gluten meal,

3. Jllinois.—7% lbs. clover hay, 7% lbs. timothy hay, 12 lbs,
corn and cob-meal, 8 Ibs. bran, 1} lbs. linseed meal, 1} lbs.
cotton-seed meal.

4. New Jersey.—24 lbs. corn silage, 8 Ibs. corn meal, 2 lbs,
wheat bran, 4 lbs. oats, 2 Ibs. oil meal.

5. New York.—20 lbs. hay, 2 lbs. wheat bran, 2 lbs. cotton-
seed meal, 2 lbs. hominy meal.

6. New York.—12 lbs. timothy hay, 1 1b. wheat bran, 1 1b.
middlings, 2 lbs. corn meal, 2 lbs. cotton-seed meal, 40 Ibs.
skim-milk. .

7. New York.—42 lbs, corn silage, 2% lbs. clover hay, 2% lbs.
timothy hay, 8 Ibs. corn and cob meal, 14 lbs, dried brewers’
grains.

8. Nortk Carolina.—30 lbs, corn silage, 8 lbs. fodder corn,
3 lbs. corn meal, 3 lbs. wheat bran, I Ib. cotton-seed meal.

9. Pennsylvania.—24 lbs. corn fodder, 5.1 1b. wheat bran,
5.1 lbs. corn meal, 3 lbs. cotton-seed meal, 2 lbs. oil meal.

10. Pennsylvania.—10 lbs. corn fodder, 6 Ibs, hay, 3} lbs.
wheat bran, 1} lbs. cotton-seed meal, 1} lbs. oil meal, 2% lbs.
corn meal.

11. Texas.—30 lbs. corn silage, 13} 1bs. sorghum hay, 1.3 Ibs.
corn meal, 2.6 Ibs. cotton-seed meal, 2.2 lbs. cotton-seed, 1.3 lbs.
wheat bran,

12. Vermont.—30 lbs. corn silage, 10 Ibs. hay, 4.2 lbs. corn
meal, 4.2 lbs. wheat bran, .8 1b. linseed meal.

13. West Virginia.—48 lbs. corn silage, 2} lbs. corn and cob
meal, 2% Ibs. ground wheat, 24 lbs. oats, 2} Ibs. barley meal.

* See Woll, **One Hundred American Rations for Dairy Cows,” Bul-
Jetin No. 38, Wisconsin Agricultural Experiment Station.
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14. Wisconsin.—26 lbs. corn silage, 10 1bs. clover hay, § lbs.
timothy hay, 8 Ibs. wheat middlings, 1} 1bs. oil meal.

15. Wisconsin.—s0 lbs. corn silage, 5 Ibs. sheaf oats, § lbs.
corn fodder, 1 lb. clover hay, 1 Ib. millet, 2.7 1bs. cotton-seed
meal, 1.3 Ibs. oil meal, 6 1bs. wheat bran.

16. Canada.—40 lbs. corn silage, 7} 1bs. clover hay, 3 lbs.
straw, 1} lbs. oats, 1} lbs. barley, 1} 1bs. pea meal, 3 1bs. wheat

bran, 1 Ib. cotton-seed meal.
The preceding rations contain approximately the following
amounts of nutrients, calculated for 1000 1bs. live weight :

Digestible,
No. Organic Nutritive
Matter. Carbo- Ratio,
Protein. hydrates. Fat. Total.
Tbs. Ibs. 1bs. 1bs. 1bs. 1bs.
3 31.09 2.70 15.78 .80 19.28 1: 6.5
] 25.70 2.69 13.96 .97 17.62 1: 6.0
3 22.09 2.37 13.06 78 15.18 L 3] z.s
¢ 19.41 2.06 1.9t .87 14.64 1:0.8
z 26.19 2.36 13.98 79 16.93 t1:6.6
25.73 3.50 14.05 1.12 18.67 1¢4.7
z 31.30 3.37 16.31 1.3t 20.99 T:5.7
20.38 3.79 11.98 . 14.57 | z:72.7
9 26.52 2.53 15.74 .90 19.17 1:7.0
0 20 2.31 11.00 .72 14.03 1:85.4
Iz 96.;3 3.21 12.31 1.30 185.82 3] 3.9
12 24.23 1.86 14.03 .75 16.64 t:8.4
13 22.37 1.54 14.15 72 16.41 1 310.2
4 31.00 3.0t 3 :z .87 3298 1: 6.0
1 23.79 2,7 13. .99 16.1. T
88.96 c.oi 18.17 .7t 14.96 T 23
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AVERAGE WEIGHTS OF CONCENTRATED FEEDING
STUFFS.

. One Quart | One Pound
Feeding Stuff. We%hs Meas:res.

Pounds. Quarts.

Barley meal. . 1.1 .9

Barley, whole. . 1.5 .7

Beet pulp, dri .55 1.8

Brewers' grains, .6 1.7

Corn and cob meal. . 1.4 .7

Corn and oat feed 7 1.4

29:% b edesetsencstesesesassonrasetene .5 2.0

CornMeal, e oo veeeeenrneneansrennnaenasanan 1.5 7

Corn,whole. .. c.iiviriiiiiinnnnnneneannnas 1.7 .6

Cottonseed meal. v« «nnnnnnnnnnnsnneniniinn, 1.5 .7

Cottonseed. . ...... et ie e 1.0 1.0
Distillers’ grains, dried............... .. 5=.7 1.0-1.4

Germ-oil meal. .. . 1.4 .7

Gluten feed.. . 1.3 .8

Gluten meal 1.7 .6

Hominy meal. 1.1 .9

Kafir meal. . . 1.6 .6

..mseed meal new process. .. .9 1.1

old process. v v v coveiiiniiiiann r.z .9

............................... . 1.7

Muced feed (bran and middlings). .. .......... .6 1.7

Molasses beet pulp. .« «vcveveviiiiieiiian, .75 1.3

Qat feed .8 1.3

1.5 .7

1.0 1.0

.6 1.7

1.3 .8

1.5 .7

.7 .6

g 2.0

. 1.7

1.7 .6

1.2 .8

.8 1.3

1.9 .5

FOOD REQUIREMENTS OF FARM ANIMALS,

It is generally assumed in comparing the food require-
ments of the different classes of farm animals that one cow
at pasture will eat about seven-tenths as much daily
as a full-grown horse, or as much as two yearling colts,
heifers, or young bulls, or as three to five calves, or four
colts taken from the mare, or ten to twelve sheep, or as
twelve to twenty three-months-old lambs, or as four to five
swine. It may be figured that the quantity of pasture grass
eaten by a cow per day, which of course will vary with the
season and the condition of the pasture, will equal 25-30 1bs.
of good meadow hay or 40 lbs. hay of inferior quality.




FEEDING STUFFS. 19

COMPARATIVE VALUE OF CATTLE FOODS.

Comparing concentrated foods with coarse feeds, one
pound of the former may be considered a food unit; the
quantity of grass eaten by one cow at pasture during one
day is assumed equivalent to 12 to 13 food units during
the early part of the summer, and to 4 food unite in the
late fall, 10 units being considered an average figure.

The following quantities of different feeding stuffs are
considered approximately equivalent, as determined by
European, largely Danish, feeding experience (Schroll):

1 Ib. concentrated feed (cereals, mill-rcfuse feeds, oil
meals, etc.) = 24 to 3 lbs. of good meadow hay = 4 lbs. of
poorer quality hay = 10 lbs. rutabagas = 12} lbs. turnips
= 4 lbs. potatoes = 10 lbs. green fodder = 6 lbs. buttermilk
= 6 Ibs. skim-milk = 12 lbs. whey = 1 lb. new milk.

CALCULATED VALUE OF FRUITS COMPARED WITH
HAY, GRAINS, ETC. (JAFFA AND ANDERSON.)

100 Ibs. of each of | |
the fruits named | B : s ],
below is equiva-| & | % § e o
lent to the| & | I | & m S, a §
amounts of the | o [ o | sle |08 &4z
materials given | § | & [ & sl 81 8|88 83
in the columnsto E S|ls|E| & E é ,;'U 8 |s=
the right. (81818 2|38
Fresu FRUITS. |71 |Lbs.|Lbs.|Lbs.|Lbs.|Lbs.|Lbs.|Lbs.|Lbs.|Lbs.
20 | 24 | 15| 17 | 16 |18 | 16 | 13 9
19 | 23 | 14 | 16 | 15 | 17 | 15 | 12 8
23| 3017|201 19| 20| 19} 15| 11
30 | 36| 22| 25 | 24 | 26 | 24 | 20 | 14
27 | 33| 20| 23| 22 | 24 | 22 | 18 | 13
231 29| 17| 20|19 ] 20 | 19| 15| 1I
26 | 30 | 19 | 22 | 21 | 23 | 21 | 17 | 12
e .. 301 37| 23| 26| 25| 27 [ 25 | 20 | 14
pes. . ..l 50| 30| 37| 23|26 25| 27| 25 | 20| 14
Watermelons...... 22 | 13| 16 | 10 | 1x | 11 | 12 | 11 8 6
Nutmeg melons. . .| 19 | 11 | 13 8 9 9 | 10 9 7 5
Driep Fruits.
Prunes........... 175 |104 |125 | 78 | 88 | 84 | 92 | 84 | 67 | 48
Apricots. . couv... 194 |115 |138 | 86 | 97 | 93 (102 | 03 | 74 | 53
Peaches. «...ocv... 190 [113 [135 | 85 | 95 | o1 |100 | o1 | 72 | 5T
T+ R 186 |r1o |132 | 83 | 93 | 80 | 97 | 80 | 71 | s0
Raisins........... 216 [128 [153 | 97 |108 [103 111 [t03 | 82 | 590
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PRICES OF CEREALS PER BUSHEL AND PER

TON.
- = | 83 - ws| 5%
L. . [ - v . o 2
Name. |8 | ¥ 5 €2 Name. |3 gl 5 &% | 2
LS| S |85 |85 ErEIR-EEEEEY
o g |£a |2& v § | £a [B&
= g |& &S = (SR I £
1bs. $ 1bs. ] $
Wheat . 60 | 33.3| .40 | 13.33[|Oats... .... 32 | 62.5| .18 | 11.25
.45 | 15.00] .20 | 12.50
.50 | 16.67 .25 | 15.63
.60 | 20.00 -30 | 18.75
.75 | 35.00] .35 | 21.90
1.00 | 33.33 .50 | 31.25
Corn...| s6 |35.7| .30 | 10.71||[Rye..... ..| 56 |35.7| .40 14 28
+35 | 12.59 .50 | 17.85
.40 | 14.28||Barley...... 48 | 41.7 | .40 | 16 68
.45 | 16.06| .50 | 20.83
.50 | 17.85 .60 | 25.02

VALUATION OF FEEDING STUFFS.

The commercial value of protein, fat, and carbohydrates
in concentrated feeding stuffs has been calculated from the
average composition and market price of common feeding
stuffs as follows:

~Cost of one pound nf—
Protein. Fat. Carbohydrates.

In Germany...(1890) 3: 2: ¢ (Konig, Wolff.)
¢ Connecticut (1888) 1.6 cts. 4.2cts. .g6cts. (Jenkms )

“ . (1890)1.4 2.9 1.4

‘“ Delaware...(1889)1.23  4.45 .52 (Penny.)

‘ Wisconsin..(1891)1.5 3.6 .5 (Woll.)

Indiana ....(1891) 1.0 2.75 .63 (Huston.)
New Jersey.(189I) .91 5.91 I.I2 (Voorhees.)
‘* Minhesota..(1893) 3.1 3.1 .24 (Hays.)

* VYermont....(1895)2.02 — .I9 .91 (Hills e¢ al.)
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II. FARM ANIMALS.

CHARACTERISTICS OF BREEDS OF LIVE
STOCK.

By Prof. J. A. CRAIG, formerly of Iowa Agricultural College.
I. Light Horses.

The Thoroughbred.—Leading characteristics: running speed

(Salvator, 1:354, holds the world’s mile record), quality, stam-
ina, and ambition. Common colors: brown, bay, chestnut.
Distinctive features: refined appearance, lengthy neck, deep
chest, long body, straight croup, long thighs and pasterns,
dense bone, firm muscle, active temperament, rangy type
standing 16 hands. Most common defects: light bodies,
lengthy pasterns, long legs, irritable temperament., Bred
principally for racing, which has given them endurance and
spirit. They are suited for mating with mares weighing 11 to
12 cwt., with the object of producing strong drivers or stylish
carriage and saddle horses.

The American Trotter.—Chief characteristics: speed at the
trotting gait. World’s record for one mile against time is that
of Alix, 2:033. The type of the leading campaigners is that
towards which the trotter is tending; it is that of a horse re-
quired to have the endurance, ambition, and conformation to
maintain trotting speed. Most general features: intelligent
heads, light necks, low deep chests, oblique shoulders, long
forearm, short cannons, round body rising slightly over loin,
long croup and thighs, low hocks. Most common defects:
undersize, deficiency in style, finish, and substance. Sphere:
coach or carriage horses, roadsters, and trotters,
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Cleveland Bay. — Uniform in color, being bay with black
points. They stand at least 16 hands and are horses of larger
size and more power than those of most other breeds of light
horses. Rough joints, coarse bone, and deficiency in actior are
their most common defects. Their size, power, and evenness
of disposition adapt them for general work on light farms,
but owing to the defects mentioned they are not as popular for
breeding road and carriage horses as those of other breeds.

Frenck Coack.—Smooth, symmetrical, and generally of fine
quality ; very graceful in movement, with high knee-action and
good back-action. Heads intelligent looking ; necks graceful,
bodies snugly ribbed, and quarters muscular. As a rule, they
are striking in appearance, being upstanding and high-headed.
Common colors: bay, brown, and black. Best suited for
breeding coach-horses with moderately fast and graceful action.
Defects : coarseness and lack of prepotency in the stallions due
to their mixed breeding.

Hackney. — The typical hackney is a horse of extreme
smoothness, with gracefully curved outlines. The head is
light, neck muscular and curved, but free from heaviness;
shoulders smooth and laid well back; body circular, compact,
short ; hips smooth ; quarters plump with muscle ; legs short,
with tendons-clearly defined. Their action is noted for its grace-
fulness and stylishness, being very high in the forelegs, and the
hock movement is regular. Common colors: bay and brown.
They are usually about 15.3 hands. Best suited for production
of high-stepping cab and coach horses for city driving.

IL Heavy Horses.

Clydesdale.—Usual colors: bay, brown, black, or chestnut with
white markings. The head is intelligent in features, but some-
times out of proportion with the other parts. Shoulder excep-
tionally good ; being sloping, it gives them a free, easy, and
long stride in the walk or trot; arm well-muscled, and legs
clean and flat, with the fine and long feather springing from
the edge ; pasterns sloping, easing the feet from concussion;
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feet large and durable. Thecroup is muscular and the quarters
especially heavily-muscled.  Their combination of weight,
quality, and action is exceptional in draught-horses.

Shkire.—The best type is low, broad, and stout. They are
heavily built, muscular, with heavy bone and slow movement.
The shoulder is usually too upright, making the action too
short and stilted. The body is of large girth, deep and
strongly coupled, with broad, short back and heavily-muscled
quarters. Deficiencies : lack of quality, sluggish temperament,
and limited action. In general they are heavier than the
Clydesdale, though there is little difference between representa-
tive animals. The best type is' suitable for breeding the
heaviest class of draught-horses adapted to slow work demand-
ing strength and heavy weight,

Percheron. — Types : the original gray in color, and the
modern of black color. Most peculiar characteristics of the
former were their action, style, endurance, and strength. They
had intelligent heads, prominent chests, round bodies, large
bone, inclined to roundness. The modern type is shorter-
legged, more compact and stouter, but lacking the size of the
original. The Percheron’s excellencies are seen in their active
temperament, intelligent heads, crested neck, deep body, and
wide croup. Their deficiencies appear in defective legs, being
light or round, straight pasterns, feet narrow at the hoof, heads
and quarters lacking muscle, Best type adapted for breeding
energetic, quick-gaited, strong horses suited for draught work
of light nature,

Suffolk.—Color uniform, being some shade of chestnut.
They are low-set, short-legged, deep-bodied, muscular horses,
with clean bone and durable feet; docile, easy keepers, and
steady when working. Generaldeficiency: a lack of weight due
to their smaller size in comparison with other draught-horses.
Suited for general farm labor ; they are not the highest-priced
horses on the market owing to the demand for heavier weights.
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IIL Beef Cattle.*

' Short-korns.—The three family types are: Bates, Booth, and
Cruikshank. JBates, noted for style, fine heads, clean necks,
straight level backs, light bone, and combination of milk and
beefing qualities. Bootks are especially excellent in girth, wide
backs, lengthy quarters, deep flesh, and beefing qualities, though
lacking in finish and style. Cruikskanks, noted for scale ; low,
broad, deep forms, heavy flesh, and mossy coats. The short-
horn breed is specially noted for beef form, early maturity, and
thrift under a variety of conditions, Their weakness in con-
stitution and sterility is traceable to in-and-in breeding and
artificial treatment. Their chief utility is to give beef form,
quality, and rapid fattening tendencies to grades for stall feed-
ing. Some families possess unequalled combinatioa of beefing
and milking qualities,

Aberdeen Angus. — Characteristic color, black. Head,
hornless; neck free from loose- skin, exceptionally good
shoulder-vein ; shoulder oblique, fitting close to body; ribs
deep, very circular; hips moderately far apart, smoothly
curved ; rump long, level, smooth ; thighs muscular, twist low
and full, quarters long and rounded. Type: cylindrical, dis-
tinguished for smoothness, symmetry and quality ; bone light,
hide mellow, and coated with fine black hair. They are pre-
potent and prolific. Chief utility, production of beef of high
quality.

Hereford.—Most popular color, dark claret or cherry, with
white face, belly, switch, and small strip of white on neck and
over shoulder. Type: low-set and broad; heavy in fore-
quarters, with low heads ; full, deep chest; hanging dewlap,
level lack, wide thick loin, full quarters and thin thighs.
Worst deficiencies, looseness in build and rough, coarse bone.
They are strong-constitutioned, active rangers, prepotent and
long-lived. Being active, hardy, and good feeders they make
good grazing cattle, and on that account have been popular on
ranches. .

Galloway. — Color black, no white admissible, except on

* For description of breeds of dairy cattle, see Part II, Dairying.
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udder or below underline. Type: thick, close to ground, and
symmetrical ; hair long, wavy, and thick ; head large, horn-
less, with no scurs; neck strong, giving a burly appearance
to forequarters ; shoulders snug, legs short and heavy, barrel
round, tight-ribbed ; quarter long and smooth ; flesh even over
all parts; hardiness and strength of constitution, strong.feat-
ures. Require more time to mature and yield larger percentage
of offal than most other breeds. They are liked as ranch
cattle, as they are hardy, hornless, and yield excellent beef and
robes.

IV. Fine-wooled Sheep.

Merino.—The two types include those wrinkled and those
smooth in body. They are chiefly noted for the heavy weights
of fine wool that they shear. The fleece is dense, even, ex-
tending over all regions. The wool is bright, soft, fine, lustrous,
and pure, They are hardy and strong in constitution, of a quiet
disposition, and do well in large flocks. ’

V. Mutton Sheep.

Sout kdown.—Symmetrical, compact, close to the ground, and
of fine quality; head medium size, hornless; forehead and
face covered with wool, ears small, face brown or gray tint,
neck short, breast broad, back and loin wide and straight, body
deep, hips wide, twist full, fleece dense, and medium in length
and fineness. The mutton is of high quality, and lambs mature
early. They represent an exceptional combination of wool and
_mutton of fine quality. '

Sthropskire.—Face and legs dark brown in color. They are
symmetrical and stylish. Rams are required to weigh 225 lbs.
in full flesh, and ewes 175 lbs. Head short, covered with wool,
hornless; neck well attached, full; body circular, round ribbed;
quarters lengthy, inclined to narrowness and slackness. The
fleece dense, fibre strong, about three and one half inches in
length. The ewes are prolific and kind nurses. They combine
quality and quantity of wool and mutton in a high degree, and
are adapted to conditions of general farming and rolling land.

Hampshire.—Color of face dark brown or black; head large,
nose prominent, neck regular, taper from head to shoulder;
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strong-boned ana lengthy. Especially noted for early develop-
ment of lambs. They are vigorous and prepotent. The wool
is short, dense, strong, and slightly coarse.

Suffolk.—Faces and legs deep black color. They are large
sheep when mature ; lengthy and straight in form. Noted
chiefly for prolificness and good milking and nursing qualities.
A large percentage of lambs are reared in flocks of this breed;
wool medium in quality and length.

Oxford.—Face either brown or gray, and lengthy. When
mature they are the heaviest of the Down breeds, being larger in
size and heavier in bone. Their fleece is also heavier and the
fibre longer, coarser, and more open than most others. Squarer
in form than the Shropshires, and not so closely covered with
wool. Adapted to strong land; respond readily to high feeding.

Leicester.—Face bare and pure white, body square, straight,
forequarters exceptionally full, hindquarters rounded slightly.
Offal is light, bone fine, but fat too plentiful. The Border
type is stronger boned, heavier, and more vigorous than the
English. The Leicester has been extensively used for crossing
on grades. Wool lustrous, five or six inches long, soft, but
too frequently open and absent on the belly.

Cotswold.—Face white or slightly mixed with gray. Form
large, square, upstanding, and stylish. A tuft of wool grows
from forehead; fleece open, long, and heavily yielding. Body
long, level, and wide. The gray-faced strain is considered
hardier than the white-faced. The popularity of the breed lies
in the large yield of wool and of mutton, though the quality of
both is deficient.

Lincoln.—The largest of the long-wooled breeds. The wool
is long and coarse, and especially lustrous. Square in form
and, when mature, very heavy. The mutton lacks quality.

Cheviot.—Face bare, white, hornless; wool fine, and the
fleece dense and even. Mutton agreeably flavored and.fine-
grained. They are hardy, active, prolific, and the lambs come
active, They clip about four pounds of fine wool. Adapted to
rough and high pasturage.

Dorset.—Face white ; rams and ewes horned. Type: long,
round-bodied, and compactly built. Wool medium in length,
fineness, and weight; average clip 6 pounds, Chief character-
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istics: prolificness, hardiness, and breeding early, so as to drop
lambs in winter.

Highland.—Rams and ewes horned, face and legs black and
white, Low and blocky in type; fleece long, coarse. Their
mutton has a superior flavor, Mountain breed hardy, active,
and very strong of constitution,

VL Swine.

Berkskire,.—Color black, white on face, feet, tip of tail. Face
short, dished; ears sharp-pointed, erect; jaws full, back broad,
straight, full over shoulder; loin thick, level ; hams excep-
tionally full, legs short, strong, and straight. Sows prolific,
good nurses. Active and vigorous in temperament.

Poland-China.—Color dark, spotted, or black; head small,
slightly dished; ears drooping, girth full, ribs well sprung, deep;
hindquarters lengthy, though inclined to be drooping. They
fatten readily, reach heavy weights, and are quiet-dispositioned.

Yor kskire.—White in color; separated into large, middle, and
small varieties. The first-mentioned, are strong-boned, long-
bodied, and deep-sided, and have mixed meat; middle or im-
proved type, lighter in weight and bone, with smaller quantity
of offal ; small variety, quick in maturing and compact in
form.

Chester- White.—White in color, strong-boned, vigorous, and
attain to very heavy weights, though slow in maturing. Sows
of good disposition and breeding qualities.

Duroc- Jerseys.—Deep, cherry red in color, large size, good
breeders, and liked in Southern countries because of ability to
withstand heat.

Victoria.—White in color with occasional black spots on skin;
head small, face slightly dished ; skin free from scurf; flesh
of good quality and evenly laid over body. Yearling boars
should weigh not less than 300 lbs.

Tamworth.—Red or dark brown color; snout very long,
body narrow, exceptionally deep and long in sides. Their
form and the mixture of fat and lean in their flesh make them
a special bacon hog.

Essex.—Color black; type : small, compact, early ma.uring,
and yielding a large percentage of edible meat.
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MARKET CLASSES OF FARM ANIMAILS.
A.—Horses.

Drafters.—A typical draft horse, so considered in the market,
should stand 16 hands or over; light draft horses range in height
from 15.3 to 16.1 hands. Drafters should weigh 1600 lbs. and
over in fair condition. Heavy weight in addition to desirable
conformation, soundness, and action enhances value.

Loggers.—Horses of this class are heavy drafters, possessed
of weight, great power, and strength of bone, but blemished
or slightly unsound so that they cannot be sold to advantage
for use in the cities. Largely bought by lumbermen for use in
the woods.

Farwm chunks.—These are usually of mixed draft blood, stand
15 hands or over and weigh 1100-1500 lbs.

General-purpose Horses.—These animals are not recognized
as a standard market class, but form a large proportion of the
entire number of horses marketed. They usually are serviceably
sound and often of fair to good quality, but they lack the char-
acteristics fitting a horse for a distinct market class.

Expressers.—This class comprises active, light draft horses
that are expected to do most of their work at a trot. The
typical expresser stands 15.2 to 16 hands, and weighs 1350 to
1500 lbs. or over, according to the class of work to be done.
They are commonly considered ‘‘draft horses with coach-horse
finish.”

Bussers.—Horses of this class stand 15.1 to 15.3 hands and
weigh 1200-14001bs.  Their chief work is done at a trotting gait,
hence they must be active, energetic, straight, and somewhat
stylish in, carriage and gait. Many go abroad to serve as
¢ trammers.”

Artillery Horses.—In this class geldings are required. They
should be uniform, of a hardy color, from 15} to 16 hands
high, quick and strong in action, well-bred, of a kind disposi-
tion, square trotters, well broken to harness, gentle under saddle,
with easy mouths and gait. They should weigh 1100-1250 1bSs.
and be from § to 8 years old.
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Drivers.—The typical roadster should stand 15.1 to 15.3
hands high and weigh g50 to 1150 lbs. His purpose is to draw
a light buggy on the road at a fairly rapid rate of speed for a

. considerable length of time. He should be graceful in form and
action sprightly, pleasing, straight, and smooth in all gaits, his
disposition good, and his legs and feet sound.

Standard Bred.—This class includes trotters and pacers eligible
to record in the trotting register and possessed of notable speed,
and breed prepotency in that direction.

Coachers.—A typical coacher stands 15.2 to 16 hands and
weighs 1100 to 1250 lbs. He should have high knee action and
corresponding high hock action that comes from breeding rather
than artificial methods of development. He must move fairly
fast with much gracefulness of carriage, possess fine quality,
be beautifully molded in all of his curves, and carry his head and
tail high. While heavier, smoother, and more compact than the
roadster, he must be showy and stylish to carry fine harness
and draw handsome equipages.

Wagon Horses.—These are used for parcel-delivery service
by large department stores, etc.; they are big overgrown coachers,
stand 16.1 hands and weigh 1250 lbs.

Cobs.—A typical cob stands about 15.1, weighs 1000 to 1050
Ibs., is more compact and blocky than the coacher, yet must have
style and beauty in a marked degree. His action must be
extremely high and “trappy.”

Saddlers.—These horses vary considerably in type, size, and
weight, but are, as a rule, 15.1 to 15.3 hands high and weigh
1000 to 1150 lbs. They should have great style and quality,
smooth conformation, natural and thoroughly trained saddle
gaits, intelligent, clean-cut countenances, sloping pasterns and
shoulders, moderately high and narrow withers, short strong-
coupled backs, strong and muscular thighs, and well-carried
heads and tails. ‘“Walk, trot, and canter” saddlers have become
popular of recent years and sell at high prices. (See Alexander,
Bull. No. 127, Wisconsin Experiment Station.)

.
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B.—Cattle.
GENERAL CLASSES.

1. Beef Cattle.—This class includes all grades of fat steers
and heifers; also everything from common to prime and from
light to heavy. It is finished condition that brings animals into

this class.

" 2. Butcher Stock.—This class includes animals that have not
fattened well; also animals that have not been fed long enough
to become properly fattened. It seldom includes steers of
really good quality, as such will usually be sold as feeders. The
bulk of butcher stock is made up of cows and heifers.

3. Culters and Canners.—In this class are included old thin
cows and very thin bulls, steers, and heifers. The cutters must
carry sufficient flesh to permit of the loin or rib or both being
used for cutting on the block. Those animals which are so thin
that no part of the carcass can'be used for block purposes con-
stitute the canners.

4. Stockers and Feeders.—This class includer calves, yearlings,
two-year-olds, and older cattle. Cattle 18 months old or older,
which are ready for immediate use in the feed lot, are called
feeders. Those which are younger are referred to as stockers.

5. Veal Calves.—This includes all calves which are sold for
immediate slaughter.

SPECIAL CLASSES.

In addition to the preceding general classes, a number of
special classes are generally recognized and require to be named
and defined.

1. Texas and Western Range Cattle.—A few years ago the
typical Texas steer had very long horns and legs, was thin and
narrow bodied, and carried a large deep brand; and most of
the cattle which came from Texas were of this description.
But this type is rapidly disappearing. Animals of the best beef
breeds have been imported into the State and used for breeding
purposes, especially for crossing with the native stock, so that
now many of the Texas cattle compare favorably with those
from other sections of the country. There is, however, a wide
range between the best and the poorest.
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The Western range cattle are classed with the Texas cattle,
because formerly they were made up largely of Southern cattle
which were driven northward to winter on the ranges north of
the quarantine line. Now, however, a large percentage of the
animals in this class are bred on the ranges of the West and
Northwest. All the cattle in this class are branded.

2. Distillers.—These- are cattle that have been fattened on
the by-products of distilleries. Formerly only inferior grades
of cattle were purchased for feeding on distillery residues, but
at present many feeders of better grades are used. When sent
to market these cattle are preferred to many of the same grade,
because they dress out a higher percentage of beef.

3. Baby Beef.—This term applies to choice or prime fat steers
between 1 and 2 years old, weighing from 800 to 1000 lbs.

4. Export Cattle.—The cattle exported are in the main good
to choice steers, weighing from 1200 to 1500 lbs. Comparatively
few prime beef steers are brought for export, because of the
high price they bring in the home market.

5. Shipping Steers.—This term applies to the animals pur-
chased in the Western markets for shipment to the large Eastern
markets of the United States. They are mainly of medium
and good grades, and range in weight from 1150 to 1600
Ibs.

6. Dressed Beef Cattle.—This class includes such cattle as are
purchased by the large packing firms of the Middle West. The
packers prefer medium to choice steers, weighing from 1200 to
1400 lbs., to make up the bulk of their purchases, but conditions
of supply and demand cause them to purchase animals of a much
wider range in grade and weight, the extreme range in weight
being from 8oo to 1700 lbs.

7. Stags.—This class includes such animals as have reached
or at least approached maturity before castration and hence bave
the general conformation of bulls. Comparatively few of these
come to the general markets, and they are of a wide range in
quality, condition, and weight. A few are good enough for
export, while the poorest must be sold for canners. (See Mum-
ford, Bull. No. 78, Illinois Experiment Station, also Plumb,
Marketing Live Stock, Farmers’ Bull. No. 184.)
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C.—Sheep.

The market classification of sheep varies considerably in the
different markets of our country. Ordinarily they are, however,
classed as follows: Western wethers, ewes, yearlings, and lambs,
and native wethers, ewes, and lambs. These terms are self-
explanatory. Western sheep are from the ranges of Montana,
Wyoming, and other States beyond the Mississippi, and are
strongly impregnated with merino blood. They lack the middle
wool or mutton characteristics of sheep from States east of
the Mississippi. Western sheep and lambs weigh lighter and
dress out less fat than Eastern stock.

The various classes are graded on a range of quality, from
common to choice or extra prime. (See Plumb, Farmers’ Bull.
No. 184.) .
D.—Swine,

Prime Heavy Hogs.—These are prime heavy fat-back hogs,
weighing 350-500 lbs., the extreme of the fat or lard hog. Prime
implies marked evidence of ripeness and maturity.

Butcher Hogs are principally barrows; they are used for the
fresh-meat trade; about 25 per cent. of the hogs coming to
Chicago are of this class; they range in age, with good care and
feeding, from about 6 months for the light butchers to one year
for the heavy ones. They are subdivided into heavy, 280-350
Ibs.; medium, 220280 lbs.; and light butchers, 180-220 lbs.
The heavy butchers include prime and good grades, and the
two latter subclasses, prime, good, and common grades.

Packing Hogs.—These are, as a whole, of a poorer grade than
the butcher hogs. They include old brood sows, and all other
hogs that are heavy enough for this class and not good enough
for the butcher class, except the poorer classes, such as roughs,
boars, and coarse stags. About 40 per cent of the hogs on the
Chicago market are of this class. They range in age upwards
to about 9 months and weigh in the three subclasses, 200-280,
250-300, and 300-500 lbs., each of these being graded as good,
common, or inferior stock.

Light Hogs.—This class includes all hogs within the weight
limits of 125 and 220 lbs., except roughs, stags, and boars, which
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form separate classes. About 15 per cent of the hogs on the
Chicago market belong here. They range in age from 5 to 8
months, and vary considerably in form, quality, and condition,
hence the subclasses are of more importance than in the preced-
ing classes.

Bacon Hogs are used for the production of bacon, which is
pork that has been salted and then smoked. English bacon
hogs weigh 160-220 lbs. and United States, 155-195 Ibs. The
latter are graded as choice, good, and common.

Light Mixed Hogs.—This is a somewhat miscellaneous class,
comprising about 55 per cent of the light hogs on the Chicago
market. This class is the “dumping ground” for the outcasts
of the two former classes of hogs. They range in age from 5
to 7 months, and weigh 150 to 220 lbs. They are principally
used for the fresh-meat trade.

Light Light Hogs.—Hogs in this class range in weight from
125 to 150 lbs., and in age from 5 to 6 months. About 25 per
cent of the light hogs on the Chicago market belongs to this
class and are used mainly for the fresh-meat trade. This and the
preceding subclass include hogs of good, common, and inferior
grades.

Pigs range in weight from 6o to 125 lbs., and in age from
3% to 6 months. They are ctoice, good, or common pigs in
proportion to tl eir approach to the ideal of a fat hog.

Roughs.—This class includes hogs of all sizes that are coarse,
rough, and lacking in condition. The pork from these hogs
is used for the cheaper trade for both packmg and fresh-meat
purposes.

Stags.—These are hogs that were boars beyond the pig stage
and have been subsequently castrated. They sell with a dockage
of 80 Ibs. According to their freedom from stagginess and their
quality and condition, these hogs are sold in the class with the
various grades of packing hogs or with boars.

Boars.—These are always sold in a class by themselves, and
bring from two to three dollars per cwt. less than the best hogs
on the market at the same time. The pork from these hogs is
used to supply the cheaper class of trade and also for making
sausage.
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Miscellaneous Classes: Roasting Pigs.—Three to six weeks
old and weighing 15 to 30 Ibs. T.ey come to market in small
numbers and only during the holiday season. They are usually
of a very uniform grade and command prices ranging from
those paid regular live hogs to that paid for poultry.

Feeders.—These are hogs that are bought on the market and
taken back to the country to be further fed. This class is of
but small importance, as this practice of feeding is followed
only to a very small extent.

Governments.—These are hogs that are not considered sound
in every respect by the Government inspectors, and are retained
for further inspection. They are usually bought by local dealers
and taken to one of the smaller packing houses, where they are
slaughtered under the supervision of an inspector. If their °
flesh is found unfit for human food, they are tanked and used for
fertilizers.

Pen Holders are long-legged hogs of poor form, coarse in
quality, and much lacking in condition, kept at the stock yards
simply for the purpose of holding pens for commission men.

Dead Hogs.—These are hogs killed in transit, and are used
for the manufacture of grease, soap, and fertilizers. If they
weigh 100 lbs. or over, they sell for 75 cents per cwt.; if less,
they furnish no revenue to the producer or shipper, the cost of
handling them being held equal to their value. (See Dietrich,
Bull. No. 97, Illinois Experiment Station.)
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TABLE FOR ESTIMATING LIVE WEIGHT OF

CATTLE. (WHITCHER.)
Girth in Store Cattle. Medium Fat.
Feet and
Inches. : :
? Fair Shape. | Good Shape. | Fair Shape. | Good Shape.
Ft. In. Lbs. Lbs. Lbs. Lbs.
5 o 650 700 700 750
§ 675 725 73§ 775
5 2 700 750 750 8oo
5 3 725 775 775 825
5 4 750 800 800 8s0
5 s 775 8as 825 875
5 6 800 850 850 9oo
s 7 825 875 875 925
5 8 850 9oo 9oo 950
5 9 875 935 925 975
s 10 goo 950 - 950 1000
5§ 11 925 975 975 1025
6 o 950 1000 1000 1050
6 I 1000 1050 1050 1100
6 2 1050 1100 1100 1150
6 3 1100 1150 1150 1200
6 4 1150 1200 1200 1250
6 s 1200 1250 1250 1300
6 6 1250 1300 1300 1350
6 -7 1300 1350 1350 1400
6 8 1350 1400 1400 1450
6 o 1400 1450 1450 1500
6 10 1450 1500 1500 1550
6 11 1500 1550 1550 1600
7 o 1550 1600 1600 1650
7 I 1600 1650 1650 1700
7 2 1650 1700 1700 1750
7 3 1700 1750 1750 1800
7 4 1750 1800 1800 1850
7 5 1800 1850 1850 1900
7 3 1850 1900 1900 1950
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DETERMINATION OF THE AGE OF FARM
ANIMALS BY THEIR TEETH.

(U. S. DEPARTMENT OF AGRICULTURE.)

Horse.—The horse has 24 temporary teeth. The male
has 40 permanent teeth, the female 36 or 40. The smaller
number is more usual in females, due to the lack of the tusks.
The temporary teeth consist of 12 intisors and 12 molirs;
the 4 center front teeth, 2 above and 2 below, are called
pinchers ; the.next 4 are called intermediate or lateral, and
the next 4 corner teeth. The permanent teeth consist of 12

-incisors, 4 tusks, and 24 molars. The dental star is a

yellowish ring appearing next the enamel on the table or
crown of the tooth. The following table shows approxi-
mately the changes of the teeth with age:

3 to 10 days: Temporary pinchers and 3 molars cut.

40 to 60 days: Temporary intermediates or laterals cut.

6 to 9 months : Temporary corner teeth cut.

19 to 25 months : Leveling of temporary corner teeth.

2} to 3 years: Pinchers replaced by permanent teeth.

3} to 4 years: Intermediates or laterals replaced.

4 to 4§ years : Tusks cut. ’

4} to 5 years: Corner teeth replaced.

5to 6 years : Leveling of lower pinchers.

7 years: Leveling of permanent intermediates.

8 years: Dental star and notches in pinchers.

g years: Dental star in intermediates.

10 years: Dental star in corner teeth.

Cattle.—Cattle have 20 temporary and 32 permanent teeth.
The temporary are 8 incisors in the lower jaw and 12
molars. The permanent teeth are 8 incisors and 24 molars.
Cattle have no incisors in the upper jaw. The table for
cattle is as follows:

At birth: Temporary incisors appear.

5 to 6 months : Teeth decayed on border.

6 to 7 months : Leveling of pinchers.

12 months : Leveling of first intermediates.

15 months : Leveling of the second intermediates.

18 months : Intermediate incisors become stumps,
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2 years: Permanent pinchers cut.

2} to 3 years: Permanent first intermediates cut.

3} years : Second intermediates or laterals cut.

4 years : Corner teeth replaced.

§ to 6 years: Leveling of permanent pinchers.

7 years : Leveling of first intermediates.

8 years: Leveling of second intermediates.

g years : Leveling of corner teeth.

10to 12 years: Dental star in pinchers and intermediates.

13 years : Dental star in corner teeth.

Sheep. — Sheep have 20 temporary and 32 permanent
teeth. The table for changes is as follows:

1 month : Milk incisors appear.

3 months : Milk incisors decayed on border.

15 months : Permanent incisors cut.

2 years: First permanent intermediates cut.

33 months : Second permanent intermediates cut.

40 months : Corner teeth cut,

Kogs.—Hogs have 28 temporary and 44 permanent teeth.
The table for changes is as follows :

At birth : Temporary corner incisors cut. .

1 to 2 months : Temporary central incisors cut.

3 months : Temporary lateral incisors cut.

9 to 12 months : Permanent corner incisors cut,.

12 to 15 months : Permanent central incisors cut.

18 to 20 months : Permanent lateral incisors cut,
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BODY TEMPERATURE OF FARM ANIMALS,

(DAMMANN,)

Deg. F. Deg. F.
Horse.......... 99.5-101.3 | Swine.......... 101.3-104.0
Cattle.......... 100.4-103.1 B oeogoponnnne 99.5-103.1
Sheep.......... IOI.3-105.8 8)0 /105106

The temperature is greater after exercise than after rest,
and in the evening, as a rule, 0.2-1.1° F. higher than in the
morning.

DURATION AND FREQUENCY OF HEAT IN
FARM ANIMALS. (WoLFr.)

If not in preg- After Commﬁ In,
In Heat for nated, Heat will Heat wi
Recur afier Recur after
. |
Mares .... ...... 5-7 days 3-4 weeks 59 days
COwSs ... .e0ee... 2-3 ¢ -4 2128
Ewes .....000aene 2-3 17-28 days 7 months
Sheep seeeeorseesee 2-4 ** g=12 4-5 weeks®*
* 39 weeks at the latest.
PERIOD OF INCUBATION OF POULTRY.

Name of Fowl. Days. Name of Fowl. Days.
Common hen......... P} Goose. . ....iiinnn. 30
Pheasant....... e 25 Partridge. . ......... 24
Duck, common. ...... 28 Duck, Barbary...... 30
Pea fowl. ... ........ 28 Turkey. ....oovvnenn. 28

LY T 2§
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GESTATION CALENDAR.,
Average Gestation Period.
Mares, 4844 wecks (340 days, extremes 3o7 and 412 days).

39

Cows, 40% " (283 “ “ 240 . 311 . ).

Ewes, 22 “ (150 * “ 146 * 157 * ).

Sows, 16 “ (113 ¢ “ 109 “ 143 % )
Time of Mares, Cows, Ewes, Sows,
Service. 340 Days. 283 Days. 150 Days. 112 Days.
Jan. 1 Dec. 6 Oct. 10 May 30 April 22

o ¢ N 1 June 4 E 27
R 3 ] “ 16 “ 20 “ 9 May 2
" 16 “ 21 “ ’s “ !‘ "
“" 21 " 26 (13 " ,9 “" 12
“ a6 “ o3 Nov. 4 “ a4 ]
* 31 Jan, s “ 9 a9 23
Feb. s “ 10 Ml 7} July 4 “ a9
“ 10 . 15 “ 19 [ 9 ]une M
.“ ls “ 20 “ ’4 “" 14 " 6
.“ 20 " 25 “ ’9 “ x9 ““ 11
13 ’5 " p Dec. 4 " 24 " '6
Mar. 2 Feb. 4 ) “ 29 “  ar
wog “ o9 “ e Aug. « 26
“ g2 o g “ 19 “ g july X
" 1 7 " 19 " 2‘ “" ‘3 “ 6
‘¢ a2 24 29 4 18 R
oy Mar. 1 Jan. 3 “ a3 “ 16
APril 1 o6 “ 8 28 “
¢ 6 “oag Ml | SePt. 2 26
“" 11 " 16 “" 1 o 7 " 31
“ 16 “ o ar “oz ¢ 13 Aug. s
. 21 " ’6 “" 21 " 17 “ 10
“ 26 “ o3 Feb., 2 “ 22 “ 15
May 1= April s N ] Y ] “ 20
“ 6 * 10 “ 13 Oct. 2 “ 25
. I “" 15 “" !7 [0 7 “ 30
“ 16 ¢ 20 ¢ 22 “ 12 Sept. 4
“ 21 " zs “" 27 " '7 3 9
“ 26 3 30 Mar. 4 “ a2 [ "
. 3, May s " 9 “ 37 “ 19
“ “ “"
Jupe s “ o Bl N “
“ g “ 20 “ 24 “ gy Oct. 4
" 20 " 25 “" 29 “ x6 " 9
" 25 " w APril 3 “ 21 " x4
“ 30 ]une 4 0 8 w26 .“ 19
“ “ “
July s . w1 Dge 1 “ o
¢oas ) “oa3 “ Nov. 3
. 20 " 24 .“ 28 " ‘6 “"
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GESTATION CALENDAR.—(Continued.)

Time of |  Mares, Cows, Ewes, Sows,
Service. 340 Days. 283 Days. 150 Days. 112 Days.
July 25 June 29 May 3 Dec. 21 Nov. 13
* 30 July 4 “ 8 ¢ 26 “ 18
Aug. 4 “ 9 L ) “ a3 “ a3
U T R S R B S B IR
14 19 23 10 Dec. 3
“. 19 Py o .8 “gg [ 8
o2 ¢ 29 June 2 ‘20 13
“ 29 Aug. 3 . 7 “ 25 “ 48
Sept. 3 “ 8 “ 13 . “ 30 ¢ 23
P 8 13 ¢y Feb. 4 28
:‘ 13 ‘: 18 :: 22 :‘ 9 ]8‘.n. 2
¢ 18 ¢ 23 27 t 14 . 7
¢ 23 28 July 2 19 ¢ g2
" 28 &pt’ 2 " 7 . 2‘ “ 17
Oct. “o g “ g2 Mar, 1 4 g
. g “ g2 “ooqq “ 6 S ¢
13 bl “ 22 A2 Feb. 1
48 “ o “ 2y “ 16 o 6
« B ow T | A “n “ U

28 t. 2 ¢ 2 1
Nov. 2 “ 7 [ .“ L3t “ oy
“ 7 ¢ gz 16 April s “ 26
R ] R {2 | 10 Mar. 3
“ 17 [T ¢ 26 LT “ 8
“ a2 “ g “ o3 P “ g
28 Nov. 1 Sept. s “ 25 18
Dec. 2 “ 6 * 10 “ 30 “ 23
:u 7 :& 11 L T May s “ 28
¢ 12 ¢ 16 “ 20 “ 10 Apnl 2
“ . o w25 “oogg 7
“o g, “ 26 ¢ 30 “ 20 “ g
s 2p Dec. 1 Oct. s “ 23 *o1p
[ 31 “ 5 . 9 “ 29 “ a2

Directions.—Find the date of breeding in the first column, and fol-
low the horizontal line in whlch it appears until the date in the proper
column (Mares, Cows, etc.) is reached. If bred, e.g., July 26, add one
day to the required date; if July 27 or 28, add 2 or 3 days, as the case
may be.
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FEEDING AND GENERAL CARE OF POULTRY.
By Prof. WM. P. WHEELER, of N. Y. (Geneva) Experiment Station.

Of the kinds of land birds and of water fowls under do-
mestication the common ‘‘barnyard'’ fowls, of one generai
type, but of countless individual variations, and their
pure-bred varieties, are those usually thought of when the
subject of poultry is mentioned, and these are the fowls of
most general practical interest. It is remarkable that the
common fowl, although so widely bred, and for so long, in
Europe and America has no distinctive English name.

Ducks, turkeys, and geese constitute greater or smaller
portions of the market poultry according to the particular
locality and season, but the common fowl, besides produc-
ing most of the table poultry, is almost alone called upon
for the egg supply.

The relative prices of eggs and market poultry, the
proximity of markets, as well as the prices of foods, deter-
mine the relative profit in keeping larger or smaller breeds,
even with eggs as the special object. The meat value of
every fowl is of consideration sooner or later, and while
the smaller hens will produce eggs cheaper, the greater
net profit from hatching to market per hen may be with
the larger breed.

Most of the pure-bred varieties have their character-
istics fairly established, so that it is better business policy
to employ them rather than the uncertain mongrels, which,
besides their unknown capabilities, are not less likely to
suffer from long and careless inbreeding. The fancier who
is fitted by judgment and experience to inbreed his stock
closely will know how far he can go with safety; but one
who finds it necessary to inquire about the advisability of
inbreeding had better not attempt any.

Among the breeds that lay white-shelled eggs, Ham-
burgs, when of vigorous ancestry, probably are the most
prolific. They certainly are exceptional layers, although
the size of the egg is small. The Hamburg varieties pos-
sess in unusual degree pure-bred characteristics. Occa-
sional complaints have been made in recent years concern-
ing their stamina,

-
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For egg production the Leghorns are typical fowls, and where
white-shelled eggs are wanted, the Leghorn varieties are more
widely kept than any others. '

The Minorcas, other members of the Mediterranean class,
excel the Leghorns in size of eggs, but do not equal them in
number.

Some strains of several newer breeds are not far from the
Leghorn in prolificacy.

Of the French breeds the Houdan is most widely bred in this
country, and, for such an excellent table fowl, is an exceptional
layer of large white eggs.

The Polish, often good layers, have sometimes suffered in
vigor because of their beauty, which admirers hesitate to risk
marring by introduction of distant blood.

Of the Asiatics, which lay brown-shelled eggs, the Langshan
is high in favor with practical poultrymen. The Brahma, the
largest of the pure breeds, also ranks high and lays large eggs.
Those strains, however, bred for early laying are usually much
inferior in size to the standard birds. The Cochin varieties
are more particularly the pride of the fancier than of the farmer.

Of the American breeds the Plymouth Rock is undoubtedly
the most popular. Itstype of plumage possessses an unusual
strength, even in blood much diluted, and faint reflections of
the blue barring are seen in very distant relatives of the pure
breed. The perfect markings of the showroom bird are, how-
ever, quickly lost. The American breeds lay brown-shelled
eggs. Different flocks vary as much as the breeds or varietie
in productiveness.

Many other breeds and varieties recognized by the American
Poultry Association are of considerable economic value, but
are less commonly kept.

In feeding most farm animals the usual purpose is only to
secure meat, wool, milk, or work, and not always is consideration
necessarily given to the breeding condition and the breeding
season. When poultry is kept for other than fancy purposes,
the life of the individual fowl is so short that there is not only
an annual necessity of growing young birds with several more
or less complete sets of plumage, but egg production virtvally
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implies continual reproduction, for the ultimate constituents of
the egg are, with the exception of the amount obtained from the
air, all that are combined in the living chick.

The body of a Leghorn pullet, about nine months old, in
active laying, contains about 56 per cent of water, 21 per cent
of different nitrogenous constituents, 18 per cent of fat, 3 per
cent of ash or mineral matter, and 2 per cent of other substances.
Leghorn hens almost two years old and laying showed an average
composition of 55.7 per cent water, 21.6 per cent nitrogenous
matter, 17.0 per cent fat, 3.8 per cent ash constituents, and 1.7
per cent other substances. There was found in the body of
a mature capon about 41.6 per cent of water, 19.4 per cent
nitrogenous matter, 33.9 per cent fat, 3.7 per cent ash, and 1.4
per cent other substances.

Notwithstanding the fact that the problem of poultry feeding
is much more complex than that of feeding most other farm stock,
fewer carefully collected data are available in formulating feed-
ing standards for poultry than for cattle. The following rations
for laying hens are, however, near the average of those that have
given best results. They are stated at the rate per 1000 lbs.
live weight, to compare with the standards which have been
used in feeding other animals.

One thousand pounds live weight of laying hens, of about
three pounds average weight, require from 65 to 100 pounds of
total food, less bulky than that for the cow, or 55 pounds or
more of water-free food per day, containing about 10 pounds
digestible protein, 35 pounds digestible nitrogen-free extract
and fiber, and 4 pounds of fat. From this ration the hens would
produce generally from 15 to 30 pounds of eggs containing from
5 to 10 lbs. dry matter, one pound of eggs being produced from
about 3 lbs. water-free food, one pound of dry matter of eggs
for each g Ibs. water-free food.

For one thousand pounds live weight of hens of about six
pounds average weight, there should be fed from so to 8o Ibs.
of food per day, containing about 40 pounds of water-free food.
There should be in this about 6 pounds of digestible protein, 23
pounds of digestible nitrogen-free extract and fiber, and 2 pounds
of digestible fat.
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The amount of food required per day per hen varies according
to the size and somewhat with the season. A smaller hen will
eat more in proportion to live weight than a larger one. The
difference in amount of food consumed by larger and smaller
hens is less when laying than at other times when enough for
maintenance only need be eaten. )

A Coc in or Brahma hen when laying requires from 43} to
8 ounces of food per day, of which 3% ounces or more is dry
matter. A hen of Leghorn size when laying requires from 3%
to 6 ounces of total food, or 3 ounces of water-free food per day. -
_ A much larger amount of food in proportion to the live weight
is required by the chicks than by the older fowls. The amount
of water-free food required for every one hundred pounds live
weight fed is 10.6 lbs. at about one pound average weight; at
two pounds 7.5 lbs.; at three pounds 6.4 Ibs.; at four pounds
5.5 Ibs.; at five pounds 5.3 Ibs.; at six pounds 4.9 lbs.; at seven
pounds 4.7 Ibs.; at eight pounds 4 Ibs.; at nine pounds 3.3 Ibs.;
at ten pounds average live weight 3.2 Ibs. The amounts of
fresh food equivalent to these weights would be correspondingly
greater. These are the amounts taken by growing fowls which
normally attain to the higher weights given, and which are still
immature and growing rapidly when at five and six pounds
average weight. )

For young chicks the nutritive ratio of the ration fed can be
somewhat narrower than those given for laying hens, and for
fattening the ration can have a very much wider ratio, although
only for short periods.

For one hundred hens about 16 quarts of clean water per day
is required, especially in dry hot weather. In each dozen eggs
there is about a pint of water.

A variety of food is essential.

Young hens, especially of the better laying breeds, when in full
laying, can be freely fed all they will readily eat, but older hens
and the young ones when not laying should be fed only enough to
" keep them eager for food. Salt should be fed mixed with the
food, but not large coarse crystals. One ounce of salt per day
for one hundred hens is a good proportion.

Animal food and green or succulent vegetable food, as well




FARM ANIMALS. 45

as grain, should always be fed to hens that are confined. It
is very important that ducks should have these foods, especially
growing ducklings.

Some form of grit should be liberally supplied.

A largely grain ration will not contain the lime required by
laying hens, and oyster-shells or some other form of carbonate
of lime will supply this deficiency.

A grass run is better than any substitute in summer, but no
run should contain hens in such a number as to kill the grass.

Common fowls, especially laying hens, must be kept in moder-
ately small flocks. Where large numbers are kept, they should
be divided in small lots in separate pens and yards. Ten to
twenty in a pen give better results than larger numbers, although
flocks twice as large can be profitably macaged by experienced
poultrymen. The laying hens should be kept separated from
those not laying.

Hens will not always moult early enough to resume laying
before midwinter. Chicks should be hatched in March and
April if eggs are to be obtained from the pullets in November.
Asiatics, to begin laying in the fall, should be hatched in February
and March.

The best results in every respect cannot be secured where the
average space of open run available per hen is much less than
100 square feet. The average floor-space per hen indoors should
be about 10 square feet.

Exercise is of the utmost importance, especially for laying and
breeding stock, and a good way to assure this in winter-time
is to scatter the grain in straw or any clean and dry substitute.

Dampness is fatal, and dry warm houses free from draughts
are essential in winter. The floors should be of dry earth or
fine gravel, or wooden floors covered with straw or dry sand.
Tke houses should be warm exough to prevent freezing of water,
but should not be warmed by heating apparatus more than will
msure against freezing.
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LOSS IN Wl?IGHT OF EGGS DURING INCUBATION.

(STEWART AND ATWOOD,)

Directions for ascertaining the loss in weight of eggs during
incubation. ’

After placing the eggs upon the trays ready for the incubator,
set the trays upon a pair of scales reading to ounces and note
the total weight of the eggs and trays. (The trays should be
thoroughly dry.) After a few days weigh again. Subtract
this from the first weight. This will give the actual loss in the
weight of the eggs.

Example.—Suppose that you have 208 eggs on the trays;
that the first weight with trays is 24 lb. 2 oz., and that on the
sixth day the weight is 23 lb. 6 0z. Then the loss-in weight is
12 ounces. Now look in the table for the loss in weight of 100
eggs for six days. This is 10 ounces. Ten ounces multiplied
by 208 gives 20.8 ounces, which is the calculated loss for 208
eggs for six days. Therefore the eggs have not been losing
weight as rapidly as they should, and the eggs should be given
more ventilation or the incubator should be removed to a drier
location. (It is assumed that the eggs are kept uniformly at
the proper temperature.) After the eggs have been tested for
the infertile ones, weigh again and proceed as before. '

Rules.—If the eggs have lost too much weight, give more
moisture, or less ventilation, but in reducing ventilation great
care should be used, as pure air in the egg chamber is abso-
lutely necessary. If the eggs have not lost enough weight,
open the ventilators, or place the incubator in a drier place.
The table shows normal loss in weight of 100 eggs in ounces
for the first nineteen days of incubation.

g

Loss in Oz. Days. Loss in Os.
.. .6 18.60

00 O O\nh s O M
T e e s e e e

-
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STANDARD WEIGHTS OF POULTRY.
(Am. Poultry Asso.)
Cock. [Cockerel.| Hen. | Pullet.
A. American Breeds.
Plymouth Rocks, Barred—and .
m-eambed Barred. . .... lbe. 9.5 8 7.8 6.6
Plymouth Rocks, White. . 9.5 8 7.5 6
WWdottes. Silver, Golden, and
................. 1bs. 8.5 7.5 6.5 5.5
Javas, Black. .. ........... ‘o 10 8.5 8.5 6.5
Javas, Mottled and White. .. ** 10 8.5 8 6.5
American Dominiques. .. ... “l- 85 |(7.5 6.5 5.5
Jersey Blues............... “ 10 7 8 5
12 10 9.5 8
11 9 8.5 7
11 9 8.5 7
. 9.5 8 7 6
C. OthchrcaholP ultry.
Minorcas, Black and White. . lbs. 8 6.5 6.5 5.5
CAPS. .. heiiieie e ‘. 7.5 6 ~6.5 5
Houdans. ................. ‘e 7 6 6 5
Crevecoeurs. .............. ¢ 8 7 7 6-
La Fleche. ................ . 8.5 7.5 7. 6.5
Dorkings, White. . ......... ‘ 7.5 6.5 6 5
Dorkings Silver Gray. .. ... . 8 7 6.5 5.5
Dorkings, Colored. . ........ o 9.5 8 7.5 6
Bantams, Game ........... 22 20 20 18
Bantams, Golden Sebright, Snl-
ver Sebright, Rose-combed
White, Rose-combed Black,
and Booted White........ os.[ 26 22 22 20
Bantams, Pekin or Cochin .. ‘* 28 24 24 22
Bantams, Japanese and White-
crested White. .. ........ on.| 26 22 22 20
Russians. ................. 1bs 8.5 7.5 6.5 5.5
D. Turkeys.
Bronle ................... Ibs.] 35 24 20 15
.............. o 32 22 22 14
Buﬁ Slate and Black. ...... “loe7 18 18 12
................ el 26 16 16 10
E. Ducks. Adult | Young Adult | Young
Drake. | Drake Duck Duck
Pekm and Cayuga ...... ...lbs. 8 7 7
Avylesbury a.nd Rouen. .. ... ‘t 9 8 8 7
uscovy. Colored and White.. 10 8 8 7
Crested White............. 7 6 6 5
F. Gmc. Adult | Young | Adult | Young
Gander. | Gander. | Goose oose.
Toulouse and Embden......lbs.| 25 20 23 18
African. . ................. ¢ 20 16 18 14
Chinese, Brown and White.. ** 16 12 14 10
16 12 14 10
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SYNbPSIS OF BREEDS OF POULTRY,
(M. LEMOINE.)

) g g ‘E - & w-.g S,
: K 8| 98 88| %3 g-g .
Breeds. <E°& BE |255| 883 QEE
By ¥ad of | 327 | U5 324
'3 2 o @
@eESE 53 |27 B 2
oz. bs. |1b. oz.|1b. oz.| oz.
Andalusian .. 150| 29 - 6 3 1 |2 18 634
Brahma (light 120| 28! 10 4 1 |5 o 9
Cochin (buff). 115| 24 8-10 4 9 |s 4% 17
Creve Ceeur . 122| 33 8-9 4 4 44| 7
Dotlung (silver g'fay). 130| 27 7-10 5 46l 4 14
(dark).. a73g(6-9 |5 4 |3 12 | 6
Game .24 |5-6 |3 ts{ﬁ 2 7% 4
Hamburgs (silver spangled)...| 239 ao& -5 2 3%l2 7% 4
(golden pencllled) 225| 19Y8 |334-4 T 1534 2 M| 4
Houdan..........ovevvnnennnenn 125| 26 7 3 7 |2 10Y4
La Fléche . 140| 293§ | 6~ 7 3 54 2 9{4 6§,
Langshan ... wes 115 27 7-10 4 ¥l s 14 75
Leghorn (brown) 190{ 22 - 6 3 15M§| 2 1cl4| 4%
Minorca (black).. 180| 28 5if—7
Plymouth Rock.... .. 120| 27 6- 7%
Scotch Gray.......... “ee 140| 29 6 3 44 2 12 6%
Wyandottes.....ecoe0neen. l 140| 25  |s¥6-7

HEREDITY.
By Prof. Tuos. SHAw, formerly of Minnesota Experiment Station.

Heredity in breeding relates to transmission. It is
doubtless governed by fixed laws, but many of these are
as yet imperfectly understood. It may be defined as the
outcome of the operation of that law whereby properties
and qualities of like kind with those of the parents are
transmitted to the offspring. This transmission is cer-
tainly comprehensive in its character, since it relates to
structure, function and qualities, and indeed to every
feature of the organization. But in instances not a few
there are apparent exceptions to this law of transmission.
These, however, are apparent rather than real. They
appear to us as exceptions because of the limitations of
our knowledge of this great question. These supposed
exceptions are doubtless the result of the predominant in-
fluence of other laws acting in opposition to the hereditary
tendency, and it is characterized as normal, abnormal,
and acquired, according to its nature.
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The heredity of normal characters means the transmis-
sion of those characters which are natural to the type.
These may be original traits bestowed upon the species,
as for instance, timidity in sheep; or they may have been
acquired and rendered permanent by long-continued trans-
mission, as in the changed form of all the improved breeds
of domestic animals. The heredity of abnormal characters
means the transmission of irregular characters, or those
which have deviated from the natural and acquired char-
acteristics of the type. These abnormal characters may
appear as malformations of structure, derangement of
function, or they may assume one or the other of various
forms of disease. Illustrations of the first are found in
certain families with an irregular number of fingers and
toes; of the second’'in the inheritance of deafness, dumb-
ness and impaired vision; and of the third, in the reap-
pearance in the offspring of certain diseases possessed by
the parents, as, for instance, any of the forms of scrofula
The laws which govern heredity are those also which
determine the results in practical breeding. In pract.ce
the rules which govern it are almost entirely empirical in
their origin, since they have been almost exclusively de-
rived from the accepted methods of the most successful
breeders. Those who have given thought to the question
will concede that breeding live-stock is at once a science
and an’art. They will see in it a science in so far as it
discovers and systematically arranges those truths and
principles which relate to the improvement of live-stock,
and it will appear to them an a7¢ in so far as they perceive
that those principles can be successfully utilized in prac-
tice. Itisapparent therefore that the relation between the
science and the art of breeding is both close and intimate.
Without some knowlege of the former the latter is not
likely to be successfully practised, and the measure of
success which attends the efforts of the breeder will be
largely proportionate to the measure of the knowledge

which he may possess of the principles of heredity.
Reference has been made to certain laws which govern
transmission. Of these three may be considered as funda-
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mental, viz.: firs¢, the law that “‘like begets like'’; sec-
ond, the law or principle of variation; and #4i»d, the law
or principle known as atavism. Since these Jaws or prin-
ciples appear to us to lack uniformity and regularity of
action, the art of breeding is in consequence much more
complicated and uncertain than it would otherwise be.
This want of uniformity and of regularity of action, how-
ever, is apparent rather than real. But so long as we are
ignorant of the cause or causes of these apparent irregu-
larities in transmission, we are unable to prevént them.
And yet there is so much of uniformity in the action of
these laws that the intelligent breeder cannot be said to
play at a game of chance. If well posted in the art, his
efforts will in the main be entirely successful.

The law that ‘‘ Zike begets like’ implies that the char-
acteristics of the parents will appear in their offspring.
This law would seem to pervade all animated nature ;
generally speaking it is uniform in its action, but there
are some exceptions. Were it not so, examples to illus.
trate such a law of heredity and proofs to support it would
not have been needed. That the existence of this law was
recognized, and that many of its principles were well un-
derstood from an early period, finds ample illustration in
the breeding operations conducted by the patriarch Jazob,
in the monstrous forms that were bred for the amusement
of the Romans when the decline of the empire was pend-
ing, and in the care with which the Arabs kept their pedi-
Jrees from a remote antiquity.

So uniform is this principle of heredity in its action that
it may be designated the compass which guides the breeder
into the harbor of success. But before he cananchor there
he must give attention to certain principles, a close adher-
ence to which is absolutely essential to higher attainment
in results. He must, for instance, breed to a standard of
excellence; he must set a proper value on improved blood;
and he must understand the art of selection and the princi-
ples of good management generally. Without a standard
of excellence in his mind, that is, without an ideal type,
the breeder does not himself know what he is seeking.
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Without dominant or stable characters, in at least one par-
ent, no stability in transmission can be looked for, and
without purity of breeding for generations dominant char-
acters cannot be secured. Hence the great importance of
purity of blood in effecting improvement in domestic ani-
mals., Since some inferior animals will occasionally ap-
pear, even where the breeding is the most skilful, the
necessity will always exist for the exercise of a most rigor-
ous selection on the part of every breeder who is to stand
on the upland of success. ‘When aided by judicious selec-
tion, the law that like produces like enables us to effect
improvement until a certain standard of excellence is
reached, to maintain improvement when it has been
secured, and to mould new types and form new breeds.

By the law or principle of variation is meant the ten-
dency sometimes found in animals to produce characters
in the progeny which differ from those of the parental
type. - These changes relate to both form and function;
in time they may become modificaiions of the systems of
animals. They may be classed as gradual, or general and
ordinary; and as sudden, or spontanecous and extraordinary.
General variation is that tendency to change from the
original type which characterizes in a greater or a less de-
gree all the individuals of a breed. Illustrations of the
principle of general variation may be found, jfirs¢, in the
tendency of grain to deteriorate which has fallen upon an
unkindly soil ; and second, in the quick deterioration of
the heavy breeds of sheep when confined to unproductive
and rugged pastures. Chief among the numerous causes
leading to general variation are changed conditions of life
in animals, as climate, food, habit, and environment. Some-
times these influences act independently and sometimes in
conjunction. The principle of spontancous wvariation may
be defined as that tendency sometimes found in animals to
produce progeny more or less unlike either of the parents
or the ancestry of these. Illustrations of the operation of
this principle may be found in the occasional production of
progeny very unlike the parents or the ancestry in color,
form, and other characteristics, and in the existence of horn-
less breeds of cattle.
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By atavism is meant that innate tendency in animals to
revert to the original type. It differs from the principle
that like produces like in the reproduction of resemblances
to an ancestry more or less remote rather than to the par-
ents, and differs from spontaneous variation in produc-
ing resemblances to an ancestry more remote than the im-
mediate parents, whereas the latter produces characters
unlike those of the ancestry, whether near or remote. Il-
lustrations of atavic transmission are found in the occa-
sional apearance of scars or horns in the polled breeds of
cattle bred pure for many successive generations, and in
the occasional appearance of tan-colored spots on the ears
and face of the American merino. .

It is evident, therefore, that an intimate knowledge of
the principles which govern breeding is highly important
to those engaged in the production of live-stock. Hence
they should study these with the utmost care and should em-
body them in their practice to the greatest possible extent.
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III. VETERINARY SCIENCE.

COMMON DISEASES OF FARM ANIMALS.
By W. G. CLark, M.D.C., Marinette, Wis,
I. HORSES.

The common method of administering medicine to the horse
is in the form of a drench. In drenching a horse the bottlc
should be clean, strong, and smooth. The head should be
elevated just enough to prevent the horse from throwing the
liquid from the mouth. If the animal refuses to swallow, tickle
the roof of the mouth with the finger or the neck of the bottle.
Do fiot rub, pinch, or pound the throat, nor draw the tongue
out. These in no way aid the horse to swallow and often do
harm. If coughing occurs or by any mishap the bottle is
crushed in the mouth, lower the head at once. Do not attempt
to pour medicine through the nose; it is liable to strangle the
animal. ’

Irritating substances, as turpentine, should be given in bland
fluids such as oil or milk.

Warm-water injections are of great value in treating many
bowel troubles. A very good injection pipe may be made with
about 30 inches of inch rubber hose and an ordinary tin funnel.
Oil the hose and insert it in the rectum from 12 to 18 inches, and
elevate the funnel above the back and pour in the water. The
force of gravitation will carry it into the bowels,

Soap and water, or salt and water, may be injected in this
manner in quantitities of a gallon or more every hour.

Spasmodic Colic.

Cavuses.—Error in diet is the most prolific cause, as improper
food in improper quantities at irregular intervals; large
draughts of cold water when warm ; eating when exhausted ;
intestinal parasites; or foreign bodies in the bowels.

SympToMs.—The horse manifests uneasiness, moves forward
and back in the stall, looks toward the flank, switches the tail,
paws, lies down and rolls; after a little the spasm will subside
and the animal become quiet. Soon the spasm returns with
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increased severity. As the disease progresses, the animait
will become more violent and the intervals between the
spasms shorter.

TREATMENT.—Always urgent, as it often runs a rapid
course, terminating fatally in a few hours.

Give as a drench laudanum 1 oz., baking-soda one table-
spoonful, sweet spts. nitre I oz., water one half-pint. This
may be repeated in half an hour if not relieved. Always
give injections of soap and warm water. Blanket the ani-
mal and rub the abdomen briskly. If inclined to hang on,
apply a paste of mustard to the abdomen and give raw lin-
seed oil 1 pt., chloral hydrate 4 dr., dissolved in warm
water.

Flatulent Colic.

The causes and symptoms are similar to those of spas-
modic colic.

The pain is not so severe at the outset and gradually in-
creases in severity as the bowels become distended by gas.
No intervals of ease as in spasmodic colic. The abdomen
becomes rapidly distended and the animal dies from suffo-
tation or rupture of the bowels unless soon relieved.

TREATMENT.—Usually necessary to puncture with a tro-
car and canula, which requires a knowledge of the anat-
omy of the parts. Internally give hyposulfite of soda 2 oz.,
fl. ex. ginger 4 dr., spts. turpentine 4 dr., water I pint.
Repeat in half an hour if necessary. Give injection of soap
and warm water at short intervals.

Pneumonia—Lung Fever.

The most common cause is exposure to a cold draught
when tired and sweaty.

Symproms.—It is usually ushered in with a chill, fol-
lowed by fever. The ears and legs are cold, pulse-rate in-
creased, labored breathing, elbows turned out, increased
working of the ribs, the animal persistently stands, appe-
tite usually lost.

TREATMENT.—Place in a comfortable well-ventilated box-
stall. Blanket warmly, rub the legs and apply bandages.

——




VETERINARY SCIENCE. 55

During the chill give large doses of stimulants, as whisky,
alcohol, ginger, etc., at short intervals.

If the breathing is notrelieved in a few hours, apply mus-
tard over the ribs, just back of the shoulder-blades.

Give nourishing, easily digested food. Keep the animal
perfectly quiet. Give }-oz. doses of nitrate of potash in the

- drinking-water three times daily. After the chill is relieved

keep a pail of fresh water before the animal at all times.

Azoturia—Black<water,

This disease is quite common among farm horses
and is due solely to overfeeding on nitrogenous foods and
lack of exercise, followed by the accumulation in the sys.
tem of waste matters. .

SymproMs.—The animal is taken from the barn after a
few days’ rest on full rations, apparently as well as usual.
After driving from half a mile to six or eight miles the
horse will begin to lag and sweat profusely. Shortly will
begin to golame, usually in one hind limb. If urged on,
will soon lose the use of the limbs and fall to the
ground, unable to rise. The wurine if passed will
be dark and coffee-colored. This is a diagnos-
tic symptom. The muscles over the hips become hard
and swollen, and the animal will struggle convulsively and
attempt to rise,

TREATMENT.—Unbhitch the animal as soon as the first symp-
toms are noticed and take the horse to the nearest barn. Fold
a woolen blanket and wring out of hot water and place over the
hips, covering with a dry blanket. Repeat as soon as it becomes
cool, and continue this until the more acute symptoms are re-
lieved. Internally give laudanum 1 oz., raw linseed oil one pint,
and repeat the laudanum in an hour if the pain is not relieved.
If possible, the urine should be drawn with a catheter, as it is
rarely passed when the animal is down. Give injections of soapy
warm water at frequent intervals,

Distemper—Strangles,

This is a contagious disease due to a specific virus that very
few horses escape. It usually runs a benign course and termi-
pates favorably,
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TREATMENT.—It is not of much use to attempt to check the
course of the disease; in all cases proper shelter and nursing are
most important.

Give laxative sloppy food and apply warm poultices to the
throat, to hasten suppuration. In no case give purging or de-
pressing medicines. In fact, the whole treatment consists in
producing and favoring the discharge of the abscess. As soon
as fluctuation can be detected the abscess should be opened.
When the disease assumes the malignant form or is complicated,
apply to a competent veterinarian.

Sprains,

TREATMENT.—Rest in a quiet well-bedded stall. If the injury
is below the knee or hock and the weather is warm, bathe the
part three times daily for an hour at a time with cold water and
rub dry.

If above the knee or hock, or the weather is cold, use hot water,

After bathing apply a mild stimulant, as spirits of camphor,
arnica, etc.

If the lameness persists after the active inflammation is re-
duced use the following liniment: aqua ammonia and spirits
turpentine, 4 oz.; of each linseed oil 8 oz.; mix and apply twice
daily with friction.

Punctured Wounds of the Foot.

In all cases the horn around the seat of the injury should
be thinned down and a free opening made for the escape of
the products of suppuration. Cauterize the wound with g5
per cent carbolic acid and apply a poultice. Change twice
daily and dress the wound with the following lotion: Zinc
sulph. 1 oz., sugar lead 1 oz., carbolic acid 4 dr., water 1 pint.

Thrush,

The most common cause of thrush is the filthy condition of
the stable in*which the horse is kept. Muddy yards and roads,
also hard work on rough, stony roads may excite this disease.

SvyMmpTOMS.—Increased secretion in the cleft of the frog and
an offensive odor. After a time considerable discharge takes
place and there is rapid destruction of the tissue of the frog.

TREATMENT.—Remove the cause. Cutaway all diseased tissue
and cleanse the foot thoroughly. Take white vitriol 1 oz., and
water 6 ozs. Saturate pledgets of tow or cotton with the solu-
tion and crowd into the cleft and each side of the frog. Dress
once daily until the discharge ceases.
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Cuts from Barb-wire, etc.

When bleeding to any extent follows a wound, this must first ‘
be checked. ‘
A moderately tight bandage with oakum, tow, or cobwebs will |
usually stop the bleeding in a short time, If the blood is bright ‘
red and flows in jets,apply a compress between the wound and ‘
the heart. i
If it is dark and the flow regular, apply pressure between the
wound and the extremity. Cleanse the wound thoroughly with
warm water and a soft sponge. Then dress with a 3 per cent
' solution of carbolic acid and apply a bandage so as to bring the
edges together. If proud flesh appears, treat it with burnt alum,

II. COWS.

Milk Fever.

SyMpTOMS. — Dulness, uneasy movements of the hind
limbs, head and horns hot; the animal soon becomes weak
and unable to rise, head laid back on the flank or dashed to
the ground, bowels constipated, sensation usually lost.

TREATMENT.—Air treatment properly administered under
antiseptic conditions has practically removed the danger of this
disease. The necessary apparatus, which costs $2 to $3, can be
purchased of veterinary instrument dealers or dairy-supply
houses. Directions for use accompany the apparatus.

PREVENTION.—Do not milk the udder dry at any time for the
first few days after calving, withdrawing a portion of the milk
at intervals of 4 to 5 hours to relieve distention of the udder.
Give a spare diet for a week before and after calving. If con-
stipated after delivery, give a purgative dose of salts.

Garget,

Causes.—Irregularities of diet, overfeeding on stimulat-
ing food, exposure to cold, external injuries, as blows, etc.

SympToMSs.—Seldom attacks the whole udder. Swelling,
heat, pain, and redness of the inflamed portion. The milk
is curdled, whey-like, and mixed with blood. In severe
cases there is much constitutional disturbance.

TREATMENT.—Endeavor to discover the cause and remove’
it. The food should be devoid of milk-producing constitu-
ents. Draw the milk frequently, using a milking-tube if
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necessary. If the weather is warm, bathe the udder for an hour
or more with hot water,

Take fluid extract belladonna 1 oz., glycerin 2 oz.; mix and
apply three times daily with mild friction. Give two teaspoon.-
fuls fluid extract belladonna three times daily. If constipated,
give Epsom salts 1 Ib,, ginger I oz., water 1 qt.

Abortion.

The cow may abort from any cause profoundly disturbing
the nervous system, inflammation of the internal organs,
diarrhcea, acute indigestion, blows on the abdomen, expos-
ure to cold storms, drinking ice-water, feeding on ergotized
grains and grasses, and infection from abortion discharges
of other animals.

Symproms.—If it occurs within the first two months it is
not apt to be noticed. During the latter part of gestation
abortion resembles normal delivery, except that more effort
and straining are present.

TREATMENT.—The most important object in an impending
abortion is to recognize it as soon as possible and apply .
preventive measures. Place in a quiet dark stall and check
straining by sedatives. Laudanum I oz.; repeat in two
hours if necessary; or fl. ex. black haw. in same doses.

After an abortion burn the fcetus and afterbirth and all
litter that is soiled, or bury deeply and cover with quick-
lime.

Flood the womb with a 2% solution of carbolic acid and
wash the external organs once daily with a 5% solution.
Separate from the herd for 30 days.

In epizootic abortion material benefit has in many cases
been derived from phosphate of lime. Small doses (} dram)
may be given daily in the food.

Hoven or Bloat.

CaAusgs.—Overeating, choking, frosted roots, and fermen-
tation of the food.

TREATMENT.—In urgent cases tap on the left side at a
point equidistant from the point of the hip, the last rib and
the processes of the lumbar vertebra, pointing the trocar -
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or knife downward, inward, and forward. It slight give
spts. turpentine I oz., raw linseed oil  pt., and place a gag
in the mouth.

When relieved give a purgative and keep on a light diet
for a few days. '

Diarrhoea in Calves,

Always due to indigestion and caused usually by over-
feeding or improper food.

PREVENTION.—Feed at least three times daily. The milk
should be sweet and fed at a temperature of go° to 100° F.
The ‘pails used in feeding should be kept sweet and clean.

TREATMENT.—Cut down the ration, scald the milk or add
lime-water in the proportion of 1 to 5. If the discharges
are bright yellow give castor oil 1 to 2 tablespoonfuls. If
there is great weakness give small doses of stimulants
(ginger, brandy, whisky).

Choking.

Common among cattle when fed on roots, etc. To pre-
vent tie the head so that it cannot be thrown up, or withhold
dangerous foods.

SympTroMs.—Head extended, bloating, labored breathing,
continuous coughing. If in the throat there is great distress
and the animal may die quickly. If lower the symptoms
are not as acute.

TREATMENT.—If in the throat remove with the hand. If
below reach and the object can be located from the outside,
give small drenches of linseed oil and manipulate from the
outside. Take time. Do not apply too much force. Usu-
ally best to work the object toward the throat.

If unable to remove the object it must be pushed down;
this may be done with a piece of 1-in. rubber-hose, 6 ft. in
length, well oiled, and inserted in the gullet, and gently
force the object down.

Tuberculosis.

Tuberculosis is an infectious disease characterized by the
formation in the various organs of the body of tubercles or
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nodules, and is due to a specific micro-organism, the dacillus
tuberculosis.

Tuberculosis in animals is identical with tuberculosis
(consumption) in the human family, the ‘ravages of which
are far greater than those of any other disease.

The death rate from consumption, which is but one of its
many forms, is about one in seven.

All domestic animals are more or less sub_]ect to the dis-
ease. Dairy cattle, however, in consequence of their mode
of life and the heavy drain on their system from excessive
breeding and milking, are more predisposed to the disease
than any other of thé domestic animals.

Cause.—The essential cause is the specific germ, the
tubercle bacillus, without which the disease could not exist.
Since the disease is found in the lungsin alarge proportion
of cases, it is evident that tuberculosis is usually contracted
by inhaling the germs with the air. It may also be caused
by the ingestion of infected meat and milk and by direct
inoculation.

The development of the d:sease is favored by anything
that tends to impair the general health of the animal, as
overcrowding in poorly ventilated stables, hereditary pre-
disposition, in-and-in breeding, lack of exercise, errors in
diet, etc. '

Symproms.—The symptoms are very obscure, and in some
cases where the disease is well advanced there is seemingly
little alteration in the health of the animal. The most
prominent symptoms are a short, husky cough, enlargement
of the lymph glands around the throat, dulness, capricious
appetite, staring coat, and emaciation.

Persistent cestrum or heat, with barrenness, especially
when there is a harsh, staring coat and general unthrifty
condition, is suspicious.

THE TuBERCULIN TEsT.—Tuberculin is a glycerin ex-
tract of the soluble products produced by the growth of the
tubercle bacillus, concentrated, filtered, and sterilized.
When properly prepared it contains no living germs and
cannot produce tuberculosis. It was introduced to the
medical profession by Dr. Koch as a cure for tuberculosis.
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Although it has not found practical application as a curative
agent, it furnishes us the best diagnostic agent for bovine
tuberculosis yet known.

A summary of statistics indicates that about 88 per cent
of tuberculous animals show the reaction fever on inocula-
tion, while go per cent that were declared free from disease
on account of the absence of fever did not show on autopsy
any signs of the disease.

PREVENTION.—The stables should be hght and well ven-
tilated. Cattle should be kept from interchange of stalls
or stanchions. Breed only from healthy animals. No con-
sumptive person should be allowed to care for stock.

Isolate all suspected animals. Such animals should be
examined by a competent veterinarian, and if found to be
tuberculous the whole herd should be tested. Tuberculous
animals should be killed and the carcasses burned or buried
deeply and covered with quicklime. Disinfection should
be thorough. Remove and burn all litter. Burn sulphur
in the closed stable. Wash or spray all woodwork with a
solution of corrosive sublimate, one part, to one thousand
parts of water.

Corrosive sublimate is a deaaly poison and should be
used with care. Whitewash with freshly slaked lime.

I11. SHEEP.
Scab.

Due to parasitic mites which infest the skin.

SymproMms.—Intense itching, small reddish pimples ap.
pear, rupture, and discharge a watery fluid; scabs form, the
wool falls out in patches. Large sores sometimes result
from the incessant rubbing. The parasite may be seen with
a low-power lens.

TREATMENT.—Take one pound of tobacco to each five
gallons of water and boil until the strength is exhausted
from the leaves. Strain and add oné pound of sulphur to
each five gallons. Allow each sheep to remain in the bath
for five minutes, working the solution into all parts of the
skin and breaking up the scabs. Place on a slooping rack
and press the liquid out of the fleece, allowing it to run back
into the trough., The same dip may be used for ticks.
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Foot-Rot.,

" Separate the sound animals from the diseased ones and
from contaminated pastures and buildings. Carefully
remove all diseased horn and foreign bodies and walk
the sheep through a irough containing one pound of blue
vitriol to three gallons of water. Place the infected flock
on a dry upland pasture, if possible.

Grub in the Head.

This is the larvee of a small gadfly (vestrus ovis) which
deposits its eggs within the nostrils. It stays there during
tke winter and spring, often proving harmless, but some-
times causing much irritation, a white muco-purulent dis-
charge, with dullness and stupor.

PREVENTION.—Smear the nose with tar, or feed salt from
two-inch augur-holes bored in a log, the surface of which is
smeared with tar, .

TREATMENT.—Place in a warm building and introduce
into the nostrils snuff, a solution of tobacco, or turpentine
and olive-oil equal parts, to kill the larve or cause their
expulsion by sneezing; or place in a close room and subject
to the fumes of burning sulphur for 15 min., as strong as
can be endured, once daily for 3 or 4 days.

IV. SWINE.

Hog Cholera.

A specific contagious fever of swine,

SymproMs.—The period of incubation varies from three
to fifteen days. Shivering, nose hot and dry, later refuses
food, lies under the litter, eyes sunken, gait unsteady.
Heat and soreness of the skin, with tenderness, red patches
and black spots; labored breathing; hard, dry cough; sore-
ness of the belly; costiveness, followed by a feetid diar-
rhoea. .

PREVENTION.—If it breaks out in a herd, kill and bury the
diseased. Thoroughly disinfect everything they have come
in contact with, using one-half ounce of corrosive sublimate
in four gallons of water. Burn all straw and litter. Give
the healthy ones clean, dry quarters. If possible, divide up
the herd, placing a few in each pen. Allow free access to
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wood or animal charcoal and give in the drinking-water ter,
drops of carbolic acid for each one hundred and fifty pounds
of live weight. Take the temperature daily, inserting a
clinical thermometer in the rectum, and remove every
animal showing a temperature of 103° or over,

Kill and bury as soon as the symptoms of the disease are
well manifested.

Medicinal treatment of the disease is of but little avail.
A good dietetical treatment, including a strict observance of
- sanitary principles, is of much more importance than the
use of medicines. .

The pens should be kept scrupulously clean. The food
given should be clean, of the best quality, and easily
digested. The troughs used in feeding should be thor-
oughly cleaned at least once daily. Keep away from in-
fected herds, as the germs may be carried on the shoes or
clothing. It is said that the virus will blow half a mile on
the wind. It may also be spread by birds and dogs.

Intestinal Worms.

This is one of the most common troubles of swine.’

SvyMPTOMS.—A cough is usually the first symptom noticed;
animals have a voracious appetite, yet lose flesh and exhibit
general signs of ill health. If the faces are examined the
worms or their eggs can usually be found.

TREATMENT.—Give one teaspoonful of spirits of turpentine
for each one hundred and fifty pounds of live weight once
daily in milk oroil. Place common salt where they can have
free access to it. Give nutritious, easily digested food.

VETERINARY REMEDIES AND DOSES,
By W. G. CLArk, M.D.C., Marinette, Wis.

Graduation of Doses.
Horse. Ox. Dose.
ears, 2 years. 1 part.
2 y " 1 y .“ ’/3 pa‘l
| S 9 months. /3 ¢
6 months, o 1/8
1-6 . 1-3 “ 1/16—1/32 part,
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When not specified, the doses given apply to a full-grown
horse of medium size. Dose for the ox, from 1} to 2 parts:
sheep, } to } part. Animals of a nervous temperament are
usually more susceptible to the action of drugs.

No agent should be given until sufficiently diluted to
prevent irritation of the mouth, and irritants that will not
mix with water (turpentine, etc.) should be given in linseed
oil, milk, or eggs, after being thoroughly mixed.

Raw LINsSEED O1L.—Dose : Horse, one half-pint to one
quart. Laxative in small doses, purgative in large. Not
so active as castor oil. A valuable laxative in young and
delicate animals. For calves and lambs it is more gentle
and safer than salts. In adults it is the best laxative to
use where there is an irritable condition of the bowels, and
in all febrile diseases where a laxative is needed. In im-
paction of the bowels a pint may be given two or three
times daily until relieved, supplemented by warm-water
injections every two hours. Valuable in cases of choking
on account of its lubricating qualities.

CAsTOR O1L.—Causes more griping and nausea than lin-
seed oil and is more certain in its action. Used chiefly as a
laxative for calves, foals, sheep, swine, and dogs.

Useful in diarrhcea of calves and other young animals
when the discharges are bright yellow and irritating.
Dose for a calf, from 1 to 4 tablespoonfuls.

EpsoMm SaLTs.—For cattle this is the purgative in most
frequent and general use. Adult cattle take from 1 lb. to 14
Ibs. In small doses in febrile diseases it lowers the tem-
perature, improves the appetite, and helps to maintain a
healthy and regular action of the bowels. Epsom salts is
one of the best antidotes for lead poisoning. When used
as a purgative, give from 1 to 2 oz. ginger with the salts.

OIL OF TURPENTINE (SPTS. TURPENTINE).—Dose : Horse,
dtoroz. Veryirritating to the mucous membrane, and when
used internally should be given in oil or some bland fluid.
Stimulant and anti-spasmodic. One of the most useful
remedies in flatulent colic in the horse, and hoven or bloat
in the ox. Also used to kill and expel intestinal worms.
When used for this purpose, it is given after fasting in
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large doses, 14 to 2 oz. for the horse, followed in 12 hours
by a purgative.

Applied externally it is ar irritant and is used in many
tiniments. The following liniment may be used where a
mild counter-irritant is desired : Oil of turpentine and aqua
ammonia, of each 4 oz., linseed oil 8 oz. Mix. This lini-
ment is used chiefly for rheumatic swellings, sprains, and
bruises after the active pain is subdued by fomentations,
and for sore throats, as seen in distemper.

AvrcoHoL.—Dose: Horse, } oz. well diluted, whisky
or brandy 2 to 4 oz. Alcohol is a narcotic poison. It first
stimulates, then deranges, and ultimately depresses the
tunctions of the brain and spinal cord. It kills, as a rule, by
paralysis of respiration. Medicinally itis a very valuable,
diffusible stimulant, anti-spasmodic heart tonic and anti-
septic. Moderate doses increase the gastric secretions and
aid Higestion, but large doses destroy pepsin, arrest secre-
tion, and interfere with absorption. There is probably no
drug more extensively used than alcohol. It is useful in
indigestion, spasmodic colic, cases of poisoning by aconite
or tobacco, It is valuable in influenza and debilitating dis-
eases. In blood-poisoning whisky combined with quinine
is one of the most effective agents we have in controlling
the temperature and keeping up the strength of the animal,

The following is very useful in some cases of indigestion:
Whisky 1 pt., quinine (sulfate) 1 oz., water 1 pt. Mix.
Give 3 ounces at intervals of 3 to 4 or 6 hours, according to
the nature of the case.

SALTPETER (NITRATE OF PoTAsH).—Dose: Horse, I tea-
spoonful to half an ounce. Large doses are irritant and
cathartic and are liable to cause inflammation of the bow-
els. Medicinal doses are discretive, alterative, antiseptic,
febrifugal, and refrigerant. In febrile, inflammatory, and
rheumatic complaints it allays fever, lowers excessive tem.
perature, and removes by the kidneys both solid and fluid
matters. Dissolved in water and applied externally it ab-
stracts heat and is a useful refrigerant. Combined with
sulfate of iron it makes an excellent tonic for horses
recovering from debilitating diseases.
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Saltpeter 2 oz., dried sulf. iron 3 oz. Mix. Give 2
teaspoonfuls with the feed 2 or 3 times daily.

ALuM.—Alum is an astringent. Chiefly used externally.
Use a saturated solution in hot water. Applied to the
shoulders of horses in the spring it toughens the skin and
prevents collar-galls. Useful in healing harness-galls.
One of the best lotions to apply to barb-wire cuts and other
wounds of a similar nature to prevent growth of proud
flesh. Sometimes dusted over the surface in the form
of burnt alum ; not so effective as the saturated solution.

GINGER.—Dose : Horse, 4 to 1 oz. Ginger stimulates
the various mucous membranes with which it comes in
contact. Administered internally it increases the gas-
tric secretions, facilitates digestion, and checks formation
of gas. It is a useful adjunct to many medicines and is
given with tonics and stimulants. Combined with purga-
tives it diminishes their liability to nauseate and gripe, and
also hastens their effect. It is used inall domesticated ani-
mals to fulfil those purposes, and is especially adapted to
cattle and sheep.

CarsoLiC Acip.—One of the best and cheapest disinfec-
tants known. For dressing fresh wounds it may be used
in from 2 per cent to 5 per cent watery solution. Inoil 1
part to 15. Inhalation of the vapor with steam is of great"
service in malignant sore throat and abscesses following
strangles. Carbolic acid is a’ narcotic irritant poison, and
considerable care must be exercised in its use, as it is liable
to become absorbed and produce poisonous effects if ap-
plied over a large surface in a strong solution. It has been
highly recommended in the treatment of hog cholera. It
may be given to hogs in doses of from 1 to 5 drops well
diluted.

PINE TAR.—Not much employed internally. It is a good
dressing in thrush and canker of the horse’s foot. It is also
of special service in foot-rot in sheep. Itacts as a stimulant
and deodorizer to foul-smelling wounds and prevents the
attacks of flies.

LiME WATER.—Lime water is prepared by slaking a small
quantity of freshly burned lime with a large quantity of
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water, allowing the undissolved matter to settle and pour-
ing off the clear solution. This should be kept in tightly
corked bottles. Lime water is an alkali and is used in in-
digestion, bloat, and diarrhcea, especially among calves.
Given with the milk in the proportion of 1:5. Scalds and
burns may be treated with carron oil, which is composed of
lime water ‘and linseed oil, equal parts. Fresh lime in
powder and solution is used in cleansing and disinfecting
stables. For this purpose a little carbolic acid may be
added to the solution.

SuLrur.—In large doses it is an active irritant poison. In
medicinal doses it is a laxative, alterative, and stimulates
secretion. Care should be taken to prevent the animal
from taking cold when given sulfur. It opens the pores of
the skin and stimulates perspiration. Chiefly used in treat-
ing rheumatism and chronic skin discases. Dose: Horse,
4 oz. to 2 oz.

SUPPRESSION OF HOG CHOLERA AND SWINE
PLAGUE., (Craic.)

Cavuses.—Hog cholera and swine plague are caused by
different bacteria, but they are equally dependent for the
success of their attacks on the unhealthiness of the hogs,
due in most instances to unwholesome food and filthy sur-
roundings. The causes are so similar and the symptoms
are so much alike and often complicated that it will be best
to consider the diseases together in what follows. The
germs that cause them are easily spread over large terri-
tories by being carried by cars, wagons, or the shoes of per-
sons that have been among infected hogs. Most frequently
the origin of the outbreak may be traced to the importation
of hogs from diseased districts or to spread from such
centers by running streams.

SymproMs.—The first symptoms usually shown in attacks
of these diseases are those that indicate fever—a rise in
temperature, thirst, loss of appetite, and redness of the skin
on the lower part of the neck and inner side of the thigh.
Usually a hog so diseased begins to cough when started
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from its bed. A constipated condition of the bowels
changes to diarrhcea as the disease progresses, and this
results in a rapid loss of flesh. Dissection generally shows
the lungs to be inflamed, the spleen enlarged, or the
lining of the large intestine covered with numerous ulcers.

PrREVENTION.—To protect hogs from attacks of these dis-
eases it is necessary to observe the following recommen-
dations: The hogs should not be watered at running
streams, as the germs are readily carried by these. Per-
sons coming from infected districts should not be allowed
to go near your hogs, and you should not go among your
neighbors’ hogs if they are sick. When other hogs are
brought to your farm, assume that they are infected and
keep them away from yours at least for six weeks. Observe
as much cleanliness as possible in regard to food and sur-
roundings. Feed a mixture of foods in a sloppy or soft con-
dition, and withhold heavy grain feeding. Disinfect the
quarters of the hogs by sprinkling liberally with a five per
cent solution (by volume) of carbolic acid, and use a two per
cent solution of the same for washing the hogs. -

TREATMENT.—The hogs showing any of the symptoms
described should at once be separated from the others, and
put in cheaply constructed quarters, so that the latter may
be burned when no longer required. The well hogs should
be removed to disinfected quarters. -Give all the hogs the
following mixture, recommended by Dr. Salmon, Chief of
the Bureau of Animal Industry:

Wood charcoal .o.eiveeeaiecieecancnecaness Tl
Sulfur...ceeeeeieeecscosesocescsssancecnaaas I

Salt.ceiieiiiecetecassscssssssccsssacasesss 2lbs,
Baking-soda...ceceeuiieeiiiiiiiiiiiiieee o0 2 ¢
Glauber'ssaltS.cce.ceeeesceecsscsscsncacass Ilb,
Sodium hyposulfite...cccveeeineeeecnaaesess 21bs.
Antimony sulfid....ccceveeieeeiaeeiieeeeess 1lb,

This should be given in soft food in the proportion of a
teaspoonful daily to a two hundred pound hog. Remove
all refuse from the pens in which the infected hogs were
kept, and dig out the old soil, put in fresh earth, disinfect
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with carbolic acid solution, and allow the pens to remain
vacant for at least six months. The same feeder should
not attend the well and the sick hogs unless his shoes are
changed after each visit to the sick hogs. The bodies of
the dead hogs should be thrown into a rubbish heap and
burned; but if this cannot be easily carried out, along, deep
trench should be dug, and when the carcases are thrown
into it they should be covered with a layer of quicklime and
at least six inches of earth. When the disease has spent
itself or has been effaced, the entire mass in the trench
should be covered with six inches of quicklime and at least
six feet of earth. The place selected for the burial of
the hogs should not drain towards a stream, and it would
be better to fence it. The dead hogs should never be drawn
over the ground, and the wagon used should be washed
with a disinfectant. ]

During the last few years the serum treatment of swine
plague and hog cholera has been introduced experimentally
by the Bureau of Animal Industry of the U. S. Dept. of
Agriculture. Although the results so far obtained are very
promising, further studies are required before the efficacy
and practicability of the method can be considered proved.
Farmers whose hogs are attacked by hog cholera, or who
fear such an attack, should at once communicate with the
Bureau or with the State authorities and ascertain what
assistance can be had.

REMEDIES FOR THE HORN FLY.
(WEED.) )

The most satisfactory way of preventing the attacks of
the horn fly is to apply to the cattle some substance that
serves as a repellent; the best results are obtained by the
use of a cheap oil, such as fish oil or crude cotton-seed
oil, to which a small amount of carbolic acid or pine tar
has been added. Either of the following formulas are
recommended for this purpose:

1. Crude cotton-seed oil, or fish oil, 3 parts. Pine tar,
I part.
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2. Crude cotton-seed +oil, or fish oil, 100 parts. Crude
carbolic acid, 3 parts.

In either case these substances are to be mixed, and ap-
plied rather lightly to the cattle by means of a wide pairt
brush, a sponge, or even a woolen cloth; the combination
immediately drives off the flies, and remains on in condi-
tion to keep them off for about five days. A combination
f kerosene emulsion and_tobacco decoction may also be
used with good effect.

LIST OF DISINFECTANTS.
(STERNBERG.)

The most useful agents for the destruction of spore-
containing infectious material are:

1. Fire.—Complete destruction by burning.

2. Steam under Pressure, 105° C. (221° F.,) for ten minutes.

3. Boiling in Water for half an hour.

4. Chlorid of Lime (should contain at least 25 per cent of
available chlorin).—A 4 per cent solution.

5. Mercuric Chlorid.—A solution of 1-500.

For the destruction of infectious material which owes
its infecting power to the presence of micro-organisms not
containing spores, any of the following agents are recom-

mended:
1. Fire.—Complete destruction by burning.

2. Boiling in water for ten minutes.

3. Dry Heat, 110° C. (230° F.), for two hours.

4. Chlorid of Lime.—A 2 per cent solution.

5. Solution of Chlorinated Soda (should contain at least
3 per cent of available chlorin).—A 10 per cent solution.

6. Mercuric Chlorid.—A solution of 1-2000.

7. Carbolic Arid.—A § per cent solution.

8. Sulfate of Copper.—A s per cent solution.

9. Chlorid of Zinc.—A 10 per cent solution.

10. Sulfur Dioxid (this will require the combustion of
between 3 and 4 lbs. of sulfur for every 1000 cubic feet
of air-space).—Exposure for twelve hours to an atmos-
phere containing at least 4 volumes per cent of this gas, in
presence of moisture, )
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RULES FOR DISINFECTION OF STABLES.

In Case of Appearance of Contagious Diseases.
(TRUMBOWER.)

1. Have all loose litter, hay, and rubbish removed and
burned.

2. Have all manure removed to land where cattle have no
access.

3. Have all feed-troughs, hay-racks and all woodwork
thoroughly cleaned by washing with hot water in which two
ounces of carbolic acid to each gallon of water are dissolved.

4. Thoroughly whitewash the whole of the interior of the
building with a whitewash containing one pound of chloride
of lime to each four gallons of water. Enough freshly
burned quicklime should be added to make the wash show
where applied. Especially should this be applied te the
sides and front of the stalls, feed-troughs and hay-racks
(inside and outside).

5. All rotten woodwork to be removed and burned, and
replaced with new. .

6. All buckets, forks, shovels, brooms, and other objects
used about the stable to be washed and covered with the
same solution.

7. All drains to be thoroughly cleaned and disinfected
with a solution of chloride of lime, one pound to four gal-
lons of water. )

8. In cases of glanders, all harness, poles, and shafts of

. wagons, neck-yokes and pole-straps should be thoroughly
washed with hot water and soap, and afterwards oiled with
carbolized oil (one part of carbolic acid to ten of oil). Before
applying the oil, harness should be hung up in the open air
for one week.

REGULATIONS FOR THE GOVERNMENT OF
Dairies and Dairy Farms in the District of Colums-
bia.

SEcTION 1.—No building shall be used for stabling cows
for dairy purposes which is not well lighted, ventilated,
drained, and constructed.
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Skc. 2.—No building shall be used for stabling cows for
dairy purposes which is not provided with a suitable floor,
laid with proper grades and channels to immediately carry
off all drainage; and if a public sewer abuts the premises
upon which such building is situated, they shall be con-
nected therewith whenever, in the opinion of the health
officer, such sewer connection is necessary.

Sec. 3.—No building shall be used for stabling cows for
dairy purposes which is not provided with good and suffi-
cient feeding-troughs or boxes, and with a covered water-
tight receptacle, outside of the building, for the reception
of dung and other refuse. 3

SEC. 4.—No water closet, privy, cesspool, urinal, in-
habited room, or workshop shall be located within any
building or shed used for stabling cows for dairy purposes,
or for the storage of milk or cream, nor shall any fowl,
hog, horse, sheep, or goat be kept in any room used for
such purposes.

Sec. 5.—The space in buildings or sheds used for stabling
cows shall not be less than five hundred cubic feet for each
cow, and the stalls therefor shall not be less than four feet
in width.

Sgc. 6.~—It shall be the duty of each person using dny
premises for keeping cows for dairy purposes to keep such
premises thoroughly clean and in good repair and well
painted or whitewashed at all times.

Sec. 7.—It shall be the duty of each person using any .
premises for keeping cows for dairy purposes to cause the
building in which cows are kept to be thoroughly cleaned,
and remove all dung from the premises so as to prevent its
accumulation in great quantities.

SEc. 8.—Itshall be the duty of any person having charge
or control of any premises upon which cows are kept to
notify the health officer, in writing, of the existence of any
contagious or infectious disease among such cows, within
twenty-four hours of the discovery thereof, and to thor-
oughly isolate any cow or cows affected or which may rea-
sonably be believed to be infected, and to exercise such
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other precautions as may be directed, in writing, by the
health officer.

SEC. 9.—Any person using any premises for keeping
cows for dairy purposes shall provide and use a sufficient
number of receptacles made of non-absorbent materials,
for the reception, storage, and delivery of milk, and shall
cause them at all times to be cleansed and purified, and
shall cause all miik to be removed without delay from the
rooms in which the cows are kept.

Sec. 10.—Every person keeping cows for the production
of milk for sale shall cause every such cow to be cleaned
every day and to be properly fed and watered.

SEc. 11.—Every person using any premises for keeping
cows shall cause the yard used in connection therewith to
be provided with a proper receptacle for drinking water
for such cows; none but fresh, clean water to be used in
such receptacle.

SEc. 12.—Any enclosure in which cows are kept shall be
graded and drained so as to keep the surface reasonably
dry and to prevent the accumulation of water therein, ex-
cept as may be permitted for the purpose of supplying
drinking water; no garbage, urine, fecal matter, cr similar
substances shall be placed or allowed to remain in such en.
closure, and no open drain shall be allowed to run through it.

Sec. 13.—These regulations shall apply to all premises
upon which cow’s milk is produced for sale.

SEc.. 14.—That any person violating any of these regula-
tions shall, on conviction in the police court of said district,
be punished by a fine of not less than five nor more than
ten dollars for each and every offense, to be collected as
other fines and penalties are collected.
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IV. FIELD CROPS.

QUANTITY OF SEED REQUIRED TO THE ACRE.
. (WaRING.)

Designation. Quantity | Designation, Quaatity

Wheat.......... 1} to 2 bu. | Broom-corn.... Ito 1§ bu.
Barley ........ I} to 24 bu. | Potatoes........ §to 10 bu.
Oats ... ....... 2 to4 bu. | Timothy........ 12to 24 qts.
Rye.......eee.s I to2 bu. | Mustard........ 8to 20qts.
Buckwheat...... %to 1§ bu. | Herd grass..... 12 to 16 qts.
Millet........... I tor} bu. | Flatturnip...... 2to 3lbs.
Corn........... #to1x bu. | Redclover...... 10to 16 lbs,
Beans.......... I to2 bu. | White clover.... 3to 4 lbs.
Peas........... 2§ to 33 bu. | Blue grass...... 100 15 Ibs,
Hemp.....coe.. I to14bu. | Orchard grass... 20 to 30 lbs,
Flax............ $to2 bu. | Carrots........ 4to 5lbs.
Rice ..cc.c.veeee 2 to 2§ bu. | Parsnips....... 6to 8lbs.

When planted in rows or drills:

Broom-corn..... 1 to 14 bu. | Onions......... 4tos Ibs,
Beans... ...... I14to 2 bu. | Carrots......... 2to 2} lbs.
Peas..., vvoveeee 1§ t0 2 bu. | Parsnips........ 4tos Ibs.
Beets...ocecuee 4t06 lbs.

SEED USED PER ACRE. (McKerrow.) -

. Broad- . Broad-
Drilled Drilled,
1| cast, cast,
Bus. | By’ Lbs. Lbs.
1) F Clover (red)........|...co0e 12
z/‘ 2 Clover §Alszke). veeefeesennns 4
194 2 Clover (white) . ... 3
2 B Clover & { 8 clover } s 1
2 Jeeeesses timothy t 2timothy| { """ o
. 1§ ||Timoth .
i [l Orchard-grass..
Oats & peas,§Oats| 1 |........ Rape......
mixed for hay { Peas| 2 . ve..||Turnips
Flax..ooo veacoceees 16to 134||Carrots.
Millet... . 1 Beets..... .
Corn...cooceaneeees] Y | ovenn. Sugar Beets.

Potatoes
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SEED MIXTURES FOR HAY AND PERMANENT
PASTURES

In Poungls per acre.

Ll v | ]
or Goo or or
f For Wet
Names of Grasses. |Flint. L‘:;' - Mse:i;tsxm Soils. csh(:{ky Perma.
. - . |De Launé S. nent
De Launé De Launé L;l\yns.
int

=

Meadow foxtail......
Orchard grass........
Sweet-scented vernal
Meadow fescue.
Tall fescue... .
Hard fescue. .
Sheep’s fescue.
Redtop ... ... .
June grass...........
Kentucky blue g’rass
Italian rye grass.... .
Perennial rye grass

Timothy ........ ...
Rough fieadow grass
‘Wood meadow grass.

Red clover........... e e e ..
Perennial red clover. 3 2 T T T
“lnnte (Dutch) clover| s 5 ot T z
............... . T T T .
Yellow oat grass. [ T T z
Cock’s-foot ... ... 7 10 14 . eree
Crested dog a—taxl 2 2 s ceseie
Fnonn ceececscnes 1} [ I PO ceee
Yarrow ............. 1 T 2 ce eenn
Cats-tall .......... e T [ 3 ae srue
Cow grass........... T | S PO I .
4o | 45 4 4o 38 43

For the Northwest the following mixture will, according
to Shaw, be found suitable:

Timothy 4 lbs., blue grass 3 1bs., redtop 2 lbs., orchard
grass 2 lbs,, meadow fescue 1 lb., tall oat grass 1 lb.,
meadow foxtail 1 1b., alsike clover 3 lbs., white clover 2 Ibs.,
lucern (alfalfa) 2 lbs., yellow clover 1 1b., total 22 lbs.

And for the States east of Michigan and for the provinces
of Canada eastward of Lake Huron:

Lucern (alfalfa) 5 lbs., orchard-grass 4 lbs., meadow
fescue and alsike clover 3 lbs. each, tall oat grass, timothy,
meadow foxtail, and white clover 2 lbs. each, yellow clover
1 Ib.; total 24 lbs.
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The following mixtures of seeds are suggested for
meadows and for pastures by the U. S. Department of

Agriculture:

A, Hay
No. 1.
Pounds.
Tall oat grass........... 70
Red clover...... ....... 3a

(Sow 35 to 40 lbs. per acre.)

No. 2
Red top..eecen. cocesene 30
Orchard grass....... ceee 40
Meadow fescue.... ..... 20
Red clover.... ..cco.n.. 10

(Sow 40 to 45 lbs. per acre.)

B. Pasture

No. 1.
Kentucky blue grass.... 25
White clover...... veeees 10
Perennial rye........... 30
Red fescue...... .. cee.. IO
Red top...... ceseeaaann 25

(Sow 35 lbs. per acre.)

No. 2.
Canada blue grass ...... 5
Red clover.............. 5
Orchard grass...... .... 5
Tall oat grasscece.. ... 5
Perennial rye grass..... 20
Red topeeeeee covneennn. 35

(Sow 40 to 45 lbs. per acre.)

Mixtures.

No- 5. Pounds.
Italian rye grass........ 20
Orchard grass...... .... 25
Red clover.............. 10
Tall oat grass........... 20
Red tOpeees vovrennnannn 25
(Sow 85 to 40 lbs. per acre.)

No. 4.
Timothy.....c..ue.. eees 40
Red top.eeeiieeen euvnnn 40
Tall oat grass........ .. 20

(Sow 4o lbs. per acre.)

Mixtures.

No. 3. For wet pastures.
Red top..ccevee cnnnnnnn 35
Alsike..oooiiiiiieenenes 20
Creeping bent.... ...... 15
Perennial rye........... 30

(Sow 4o lbs. per acre.)

No. 4. For light sandy

soils.
Red fescue.... ...... «e. 50
Red top.eee veevnnnnan. 25
Kentucky blue grass.... 20
White clover.........-.. 5

(Sow 35 to 4o lbs. per acre.)
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AGRICULTURE.

THE WEIGHT AND AVERAGE COMPOSITION OF
ORDINARY CROPS IN POUNDS PER ACRE.

(WARINGTON.)
Weight of e °
rop. o § [ .
EE Sl.1. § 183 ¢
>3 =)
At 3 HEHEIRIRHEHE
Har- | Dry. .‘.1'50‘8.5?.:35
vest. ~ 2|2 |a|a|R| 2R |O|®
1bs. | 1bs. |1bs.|1bs.| 1bs.| lbs.| 1bs.| Ibs.| Ibs.| 1bs.| Ibs. | 1bs,
Wheat :
grain, 3o bu..| 1,800| 1,530 30| 33| 2.7 9.3| o 6| 1.0| 3.6 :3.; 0.1} 0.6
straw..... .. 3.!58 2,653 142| 15| 5.1]19.5| 2.0| 8.3] 3.5| 6.9| 2.4[96.3
Total crop..| 4,958| 4,183| 172 48‘ 7.8:8.8' 2.6| 9.2| 7.1)ax.1] 2.5/96.9
Barley :
gmn.qobu.. 3,080) 1,747| 46| 35| 2.9| 9.8] z.1| 1.2| 4.0[x6.0| 0.5[11.8
traw.... ....| 2,447] 2,080| 1xx| 13| 3.2[a5.9| 3.9| 8.0| 2.9| 4.7| 3.6/56.8
Total crop..| 4.527] 3.827| 157 48| 6.1{35.9| s.0| 9.2| 6.9]|20.7| 4.2|68.6
Oats
grun, 45|m.. 1,890 1,625| sr| 38] 3.2| 9.1]| 0.8| 1.8] 3.6[13.0| 0.5]19.9
....... 2,835| 2,353| 140| 17| 4.8/37.0| 4.6| 9.8 5.1] 6.4| 6.1|65.4
Total crop..| 4,72s| 3,978| 191 ss| 8.0[46.1{ 5.4[11 6| 8.7(19.4| 6.6/85.3
pah b 680 8| 1.8] 6
grain, obu..| 1 1 22| 28| 1.8] 6.5| o.9] 0.5| 3.4/10.0| 0.2 0.5
stalb',etc.... 2:308 ::;;: 99 15....:9.3 FOON P 8.0
Total crop..| 3,888| 3,377| 32x| 43|....]36.3|... 18.
Meadow luy.,
134 tons. . 3,360| 2,822 203| 49| 5.7|50.9| 9.2|33.%|14.4|12.3|14.6]56.9
Red clover hay,
2t0D8 .......| 4,480| 3,763] 258 102| 9.4|83.4| 5-1]/90.1|28.2|24.9] 9.8] 7.0
Beans:
gmn,;obu 1,920 1,613 s8] 77 4.434.3 0.6| 2.9| 4.2|22.8| 1.1]| 0.4
straw.... ....| 2,240 1,843 99| 29| 4.9]42.8| x.7|26.3| 5.7| 6.3| 4.3] 6.9
Total crop..| 4,160] 3,461 157| 106] 9.3|67.1| 2.3|29.3| 9.9|29.1| 5.4] 7.3
Turnips :
root, 17 tons.|38,080| 3,126| 218| 63|15.2|108.6/17.0(25.5| 5.7l122.4]10.9| 2.6
leaf....... voo| 11,424 1,531| 146] 49| 5.7]|40.2| 7.5/48.5| 3.8|10.7[11.2| 5.2
Total crop..|49,504] 4,657| 364| 192|20.9 uaslu.o 74.0| 9.8|33.1|22%1] 7.7
Swedes:
root, 14 tons..|31,360| 3,349| 163] 70|14.6/63.3|22.8[19.7| 6.8]|x6.9| 6.8| 3.x
leaf.......... 4704  706| 75| 28| 3.2|16.4] 9.2|22.7] 2.4 4.8] 8.3] 3.6
Total crop..|36,064| 4,085 938| 98'!73’]19.7l3a 42.4| 9.2|21.7|15.1| 6.7

# Calculated from a single analysis only.
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THE WEIGHT AND AVERAGE COMPOSITION OF
ORDINARY CROPS.—Continucd.

Weight of | & o
Crop. |& | g R

kI 2 E34 | 4

At 3<| 85|58 |a|s|5[8S g

Ha.r-Dry.o.:';‘s;§§ 9_,;3:5

vest. & 1z |a & AlS A |[O|a

Mangolds: 1bs. | lbs. |Ibs.|Ibs.|Ibs.[ilbs.| 1bs.| 1bs.| Ibs.| Ibs. | 1bs.| 1bs.

root, 22 tons..|49,280| s5,014| 426] 87| 4.9|222.8/69.4[15.9|18.3(36.4[42.5] 8.7

e seeatanes 18,233| 1,654 254] 51| 9.1{77.9]49.3|27.0|24.2[16.5/40.6] 9.2

Total crop..[67,513| 7,568| 680f 138|14.0[300.7(187.7|42.942.5]52.9/83.3[17.9
Potato :

tubers, 6 tons. 13,440| 3,360| 127] 47| 2.7]76.5| 3.8| 3.4] 6.3]|21.5] 4.4 2.6
Beech:

......... wee.| 3,822] 26| 10]....| 4.3] 0.8|12.9| 3.4| x.5]... | 2.2
leafhttel’. [ PP 2,975| 166| 39| .. | 8.8| 1.6[73.1]10.9| 9.3 .-.|53.9
Tl produce.|...... 8,797| 192| 49|....[13.0] 8.4[86.0[14.3|10.8|....]56.1

Scotch pme. "
veeens| 2,884] 15].. .| 2.3| 0.2] 9.0| 1.5] 1.0]....| 0.5
laﬂmer. vevefeceens 2:845 42 .| 4.3] v.7]16.8| 4.3] 3.3|... | 5.8
T'1 produce.|...... 5.729] 7 . 6.6| 1.9]25.8] s. 3 6.3

Spruce fir:

Wood.... coeefuennan 3,064] 20|....]....] 3.6 .4 8.2| 1.8] 2.3|....| 2.9
leaf litter.....| ..., 2,683( 121]....]....] 4.3| 1.5|s4.4] 6.3] 5.7]....[44.3
T'1 produce.|...... 5.7471 1411, 7.9] 1 9|6a 6| 8.0] 7.0|....147.2

SOILING CROPS ADAPTED TO NORTHERN th

ENGLAND STATES.

(For 10 cows’ entire soiling.)

(LINDSEY.)

Time of

Time of Cutting

Seed per Acre.[  Geeding, | Area.
2 bush......... Sept. 10-15 |I§ acre|May z0—May 30
. Y e e b o }une x—}unc 15
we..j20lbs...... ... July1s—Aug.x| * une 15—June 25
% bu. redtop...
ck umothy Sept. ° [3g acre|June 1s—June 30
lo bs.red clover
Vetch and oats. )‘ :obﬂ,;h v%:lc!i: e } April 20 |34 acre|June 25—July 10
. “ “ “ 30 . July 10—July 20
Peas and oats " : %“', E:P:‘_’f’ !r “ 20 “° |June as—July 10
“ “ (0 Cee . “" " 30 “ }“ly IO—JUly 20
Barnyard millet..[r peck ... ..... May 10 3§ acre{July 25—Aug.10
© o LU 25 “ Aug. 10—Aug.20
Soja bean (me-
ium green) * 20 “ Aug. 25—Sept.15
¢ 20 e Aug. 25—Sept.10
“ 30 “ Sept. 10—Sept.20
July 15 1§ acre|Sept. 20—Sept. 30
bu, rle'y. { Aug. 5 |1 acré[Oct. 1—Oct. 20
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TIME OF PLANTING AND FEEDING SOILING
CROPS. (PHEeLPs.)

Amount of | Approxi- Appr ¢
d of Fodder. Seed mate Time|, APProximate
Kin F per Acre. [of Seeding. |Time of Feeding.

Rye fodder..... ..ceceee....! 23 to 3 bu. | Sept. x May ro-20

heat fodder... .| 24 to g.bu. Sept. s-10 | May 20, June 5
glover(‘ i 0 ; July 20-30 32: s;l_g s
rass (from grass-iands)... 1
& Oats an pe&xsr .| 2 bu. each A?nl 10 une 2s, July 10
s wa e ¢ 20 uly r0-20
7. . [0 . .. - “ “7 20, Aug. T
8. Hungarian.. ..| 13 bushels ! June z Aug. 1-10
9. Clover rowen (from L) :‘ 1020
10, Soja beans........ ..evs....| 1 bushel May 25 ¢ 20, Sept. 5
11, Eow-pe « ....| tbushel | June s-10 Sept. 520
12. Rowen grass (from gmu- ) .
hnds)gr. etenssnscoens P 20-30

3. Barley and peas............| 2bu, each | Aug. s-10 | Oct. 1-30

The dates given in the table apply to Central Connecticut and teguona
under approximately similar conditions.

CROPS FOR PARTIAL SOILING FOR ILLINOIS
DURING MIDSUMMER. (FRASER.)

| Amount |Approx. A Ti
Kinds of Fodder. of Seed | Time of | *PPLOX. ime
inds of Fodder per Acre. | Seeding. tPFeedlng

1. Corn, early, sweet ordent.. .| 6 qt‘s. Mﬁy 1 [July 1-Aug. 1

2, Corn medium, 15 |Aug. t-Se?‘t 30
3. Cowpeas.......... r bu M ¢ - 15
4. Soy NS. oot vennn Jdro ¢ tor S TR ¥
5. Oats and Canada pea .| r bu. each ﬁpnl 15 July 1-July 15
6. ‘ oo ay 1| ‘¢ L I5-Aug. 1
7. Rape (Dwarf Essex) .| 4 lbs. . 1 1~ T
8. ‘‘ second sowmg N VIR une 1 Aug 1-Sept. 1
9. ‘* third sowing. .. ....... 4 ' uly 1 | Sept. 1-Oct. 1

REPLACING WINTER-KILLED CLOVER.

The following brief article gives a list of forage plants
that will be found suitable for furnishing green feed for
cattle and other farm animals in regions where the clover
has been winter-killed. It was originally published as a
newspaper bulletin from the Wisconsin Experiment Station
and is written with special reference to conditions in the
Northwestern States.

How to get the Quickest Pasture.—A ficld of oats or barley
will furnish the quickest pasture it is possible to obtain,
barley being a little earlier than oats. Sow oats or barley
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as for a grain crop, and when the young plants are a few
inches high, turn in the stock and treat the field as though
it 'were a pasture. If the cattle do not graze :he field
evenly, run the mower over the patches where the growth
is excessive. By keeping the growth short it will last
much longer than if allowed to head out. It is recom-
mended that, as an experiment, clover and timothy secd
be sown with a part at least of the oats or barley, in the
hope of securing a stand for next season. The farmer who
can pasture his oat or barley field and get a crop of clover
started at the same time will be one year ahead. This rec-
ommendation must be regarded as an experiment, but it
has been successfully tried in a number of cases. .

Oats and Peas.--Let the farmer also put in a patch of oats
and peas. Sow a bushel and a half of peas per acre, cover-
ing three or four inches deep on light soil, and one or two
inches on heavy soil. After these are planted sow or drill
the oats in the usual manner. Cut the green forage for the
cattle, or cure for hay.

Millet.—For winter hay sow millet or Hungarian grass
from the 1oth to the 3oth of June, using from a bushel to a
bushel and a half of seed per acre. When the seed-heads
are coming into blossom, cut and cure for hay. Millet or
Hungarian grass will yield from one ton to two and a half
tons of good quality hay per acre. Horses should not be
given over one feed of millet hay per day.

Corn Fodder.—Any variety of corn will do for green or
dry forage, the early kinds being the most suitable for
early fall feed. Sweet corn is very satisfactory because the
stalks are soft and palatable. Plantin hills or drills just thick
enough to decrease the size of the ears to about half their
normal size. Begin feeding as soon as the ears are glaz-
ing, and continue with the dry forage throughout the win-
ter. From three to six tons per acre of winter forage, suit-
able for all kinds of farm stock, can be secured from a corn
crop grown on good land. (Henry.)
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CYLINDRICAL SILOS.

Approximate Capacity of Cylindrical Silos for Well-
matured Corn Silage, in Tons. (KinG.)

85

-t

:&: Inside Diameter of Silo, Feet.

B9

307 10 | 12 | 14 | 15 | 16 | 18 | 20 | 21 | 22 | 23 ! 24 | 25 | 26
20 | 26 | 38 | 51 | 50 l 67 | 85 |105| 115|127 138! 151 | 16} 177
21 | 28 { 40 | 55 | 63 | 72 | o1 |112| 123|135 148' 161 ;175|189
22| 30| 43| 50 | 67 l 77 | 97 [ 120|132 145 1581 172|187 | 202
23132 ) 46| 62 | 72 ; 82 (103 128|141 154|169 184 199|216
24 | 34 | 40 | 66 | 76 ; 87 |110 | 135|149 (1064|179 195| 212|229
25 | 36| 52| 70 | 81 , 9o [116 |143|158|173 1901 206 (| 224 | 242
26 | 38 | 55| 74 | 85 | o7 {123 | 152|168 | 184 | 201 ' 219 237 257
27 | 40 | 58 | 78 | 90 (103 [130 | 160|177 | 104 3:2'231 251 | 271
28 | 42 | 61 | 83 | 95 (108 |137 | 169|186 204 223,243 264 | 285
20 | 45 | 64 | 88 |100 [114 |144 | 178|196]| 215| 235 265| 28] 300
30 | 47 | 68 | 93 |105 |119 [151 | 187|206 226 z47| 269 | 202 | 315
31 | 40 | 70 | 96 |110 125 {158 | 105|215|236]| 258, 282! 305 330
32 | 51 | 73 |1o1 {115 (131 |166 | 205 | 226| 248 | 271 | 295 | 320 | 346

RELATION OF HORIZONTAL FEEDING AREA AND
NUMBER OF COWS KEPT, FOR SILOS 24 AND

30 FEET DEEP.

(K1nG.)

Peed for 240 Days.

Feed for 180 Days.

Silo Silo Silo Silo
No. of 24 Feet Deep.|30 Feet Deep. | 24 Feet Deep.| 30 Feet Deep.
0. O
Cows.
Rate Rate Rate Rate
1.2 In. Daily. | 1.5 In. Daily. | 1.6 In. Daily. | 2 In. Daily.
Inside Inside Inside Inside
Tons. Diam. Tons. | p: m,| Tons. [ pia| Tons. | pa
Feet. Feet. Feet. Feet.
48 12 48 | 10, 36 10 36 9
73 15 73 12 54 13 54 11
96 17 06 14 72 15 72 12
120 19 120 16 90 16 9o 14
144 21 144 18 108 18 108 15
168 22 168 19 126 10 126 16
102 24 192 20 144 21 144 18
216 26 216 21 162 22 162 19
240 27 240 23 180 23 180 20
288 29 288 25 216 25 216 21
336 32 336 27 252 27 252 23
384 34 384 29 288 29 288 25
432 36 432 30 324 31 3324 26
480 38 480 32 360 33 360 28
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RELATION BETWEEN SIZE OF SILOS AND NUMBER
OF COWS THEY WILL KEEP,
Acres to Fill, Cows it Will
Dimensions. | Capacity, Tons. 15 :{‘grxs to |4 l&%;g’gtg:r'
10 X 20 28 2 8
12X 20 40 3 Ir
12X 24 49 3t 13
12X 28 ’ 60 4 15
14X 22 61 4% 17
14X 24 67 4 19
14X 28 83 5 22
14 X 30 87 6 23
16X 24 93 6} 24
16X 26 97 7 26
16 X 30 119 8 29
18X 30 151 104 37
18X 36 180 12§ 45
NUMBER OF PLANTS FOR AN ACRE OF GROUND.
Distance apart, Number of | Distance apart, Number of
Inches. Plants. P lan
696,960
392,040
174,240
77,440
43,560
X1 10,360
21,780
10,890
24X 2 6,9
14,520
7,260
3 4,840
31X3 3,855
10,890
5,445
3,630
2,722
4 2,151
8,711
4,356
2 9og4
2,178
b 1,742
5 1,417
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NUMBER OF HILLS OR PLANTS ON AN ACRE OF
land, for any distance apart, from 10 in. to 6 ft.,
the lateral and longitudinal distances being une
equal. (Waring.)

gg Jolaa (s | a8 | a0 | g | D630 |3l ge| 98510 Hhl6 ge.

10 |62726
13 [52272/43560
15 |41817|34848/27878

18  |34848|29040|23233|19360
20 |31363|26136]/20908(17424|15681

3 |26136]21780|17424|14520|13068]10890)
-2}§[20908( 17424{13939| 11616{10454| 8712(696
g" 17434|14520|11616| 80| 8712 7260(5808/4840

14935(13446| 9953| 8297| 7467 6323/4976(4148[3565

1306810890} 8712| 7260| 6534| 5445[4356/3630(3121(2722

12616 9680| 7744 6& 5808 4840387253---'-1;1 4320|2151
10454| 8712 5808 5227] 4356|3484 2904(2489]2178)1936{1742
9504 7920( 6336| 5280f 4753 3960|3168 2640|2263 1080| 1760|1584| 1440
8712| 7260] 58081 4840 4356] 3630|2904242012074)1865!1613) 145211320/ 1210

YIELD OF A GOOD CROP OF FARM PRODUCTS
PER ACRE. (McKerrow.)

OatSeeveennnnnnnnns 50 bus, | Rye.......c. .c.. 25 bus.
Corn (shelled)...... 50 Hay............. 2 tons,
Barley.........c0.. 50 ¢ Potatoes.. ....... 200 bus.
Wheat (winter)..... 30 * Turnips.......... 500 **

Wheat (spring)..... 25 ** Mangels.... ..... 800 **
Beans..c..c.coevne.. 15 ¢ Sugar beets ...... 15 tons,
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DISTANCES APART FOR FRUIT TREES,
Time Required to Bear Fruit, and Longevity. (Bawevj

Avi
& Profitable
Usual Distances, | Time Required to |, 20 Ta,
underhig‘
Culture.
Apples... ......|30to ¢o ft. each way. | 3 yrs. Good crop in | -
about 10 years...... 25-40 Y18,
“ dwarf...|10 ft. each way.......].....cco.ceiiiiiiie ST EESTOPTr
Blackberry.....|¢x7to 6x81ft... .... 1yr. Good crop in
2-3ycars........... 8-12 yra,
Currant........ 4xsfeet..coieiinnnn.. 1yr. Good crop in
2-3 years... ..... .. | 20 years.
Gooseberry..... 4xs feet..............]1 yr. ~ Good crop in
Orange and 2-3 Years....... ... @0 years.
lemon ..|as to 30 ft. each way.|2-3 yrs. Good crop
2-3 years later....... | so or more,
Peach..........]16 to 20 ft. each way. |2 yrs. Good crop in
4YCAIS . ..eciianaonen 8~-12 yr8.
Pears...... «..es[20 to 30 ft. each way. | 3 or 4 yrs. Fair crop
. in 6-12 years....... 50-75 YIS,
20 to a5 ft. each way. 25-40 YIS,
16 to 20 ft. each way.
20-25 yT8.
3%6feet .oooooeie....
2 0r 3 years.. .... 8-12 yrs.
Strawberry ....Jixzor 4 feet.........| 1 yr. eaviest crop
usually in 2 years... ! 3 years.

TIME OF GERMINATION OF VEGETABLE SEEDS

AND MATURITY TABLE. (Morse.)
Time . Time
of Ger- Maturity of Ger-|Maturity
mina- | Table. mina-| Table.
tion. tion.
Days. | Days. i Days.| Days.
s-10 | 40—60 Onion. . 7-10 | 130-150
7-10 | 40-s0 (| Parsley.........|...... 9o~120
5-10 | go-r115 10~-20 | 120~1§50
12-20 | QO~IIO 6-10 40-90 *
5-10 [........ 10-14 | 140-160
150160 3-6 20~30
7-12 | ...
Spinach....ooeve]evnnnn 60-80
.. Squash. . ....... .. ... 120-150
Lettuce........| 6-8 65-75% [omato. ...... «.] 612 | 110120
Melon, water.. .|...... 125-150 || Turnip. e e« o....| 4-8 60-75
“ muskieo|ieens. 125-150 b
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AVERAGE YIELDS PER ACRE OF VARIOUS

Apples..c.eives e

Artichoke......
Beans, green or

SNAP..cereanes
Bean, Lima. ...
Beet....cocoe ..
Carrots.ecesesee
Corn..

ee sss000e

Cranberry......
Cucumber.......
Currant, .ce eon.o

Egg-plant.......

Gooseberry. .. ...
Grape..

Horse-radish. ...
Kohlrabi..... cee
Onion, from seed

Parsnip.cee.oees
Pea, green, in pod
Peach..ceeerenss

Pear coeceee oes

Pepper... ccoce.
Plum..ce. cecnes

Potato..cce voesee
Qumce ceee ....

ﬂckberry ces
Salsify.
Spinach. .. ceeee
Strawberry......
Tomato..eeeesses
Turnip.ceececcee

cecseroee’

CROPS.

A tree 20 to 30 years old may be expected
to yield from 25 to 40 bus, every alter-
nate year.

200 to 300 bus.

(BAILEY.)

75 to 120 bus.

75 to 100 bus. of dry beans.

400 to 700 bus.

400 to 700 bus.

50 to 75 bus., shelled.

100 to 300 bus. ; goo bus. have been reported.

About 150,000 fruits per acre.

100 bus.

I or 2 large fruits to the plant for the large
sorts like New York purple, and from 3
to 8 fruits for the smaller varieties,

100 bus.

3 to 5 tons. Good raisin vineyards in
California, 15 years old, will produce
from 10 to 12 tons,

3 to 5 tons.

500 to 1000 bus.

300 to 800 bus.; 600 bus. is a large average
yield.

500 to 800 bus.

100 to 150 bus.

In full bearing a peach-tree should produce
from 5 to 10 bus,

A tree 20 to 25 years old should give from
25 to 45 bus.

30,000 to 50,000 fruits.

5 to 8 bus. may be considered an average
crop for an average tree,

100 to 300 bus.

200 to 400 bus.

50 to 100 bus.

200 to 300 bus.

200 barrels.

75 to 250 or even 300 bus.
8 to 16 tons.

600 to 1000 bus,
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A COMBINED FRUIT AND VEGETABLE GARDEN.,
(CORBETT.)

The following plan is suggested for a combined fruit and
vegetable garden for a farm or city home on a lot 100X 8o ft.,
the fruit garden occupying an area of 60X 8> ft. and the vegetable
garden an area of 40X 8o ft.

A. Fruit-bearing Plants that can be grown on an area of 60X 8o
ft.:

32 grape-vines, dispersed at intervals of 10 ft. around the entire
garden.

3 rows of dwarf pears, each containing 6 trees (rows Nos. 2,
10, 14). .

1 row of peaches, 6 trees (row No. 4).

1 row of cherries, 6 trees (row No. 8).

1 row of dwarf apples, 6 trees (row No. 6).

1 row of plums, 6 trees (row No. 12).

1 row, 20 specimens blackberries (row No. 1).

2 rows, 40 specimens black-caps (rows Nos. 3 and s).

2 Tows, 40 specimens red raspberries (rows Nos. 7 and g).

3 rows, 300 specimens strawberries (rows Nos. 11, 13, and 15).

B. Vegetable Plants that can be grown on an area of 40X 8o ft.:

1 row, } row rhubarb,  row asparagus (occupying 4 ft.).

1 row, salsify (1} ft.).

1 row, parsnips (1} ft.).

2 rows, beets (3 ft.).

1 row, egg-plant, plants set 18 in. apart, 2 doz. (3 ft.).

2 rows, tomatoes, plants set 2 ft. apart, 2 doz. (6 ft.).

1 row, summer squash, 12 hills, 3 ft. apart (3 ft.).

2 rows, cucumber, 24 hills, 3 ft. apart (1 ft.).

2 rows, early cabbage, 4 doz. plants, set 18 in. apart (4 ft.).

2 rows, late cabbage, 4 doz. plants, set 18 in. apart (4 ft.).

1 row, early celery, 6 doz. plants, set 6 in. apart (2 ft.).

8 rows, peas, plant in double rows, 4 in. apart; follow by 6
rows, late celery, 36 plants (16 ft.).

2 rows, lima beans, 4 doz. hills, 18 in. apart (4 ft.).

6 rows, bunch beans; in succession sow seeds in drills, placing
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seeds about 6 in. apart in the row; follow by late cabbage,
turnips, or spinach (12 ft.).

2 rows, radishes, 4 sowings, planted in double rows 6 in.
apart (3 ft.).

2 rows, lettuce, 2 sorts, adapted for early and late use (3 ft.).

1 row, parsley and pepper grass (1} ft.).

The space occupied by the last three plants may be given over
to winter squashes by planting these before other crops are off
the ground. (See Farmers’ Bull. No. 154.)

A VEGETABLE FORCING CALENDAR. (Woop.)

Night|{Day From .
;l‘%m Iel;n Seed. Soil. Notes.

Tomato. .{60-65| 75 |5 mos. | Rich loose | Transplant twice into
loam. pots, hand pollinate,
grow on benches.

Lettuce. . [45~50|55-65/10-12 W. |Open, porous,| Solid or ground beds
dry onsur-| best,transplant. e

face.
Parsley.. .|45-50|55-65(8 wks. Open, well | Best from spring-sown
drained. plants; transplant
and cut back.
Water- |45~50|55~65/4-6 wks. | Moist, cool | Not.at all art:cular,
cress um.formly grow underbenchany-
where.

Pepper- |45-50|55-65|3—4 wks. | Well drained | Grow in beds with cau-
cress cool soil. liflower, lettuce, etc.
Radishes. |45-50|55-65|5-6 wks. | Warm, quick| Rapid growth essennal

no coarse no old manure.

manure.

Beans. .. .[60-65|70-80|6~8 wks. | Quick,” i.e., | Best as catch crop be-
loam and % tween melons and to-
thoroughly matoes.

rotted man'e

Peas..... 45-59|55—65|70-80 d. |Solid bedsof | Do not yield heavily,
nch sandy Td lare useless after
pril 1
Cauli- 50 |60~65[4—5 mos. Sohdbedgar- Transplant once, abun-
flower den loam and| dance of air and free
% rotten ma-| drainage, yet plenty
. nure. of water.
Mush- 50-60|50-60[6~8 wks. | Moist (not | Grow under benches, or
rooms wet) manure,| anywhere that even
4 parts, loa.m, temperature can be
1 part. had
Asparagus|so-55|60—70|2-3 wks. |Pack under years' roots from

benches in ﬁeld crop depends
any material. | on vigor.
Spinach. .|45-50|55-65/8-10 w. |Open, porous,| Grow as a catch crop
well enriched.| between cauliflower,
etc.
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SEASONS OF VARIETIES OF APPLES IN VARIOUS
STORAGES. (BEeAcH AND CLARK.)

Difference in Season

Season in between
. Cellar | loe | Cellar
c?i‘eégﬁ Ice | Cellar al'ég Chem-| Chem-
Storage Storage| Storage Stor- st:g‘l__ Slgnl-
88e. | age. | age.
Mos. | Mos. | Mos.
Alexander * Nov. Nov. Oct. 1 [ 1
Baldwinf . .| Juners| May r | April 1 1 2] ay
g ay pril arch 1 1 2
Esopus, pltzenburg 1‘ une 15| June 1 | May 1 I 3+ 4
b4 arch |....... an. |......}...... 2
Fallawater‘ ...... .| April | March | Jan. 2 x 3
........ ar. 30| Mar. 20| Mar. 1 3 $ 1
MU TN ay |....... an.  f......)...... 4
Fall Plppln LR Nov. | Nov. | Oct. 1 o T
Fameuse ......... Dec, Dec. Oct. 2 o 2
. .| April 1 | Feb. 15| Feb. 1 3 14 2
Hubbardston* March | Feb. C. 2 T 3
{ionathan .. March |....... an.  |......] ... 2
aiden Blush ov. Nov. ct 1 ) 1
McIntosh § JJan. |....... Nov. |......|...... 2
Northern Spy ...| April | March | Feb. 1 T 2
R. I. Greening *. .....| Feb. | Feb. | Dec. 2 o 2
o b P April | March | Feb. b4 1 2

*, 1, 1, Reports of Chicago, aneapohs. and New York Commission
men, respecuvely.
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RELATION OF SPECIFIC GRAVITY,
Dry Matter, and Starch Content of Potatoes.

(WoLFr.)

Dry | Starch Dry | Starch Dry |Starch

gﬂ:‘; Sub- | Con- ggﬁ Sub- | Con- égﬁ Sub- | Con-
‘| stance.| tent. * |stance.} tent. * | stance.| tent.
Per ct. | Perct. Per ct. | Per ct. Per ct. |Per ct.
1.080 | 19.7 13.9 1.1 25.5 19.7 1.134 31.3 25.8
.081 19.9 14.1 oX 25.7 19.9 +135 31.5 25.7
082 | 20.1 14.3 .109 25.9 20.1 .136 3t.7 25.9
083 | 20.3 14.5 1.110 26.x 20.3 .13 31.9 26.1
084 | 20.5 14.7 o111 26.3 20.5 .13 32.1 26.3
085 | 20.7 14.9 112 26.5 20.7 139 32.3 26.5
.086 | 20.9 15.1 113 26.7 20.9 1.140 332.5 26.7
087 | ar.a 18. o114 26.9 21.13 o142 32.8 27.0
.088 | ar. 15. 11§ 27.2 2x. o142 33.0 27.3
089 | ar. 15.8 .116 27.4 1. .143 33.2 27.4
.090 | 21.8 16.0 3 27.6 21.8 144 33.4 27.6
091 | 232.0 16.2 .11 27.8 22.0 148 | 33.6 27.8
.092 | 232.3 16. 119 28.0 22.2 .146 33.8 28.0
093 | 22.4 16. 1.120 28.3 22.5 “147 34.1 28 3
.094 | 22.7 16.9 .13z 28.5 22.7 148 34.3 28.5
095 | 22.9 17.1 122 28.7 22.9 1149 34.5 28.7
096 | 23.1 17.3 123 28.9 23.1 1.150 34.7 28.9
097 | 23.3 17.8 o124 29.1 23.3 «I51 34.9 29.1

.098 | a3.5 17.7 138 29.3 23.5 .152 35. 29.

099 | 323.7 1;.9 .126 29.5 23.7 .183 35. 29.
x.100 | 24.0 18.2 127 29.8 24.0 «154 35. 29.8
.10t | 24.2 18.4 .128 30.0 24.2 .155 35.8 30.0
102 34.3 18.6 .129 30.2 24. .156 36.0 30.3
.103 | 24. 18.8 1.130 30.3 24. .15 36.2 30.3

104 | 24.8 19.0 .13t 30. 24.8 .15 36.4 30.
105 | 35.0 19.2 .132 30.8 25.0 .159 36.6 30.8
. 25.2 19.4 .133 31.0 25.2 || 1.160 36.9 31.3
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SPECIFIC GRAVITY, SUGAR CONTENT, AND
BOILING-POINT OF MAPLE SIRUP.

(Cookr aND HiLLs.)

3 " - .~ . N v
i 3 -3 vo ) 2
Ty | § 5p | 3:8 | & & | &4
| S | 3| 59 | ;| L | GE
g8g | & 5 20 | 824 | £2 20
REE | 35 | BF | BB | geE | 33 | 3
VRoT = a o ° Ul °
A & & < & B &
25 1.20§ “.g 4t 215.0° F.| 10.0lbs. 68
26 1 215 46. 43 215.1 10.1 72
2 1.226 48.7 45 215.3 10.2 75
2| 1.236 50.5 47 215 6 10.3 8
29 1.246 52.4 49 215.9 10.4 3
30 1.257 54.3 st 216.2 10.5§ 8s
3t 1.268 56.2 53 216.6 10.6 88
32 1.279 8.1 54 217.0 10.7 Q0
33 1.200 60 o 56 217.4 10.7 93
34 1.302 62.0 58 218.1 10.8 97
35 1.313 63.9 60 218.6 10.9 100
36 1.325 65.8 62 219.5§ 11.0 103
Ve 1.337 67.8 64 220.3 m.x 107
38 1.350 69.8 66 221.2 11.2 110
39 1.362 71.8 68 222.0 11.3 113
40 1.374 73.7 70 223.2 1.4 1y
41 1.387 75.7 72 224.5 11.6 120
42 1.400 77.7 74 226.0 1.7 123
43 1.415 79 8 75 227.8 11.8 12§
44 1.428 81.8 77 229.7 11.9 128
45 1.442 83.9 79 230.8 12.0 132
46 1.457 86.0 81 234.0 12.1 135
47 T.47t 88.1 83 236.3 12.3 138
48 1.486 90.2 8s 238.7 12.4 142

** The per cents of sugar given are calculated for a fairly
good sirup.  The relative values in the last column are
based on these per cents, but will be nearly the same for
all except the poorest of sirups. The relative value is
made use of as follows: A weight of 11 pounds per gallon,
and 35° Baumé is taken as the standard; dividing the
weight of the sirup by 11 gives the number of standard
gallons; multiplying the price that is to be paid for 11-
pound sirup by the relative value figure, and dividing by
100, gives the price to be paid per standard gallon.

‘“‘Example : 1f 75 cents a gallon is to be paid for 11-pound
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sirup, how much should be paid for 671 pounds “of sirup
testing 31° by the Baumé hydrometer?
671 + 11 = 61 standard gallons.
75 X 88 + 100 = 66 cents per gallon. .
61 X 66 = $41.26, price to be paid.”

‘WEIGHT OF SUGAR OBTAINED FROM 100 LBS.
OF MAPLE SIRUP

‘Weighing 11 1bs. to the Gallon, when Sugared Off at
Different Temperatures. (Cooxe axp Hinis,)

3 = = b
5 -SR-S - I S I
(1 ® R
HEEIE IR A R I A
o . | 8o 7 B8Ry A | 8n | §o
§50 | ¥5 | &5 | Es || Bso | ¥5 | &% | B
& < S 3 = < T ki
° Fabr. Lbe. Lbs. Lbs. ° Fahr, | Lbs, Lbs. Lbs,
232 82.7 82.0 83.3 238 79.5 78.5 80.7
233 81.9 8o.5 82.8 239 79.2 78.4 80.3
234 81.2 80.0 81.9 240 78.7 78.2 79.7
235 80.8 79.5 81.6 241 78.8 77.9 79-3
236 8o0.5 79.5 f1.1 242 78.1 774 78.9
237 80.0 79.0 8.9

SORGHUM SIRUP OBTAINED FROM JUICE OF
DIFFERENT DENSITIES.

(CLELAND.)

Density Gal. Sirup Density Gal. Sirup
of Juice. Obtained from of Juice. Obtained from
6% . i 10 gal juice 8.5°%........ 7 gal. juice.
6.5% ......... 9 ‘<« [ 6.5 ¢« ¢

O it 8.5 ¢ ¢ l1o%......... 6 ¢«

7.5% . ciienn, 8 ¢ ..., 5.5 ¢«

8% . iiiiinnn 7.8 ¢ ¢ 2.l 5 ¢«

Sorghum juice usually shows 8° to 10° density; thin semi-
sirup is 20° density, heavy semi-sirup is 30°, hot finished sirup
is 36° to 38°, and cold sirup about 40° density. (Wiley.)
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TEMPERATURES

AGRICULTURE.

TO WHICH PERISHABLE

GOODS MAY BE SUBJECTED WITHOUT IN-
(U. S. DEPARTMENT OF AGRICULTURRE.)

JURY.

Lowest Outside
. Temperature.

Name of Article.

‘1

§§
:
tf

Remarks.

2
SH
.so * .
°F. [°F
Apples in bbls —10 | 95 |Covered with straw.
loose .... —-10 | 75 |Packed in straw.
Apricots, baskets. ... 35 | 24 10 |70
Asparagus. ..... ...| 28 | 22 ..e. | 70 |In boxes covered with moss.
Bananas ...., so | 32 ..++ | 9o |Bulk or boxes with straw.
Beans, snap.. 32| 26 | .... | 65 [In barrels or crates.
Beets..... .. 26 | 20 ... | 70 |Incrates.
Cabbage, wlyorlate 25 | 20 | zero| 5 (Barrels or crates.
Cantaloupes. ....... | 32.| 25 10 | 8
Caullﬂower ceveas 22 | 15 . | 70 {In barrels with straw,
Celery . 10 | zero .. | 65 |Packed in crates.
Cheese. .. 30 | 25 0 |75
Cranberries. 28 | 20 | zero|....
Cucumbers .......... 32 | 20 ... | 65 |In boxes with moss.
Egis, bbl'd or crated| 30 | 20 | zero| 8
.............. 10 | zero | .... | 65 (In barrels always iced.
Flowers. 35 | 20 [—10 [..../Packeq in moss.
Grapes 34 | 20 | zero|....iPacked in cork.
Kale ... 15 | zero -+ | 65 |Packed in boxes or crates,
Leek 28 | 20 ... | 65 |Packed in boxes.
Lemons. .. 32| 20 10 | 75 [In boxes or crates.
Lettuce. 26| 15 | .... | 70 [In boxes or crates.
Mandarios. . 32 | 20 | zero| 75 |In boxes,
ilk ... 32 | 28 | zero| s
Ohves, in bulk... -28 | 25 | zero| ...|In barrels.
e 25| 20 zero |....
Onions, boxes... 20 | 15 | zero|....
Onions....... 20| 10 .... | 80 |In barrels, boxes, or crates.
Oranges.. 28 | 20 | zero| 8o |Baskets,boxes,bbls.,or crates,
Parsley ... .{32| 20 | .... | 75 |In baskets.
Parsnips. . 32| 20 | .... g: In baskets or barrels.
Peaches fresh biskets 32 | 20 10
. 20 | .. . | 8o |In baskets or barrels.
25 zero | 75 |In barrels, crates, or in bulk.
32 | zero| 75 |In boxes with paper.
25 10 | 8o [In barrels or baskets.
28 10 | 8o |In barrels or baskets.
15 .. | 65 |In baskets.
10 .. | 9o |In baskets or sacks.
10 |=10 |....|In canvas or sacking.
§ pmach ........... 15| 15 .... | 75 |1n barrels or crates.
Strawberries. .. . 33| 25 |[—10 |65
Tangerines.. .. 25 | 15 | zero| 70 |In boxes.
Thyme....... veee|l 20| 10 ... | 90 |In small baskets.
Tomatoes, fresh.. 33| 28 10 | 9o
Turnips, late, . ..l 15| zero| .... | 75 |In barrels.
Watermelons ....... 20| 10 | .... | 85 |In barrels and in bulk.
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TEMPERATURES INJURIOUS TO PLANTS.

(U. S. DEPT. OF AGRICULTURE.)

The following table shows the temperatures at which the
plants mentioned are liable to receive injury from frost.
The temperatures are, as nearly as possible, those of the

air in contact with the plant itself.

Plant or Fruit.

In Bud.

In
Blossom.

InSetting
Fruit.

At Other
Times.

Almonds....

ﬁpricots .
sparagus
Bananas..

Celery......
Cucumbers
Cymlings or squ
Flowers * .

h
Walnuts, Eng]

28

* Depends on variety. * Injured at 2 higher if continued 4-6 hours.

$ Ripe. § Green,
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BEST TEMPERATURES FOR PRESERVING
HORTICULTURAL PRODUCTS.

(FaviLLe AND HaLL.)

Product. TCB?:::::"' Package. Time.
Apples, summer...... 38t0 42 | Barrels or boxes. 2 to 4 months.
Apples, winter . 32 to 33 o ¢ 5 to 8 months,
Pears.. 33 L0 3 o “ 2 to 4 months.
Peaches 36to 38 | Crates. -2 to 4 weeks,
Grapes. 38to 40 | In sawdust,in boxes.| 6 to 8 weeks.
Plums... . 38to 40 | Crates. 2 to 4 weeks,
Berries and cherries.. 40 uart boxes. 1to 3 weeks,
Bananas .......... ves Py rates, 8 to 12 weeks.
Lemons, oranges..... 4 o 8 to 12 weeks.
Figs, raisins.......... 40 Boxes. 8 to 12 weeks.
Watermelons ........ 7= 3 10 6 weeks,
Muskmelons ... ..... 40 ees. | 210 3 weeks.
Tomatoes........... 38to 42 | Crates, 2to 4 weeks,
Cucumbers........... 38 to 40 o 1 to 3 weeks,

Boxes. cenee
Barrels.
“"
.“
Asparagus, cabbage.. 34 Boxes,

THE PRESERVATION OF SOFT FRUITS FOR
EXHIBITION PURPOSES.

(DEPARTMENT OF AGRICULTURE, Uttawa, Canada.)

To preservestrawberries, raspberries, and other soft fruits,
the following mixtures are recommended. The alcohol is
not necessary except where the bottles will be exposed to
frost. The chemicals mentioned in the list may be obtained
at any drugstore.

General Directions.—Select the finest specimens of the
fruit both as to form and size. Handle them carefully to_
avoid all bruising, and place them in bottlés, arranging the
specimens so as to show them to the best ad{rantage. Fill
each bottle to the neck with fruit, then pour on the flnid
recommended, filling the bottles to within half an inch of
the stopper so as to entirely cover the fruit. Then place
the stopper in the bottle and run a little beeswax or paraf-
fin over the joint to make it air-tight. Tie the stopper
down with a piece of strong cotton and attach toecach bottle
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a label containing the following particulars: Name of the
variety of fruit, name and address of the grower. Write
also in each case in one corner of the label the letter sug-
gested to indicate the fluid which has been used. Wrap the
bottles in paper to exclude the light, and preserve ina cellar
or other cool place until required for shipment, Strawber-
ries and raspberies should be cut from the plants or bushes
with a pair of scissors, leaving a shert piece of stem at-
tached to each. )

FLuiD No. 1.—Formalin (formaldehyde), one pound (16
oz.); water, 44 pounds ; alcohol, 5 pints. Allow the mix-
ture to stand, and should there be any sediment, pour oft
the’ clear liquid and filter the remainder through filtering-
paper. This two-per-cent. solution of formalin has been
found very useful for preserving strawberries so as to give
them a natural appearance.

In each case where this fluid is used, mark F on one
corner of the label.

FLuip No. 2.—A solution of boric acid in the proportion
of two per cent. Dissolve one pound of boric (boracic) acid
in 45 pounds of water, agitate until dissolved, then add s
pints of alcohol. If the fluid is not clear, allow it to stand
and settle, when the clear upper portion may be poured off
and the remainder filtered.

In each case where this fluid is used, mark B on one
corner of the label.

Fruip No. 3.—A solution of zinc chlorid in the propor-
tion of three per cent. Dissolve one-half pound of zinc
chlorid in 15 pounds of water, agitate until dissolved, then
add 1§ pints of alcohol. Allow the mixture to stand until
settled, then pour off the clear fluid and filter the remainder.

In each case where this fluid is used, mark Z on one
corner of the label.

Fruip No. 4.—Sulfurous acid, 1 pint; water, 8 pints;
alcohol, 1 pint. Allow the mixture to stand, and should
there be any sediment, pour off the clear liquid and filter
the remainder.

In each case where this fluid is used, mark S on the
corner of the label.
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List of Fruits with the Names of Preservatives to be Used in
. Eack Case.
(Where two fluids are named either may be used, but the first named is preferred.)

Str?yvben'ies.—Solution No. 1, form-

alin.

Raspberries, Red.— No. 2, boric acid;
No. 1. formalin, .

Raspberries, White, — No. 4, sulfur-
ous acid; No. 3, zinc chlorid.

Rasp(lluerries, Black. — No. 12, boric
acid.

Blackberries. — No. 2, boric acid;
No. 1, formalin.

Cherries, Red and B'ack —No. 1,
formalin; No. 2, buic acid.

Cherries, White.—No. 4, suifurous
acid. .

Currants. Red.— No.
No. 2, boric acid.

Currants, White.—No. 4, sulfurous
acid; No. 3, zinc chlond.

Currants, Black.—No. 2, boric acid.

Gooseberries.—No. 1, formalin; No.
2, boric acid.

1, formalin;

Apples, Green and Russet.—No. 3,
zinc chlorid.

Aﬁgles. more or less Red.—No. s,

ric acid.

App'es, White and Yellow.—No. 4,
sulfurous acid.

Pears, Russet.—No. 3, zinc chlorid.

Pears, Green or Yellow.—No. 4, sul-
furous acid.

Plums, dark-colored varieties,.—No.
1, formalin; No. 2, boric acid.

Plums, Green or Yellow.—No. 4,
sulfurous acid.

Peaches, Apricots, Nectarires, or
Quinces,—No. 4, sulfurous acid;
No. 3, zinc chlorid. :

Grapes, Red or Black.—No. 1, form-
alin; No. 2, boric acid.

Grapes, Green or Yellow.—No. 4,
su.furous acid.

THE STANDARDS OF THE BALTIMORE CANNED

"GOODS EXCHANGE.

(Pa. Dept. of Agriculture.)

A. Frurrs.
Apples.—Pared and cored, clear in color; cans to be full of

fruit, put up in water.

Blackberries.—Cans to cut out not less than two-thirds full
after draining; fruit to be sound, put up in water.

Cherries, White Wax.—Cans to be full of fruit, free of specks
and decay, put up in not less than ten degrees of cold cane-sugar

syrup.

Cherries, Red.—Cans full of fruit, free of specks or decay,

put up in water.

Gooseberries.—Cans to cut out not less than two-thirds full
after draining; fruit unripe and uncapped; put up in water. '
Egg Plums and Green Gages.—Cans full, whole fruit, free from
reddish color or specks, put up in not less than ten degrees of

cold cane-sugar syrup.

Peaches.—Cans full, fruit -good.size, evenly pared, cut in half
pieces, put up in not less than ten degrees of cold cane-sugar

syrup.

Pie Peaches.—Cans full, fruit sound, unpared, cut in half pieces,

put up in water.

Pears. Bartlett,—Cans full, fruit white and clear, pared, cut in
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half or quarter pieces, put up in not less than ten degrees of
cold cane-sugar syrup.

Pears, Bell or Duchess.—Cans full, fruit pared, cut in half or
quarter pieces, put up in not less than ten degrees of cold cane-
sugar syrup.

Pineapples.—Cans full, fruit sound and carefully pared, slices
laid in evenly, put up in not less than ten degrees of cold cane-
sugar syrup.

Plums and Damsons.—Cans full, sound fruit, put up in water.

‘ Quinces.—Cans full, fruit pared and cored, cut in half or
“ quarter pieces, put up in not less than ten degrees of cold cane-
| sugar syrup.
| Raspberries.—Cans to cut out not less than two-thirds full and
after draining, fruit to be sound, put up in not less than ten

‘ degrees of cold cane-sugar syrup.
) Strawberries—Cans to cut out after draining not less than
! half full of fruit, which shall be sound, and not of the variety
known as seedlings, put up in not less than ten degrees of cold
cane-sugar syrup.

Whortleberries.—Cans full, fruit to be sound, put up in water.

B. VEGETABLES.

Lima Beans.—Cans full of green beans, clear liquor.

String Beans.—Cans full, beans young and tender and care-
fully strung, packed during growing season.

Corn.—Sweet corn only to be used from the cob while young
and tender, cans to cut out full of corn.

Peas.—Cans full of young and tender peas, free of yellow or
black eyes, clear liquor.

Pumpkin.—To be solid packed as possible, free from lumps
and of good color.

Succotash.—Cans to be full of green corn and green lima beans.

Tomatoes.—Cans to be reasonably solid, of good, ripe fruit,
cold packed.

STANDARD SIZES FOR CANS.

Diameter. Height. | Diameter. Height.
No. 1 Cans...... 2% in. 4 No 6 Cans, twice the quantity of
No. 2 Cans...... 378 o l o. 3. . i
No. 3 Cans ..... 478 ¢ 48 ¢ No. 10 Cans .... 6}in. 7in.
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VI. SEEDS.

SEED-TESTING ¥OR THE FARMER.
By the late GiLBerT H. Hicks, of U. S. Department of Agriculture.*

Not less important than good soil and suitable cultivation
is seed of the best obtainable quality. In no feature of
farm practice is niggardly economy or lack of proper atten-
tion more productive of disappointment and loss than in
the failure to provide proper seed for sowing. The market
. gardener is fully alive to this fact, and makes the purchase
of desirable seed his foremost care. He wants not only
seed which will grow, but also that which will produce an
even stand and yield a large crop of the very best vegetables.
The matter of paying a few cents or even a dollar extra
per pound is to him of no significance, since he knows by
long experience that the increased value of his crop will
far outweigh the extra cost of the seed.

With many farmers this care in the selection of seed is
often lacking. Frequently the land is all tilled and ready
for sowing before the seed is bought. It is then too late
to give it a careful preliminary test, even if the owner de-
sired to do so. This results very often in a poor stand,
perhaps in a failure of the crop, or in the scattering of
hordes of weeds all over the farm, which usurp the place
of the cultivated plants, and cost infinite trouble in their
eradication. This is especially noticeable in the case of
the clovers, grasses, and other forage plants. No matter
how poor the seed turns out to be, after once sown it is too
late to secure any redress from the seedsman. Besides,
- there are very few places in this country where one can
get seed tested in order that its real value may be ascer-
tained before sowing. It becomes, then, a matter of great
importance to the farmer to provide himself with some
simple but efficient means for testing his seed before it is
sown.

All seed which is to be used for spring sowing should be
procured whenever possible in the previous fall or winter.

* Revised by A. J. Pieters, late Botanist in Cha ge of Seed and P.ant Intro-
iction, U. S. Department of Agricu.ture,
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The long winter months will give ample opportunity for
close examination of the seed, and if any of it be found of
inferior quality, as will not infrequently prove to be the case,
there will be plenty of time to replace it with a desirable
.article. In all cases seed should be bought of the most re-
liable seedsmen. In many instances it will pay to get seed
from the large dealers, as they have first-class opportu-
nities for handling the very best seed in the country. The
extra cost for carriage will be a small item compared with
the chance for obtaining good seed.

No matter from what source the seed is obtained, nor
how reliable the dealer, every farmer should test each lot
of seed he expects to plant. Besides learning its quality,
he will often obtain valuable information concerning the
depth, temperature, and amount of moisture needed, etc.
Furthermore, if the seed fails to come up well, the planter
will have some intelligent data for ascertaining the reason,
and will not be obliged to depend entirely upon the state- -
ment of seed catalogues, which convey the impression that
failure to germinate is more likely to be the fault of the
outdoor conditions than of the seed itself.

Good seed is marked by three characteristics : purity—
or freedom from foreign matter, whether seeds of weeds
or other plants; vifality—or capacity for sprouting under
favorable conditions; and genuineness—or trueness to
name. If any of these qualities be lacking, the seed is un-
worthy of general trial.

Purity.—Most vegetable seeds, especially if grown in
America, are quite free from admixture. Seed of the cab-
bage family, however, if grown abroad, and sometimes
that of American origin, may contain a mixture of wild
mustard or similar seed, often so near like the good seed
as to be almost indistinguishable from it.

‘Clover and grass seed is very likely to contain more or
less seed of noxious weeds or inferior grasses; hence a
careful purity test is necessary in such cases. Hairy vetch
and other leguminous forage seeds, excepting the clovers,
generally come from Europe and are frequently impure.
Often it will require considerable care to detect impurities
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in the seeds of forage plants, and in case of any doubt
samples of such seed should be sent to the nearest experi-
ment station or to the Department of Agriculture for ex-
amination.

Purity tests are usually made by weighing out a few
ounces of seed which has been well stirred up so as to
make the sample uniform. This seed is placed upon a
pane of glass under which is a piece of light-colored paper,
and the sample is carefully gone over seed by seed with a
small forceps until all the impurities are separated out.
After again weighing, the percentage of impurity is easily
obtained. If the impurity consists of chaff or dirt, the loss
will consist only in paying for something which will nét
grow. This will render necessary the sowing of more than
the usual amount of seed to the acre. If weed seeds are
present, there will be greater or less loss according to the
character of the weeds. Such seeds as Canada thistle,

" dodder, Russian thistle, chess, wild mustard; cockle, plan-
tain, black medic, daisy, penny-cress, wild carrot, wild
oats, and a few others, are serious pests. Every farmer
should be able to recognize these weed seeds, and avoid all
seed which contains any of them even in small amounts.
He should also be familiar with the ordinary grass seeds of
trade, such as June grass, orchard grass, the common fes-
cues, red top, tall meadow oat grass, etc. Grass-seed
mixtures almost invariably contain a large proportion of
seed of inferior, if not worthless, species, dirt, and chaff,
and should be avoided. It is much better to find out what
grasses are adapted to one's fields or pastures and to buy
such seed separately, mixing it at home.

If scales are not at hand, the amount of pure seed ina
given sample can be approximately learned by placing the
pure seed in a small bottle with the impurities in another
bottle of similar shape and size. The names of the foreign
seeds may be learned from some botanist or experiment
station.*

* The following standards of purity are adopted by the U, S. Depart-
ment of Agriculture:
Asparagus, beans, buckwheat, cabbage, cauliflower, celery,
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After determining the per cent of pure seed in a sample,
the gcrminative ability should be ascertained. Thisis even
more important. One can judge fairly well of the purity
of seed by a casual inspection, but no one can tell by its
looks whether a seed is capable of sprouting or not. Con-
sidering the great amount of labor and expense involved,
it is surprising that so few farmers test their vegetable and
field seeds before they are sown.

Even fresh seed is sometimes incapable of germination
through improper care in harvesting or cleaning. Nor
can fresh seed be told by its appearance with certainty.
Add to this the fact that old seed is frequently offered for
sale, and there is no lack of reason for testing the sprout-
ing capacity of the seed one intends to sow.

If the heat and moisture are properly controlled, seed-
testing will be found a very simple matter. Seventy to
eighty degrees Fahrenheit must be maintained during the
day, with a fall of not more than twenty degrees at night,
and the seed must be kept constantly damp, but not wet.
A good plan is to plant a hundred seeds of average quality
—that is, an average number of large, small, plump, and
shrivelled ones, etc.—in moist soil in a box or in a small
flower-pot which is set inside of a large pot also containing
soil. Water as needed is added from time to time in the
larger pot and the whole is kept covered so as to prevent
evaporation and sudden cooling. When the seeds begin
to come up, the pots should be exposed to the light. After
about two weeks for most seeds the seedlings are counted
and the percentage of sprouts ascertained. If the soil has
been previously heated to kill all weed seeds, and proper
precautions have been taken, such a test will give a good
indication of the value of the seed. To make sure, a dupli-

collards, Indian corn, cow pea, cucumber, eggplant, lettuce,
melon, millet (common and pearl), oats, okra, onion, peas,
pumpkin, radish, rutabaga, salsify, squash, tomato, turnip,

vetch (hairy) ...... . ..99 per cent.
Alfalfa, beets, crimson clover, red clover, cotton Kaﬁr corn.

parsley.. ...ooveeenn o e g8 ¢«
Parsnip ..oco civiieiiiiiniis ciiiiiiiiiiies 4 ceeieeeenn. 97 % ¢

Hungarian bromé grass, carrot, white clover, alsnke clover...gs * *
June grass, poa COMPressa......ovee cerveensrane eiseesnee veee.go Y@
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‘cate lot of one hundred seeds should be tested at the same
time under the same conditions and the results compared.
If the variation exceeds ten per cent, the tests should be
repeated until the source of error is discovered. Grasses
and very fine seed will require more care than other kinds.
Such seed should be barely covered with soil, while in all
cases too deep planting must be avoided. In testing grass
seeds, except timothy, care must be taken that the heavier
chaff, which looks like good seed, but does not contain a
grain, is not counted ‘with the good seed. Every seed
should be gently pressed with the finger-nail or with a
small penknife to determine whether or not it contains a
grain. The chaff should count as impurity, but should not
be tested for germination. Some hard-coated seeds may
be soaked a few hours in warm water, but as a usual thing
it is better not to do so.

Seeds of clovers and most vegetables can be easily ger-
minated between two folds of damp flannel cloth placed be-
tween two plates. Such tests permit frequent inspection
of the seed, which should be thrown away as fast as it
germinates, count being kept of the same. Damp blotters,
porous dishes, and various kinds of especially prepared
germinating apparatus are sometimes used in seed-testing.
The amount of moisture to be given varies greatly with
the variety of seed and can be best learned by experience.
In general, quick-sprouting seeds, like clover, cabbage,
radish, etc., will stand more moisture than those varieties
which sprout more slowly.

To make sure of the vitality of seed it is better to test it
in the soil, as previously suggested, and also by the cloth
or plate method. Soil tests should be continued a few days
longer than those made between cloth or blotters. There
is considerable difference of opinion as to the standards of
germination to which first-class seed should attain. Those
in use at present by the U. S. Department of Agriculture
are given in the first table on page 109. While first-class
seeds should reach the standards referred to, it may be said
that seed which falls as much as ten per cent below them
need not be rejected as bad.
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TABLE OF GERMINATION STANDARDS.
(U. S. Dept. of Agriculture.)

Seed. Seed.
Asparagus .. .... 85 |[Cucumber... .....| g0
Beans, bush. .....| 95| Egg-plant ........| 80
“ lima ......| 95||Endive ..... .| 94
Beet.......... e....| 150 [|Gherkin.... ... ...| 92
Borecole .. . 5 ||Grasses:
Broccoli .... ..... 5|| Canada blue.....| so
Brussels sprouts...| 95| Fowl meadow...| 75
Buckwheat ....... 95 ohnson..... ... zg
Cabbage..........| 95 ungarian brome
Carrot ............ 85| Kentucky blue..| so
Cauliflower........ 85| Meadow fescue..| 80
Celeriac........... 65| Orchard ........| 80
Celery ....... ... 65|/ Texas blue.... .. 50
Chicory.... ....... Timothy .. 90 89
Clover, alfalfa..... gz Kafir corn. g0 90
. alsike. Kohl-rabi g0 g0
o red..... 90 85 gg
“  gcarlet 82 ..... 9o
¢ white... 90 90
Collards ... 95 g0 95
orn .. 90 .| 90 -] 90
Cotton. 90 .| 90 95
Cowpea . 90 95
Cress.............. 9o 90

NUMBER, WEIGHT, COST OF GRASS SEEDS, AND
AMOUNT TO SOW PER ACRE.
(Yearbook U. S. Dept. of Agriculture )

[Columns 1, 2, 3, and 4 are compiled from * The Best Forage Plants,” b
Stebler and Schroeter. The figures in column s are obtained b{ multi-
plying the amount of standard quali’ll.‘y of seed required (col. 2) by the retail

rice quoted in N. Y, catalogues. The weight of 10,000,000 grains (col. 6)
(s olbta)niled by dividing this quantity by the number of seeds in one pound
col. 1).

(1) N (2) 5 G | @[] ®
) o ey
L7 |logs [|9¢ef
-9 - Jn B
Name. sgd (25852508 54 Tls s
% |L03F |05 S |G| lged
Be5 |§ead|E<as| £ |5< (588
s g5% 18540558 ¥ |25 (S48
z Z0'3 5 2 |< 48 Ba 3 =3
1{Redtop (Agrostis alba) ...| 603,000 9.7 7.00 | 8-32 |$1.45| 16.58
2|Reed canary grass (Pha-
laris arundinacea) ... ... 660,000 21.0 12.00 [44-48 | 7.35| 15.15
3Smooth~I§talked meadow 8
grass (Poa is)....|2,400, 17.5 .40 |12-20| 2.10| 4.17
4Rough-s!alk:«i meadow
grass (Poa trivialis) ..... 3,000,000 19.5 8.75 |1x-17 | 4.88] 3.33
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NUMBER, WEIGHT, COST OF GRASS SEEDS, AND
AMOUNT' TO SOW PER ACRE—Continucd.

‘ (x) N (2) . (3) @ G| ©®
. . o B s
JO% |9=8 .3-3:% calz | s
Name. SIA (2B 1o E00] B2 |6 iy g2
pov |gog=|seed |05 108a
Sew |E<nE|E658| 8% (< |EgE
S G568 |2y -3|3Chs| %a | ow 5§35
Z she B8N ELgE| L2 |BR[L S
70T |<"2 |<&°E|BA [C[B
s|Sheep’s fescue (Festuca
23 41T ) 680,000 28.0 12.60 |10-15 [$4.20| 14.85
6|Various-ieaved fescue (Fes-
tuca heterophylla) .. ... 400,000|  33.5 19.50 |......| 8.38[ 25 0o
7|Creeping fescue (Festuca
rubra) ..., ...l 600,000 42.5 13.00 |10-15 | 8.50| 16.67
8|Awnless brome grass (Bro-
mus inermis).. 137,000 44.0 35.60 [10-14 | 8.80] 72.99
g|Perennial rye grass(Lohum
perenne) ................ 336,800 55.0 38.50 [18-30 | 4.95| 29.70
1o|Italian rye grass (Lolium
. italicum)........ . ..... 285,000 48.5 32.40 [12-24 | 3.56| 35.10
x1{Orchard grass (Dactylis| .
glomerata)............... 579,500 35.0 |....u... 12-16 | 5.60{ 17.25
12|Meadow fescue (Festuca
pratensis).. 318,200 52.0 |....... 12-26 | 7.80| 31.42
13|Meadow oat g‘rass (Arrhe-
natherum avenaceum)...| 159,000/ 70.0 34.30 | 10 [12.60| 62.89
14| Yellow oat grass (’l‘nsetum
flavescens)........... ... 2,045,000, 29.0 4-64 | 5.5 |24.65| 4.89
15 Velvet grass (Holcus lana-
.{1,304,000| 22.0 8.80 | 6.5 | 4.40| 7.66
16 Tlmothy(Pbleum ratense)|r ,170,500| 16.0 14.00 | 48 | 1.50| 8.54
17|/Meadow foxtail (Alopecu-
rus ratensis)......... . .| 9oz,000[ 23.0 6.21 6 | 6.21| 11.02
18|/Vernal grass (Anthoxan-
thum odoratum),.... .... 924,000 30.0 7.80 |..c...|15.00| 10 82
19|Crested dog’s tail (Cynosu-| .
rus cristatus)........ .... 1,127,000 2§.0 13.50 [20-32 | 7.50 8.87
20|Alsike clover (Trifolium
hybridam)....... ....... 707,000| 12.3 9.00 'g4-100| 1.60| 14.14
ar S.unfom (Onobrychxs sa-
................ 22,500 78.0% | 60.84* 40 | 6.25/444 44
22| Red clo)ver (Tnfohum pra- 8 8| 6 8
tense).......o0een tilel 279,000 18.0 15. 4 2.50| 35.84
23|White clover (’l‘nfohum
Tepens)......oe0nune 740,000| 10.5 7.50 | 63 | 2.94] 13.51
24|Common kidney vetch (An-
thyllus vulneraria) ..... .| 154,000 17.5 15.00 60-64 | 4.58| 67.15
25|Alfalfa, or lucem (Medi-
0 sativa).... ........ 209,500 25.0 22.00 61-63 | 3.25| 48.56
26| Trefoil (Medi lupulma) 328,000 18.0 14.75 64-66 | 2.16( 30.48
27|Bird’s-foot tre otl (Lotus
corniculatus).. 375,000 1I1.0 4.67 | 60 | 4.40] 26.66
28|Officinal goat’s rue (Galega
officinalis)....c..e... ..t 62,000 22.0 6.90 |......| 4.14|161.29

* Unshelled.
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NOTES ON ADAPTABILITY AND USES OF PRE-
CEDING GRASSES AND CLOVERS.

No. 1. Requires moist climate or damp soil. Best propa-
gated by transplanting small turf cuttings in autumn.
Valuable for late pasturage or lawns in the New England
and Middle States. Use 5-10 per cent in mixtures.

No. 2. Adapted to stiff, wet lands and flooded fields.
Requires moisture. Valuable hay when cut young, and
well suited for binding loose banks near running water or
for forming a firm sod on marshy ground.

No. 3. Grows best on strongly calcareous soils. Well
adapted for pasture, and makes a good bottom grass for
meadows. An excellent lawn grass.

No. 4. Should be sown only on moist, fertile, and shel-
tered soils in mixtures.

No.'s. Light, dry soils, especially those which are poor,
shallow, and silicious. Valuable bottom grass and for sheep
pastures. Sown only in mixtures.

No. 6. Best on moist, low lands containing humus and
sandy loams. Withstands drought; useful in pasture; un-
important for hay. Alone it makes no continuous turf.

No. 7. Valuable pasture or bottom grass. Withstands
drought; endures both cold and shade. On poor land, es-
pecially moist sands and railway banks, serves to bind the
soil. Product small.

No. 8. Valuable for light soils, especially in regions sub-
ject to extremes of heat or long periods of drought. Used
alone or in mixtures for permanent meadows and pastures.

No. 9. Excellent and lasting pasture grass for heavy soils
in moist, cool climates. On light, dry soils disappears after
the second year. Rarely sown alone.

No. 10. Excellent for rich and rather moist lands. Re-
garded in Europe as one of the best for hay. Lasts only
two or three years.

No. 11. Grows well on any soil, excepting that which is
very wet; withstands shade. Affords a large amount of
aftermath. Valuable alike for hay and pasturage.

No. 12. Thrives in either dry or wet soils. Valuable hay
ot pasture grass.
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No. 13. Thrives on moist, loamy sands or light clays
which are not too moist, and marls. Spring most favorable
seed-time. Valuable in the South for hay and winter
pasture.

No. 14. Valuable for temporary or permanent pastures.
Thrives on marly or calcareous soil, in all light land rich in
humus.

No. 15. Sometimes sown on light, thin soils unsuited
for more valuable sorts. Rarely used excepting in mix.
tures. .

No. 16. Best known and most extensively cultivated for
hay. Sown alone or mixed with redtop or clover. Suc-
ceeds best on moist loams or clays. On dry ground the
yield is light.

No. 17. Endures cold. Likes strong soil, stiff loam, or
clay. One of the best grasses for land under irrigation.
Very early. Two to four pounds in mixtures for permanent
pastures.

No. 18. Grows on almost any kind of soil; sown only in
mixtures, I to 2 pounds, with permanent pasture or meadow
grasses.

No. 19. Especially adapted for loams, light clays, marls,
and moist, loamy sands. Moist climates are most suitable.
Withstands drought and thrives well in shade. Nutritive
value high. Used in mixtures to form bottom grass either
in pasture or hay.

No. 20. Grows on strongest clay or peaty soil; peculiarly
adapted to damp ground. Bears heavy frosts without
injury. Sown in August or February.

No. 21. Requires good and open subsoil, free from water,
Sown alone, from end of March to beginning of May.

No 22. Succeeds best in rich, loamy soil, on good clays,
and on soils of an alluvial nature. A standard fodder
plant.

No. 23. Thrives on mellow land containing lime, and on
all soils rich in humus. Resists drought. Generally used
in mixtures for pastures or lawns.

No. 24. Cultivated for grazing; on warm soils, if manured
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and of proper depth.* Hardy; resists drought. Sheep,
goats, and horned cattle eat it greedily.

No. 25. Grows well on any calcareous soil having a per-
meable subsoil. Especially adapted to the warm and dry
regions of the West and Southwest. Requires irrigation.

No. 26. Any soil containing sufficient moisture and lime
is suitable. Most successful on clay marls. Cultivated
only where the better kinds of clover cannot be grown.

No. 27. Thrives on dry or moist, sandy or clayey soils.
Well suited to dry lands at high elevations, though poor.

No. 28. Excellent fodder plant for warm, sheltered situ-
ations. Thrives only in deep soil, and when subsoil is not
wet.

VITALITY OF SEEDS IF PROPERLY KEPT.
(McKEerrOW.)

Turnips.cee. ceeeee. § years | Wheat...... ..... 2 years
Rape..ccoevecnnnn, 5 ¢ Buckwheat........ 2
Pumpkin....coc0.. 5 Cornieevennnn ceenns 2 ¢
Peas........ ceeenn 3 Timothy........ e 2 ¢
Beans.... ...cov.ee 3 ¢ Rye...ccoivieennn .20
Clover....ccee [ Flax........ N 2 ¢
OatS.evveeeease ceee 304 Millet.......oovvnns 2 ¢
Barley.......... .3 " Orchard-grass...... 2
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SEEDSMEN’S CUSTOMARY WEIGHTS PER BUSHEL OF

AGRICULTURE.

SEEDS. (E. Brown.)
Pounds ) Pounds
Kind of Seed. per Kind of Seed. per
Bushel. Bushel.
Alfalfa. ... 60 Millet:
Amber cane.. 45-60 Barnyard. ........... 30~60
Bent grass: Broom corn 45-60
Creeping. ... ......... 10~-20 Common. . 48-50
Rhode Island......... 10-1§ e 48-50
Bermuda grass.......... 24-36 Golden wonder. . . 48-50
Bird’s-foot clover........ 60 ungarian........... 48-50
Bitter vetch. .. ......... 6o Pearl. .............. 48-56
Blue grass: . Milo maize............. 50-60
ada.......co00ennn 14-20 || Oat grass: 10~14
Kentucky. .. coooeunnn 14-30 || Tall................. 7-14
Texas. coovvennocnan 14 ||  Yellow.............. 45-60
Broad bean. ............ so—6o || Orange cane...........
Brome, awnless. ... ..... 10-14 g grass. . .oc.0a.. 10-18
ea

Lupine, white. .« cc...v.. .
Meadow foxtail..........
Meadow grass:

Yellow trefoil. ....... ..

s0—-6o
60

14
15-28
60
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WEIGHT AND SIZE OF GARDEN SEEDS.

(VILMORIN.)
Wt.of a | No. of Wt.ofa | No. of
t. of | Seeds &te of | Seeds
Name. s, | ina Name. ds, | ina
Oz. Grain. Oz. Grain.
Anise.......... 11.7 13 Leek.. ........ 21.4 26
Asparagus bean 29.9 | 32-42 || Lettuce........ 16.7 52
Bean........... 24.3 *5 Maize......... 24.9 t2~3
Beet........... 9.7 3 Muskmelon. . 14.0 4
Borecole.."...... 27.2 19 Mustard, black..| 26.2 45
Broccoli. . ...... 27.2 24 white .| 29.1 13
Cabbage........ 27.2 . 19 Nasturtium, tall.| 13.2 ta-s
Caraway....... 16.3 23 dwarf.| 23.3 b ¢
IOt : . Okra. ......... 24.1 |fro-12
With spines. 9.3 45 Onion......... 19.4 16
Without spmes 14.0 62 Pea........... 27.2-31.1| t1-4
uliffiower. . . .. 27.2 24 gray or field.[26.4-31.1] 13-5
Celery.......... 18.6 162 Peanut.. ...... 15.5 1-2
Chicory........ 15.5 45 Pepper. ....... 17§ 10
Cress, American 21.0 62 Pumpkin. ... .. 9.7 12
com.garden| 28.4 29 Purslane. ...... 23.7 162
Cucumber,com. .| 19.4 2 Radish. .. ..... 27.2 8
globe. 19.4 6 Rhubarb. ...... 3.1-4.7 3
. snake. 17.5 3 Salsify. ........ 8.9 6
Dill............ 1.7 58 Spinach........ 19.8 7
Eggplant....... 19.4 16 Squash.. ...... 16.7 6
ndive. ........ 13.2 39 Tomato........ 11.7 | 19-26
Gourds, fancy. . 17.5 1 Turnip. ....... 26.0 29
g ........... 9.7 13 Watermelon. ...| 17.9 | t3-4
Kohlrabi....... 27.2 19
* In 100 grains. t In 1o grains.

AVERAGE TIME REQUIRED FOR GARDEN
SEEDS TO GERMINATE. (Bamey.)

Name. Days. Name. Days. Name. Days.
Bean......... 6-10 |[Corn......... 5-8 Parsnip .. .... 10-20
Beet......... 7-10 || Cucumber. ....| 6-10 || Pepper....... 9-13
Cabbage. ..... 6-10 || Endive.. ..... s—10 || Radish. ...... 3-6
Carrot. ... ... 12-18 || Lettuce....... 6-8 Salsify. ....... 7-12
Cauhﬂower 6-10 |[ Onion........ 9-10 || Tomato....... 6-12
Celery........ 10-20 || Pea.......... 6~-10 || Turnip....... 4-8

YIELD OF SEEDS FROM AN ACRE. (BaiLey.)

Yield Seedsmen
Good Maxlmum would Figure in
( _C;g%u (= 50 %u ?iakﬁ:g Contracts
Wheat): Wheat). or rﬁflguan
600 lbs. 1500 lbs. 500 lbs.
250 8oo 200
150 700 100
125 600 100
900 2500 800
100 400 100
100 700 100
Sweet corn. v oo vuvnn... 1000—2500 2500—4000 800-2000
(acc. to var.)
Tomato.. ....ooovvunn. 100 400 100
Watermelon. .. ....... 150 1000 100




AGRICULTURE.

116

‘retuuazad o ‘queld e d [enuuy —'€ FLON

PuUB APOIY3 PUNOI3 dY3 ISA0D [[IA JBY} ‘S3BO IO ‘I3[1
® pUB UOSBIS AJP 9y} Sumump UOHEBANND UBID JUBI

SP39M 9AG-A3JY JO ‘SOIISHIAIOBIBYD Y3 JO SWOS YA ‘SWEU [BIIUYII] PUB UOWIWIOD 3Y3 S3uasaid
ramy[noLBy jo Juswireda( °§ () IstUsjoq JUeISISSY ‘AamaQ 'H "1 494

+'SAIIM SNOIXON J0 TTAVL

‘SAdIM TIA ’



117

WEEDS.

*§081 ‘}00qIBaX AMIMOUSBY JO *3da( °S () ‘SPII Y| Pr4punpy om [ {0 21qp [ w0y IOYMB Y3} Aq PIUPI-31 PUB PBSUIPUO]) 4

*Buimows ¢ 3ur _"

-md ‘uoneAnn) pue  samiseq

. m.%adia?o aep |
‘BUIPads Jo “AcIg !
.w:ﬁm

-dor Aawsy pue '-sed ‘smopeow

‘ARNO  AyBWIAY Y|
“Burpass Jo ‘Aalg
*SUM®[ UL §3001

BuB3p  :-Anp
‘wﬂ—“o
~-do1d AAa®ay pue
AN djBUIANY
‘Burd
-doxd Aaeay pue
ARND  djBWIANY
*sdoxd
P20y yirm “An3no
{Ppaas ueap Burmog

‘uoryeAn3(NO |
Burwng Suimop

'PIIE UBAY
*sdo1d jo uory
-8j01 pads ued)|
*Pads uweap))
sdoxd
‘ajejns .-RWMWM
‘Burpass jo ‘aaig
‘3uippnds 3uid
~doxd AAesy pue
‘AN AWV

‘room
smopesw
*spayures3
smopevow

puel  asep
*sainy

pue]  asep

“sopIspeoy
‘sume| ..w@.——.—u.

-sed ‘smopeBop

‘sdoxo

urerd 'smopeap

‘£Ley 3daoxa

sdoid (8 ! splatg

‘Sp[agurels)
1oom ‘sainjsed
tsadeld 9ysB M

*Jeaya

‘sp[eyureln

eJeJ[e ‘IIAO[D)
“op
‘ures8 !spparg

‘Smopeaw

‘[oom
ut sinq  ‘spadg
‘puLM spaag
*s3001
Butuunl ‘spasg
-op
‘puws 4q
PALLIBd  iSPIAG
'Spasg
‘s7203s3009

“pass
ureld ur sp3sg
‘S[BWIUR {SpPaIg

*pass _
ureld ur !spasg
‘P.S BJ[BJIB pUB
33A0[0 Ut :§pasg

‘o

P

*AON 03 Anf

‘300 03 A

*AON 03 ‘Sny|*
.aawuw 03 h__.«

*AON 0% LB
‘390 03 Anf
*3dag 03 “Bny
*300 0% AN
*AON 03} ‘3ny
*3dag o3 Anf

*AON 0% aum
30y 03 4n

uress vy :Sposs;

‘3003 Zutuuns _

w3 lsplatg

:puis

*30Q 03 dunf

‘UuLly 03 ‘3

‘aIdYMATIAY

‘Ysepm 03 Sj
*UULJY 03 ‘A

‘ORI 03 "IN
‘araymAIIAY
‘Usep 03 ‘o
p.misam pue
O°'NOT'XN
‘YSBM 03 ‘O

310 03 3|

1SpPadg. ‘39 01 Anf ‘YIMW LI ‘IR

‘310 pue

z"dleu

-1ogjo  wmsso[80uk)
1 Stsuapeued uo[13da]
g 9suUd
-urjoied  wnuglog
1"B[N300 STuAY3 Uy
g mnoe
-XBIl8} WNOEXEIR],
¢'sSndsto xawmy
g'suadar wniLdoidy;
1°95UdA
-18  wnuradsoyy
1°3suUsp
-BU®Bd wnyu

1°0;
-BUI3  BWWNSLIBY
N
-£quda 2Inosny)
1"shuledds snwoig

*Jamoy
Asdir) ‘an3uo) s,punoly
‘aueq
-e3p ‘T1e? S,3[00 ‘paam
-133Inq ‘paamasioy

*Jenq pues ‘ap)
-39u [Mq ‘3[332U ISIOH
**padmL ey ‘[auusy doq

.......... “uoyapuEq

eop
MO[[34  ‘Yo0p  PpalIn)
*ss813 yomb
‘sser8 yom  ‘sseil
yoenb ‘sswid yono)
*j001pal
‘paamuoadid ‘3014l
38ayM ‘[[omwOI3 ‘UI0)

* *mq 3000 ‘angs[o0)
‘uordured asol
‘91000 wI0d  ‘3[}20)
UIAJAOQ[ ‘Ioppop ‘In3d
S,[1A3p 'JOpPOP JIAAO[)
......... 1BoYD ‘sSY)

1'SISUdAIE eISSRIg

¢'SISUdAIR snnpIe)

*pIeISnuw MO[[a4
pIeIsnw prra ‘y20[I8YD

-aIsIy3
PasInd ‘a[Isty3} BPEUBD



AGRICULTURE.

118

*sdo1d ureld “pass .:uﬁno“ MO[[A
-op ‘pug gu&:mo I9AO[O UL :§Paag| *‘AON 03 A[nf| ‘aIYMAIGAF 1 eoONe[3 BO[Yd0338Y)|‘[183X0] * uoad g
“S3OTPO
‘UOIIBALYMO |AFIEp  isaing oryQ pue ‘poam
y3noioys : Buruing (-sed sp[ayurels) *puIM iSpaag| *03( 03 dun(|'uuly 03°q ‘N 1'95UdATR IdSB[Y L [-youdr]  ‘ssardfuudg
" sdosd asusp Bur [ i -s[ewtue 1’3[eryo
=M0J38 { UoKIBAKMD | .SI2UUNI :SPadg| *03(] 03 ‘IBN| ‘¥ 03D °N| .wnuwradsoyjuedy|-cccccc amq Aen3dereg
‘paamagIym
*8j0038 *o1yQ pue ¢ WNWIYIUed [‘Astep ajym ..uﬂwo
-op -3001 1spasg| ‘300 03 LInf *BA 03 *d][|-no] wnwdyjussALIy)|-s [[nq .hmma% L3-x0
“Astep pas
*}[es {UOIIBALNO *§390353001 g'wnd [‘ysniq jured ° sarpe|
Burpass 3o Q>o.-m - [ pura anuom 390 03 *3ny| "3 03 X ‘N|-BIIUBINE WNIDBINH |‘PIomsiney a3ueiQ
(35 Spass
Buuayjows pue Buiyoed L3198 *98pas 0200 ‘0200
"AND  ABWINY [[[-anu up ‘ssaqny|'AON 03 *8ny| °X3], 03 *BA| g'Snpunjolr snidad4)|‘a8pss Inu ‘sserd nN
“uoBARNS *3[O1} 1e883q ‘pass
{pads aaowvumﬁBow Il g|'siewius (spasg| ‘300 03 A[n[| ‘ddymAIeag| yemdde; emdde|-jions | payedl-moueN
-8urddosd
£avoy  *An3MO *$3001 SutuUNI ‘poamis
Buipads jo -a’arg vl lpuia :spadg| *3dag 03 *Bny|'qaN 03 X N| g BOBUAS serdajosy| pIamu0}joo ‘paamI
: “Saprotsoiq
*BuIpass Jo ‘adxd ‘op ‘op *e] 03 "B\ | -we nwnmﬂoaouono, **paom3Bid ‘en UBDIXI
*[lo-[800
1 3oe_wam=§ '$3001 [B1U _2. .
‘Bulpass jo “Al1d -uazed  isp3dg| 3100 031 *Bny| Ol 03 ‘|2 s eivmpued 08503_. Y3Iea-ayjy-jo-uepy
a pRsjouon | .
“UOY}BIIPB; -nquisyq puse -8ur snoun( . .
jo ﬂvom—mo% wm_.au ] ow.m 30 cﬁw.m -uj asayyy | OWEN [EOIUUORL SIWEN UowIwIO)
Jo SPOYIdN

((panutiuo))—SATAM SAOIXON 40 TTAVL



119

WEEDS.

*UOIIBAIIMO
1pa3s uwd[d Futmog

*Butpass Jo aldrg

-op
*UOI}BATY]
tBurpsas  jo .\ﬁwn—

*Soys® pus
s .bn% Bur
=13yjows :'AM)
"UOLIBAIIMO
‘Burpass jo -alxg

“uoHBAnMY)
“Buy
-umq {uoieAnn)

“uotjeA
-1mo {pads uvd)
*8uiddord (Burp
-pnds :uo1IBAINY)
*31qqnis Suimowt
{8urpass jo ‘aa1g
UOI}BAII[ND J380[)
“Buruamq

{8u1pass jo ‘Adlg
“uorjea

‘SPIay
ulod pue uIBln)

“pue] prreAnm)

*samyseq
‘[ooam ‘samised
‘pue] agsBA

‘samj
{SMOPpRBIR|

‘op
*sdoxd

e ‘asdymArang
*urelsd [[ews

913 ymAIaAg

-sed

-sdoxd
18 ‘a1dymAIoay

*samjsed

PuB  SMOpPESJy,
*sdo1o

[[® ‘aI3ymAIdA g
*sdo1d> uspsed

* pue| pAyeAlIN)

-sdoxd
e ‘213ymAIanyg

*sdoxo (18

'Spasg
s|ewue
‘spasg
‘S[ewiuB ‘spa’g
*SJ03s
-j001 T poss
I9A0[0 UL ‘SPIsg
op
SPadsg

‘PUIA 1SP3dg

‘pura

‘PULM (SpIag

13N Znoioysy
nw_ﬂ.voomauo ‘adlg

: pus| pazeAlng

'Spasg

-poos
ures8 up ‘spasg| ‘190 03 AM[

"AON 03 aunf

*3dag o3 *Sny

"AON 03 *3ny,

‘AON 03 ‘Bny

‘300 03 *Bny
"30Q 03 Anf

"AON 03 *Buy|[

03 03 LB
"AON 03 "3ny

*AON 03 A[nf

*93(g 03 "Bny

*03(J 03 aunf

*AON 03 &[nf

*d’N 03 I
x3], pue

‘T 03 Q3N

*JUOJY 0% "X3],
T8) pue

azoym
-£I9A3 A[1edN
Q3N 0% 0O
*AIYMAIIAY
*010) 03 "YW
‘azoym
-AJIAD ApaBaN
‘pism
-ynos pue
SIM 03 W

‘op
*a19ymAIIAY

10 03°1) pue
sl 01 oMo

'snma
-[0AU0d wmnuo3£[oq

1"SNINUUE SHYIULIS
unieqnf wnapIoy
wns

-outds wniyjuey

1
¢ B[[9S03308 XIWNY
wnotueA
-14suuad wmuosA[og
'su
-ojsed-esinq esing

1'sn3e13 f[ey Blos[eg
283
-ejoadue] o3ejue[q
18103
-BISIWILIE BISOIqUIY
1°890BII[0 BOE[NIOJ

1"BJOLIBOS BONjoR]

1'snxay

*AIIYMAIIAY

-01331  snyjuBIBWY

1"BLIBUT BLIBUYT

‘paampuiq

AO¥[q *3eYMNONG P,
Jamopguns

uowwod  ‘ramopgung
*A3pieq pm

‘resxoy ‘1l [aumbg
*3[Is1Y3 Isau

-14) ‘mqaqo00 Auidg.

P99M.IMOS ‘[3.110S 3sI0Y
‘[auos ppay  ‘[auog

‘pIamjouy ‘ pIdMUBWS
*3I0MY3003 ‘asind
-x01d ‘osind s praydaygg
‘poamaiquung uers
-y ‘9lIstyl ueIssny
*ssei3d
arddu ‘wioy{ong ‘urel
-ueld }oelq ‘sseId qry

. peos
‘uo3erpdeus umwwﬁﬁmm
*POOMULIOM UBIOY

‘paamyour  ‘paamsoy
‘poamIailq  ‘padmBey
*£apsnd ‘Aaysand ‘sus]
-sid uapsed ‘sus[simg
*30n339] Pl ‘pId

- ‘queld  ssed
-woo ‘aonyyel Appoud
‘qjuee

|-ewe ySnos ‘poomBig



-

AGRICULTURE.

120

samjsed Ur U3IBS USYM N[IW 13331q A13A sddnpord 31 H[IW IO ‘sjonposd Ane

‘smopedws 3urpass -samjsed *Spass
=3I ‘UOIIBZI[I}MI3] |pUB SmOpBAIW |ISAO[D pue *J3A0[O 339M8
pesserour CARMO|LIp ros Aepp|dey ur  ispesg| ‘390 03 AM[| ydIW 03 'PI|1'SHEUIOWO SNIOMPW AMO[[24 $30[I[3W MO[PX
*'SOIN3SE rum
-op  pue] ajse 0 *AON 03 ‘3n *gr) 03 *X9 |-I[0JINU} WMIUII * ‘]ouua} B0op MO[[PX
a P N V| 2D 03 xaL o | “o0p payee]
‘op ‘op ‘op 300 03 "Bny| "SI 03 "I |-OJISMIqO xoumy |-PEOIq  *}o0P mb%w_%—?
.3 ﬂo.s.gs_:o od *sany -19331u ‘uesng PaL3d
H u1pass o AdI[-S {smopea -spaag| *3dag 03 £ ‘oo 03 3 -B1ITY BI{00qPNY |-UMOIq ‘ASIED MO[PX
¥ mQO.ﬂvm ~mﬂuﬂ>0ﬂﬂ—>§ .ﬂﬂamﬂdwvs»nwm 3dsg 03 A MO o3 °N z 1 EP1esqPny 4 -sseI8 qeld
PoOY Y3tm “"AIN) PUB SPIOYUIBIN POLIEd | ISPIIG|'AON 03 ‘Bny| X3 03 ° [°N ["BOIpUL duIsnaly |‘SSBIB dxiM ‘SSBI3 PIBX
‘8uid ‘uread sjon
-doxd Aaeay pue -vo.& A1rep *o11e3 prm
*AL3[MO ww.uaﬁwuz to1oymAIaAg|-spass sjoiqmg|-ideg 03 ‘Bny|( D 'S 03 "uUdg g'o[BaUIA WnT[y|‘Ot3e3 ploy ‘UOIO PIIM
‘Buumniysed
‘Burwing  ‘spaIss *s380
u®Bad Buimog ‘Sp[aYIeQ|pa9s” ur ‘spasg|-jdeg 03 An[ ‘op renjey BUdAY|C T s3e0 PIIM
‘s|ewiue
*AINO JUSIS ‘Joom Ul |Aq pauredsing
-1ad ‘19yjeam [snowumfuy sing ['Spass !s3d03s PRz
£1p wr Burrosqng|tewreid = uad(Q|-3003 BUIUUNY'AON 03 ‘Bny|[e) 03 'UUIN -oprda] BZIYIILIA[DH| " 2013001 PIIM
*UOIIBAI MO *SaINy, ‘pum ‘pu] pue ~20€] S PUUY usen)
ey ur Suiqqnig|-sed ‘SMOPEIJy|'S[EWIUB SPIIG| "AON 03 AInf|'BA O3 N z' 810180 snone(y|‘ISAUS,pIiq ‘J0IIEI PIIM
‘pain( *pa3g 10 :o—a Sur ¢
*uor3BIIPBY -uJ s3onpoI -nqust Burpeag *snoum( . .
I wvoswwzm ﬁ:wa :f%%amnvﬁ uolyese o.& Jo Suny -uf azoypy | OWFEN [FOIUHOSL SIWEN UOUILOY
. jo 20®ld . Jo SPOYIdN

(poAusuo) ) —SAAAM SAOIXON J0 ATHVL




ENEMIES OF FARM CROPS, 121

VIII. ENEMIES OF FARM CROPS.

TREATMENTS FOR INJURIOUS INSECTS AND
"FUNGUS DISEASES OF PLANTS., -

By the late Prof. E. S. Gorr, of Wisconsin Experiment Station.

The value of the following treatments for preventing injury
to crops from insects and fungus diseases has been proved by
abundant experience. It is essential that the treatments be
given promptly and thoroughly. In the case of fungus dis-
eases, it is generally essential that the applications be made
before the disease appears, since they are preventive, rather than
curative. TAe treatments considered most important are printed
% stalics. As a rule, those not so printed need be given only
in seasons or localities in which the attack is serious.*

Formulas.

No. 1. Bordeaux Mixture.—Place 4 pounds of copper sulfate
in a cloth sack and suspend this over night in a wood vessel
containing 4 gallons of water, immersing the sack. Inanother
wood vessel slake 6 pounds of fresh lime in as many gallons of
water. When the lime is cool, pour it and the copper sulfate
solution into a barrel and add enough water to make 45 gallons.
Apply at once with a force-pump, with spraying nozzle, stir-
ring frequently during the application,

No. 2. Ammoniacal Copper Carbonate.—Dissolve 1 ounce of
copper carbonate in 3 pints of strong ammonia and add this
solution to 25 gallons of water. Apply as in No. 1. No stir-
ring is required.

No. 3. Copper Sulfate Solution.—Dissolve, asdirected in No.
1, 1 pound of copper sulfate in 15 gallons of water. Apply
as in No 2,

No. 4. Stir 4 ounces of Paris green in 40 gallons of water,
and add 4 pound of fresh lime, slaked in 2 quarts of hot
water. Apply as in No. 1.

No. 5. Bordeaux Mixture (No. 1), with Paris green added at
the rate of 1 ounce to 10 gallons. Apply as in No. 1.

¢ The following scheme for treating crops is after a plan published by
the late Mr. E. G. Lodemann of Cornell University, in Trans. N. Y, State
Agricultural Society for 1893, pp. 176-179.



122 AGRICULTURE.

No. 6. London purple, 4 ounces, very thoroughly mixed with
25 pounds of /and plaster. Apply with a sprinkling-box.

No. 7. Mix 1 ounce of fresh powdered whkite hellebore in 3
gallons of water. Apply at once with force-pump or sprinkling
pot.

No. 8. Kerosene Emulsion.—Dissolve } pound hard, or 1
quart of soft soap in 2 quarts of boiling water; place 1 pint
of kerosene in a tin can; pour the boiling-hot solution into
this, cork, and shake rapidly for 1 minute. Before using,
dilute with its own bulk of warm soft-water. Apply as in
No. 2.

No. 9. Mix 1 pound of fresh Pyrethrum powder with an
equal bulk of air-slaked lime in a bottle or tin can; cork
tightly and leave 24 hours before use. Apply in still air,
with sprinkling-box or powder-bellows.

No. 10. Air-slaked lime applied with a sprinkling-box.

No. 11. Cut small cards from thin tarred paper, slit one side
to the centre, and make a short cross-cut near the end of the
slit, as in drawing.

No. 12. Corrosive Sublimate Solution.—Dissolve 2} ounces
of corrosive sublimate in 2 gallons of hot water, and pour
this solution into 15 gallons of cold water. Use wood,
earthen, or glass vessels. For potato scab the formaldehyd
treatment is preferable (see p.' 107).

No. 13. Potassium Sulfid Solution.—Dissolve § ounce of
potassium sulfid (liver of sulfur, sulfuret of potassium)
in 1 quart of warm (not hot) water, and add this solution to
§ quarts of cold water. Apply as in No. 2.
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A CHEAP ORCHARD-SPRAYING OUTFIT.
. . (U. S. Dept. of Agriculture.)

Spraying to control various insect pests, particularly those
of the orchard and garden, has reached so satisfactory and
inexpensive a basis that it is recognized by every progres-
sive farmer as a nec-
essary feature of the
year's operations, and
in the case of the apple,
pear, and plum crops
the omission of such
treatment means seri-
ous loss. The conse-
quent demand for
spraying apparatus has
been met by all the
leading pump manufac-
turers of this.country,
and ready-fitted appa-
ratus, consisting of
pump, spray tank or
barrel, and nozzle with
hose, are on the market
in numerous styles and
at prices ranging from
$20 upward. The cost of a spraying outfit for orchard
work may, however, be considerably reduced by purchasing
merely the pump and fixtures, and mounting them at home
on a strong barrel. An apparatus of this sort, representing
a style that has proven very satisfactory in practical ex-
perience, is illustrated in the accompanying figure. It is
merely a strong pump with an air-chamber to give a steady
stream, provided with two discharge hose-pipes. One of
these enters the barrel and keeps the water agitated and
the poison thoroughly intermixed, and the other and longer
one is the spraying hose and terminates in the nozzle. The
spraying-hose should be about 20 feet long, and may be
fastened to a light pole. preferably of bamboo, to assist in

Orchard-spraying Apparatus,
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directing the spray. The nozzle should be capablzs of
breaking the water up into a fine mist spray, so as to wet
the plant completely with the least possible expenditure of
liquid. The two more satisfactory nozzles are those of the
Nivcr and the Vermorel type. A suitable pump with nozzle
and hose may be obtained of any pump manufacturer or
hardware dealer at a cost of from $13 to $15. If one with
brass fittings be secured it will also serve for the application
of fungicides. The outfit outlinéd above may be mounted
on a cart or wagon, the additional elevation secured in this
way facilitating the spraving of trees, or for more extended
operations, the pump may be mounted on a large water
tank.

PREVENTION OF OAT-SMUT. (Gorr.)

The smut of oats, which causes an annual loss to the
farmers of the United States amounting in the aggregate to
millions of dollars, may be entirely prevented by treating
the seed oats before sowing, at a cost for labor and materials
which need not exceed five cents per acre of oats sown.

Two methods of treatment have been found satisfactory.
These we will call for convenience the Formaldehyd Treat-
ment and the Hot-water Treatment. The first has the ad-
vantage of being the simpler, but it requires a small cash
outlay for materials. The second requires no materials or
apparatus except what the farmer already has, unless it be
a good thermometer.

The Formaldehyd Treatment.—Soak the seed oats one hour
in a solution of formaldehyd, made by adding one ounce of
formaldehyd to every 3} gallons of water. Place thé water
in a barrel, or other convenient vessel, add the formaldehyd
to it, and pour in one and one-half bushels of seed oats for
each 3} gallons of the solution. At the end of one hour,
draw off or pour off the part of the solution that is not ab-
sorbed by the oats, and spread- the oats on a clean floor to
dry. They shculd be shoveled over once or twice a day
until dry enough to sow.
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Formaldehyd is a liquid that may be purchased at drug-
stores. Ask for forty-per-cent formaldehyd. It costs from
50 to 60 cents per pint, and a pint contains enough for about
30 bushels of seed oats. It is sold in smaller quantities at
10 cents per ounce. If formaldehyd is purchased in consid-
erable quantities, it will be well to have the druggist weigh
out one ounce in a small bottle, and then mark on the bottle
the height to which the ounce reaches. This bottle may
then be used as a measure in adding the formaldehya to
the water.

The Hot-water Treatment consists in soaking the seed
10 minutes in water at a temperature of 133° F. Heat the
water in a large kettle, and close by sink a barrel in the
ground to within a foot of the top. Pour a part of the hot
water into the barrel, and take the temperature with a good
thermometer. Then add either cold or hot water, stirring
it in the mean time, until it shows a temperature of 138°.
Put about a bushel of oats in a coarse gunnysack, tie this
to one end of a pole and rest the pole over a post, thus mak-
ing a lever, by which the sack of oats may be easily raised
or lowered. Now dip the sack of oats into the water in the
barrel. The water will be immediately cooled, and hot
water must be added to keep the temperature about 133°.
Let one person attend to the temperature, and another to
handling the oats. Keep the oats moving in the barrel.
Take them out at the end of 10 minutes, dip the sack at
once in cold water, then spread on a clean floor to dry.
Shovel them over three times a day for a few days, when
they may be sown with a force drill ; or in two or three
hours they may be sown broadcast. As the oats absorb
considerable water, it is necessary to sow about half a
bushel more per acre than when untreated seed is used.
This is on the basis of two and one-half bushels per acre.
Two men in one day can treat enough seed to sow tweaty
acres.

This treatment may also be applied with satisfactory
results for the prevention of smut of other cereals than
oats, and for prevention of potato-scab, as will be seen from
the following article.
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THE FORMALDEHYD TREATMENT FOR TEE
PREVENTION OF THE SMUTS OF CEREAL
GRAINS AND OF POTATO-SCAB. (Boriev.)

For Wheat, Oats, Barley, and Millet.—Use formalde-
hyd (40 per cent solution) at the rate of 1 pound of
the liquid to 45 or 50 gallons of water. Use any method
of wetting the grain most suited to your means. Sprink-
ling and shoveling is as effective as dipping, if carefully
done.

It is well to treat one day and allow the grain to remain
piled up overnight, thus allowing the fumes of the solution
to act throughout the pile.

Cautions.—(1) In the case of oats or barley the wetting
must be more .thorough than in the case of wheat, so that
the formaldehyd or gas may penetrate beneath the husks of
the grain. '

(2) Do not allow wet grain to remain in a pile long
enough to get hot. A very slight degree of fermentation
may greatly reduce the yield.

For Potato-scab.—Soak the tubers before cutting one hour
and a half in a solution of formaldehyd at .l1e rate of one
pound of the liquid to thirty gallons of water; or in a
solution of corrosive sublimate, using one pound of the
chemical to each fifty gallons of water.

Note : The potato-scab fungus lives from year to year in
the soil and upon old vines. Hence it is wise to try to
keep it off your lands, by treating all seed-tubers. (See
Bull. 37, N. D. Experiment Station.)
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FIGHTING THE CHINCH-BUG BY MEANS OF
KEROSENE EMULSION. (Gorr.)

Experiments have established the fact that with thorough
work according to the directions given below the kerosene
emulsion will prevent the invasion of cornfields by chinch-
bugs, even though the bugs appear in great numbers.

How to Make and Apply the Kerosene Emulsion.—Slice half
a pound of common bar soap, put it in a kettle with one gal-
lon of soft water, and boil until dissolved ; put two gallons
of kerosene in a churn or stone jar, and to it add the boiling-
hot soap solution ; churn from twenty to thirty minutes,
when the whole will appear creamy. If properly made, no
oil will separate out when a few drops of the emulsion are
placed on a piece of glass. To each gallon of the emulsion
add eight galions of water and stir. Apply with a sprink-
ling-pot.

Every farmer should learn to make this emulsion, as it is
a most useful insecticide. It is especially valuable for kill-
ing lice on cattle and hogs. Paris green will not kill chinch-
bugs.

The bugs will be very likely to enter cornfields border-
ing grainfields, after the grain is cut. Before they have
had time to do this plough a deep furrow along the side of
the field they will enter, and throw into it stalks of green
corn. When the bugs have accumulated on the corn,
sprinkle with the emulsion. Put in fresh stalks and sprinkle
whenever the bugs accumulate. If they break over the
barrier, as they probably will, run a few furrows a few
rows back in the field, and repeat. When they have at-
tacked stalks of standing corn, destroy by sprinkling.

If the remedy is tried, it should be used persistently. To
kill one lot of bugs and then stop will do little or no good.
When the bugs threaten to destroy as much as five or ten
acres, it will pay for one or two men to devote their whole
time to the warfare. Only a part of each day, however,
will be needed. Some corn will he last at best, but the most
of the field should be saved
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IX. FORESTRY.

FORESTRY FOR FARMERS,

By Dr. B. E. FraNow, late Director of the New York State College of
+ Forestry.

There has been much talk about forestry in the U. S., but
there has been little application of the teachings of that
science. This is easily explained in so far as the lumber-
men are concerned, who are in the business of making
money by cutting the virgin woods, similar to the mining
of ore, but it is less intefligible with the farmer who is pre-
sumed to be in the business of making money by the pro-
duction and harvesting of crops, which he grows on the
soil of his farm.

That his wood-lot could and should by him be also treated
as a crop seems rarely to have entered his mind. Whether
he starts out, as in the prairie portions of the State, by
planting a grove, or whether he cuts his wood from the
virgin growth which he left after clearing enough for field
and meadow, in either case he should fully realize that he
is dealing with a valuable crop, which requires and will
pay for the attention and application of knowledge in-its
management, such as a true husbandman would give to it.

The Wisconsin farmer, just as his neighbor in Minnesota,
living in a State largely covered with timber of great value,
has special reason to practise the principles of forestry in
order to get the most out of this part of the property both
for the present and the future. And those who are located
in the prairie portions have no less need of maintaining a
forest growth on some part of their farm as a matter of
proper management of their resources.

The first thing, as with every other crop, that will have to
be decided is on what portions of the farm this wood-crop
is best propagated. In deciding about the location of the
wood-lot the farmer must keep in mind :

1. That wood will grow on almost any soil, which is unfit
for agricultural use; that, although it grows best on the
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best sites, it is to be mainly considered and used as a *‘ stop-
gap’’ to make useful those parts which would otherwise be
waste. .

2. Thata forestgrowth,besides furnishing useful material,
is a condition of soil-cover which affects other conditions,
namely, of climate and water-flow, and hence its location
should be such as to secure the most favorable influence on
these.

3. That the wood-crop does not live on the soil, but on the
air, enriching the soil in nutritive elements by its decaying
foliage rather than exhausting it, and hence that no ma-
nuring and no rotation of crops is necessary as in field
crops; in other words, the location of the wood-crop can be
made permanent.

A wood growth should therefore be maintained on the
farm :

a. Wherever the ground is too wet or too dry, too thin
or too rocky or too steep, for comfortable ploughing and for
farm crops to do well, or for pasturage to last long, or, in
general, where the ground is unfit for field and meadow.

4. On the highest portions of the farm, the tops of hills
and also in belts along the hillsides, so as to interrupt con-
tinuous slopes, which might give rise to such a rush of
surface-waters as to gully the ground and make it unfit for
field crops or pasture ; the gentler slopes which are liable
to washing should at least be kept in grass or terraced for
crops to prevent the rush of surface waters.

¢. Along watercourses, where narrower or wider belts of
timber should be maintained to preveat undermining of
banks and washing of soil into the streams if ploughed too
close to the border; the shade of a forest growth would
also check rapid evaporation of smaller watercourses.

d. Wherever the protection by a wind-break against cold
or hot winds is desirable, for which purpose the timber belt
is of more far-reaching effect than the wind-break of a single
row of trees ; the reduced evaporation from the fields due
to this protection has been known to increase the yield of
field crops by as much as 25 per cent.

e. On all unsightly places, which impair the general
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aspect of the farm—and there are few farms without these
—a few trees, a small grove, will add to the thrifty appear
ance of the farm, make useful the otherwise waste spots,
and serve as shelter to grazing cattle, etc.

Altogether, the farmer should realize that husbandry of
soil and water is the secret of future success, ang that
successful water management is best attained by the main-
tenance of properly located and well-managed forest areas.

There is much extravagant talk about the influence of
forests on climate and on rainfall especially. We have but
little definite knowledge on these subjects, but it takes no
expert, only a little observation, to appreciate the effects of
a wind-breaking timber belt on one’s own feeling, and it
takes but little reasoning to appreciate that the field crop
in the shelter of the timber belt participates in this feeling.
The dry winds are the great bane of field crops in the West,
because they dissipate the moisture ; a timber belt breaks
their force and reduces thereby their evaporating power.

Just so it takes no great philosopher to see that when
rain falls on naked ground it compacts that ground and by
and by prevents itself from penetrating; the water is forced
to drain off superficially and rapidly, instead of sinking into
the ground and remaining there for the use of field crops.
And that the washing and gullying of the soil is also a result
of this rushing off of surface-waters, due to the clearing
away of its plant-cover, requires no wise man to point out;
every farmer experiences it more or less every year.

That any one farmer’s neglect or the devastation of any
small part of the forest growth should have an influence on
the rainfall or climate of the whole country nobody should
claim; but the conditions surrounding each particular farm,
its local climate, soil, and water conditions, are changed,
and finally the aggregate changes make themselves felt over
the whole state. )

Now as to the management of the wood-lot a few hints
may be acceptable. The farmer may not necessarily employ
the finer methods of managing the wood-crop, but by the
mere application of common sense and a little knowledge
of tree-life he may do better than he does at present.
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He should at least observe the following rules :

1. Fire should be carefully kept out of the wood-lot,
for it has in no way a beneficial effect. It kills not only the
undergrowth, which is desirable because it helps to shade
the soil, and injures, if it does not kill, the young tree
growth, which is to take the place of the older growth, but
the wbrst effect is that it consumes the vegetable mould
which has accumulated by the fall and decay of leaves,
twigs, and other vegetation, and which forms the manure,
the fertility, of the soil. Fire is to be used only when
through bad management or otherwise a dense undesirable
undergrowth has come in, which it is too expensive to re-
move in other ways when the time for natural reproduction
has come or planting is to be done. It must then be used
with caution in early spring or late fall, before the brush is
too dry, when the fire will smoulder rather than burn
fiercely and can be kept within bounds.

2. Cattle must be kept out where young forest growth is
to be fostered. Sheep and goats especially are of no benefit
to wood-crops, but horses and cattle may be allowed to
browse through the wood-lot where the young growth has
passed out of their reach. Pigs are a benefit by working
over the ground and thereby burying seeds, especially
acorns ; but after the seed is so brought under ground
where a young crop is expected to be reared next year they
must be kept out. Altogether, the cattle and farm animals
should be kept where you want them, and not where you
do not want them. Sometimes, however, the roaming of
cattle may be beneficial by keeping down too dense im-
penetrable underbrush in young sapling growth.

It is better to so cut and manage the old timber that a
desirable new growth will spring up than to cut clean and
replant. Planting should be done only where there is no
desirable natural tree growth. Hence where there is a well-
established wood-lot, the whole management of the crop
consists in proper cutting. :

How this is best done cannot be described readily within
the short space of this article, but every farmer who is
interested in learning the principles of using the axe to
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advantage in reproducing a wood crop or how to establish
a wood-lot can obtain from the U. S. Department of Agri-
culture, free of charge, a pamphlet entitled *‘ Forestry for
Farmers,” in which in plain language is discussed in detail
how trees and forests grow, how to start a wood-crop, and
how to manage the wood-lot.

It does not exhaust the subject, but merely teaches the
first steps, and the thinking farmer will find his way of step-
ping farther.

NUMBER OF TREES ON AN ACRE. (EcGLESTON.)

The number of trees needed to plant an acre of ground,
at various distances apart, is as follows:

2 ft. apart each way 10,890 | 12 ft. apart each way... 302
3 by2ft......... 7,260 | 15 ¢ ¢ o “ ... 200
3 ‘“ apart each way 4,840 | 18 ‘¢ ¢ o “ ... I35
4 LX) . ‘e [ 2'722 20 (L) [ [ [ eoe IIO
5 [ . (1 . 1'742 22 ‘e ‘e [} . oo w
6 [ . (L3 [ 1.210 25 (X3 . . (1) P 70
8 (13 . (13 (1 680 30 . . (1 L1} cos 50
10 ‘e “ [ 1} [ 435

Rows six feet apart, and trees one foot apart in the row,
7260 trees per acre.

Rows eight feet apart, and one foot apart in the row,
5445 trees per acre.

Rows ten feet apart, and one foot apart in the row, 4356
trees per acre.

One mile of wind-breaks or shelter-belt requires 5280
trees, or cuttings for a single row one foot apart in the row
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STATES AND TERRITORIES OBSERVING ARBOR
DAY, WITH DATES. (U.S. Department of Agriculture.)

States.

Year of
First Ob-
servance.

Time of Observance.

Mississippi
Missouri.

Oregon....
Pennsylvan
Rhode Island
South Carolina,
South Dakota.

Wyoming. .
WZshing%on .

1887
189091

1886
1885
1887
1886

1882
1889
1887

1887
Uncertain.

22d of February.
First Friday al{er 18t of February.

Third Friday in April.
In spring, at appointment of governor,

anuall;y.s.

irst Friday in December,

Last Monday in April. )

Date fixed by governor and superintend-
ent of public instruction.

Date fixed by superintendent of public
instruction.

Option c;)f governor, usually in April,
' 0.
Option of parish boards.
Option of governor.
Option of governor, in April,
Last Saturday in April,
Option 1;; governor.
0.

Option of board of ecducation.

First Friday after first Tuesday in April,
Third Tuesday of April,

22d of April. ~

Option of governor.

0.
Option of governor, in April.
Second Friday in March.
First Friday after May 1.,

6th of Mag. by proclamation of governor,
In April, by proclamation of governor,

Second Friday in April.
Option t]s; governor,
0.

Variable.

Option of governor.

November, at designation of county sup-
erintendents.

22d of February.

Option of governor.

Fall and spring. at designation of super-
intendent of schools,
Option of governor,
Do.
Do.
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FOREST-FIRE LAWS IN THE UNITED STATES
(FerNow.)

(See p. 142 for penalties imposed.)

State. . &223: of Title. Chapier. Section.
Alabama...... ...|C. C. 1886,.. P P P 4226-8
Arkansasl....... S.!&“l-!:.s D } 48 1580~4
Californiad.. ...... P8(9 1886. .... 10 v eenaenes 384
Colorado... ....«z M:lls,' G S ;r 36 1414 15, 17-18
Connecticut3......[G. S. 1888, .. . 99 1458, 1460-2
Delawaret ...... |Vol. XVIII. .. 93 1-2
Florida .... ...... Laws 1879 .... 3141
Georgia®..........[1882... ........ 10 14569
daho ............|R.S. 1887,..... 69at
Illinois ........ ...|R.S. 1895 ..... 18
Indiana...........|R. S. 1894 .. .[. 200t
owa. ......... |McLean’s, 1888 5185=92
Kansas............[C. L. 1889. ....|. 7276-8
Kentucky.........|G. S. 1888. .... 5-6
Louisiana ........[1884............ .. . 817
Maine.... ... ....|Laws18g1.....|... «euuuenn 100 5
Maryland.®
Massachusetts”. .[Sup. 1888 ..... feeeieeanes 163 1-2
Michigan®.... 4‘ H‘:s“s':l_“ A.S. 2- . 328 94024
Minnesota®.... ...|G. S. . 95 6
Mississippi.. ..| 1892 . 29 1091
Missouri,..........[R. S. 188g. ....|veeineneen. 47 3613

1S 1847: Burning off permitted when consent of neighbors is secured
after 1 day’s notice.

2 Pol. Code, S. 3344-5: Persons firing woods, etc., liable in treble dam-
ages. Constable, etc., may order any inhabitants liable to poll-tax to
assist in extinguishing fire,

3 Must give notice, before burning off, to all residents within one mile,
and can only be done between February 1sand March 31, unless otherwise
oirdered by county commissioner.

4 Prohibits building fire in woods without owner's permission, and with.
out first clearing away combustibles, and extinguishing fire.

6 Must give x day’s notice, before burning off, to adjoining property
owners, and then only betwen Feb. 20 and April 1,

¢ No law included in Revised Statutes.

7 Ch. 296, S. 1-6, G. S. 1883: Duty of fire wardens to post warnings,
extinguish fires, and investigate causes of fires.

® Supervisors and highway commissioners to order assistance in putting
out fires; fine $5-$s0 for refusal to assist.

9 See act of April 18, 189s.
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FOREST-FIRE LAWS—Continucd.

State. E‘gﬂg:“ Title. Chapter. Section.
Montanat® ..

P, C. 18980 vunfeeein et feiiiiiiinet 1071-2
Nebraska. ........|18gs... .,. . C. C, 9-62 6713
Nevada.... ... G.%. 188s. 4794
New Hampshire..|P. S. 1891......| .00 wven. 277
New Jersey!l, R. S. 1877. ....

3-7
1 and sup-
{ plements.

New York........|[R.S......... 20
North Carolinal?..}Vol. 1. 1883. 7 52-4
North Dakota. ... xagg ........... .| P.C.40 731418
Ohio!3........ ....|RS, 1894...... vesiossecsnes 6334
Oregonl4 .... .. |Sess. 1893......| +o-veevsee |eeunnnn Page 45
Pennsylvania. ....{1894.. ........|occeereeies foune {‘tfl&f”g'f
i

Rhode Island.. .. o feaesenes oot 279 6
South Carolinalé.. ...| Crim. Stat. 101 151-7
South Dakota. . . N T T T T 2398
Tennesseels. ... . [ .e- 2277-8
Texas... . 17 2 669~70
Utah7. .., . 10 4576
Vermont.. . 32 213 4934
Virginia... ..... cer esesse 181 3701-2
West Virginia ... R TN 2 81-84
Wisconsin ... RN IT TP 4406
Wyoming!e .. 920-2
Arizona...... 608—9

New Mexico .....
Oklahoma)? ......

PR Y I 2]¢3-14
25,
tescececsens {37'"“"0‘% 2269-70

10 Penalty for failing to extinguish camp-fi1 e or malicious firing of woods,
fine not exceeding $so00, or imprisonment not exceeding s years, or both,

11 Ch, 188, G. P. Laws 1888, provides detectives for violators of fire
law. Ch. 119, Laws 1892, and Ch. 194, Laws 1894, provide for fire mar-
shals and define their duties.

12 Fine $10 for leaving unextinguished camp-fire. Two days’ notice in
writing before firing one's own woods.

13 S, 4750-1: Penalty for refusing to assist in extinguishing fires, fine $10.

14 Requires governor to issue proclamation annually July r, warning
people against forest fires.

18 If turpentine farm, fine $s00, Or penitentiary 1 year,

1¢ Owner may fire his own woods after two days’ notice to neighbors.’

17 Ch. 27, Laws 1892: Duty of county sheriffs to extinguish fires,

18 Permits firing grass and sage-bush March, April, and October, if kept
within control. ’ .

1% Camp-fires, and regulations for burning off prairies, etc., Ch. 37 (enacted
18g0) provides penalties for setting fires and failure to extinguish.
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FOREST-FIRE LAWS—Continued.

PENALTY PRESCRIBED BY STATE LAWS,

Alabama.—Fine $10-$200; if turpentine forest, $100-$1000, or hard
labor for not more than 12 months.

Arkansas.—Fine $25-$300, or jail 10-60 days. Liable for double
damages.

California.—Fine not more than $1000, or jail not more than 1 year, or
both.

Colorado.—Fine $50-$300, or jail 15 days to 3 months, or both. If on State
lands, $50-$500, Or jail 20 days to 6 months,

Connecticut.—Fine $20-$200, or jail 2-6 months, or both Fine $1-$s0,
or jail not more than 3o days.

Delaware.—Fine $as.

Florida,—Fine not more than $100, or jail not more than 6o days.

Georgia.~Fine not more than $1000, or 1 year in chain-gang, or both.

Idako,—Misdemeanor.

Illinois.—Fine $s-$100.

Indiana.—Fine $s5-$100, to which may be added imprisonment not more
than 3o days.

Jowa.—Fine not exceeding $s00, or jail not exceeding 1 year,

Kansas.—Fine $50-$500, or jail 10 days to 6 months, or both.

Kentucky.—Fine $100, or in discretion of jury.

Louisiana.—Fine $5-$s00.

Maine.—Fine not exceeding $100, or jail not exceeding 30 days, or both.

Massachusetts.—Fine not more than $100, or jail not more than 6 months,

Mickigan.—Fine not more than $100, or jail not more than 1 year, or
both.

Minwesota.—State prison 6 months to 2 years,

Mississippi.—Fine $20-§s00, or jail not more than 3 months, or both.

Missouri —Fine not more than $so00, or jail not more than 12 months,

Montana.—Fine not more than $1000, or jail not more than 1 year,

Nebraska.—Fine $5-$100, and jail 1-6 months,

Nevada.—Fine $200-$1000, or jail 10 days to 6 months, or both.

New Hampshire.—Fine $10-$2000, or imprisonment not more than 3
years,

New [ersey.—Fine not more than $100, or jail not more than 1 year, or
both.

New Vork.—Fine not exceeding $1000, or imprisonment not exceeding
1 year.

North Carolina.—Fine $so0.

Nortk Dakota.—Wilful, a misdemeanor ; negligent, fine $10-$100.

Okio.—Fine not more than $100, or jail not more than 20 days, or both.

Oregon.—Fine $10-$1000, and in certain cases penitentiary not exceed.

.ing 1 year.

Pennsylvania.—Fine not more than $300, or jail not more than 1 year,

or both,
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Rhkode Island.—Imprisonment not exceeding 2 years,

South Carolina.—Fine $5-$100, or jail not more than 30 days.

Soxth Dakota.—Fine not more than $a00, or jail not more than 1 year,
or both.

Tennessee—Forfeit $100 to prosecutor and fine $s-$so (S. 2277, Code

Sup. 1893).

Texas.—Fine $s0-300.

Utak.—Misdemeanor.

Vermont.—Fine not more than $s00, or penitentiary not more than g
years,

Virginia.—Fine $5-$100, and jail 1-6 months.
West Virginia.— Fine $10-81000, or jail not more than 12 months.
Wisconsin.—F 1ne not more than $s00, or jail not more than 1 year.,
Wyoming.—Fine not more than $s00, or jail 30 days to 6 months,
Arisona.—Misdemeanor. If on State or U. S, lands, fine not more than

$1000, Or jail not more than 1 year, or both.

New Mexico—~Fine $60-$500.
Oklakoma.--Fine $10-$500, or jail not more than 1 year, or both.
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X. MANURES AND FERTILIZERS.

Itis a matter of common experience among farmers that the
soil is impoverished by continuous cropping, and the yields
obtained therefore gradually decreased. The decrease in
yields can only be prevented by applications of farmyard
manure or commercial fertilizers; ploughing and thorough
cultivation of the soil bring the land in a better mechanical
condition and increase the amount of available plant food
present in the soil, but these operations are not sufficient
to maintain the fertility of the land so that it will yield
equally well from year to year under otherwise favorable
conditions. Every crop harvested contains certain quan-
tities of fertilizing ingredients, and taking away these
amounts in general leaves the soil in a poorer condition for
the production of crops than it was before.

The fertilizing ingredients of which the soil is thus liable
to be robbed are potash, phosphoric acid, nitrogen, and
sometimes lime. They are not present as such in the soil,
or in the fertilizers applied to the soil, but in chemical com-
binations with a large variety of compounds. The soil will
contain nearly all the different elements which chemists
have so far succeeded in isolating, but it is mainly the
three elements, potassium, phosphorus, and nitrogen,
which are apt to be decreased in the soil below the amounts
required for the nutrition of crops, or at least of maxi-
mum crops. In rational fertilization the effort therefore
always is toreturn to the soil such quantities of fertilizing
ingredients, in the shape of farmyard manure or com-
mercial fertilizers, as will restore the loss sustained by the
withdrawal of the crops harvested. Other mineral ingre-
dients contained in the crops need not generally be re-
turned to the soil, since they are nearly everywhere pres-
ent in abundance.
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It is the grand work done for the farmer by agricultural
chemistry during the past half century which has ex-
plained the causes of the decreased fertility of land due
to continuous cropping, and has given the remedies for
maintaining the fertility. The latter are as follows:

First, by selling only such products from the farm as will
deprive the soil of the smallest quantities of fertilizing in-
gredients, i.e., manufactured products, like milk, cream,
butter, meat, eggs, rather than grain crops, hay, etc. The
tables given on pp. 148-151 show the amounts of fertilizing
ingredients removed in farm products of various kinds and
deserve a close study by all farmers. ’

Secondly, by carefully saving the manure produced by
stock—both liquid and solid (the former by the use of ab-
sorbents, peat, land plaster, kainit, superphosphate, shav-
ings, etc., or by building special cisterns for storing it; the
latter by p.lacing it under shelter, guarding against leakage)
—and returning it to theland; as the products sold off the land
also contain certain quantities of fertilizing constituents,
the loss must be repaired by purchase of concentrated food
stuffs, at least three fourths of whose valuable ash ingredi-
ents will go into the manure and thus be saved for crops.

Tkirdly, by following a rational system of rotation of
crops, and by frequent culture of leguminous crops,—
clovers, peas, beans, etc.,—since these are able to so fix
the free nitrogen of the air as to render it of value to ani-
mals and plants.

APPROXIMATE LOSSES OF FERTILIZING MATE-
RIALS IN DIFFERENT SYSTEMS OF FARMING.

(SNYDER,)
System of Farming. Nitrogen, Pht;s&léoric Potash.
Al ‘ lg:; 1bs. 1bs.
in-farming.. 5 2500 4200
Mlxg?gram and general larrmng . 2600 1000 1000
Mixed potato- and general farming.. 2300 1000 2400
Stock-farming.. coreresenans 900 s0% 60
Dairy- lanmng.... cieseesseenaa. eons 8ov 75* 8s
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The figures given show the approximate losses on a
160-acre farm under the different systems of farming.,
With stock- and dairy-farming, as well as partly in mixed
grain- and general farming, the loss of nitrogen may be
avoided by growing clover. In stock- and dairy-farming,
therefore, no loss of fertility wilk occur under these con-
ditions when all the skim-milk is fed on the farm and a
part of the grain is exchanged for more concentrated milled
products, but there will on the contrary be a constant
gain of fertility to the soil. (See Bull. 41, Minn. Exp.
Station.)

AVERAGE CHEMICAL COMPOSITION OF
AMERICAN SOILS.

(K1nG,)

- ; )
Y- §~.’§ g g H
%% S §§ '§ o S g §§

& | SO= g
LT £ 8| a2 |&

Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct.

Sandy soils...| 9¢3.21 2.61 | .13z 051 085 048 | o087
Clayey soils .. .21 6.53 | .319 .128 617 w456 | 142
Humus soils. | 35.89 | 13.94 | .639 109 3.786 .886 | .150
Loess soils....| 68.85 1.2 | .43 165 5.820 | 3.692 | .200
Humid soils...| 84.03 3.64 | .a2x <091 <108 285 | .13
Arid soils.....| 70.57 495 | 729 «264 1.362 | z.4x1 | .x17
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MANURIAL VALUE OF FEEDING STUFFS.

Chart showing Pounds of Fertilizing Constituents of Feeding
Stuffs in one Ton, and the Manurial Value of Feeding Stuffs,

according to the Valuation given. .
Nitrogen Phosphoric Acid Potash
Price per pound 1§ i3 s

cts. 43 cta.
Black Bar represents Manurtal Value per Ton.
T T30 140 00 180 '100 '120 '140 1160 '180 '500 ibe.
Gmmm.lg

ST WSS A A W W WO W T | '
20 40 060 80 100 120 140 100 180 900 lbe
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FERTILIZING CONSTITUENTS OF FEEDING
STUFFS AND FARM PRODUCTS.

(Yearbook U. S. Dept. of Agriculture.)

. 2]
o g £
. © - g
Material. o . o . N ]
o 9 k= 83 3
B < z £ [+
Green Fodders. per ct. | per ct. | per ct. | per ct. | per ct.
Pasture grass .. . Gg.x 3.27 91 .23 .75
(Green fodder corn. 78.6 4-8¢4 41 .15 .33
Sorghum fodder. . 82.2 |.... .. .23 .09 .23
Rye fodder...... 62.1 |........ .33 .15 73
Oat fodder... 83.4 1.31 .49 .13 .38
Timothy grass. 66.9 2.1§ .48 .26 .76
Red clover, . civeeseisecess]| 800 fiiiaa.. .53 .13 .46
White clover... 81.0 [..eu..n. .50 .20 24
Alsike clover ...... 8:.8 1.47 44 B .20
Scarlet clover.. .. vecaess| B2.5 i .43 .13 .49
Alfalfa (lucern)..c..covvvvvne.| 75-3 2.25 .72 .13 .56
Cowpea. ....... 78.8 1.47 .27 .10 .31
Soja bean ... 732 |eeeennnn .29 .15 .53
Prickly comfre 84.4 2.45 .42 .1z .75
Cornsilage ... vereseanees| 780 Jiiiiial. .28 oIz .37
Hay and Dry Coarse Fodders.
Fodder corn (with ears) ......| 7.85| 4.9t 1.96 .54 89
Corn stover (without ears).....| 9.12 | 3.74 1.04 .29 1 40
Hungarian grass. ...... . eees 7-69 .18 1.20 .35 1.30
Common millet .... .. ....... 9.75 | «or ... 1.28 .49 1.69
Hay of mixed grasses .........| 11.99 | 6.34 1.41 .27 1.55
Red-top............ cenverenstod 7.7 | 459 1.15 .36 1.02
Timothy. . vee . 7.52 | 4.93 1.26 .53 .90
Red clover... 11.33 | 6.93 2.07 .38 2.20
Mamm»th red clo 11.41 | 8.72 2 23 .55 1.22
Whiteclover .....oov.coenennaefeceeceec]innnnnns 2.75 .52 1.8t
18.30 | 7.70 2.0§5 40 1.3t
9.94 | T1.1X 2.34 .67 2.23
Alfalfa......... . 7.07 2.19 .51 1.68
Barley straw... 5.30 1.31 .30 2.09
“chaff ......oiiieiiiiiil] 1308 | Ll 1.01 .27 .99
‘Wheat straw... 3.81 .59 a2 .51
R ad . (4 7.18 .72 .723 42
ye straw........ . 3.25 . . .79
Oat  “ ,.eeeee 9.09 | 4.76 3: .20 1.24
Buckwheat hulls. I1.90 [eeunnnes| .49 .07 .52
Roots, Bulbs, Tubers, etc.
Potatoes.........cccoevvvennee | 79.24 89 .32 .12 <46
Sweet potatoes.... ......c.... 1.26 | 1.00 .24 .08 .37
e etS. . .iiieaians 7.73 1.13 .24 .09 43
Yellow fodder beets............| go .95 .19 .09 .
Sugar beets ... .. .....cee....| 86.95 | 1.04 .22 .10 .48
Mangel-wurzels................| 8729 | 1.22 .19 .09 .38
‘Turnips. ..... .| 89.49 | 1.01 .18 .10 .39
Rutabagas . 89 13 1.06 .19 .12 .49
CarrolS ... + o coee conanens 89.79 | 1.22 .15 .09 .51
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FERTILIZING CONSTITUENTS OF FEEDING
STUFFS AND FARM PRODUCTS.—(Continued.)

. Q .
™ . Tod =
Material, 8 4 gg ST | &
@ = Lo o
B < | Z% | & &
Grains and Other Seeds. per ct. | per ct. | per ct, | per ct. | per ct.
Corn. .. .. 10.88 | 1.53 1.82 .70 .40
Sorghum seed. ... . ... 14.00 . .. 1.48 .81 .42
Barley......... ... .. 14.30 | 2.48 1.51 .79 .48
Qats.. .o.oiiiiiiiiiaiieeieel..] 1807 | 2.98 2.06 .82 .62
Wheat sprlng..... ...... veeees| 14.35| 1.57 2.36 .70 .39
O winter....ooe..... . . 2.36 .89 .61
Rye. .. iiiiiiiniininnnnannnn. . 1.76 .82 .54
Millet, common........ . . 2.0f .85 .36
k\panese millet......o..o0 0] r3.68 ..o 1.73 .69 .38
ice ....... vete tecereereeees.| 12.60 .82 1.08 .18 .09
Buclmheat... tessieananeeiae.]| 1470 [l 1.44 <44 .21
Sojabeans..........covuee. o..| 18.33 | 4.99 5.30 1.87 1.99
c Other Clauc:ntmted Fud:.
ornmeal ....... ........... 12. 1.41 1.58 .6 .
Corn and cob meal............ 3,32 .. ‘ .,i. ,5; :‘;
Gro‘l..md oats. .......eecivennn ] 1ra7 | 3.37 1.86 .77 .59
barley.........cccoeei.| 13.43 | 2.06 1.55 .66 .34
Wheatﬂour........ cevseenie) 9.83 | 1.22 2.21 .57 .54
Peameal... ...ccccovviiane..| 8.85 | 2.68 3.08 .82 .99
Corn cobs..... ... 00 | 12.09 .82 .50 .06 .60
Hominy feedunnnnnnn.. 8.93 | 2.21 1.63 .98 .49
Gluten meal ........ 8.59 .73 5.03 .33 .08
Starch feed (Elucose l'efuse) 8.10 l.uuiuunn 2.62 .29 .15
Malt Sprouts.. .. ......... .| 18.38 | 12.48 3.55 1.43 1.63
-Brewers gnuns. ary...... o] 9.14 | 3.92 3.62 1.03 .09
wet. ...l 75.01 [..o. ... .89 .3t .05
Ryebran ................co.o.| 12,50 | 4.60 2.32 2.28 1.40
middlings. 12.54 | 3.52 1.84 1.26 .8t
Wh?at bran .......e0000 o0 . 11.74 | 6.25 2.67 2.89 1.61
* middlings...,..........[ 9¢.18 | 2.30 2.63 .95 .63
Ricebran.............cc.oovvei]| 10.20 | 12.94 1 .29 .24
‘* polish.. ceceseessens] 10.30 | 9.00 1.9 2.67 .71
Buckwheat middiings........0)| 14.70 | .40 | 1.3 .68 .34
Cotton seed meal..... .........| 7.81| 6.95 6.79 2.88 .87
hulls...... ........| 10,17 | 2.40 .69 .23 1.02
Lmseed meal (old process).....| 8.88 .08 5.43 1.66 1.37
“ (new process) 7.77 | s5.37 5.78 1.83 1.39
Apples, fruit.. 85.30 .39 .13 o1 .19
Apple pomace.............. 80.50 .27 .23 02 13
Dairy Prnduc!:. etc.
Whole milk.. + cvesece.| 87.00 .75 .53 .19 .18
evesese eae eo| QoO.2§ .80 .56 .20 .19
ceresensecsen| 74.05 .50 .40 .15 .13
cresee Sisesnes 90.50 .70 .48 a7 .16
ceere.ieerecness| 92.97 .60 .15 .14 .18
cereesssencienie 79.10 .15 12 o4 .04
“es esesseessess eoe| 33 25| 2.10 3.93 .60 .12
Live cattle... .| so2 4 40 2.48 1.76 .16
heep....cooeeviienniiieniif 44.8 2.90 1.95 1.13 4
Swine ............ ciiiiiie. 42 0 1.80 1.76 .73 10
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AMOUNT OF SOIL INGREDIENTS WITHDRAWN
BY VARIOUS CROPS, IN LBS, PER ACRE.

(HiLGARrD.)
. Q
3, Ssl 4|4
Grops. = 2 ¢ | 85| £ )
‘B AERFMERE
&= -1 A ] z
Grapes, 1,000 1bs ........ 5.00[ r.00{ 1.52| .10| 1.70
Crop of 10,000 1bs.... .. 50.00| 10.00| 15.20| 1.00| 17.00
Seeds, 646 1bs.... ..... 1.48) ... 5.75[c.eii] oenen
Flesh, 9,154 1bs.... .... 47-44| . -0. .. 93[eee..].- e
ood, 2,010 1bs..,. ..... . 15.69| 21.60| 8.74] .61]......
Prunes, 1,0001bs....00.c0ennnnn. 2.66 a3 .53/ o1 1.
Crop of 30,000 1bS.....cue.e 79.70| 3.92| 15.95| .22| 44.40
Pits, 1,635 1bs. .....c00uee 2,06 .52| 2.80 .o2| 10.30
Flesh, 28,365 lbs......... . 77.64] 3.40] 13.15] .20| 34.70
Apricots, 1,000 lbs.. . 2.831 .18] .71l .o2| 2.29
Crop of 30,000 lbs.. 154.80 | 84.98] 5.45| 21.38| .94 68.70
Pits, 1,740 lbs ...... . 12.25 | 1.36] .83 5.36] .19] 15.00
Flesh, 28,260 lbs 142.55 | 83.62| 4.65] 16.03 .75| 53.70
Oranges, 1,000 lbs 4.32 | 2.11 .99 .53 .04 1.83
Crop of 20,000 lbs 86.40 | 42.28] 19.72| 10.60] .80| 36.60
Seeds, 240 lbs... ..... 6.90| 2.74] 1.32|] 1.61 R-71 R
Flesh and rind, 19,760 vever] 79.50 | 30.54] 18.40| 8.99 6] eeee
Roots, percentage.......... ...| 100.12 | 15.43| 49.89 4
Stems, o raeen ..| 100.00 | 11.69| §5.13
Leaves o .| 99.91 | 16.51( 56.38
Olives, 1,000 1bs..... ..l 94.63 1 8.55| 2.32 .
Crop of 2,200 1bs..... . .18 | 18 81 s.10| 2.59] .50| 12.86
Pits, 429 1bs. ........... 193.25 | 6.77| 4.01| 2.40| .48| 9.67
Flesh, 1,771 1bs... ....... 14.56 | 12.04| 1.09| .19 .02| 3.19
Leaves, 4,4001bs........ .+| 190.16 | s8.05| 88.53| 20.08| .28 90
0od, 11,000 1bs.. ....eeuniill. 123.18 | 24.46| 66.63| 14.87|......|117.67
Wheat, 1,000 lbs. (whole plant)...[ s1.26 | 9.15| 2.30| 4.13| 1.65| 8.75
Crop of 4,800 Ibs. (hay). . .....[ 246.04 | 43.92| 11.04| 19.80| 7.89| 42.00
Grain, 2o bushels............ .. 24.00 | 7.85 .72| 11.90| .02| 24 OO
Straw, 3,600 1bs........ 222.04 | 36.07( 10.32] 7.90[ 7.87| 18.00
Alfalfa, 1r,0001bs ....... vee.| 65.00 | 13.49| 22.86! 6.43] 1.59) 12.96
Crop of 12,000 1bs..............| 780.00 |161.88 274.32| 77.16| 19.08|155.52
Suéatbeels(iresh), 1,0001bs.....| 18.73| 5.38/ 3.11|] 1.6x .86 2.38
rop of 72,000 1bS..............|1349.72 |387.44 224.98(116.16] 61.68(173.40
Roots, 40,000 1bS......... « ...| 287.00 |152.00| 16.00! 36.00| 12.00| 60.40
Tops, 32,000 1bs. vee ..-|1062.72 |235.44,208 08| 80.16| 49 68[t13.00
Ramie, 1,000 lbs... . 75.19 8.84' 23.08| 6.46| 1.12| 12.97
Crop of 14.25 ton 251.98 657.82(155.70| 51.85(369.70
Leaves, 4.25tons. ....... ......{1641.35 | 68.13/566.91| 77.13] 41.56|206 10
Stalk (without bark), 7.25 tons.| 410.48 |155.99| 71.77| 67.71| 2.50|105.85
Bark (cuticle and f‘ibte), 2.75 .
tONS...ev..vvveuranencennna.s| Qr.74 | 27.86| 19.14| 20.86| 7.79| 57.75
Cotton, 1,000 1b8 .....e.uenn weee| 54.26 | 11.00| 13.76] 7.03] 2.58]......
Crop of 3,200 Ibs....... .......| 173.60 | 35.26 44.04| 22.54| 8.27| .....
Leaves, 4001bs.......c.. ... ... 48. 7.99] 15.03| 4.22| 2.75|......
Stems, 1,200 1b8. .........c... | 38.44 | 9.17| 10.58] 4.49| 2.54] .....
Seeds, 800o1lbs .....ceveeueiun. | 29.37 | 8.99] 3.07| 9.74| 48| 29.20
Burs, 4oolbs. ......o woo ....| 52701 | 7.42| 14.16] 3.57| 2.14]......
Lint, 400 lbs.....c.... o.....| "s.o9 | 1.69] 1x.20 .52| .36[. ....
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MINIMUM AMOUNT OF FARMYARD MANURE
required to replace the Ingredients abstracted from
the Soil by an Acre of Different Crops. (McConngLi.)

Wheat.eo.cvevennn. " stons. | Turnips.....ceee.e 15 tons.
Barley.......c.c..e 5 Swedes......ooute 10
Oats coovveernnnne . 5 Mangolds..... ceees 20
Meadow hay....... 8 Potatoes........... 10
Red clover......... 12 Cabbage .......... 25
Beans. ............ 10 CarrotS,..cceeeeeess 10

AMOUNT AND QUALITY OF MANURE PRODUCED
BY STOCK.

The various classes of farm animals will produce about
the following quantities of solid and liquid manure during
a year, viz.:

Solid Manure. Liquid Maaoure,

Horse..cooevvivenennnas ersecas 12,000 lbs. 3,000 lbs.
CoW.errnnne Cereiieeetitanaeans 20,000 *¢ 8,000
Sheep.coveiiinennnnnnnennnnns 760 ¢ 380
Pig.......... teeeteertcaenaans 1,800 ** 1,200 *

Since a considerable portion of the manure is lost while
the animal is working or is out-doors, the quantities secured
in the manure-pile will not come up to these figures.

The quantities of urine voided by farm animals during
twenty-four hours are on the average as follows, accord-
ing to Wilckens: cows, 15-20 lbs.; horses, 20-27 lbs.;
sheep, 2 lbs.; swine, 7-9 lbs. The capacity for liquid
manure-tanks or cisterns intended to hold the fluid excre-
ments of a herd of a certain size may readily be calculated
on a basis of these figures (see tables on p. 182), 6000 lbs.
(about 720 gallons) of urine per 1000 lbs. live weight of
cattle, is a liberal estimate.

The quality of the manure produced will depend on the
character of the feeding and the kind of stock kept. Rich
feeding produces a rich manure, since, as shown in the
table given below, only a relatively small portion of the
valuable fertilizing ingredients of the food is retained in
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the bodies of the animals, or is taken away in the products
sold. Rich feeding, therefore, has a beneficial influence in
two directions, larger yields of products being obtained,
and a better quality of manure being produced.

COMPOSITION, AMOUNT, AND VALUE OF MANURE
Produced by Different Kinds of Farm Animals.

(Rcsults of experi d d at Cornell University Experiment
Station.)

Analysis and Value per Ton of Alzgt;g;ae:ivy %gfg?f:

Macure. per Day.
. . .9 . g |lo w| S .o * o~
E |8 |255| 3 |SHg| 5B%|SEs|Zud
S | 2% |g8<| & PE| g |5

Per ct. | Per ct. | Per ct. | Per ct. | Ee ts.
Sheep...| s9.52 77 | 9-39 .59 |$3.30 7.2 [$26 09
Calves..| 77.73 .50 17 .53 | 2.18|| 67.8 6.7 | 24.45
Pigs....| 74.13 .84 .39 .32 | 3.29|| 836 16.7 | 60.88
Cows...| 75.35 .43 .29 44 | 2.02(| 74.1 8.0 | 29.27
Horses .| 48.69 .49 .26 48 | 2.31 || 48.8 7.6 | 27.74

QUANTITIES OF NITROGEN AND ASH CONSTITU-
ents Voided by Animals or Obtained in Animal
Products, (Lawes and GILBERT.)

Percentage of Nitrogen. Peécoe;;?f:e?,{:“
Obtain-|y; . Voided : Voided
ed as LO‘S?I& as_|In Total ng?‘fg as Excre-
.}r:itgal Excre- léiquid Excre- Weight }l’nenl or
od- xcre- | ment, erspira-
uct. | @0t | ment. or Milk. | “Sign.
Horse at rest ...| None. | 43.0 57.0 100.0 None. | 100.0
Horse at work, | None. | 29.4 70.6 100.0 None. 100.9
Fattening oxen . 3.9 22.6 73.5 96.t 23 97 7
Fattening sheep. 4.3 16.7 79.0 95.7 3.8 96.2
Fattening pigs. | 14.7 22.0 63.3 85.3 4- 96.0
Milking cows....| 24.5 18.1 57-4 75.5 10.3 89.7

* Valuing nitrogen at 15 cents, phosphoric acid at 6 cents, ana poutash
at 44 cents per pound.
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PERCENTAGE COMPOSITION OF COMMERCIAL
FERTILIZING MATERIALS. (BzaL)

Name.

Moisture.

Nitrogen,

Phosphoric Acid.
: | ¥

<

S| 3
3 © <]
7] X [ 3]

Algee (Lynghia majuscula).
Ammonite........ .. eeeeees
Apatite, ........
Ashes, anthracite coal.... ..

‘¢ bituminous * ......|.

‘¢ lime-kiln, ... .......

‘  wood, leached.......
“ *  unleached....
Bat guano .....
Bone-ash. .
Bone-black........
“ dissolved. ... ..

Bone meal..................

“ “ dissolved. .......

s ¢ free from fat..

‘" “ from glue factory .
Carnallite. ..... creeeed]s

Caribbean guan
Castor pomace. .
Cotton-hul' ashes ..........
Cotton-seed meal, decort ..
“ undecon.
Cuba. UANO ...ovvne vennnns
Dried blood.. .
Drled fish,......
Frass (sa:tera marina)..

Horn and hoof waste.......
Kainit ...... ..coee oeeen.
Kelp (Iammarm) [N
Kieserite.........
Krugite... ..

Marls, Kentucky..
*  Maryland and Vlrglma
¢ New Jersey green sand
¢ Nort Carohna eres ae

Meat scrap......... e e

Mona Island guano

Muck. .........

Mud, sa It..

Muriate of potash.

Navassa Phosphate

Nitrate of soda.

Oleomargarine refuse.......
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PERCENTAGE COMPOSITION OF COMMERCIAL
FERTILIZING MATERIALS.—Continued.

Phosphoric Acid.
Name. v d . ]
R R ¥
sl 8|38
] £ ° s v
= z [ ] [
Opyster-shell lime*. ......... .00]..c..| .0§].... ..
Peat ....... ... . IS 1] IR PO
Peruvian guano............

Phosphates, Florida... ...
Plaster, puret........ ......
Seaweed.......
¢ ashes.. ............

SOOt..ccveus cvennns ceannnns

S. Carolina rock, dissolved..
e “ e ound....
Spent tan-bark ashes........
Sumacwaste..... ....ciuen.
Sulfate of ammonia ........
Sulfate of potash and mag-

nesia

Sulfate of potash, h’igh grade
Sylvanite.... ............0
Tankage........ ..
Thomas slag....
Tobacco stalks. .

*  stems..
Wool washings..
Wool waste....... «eeuuen. .

Composition of Farm
Manures.

Barnyard manure, average..

Cattle excrement, solid,fresh .29
Cattle urine, fresh.......... .58
Hen manure, fresh.. 1.10]
Horse excrement, sol 44
Horse urine, fresh..... 1.55
Human excrement, 1.00)

Human urine.......
Pigeon manure, dry,

10.00| 3.20

Poudrette, night soil . .80
Sheep excrement, solid,fresh .55|
Sheep urine, fresh . 1.95
Stable manure, mix 50
Swine excrement, sol .60
Swine urine, fresh.. .. .43

* 18,5 per cent carbonate.

+ Nova Scotia plaster contains g4 per cent pure gypsum and 4 per cent
carbonate of lime; Onondaga and Cayuga, 65-75 per cent gypsum and
18-28 per cent carbonate of lime.

4 Sometimes ds high as s per cent.
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EXHAUSTION OF FERTILIZERS.

ON CULTIVATED CLAY LOAM.

(Scotch Authority.)

— | Per Cent remaining in the
T5 l%cnl Ufn:"g"h:m;eg‘ at
212 9 v nd of Each of First
Kind of Fertilizer. 5~ Six Y
28
= 1| 2|3|4|5]6
Lime......coviiiieiianieinentenns oun 0| 65| 55| 45]35]|3s
Bone meal... .... o|30[{20 ]| 10]. .
Phosphatic guanos, o|30|20]10]. .
Dissolved bones and plain superphos
phates . ..... ... ool ol s ..
High - grade ammoniated fertilizers,
gUano, etC.... .....eeen . [ BN LN T BT S I
Cotton-seed meal 5{30|2 |10]..|..
Stable manure. 5|3 20|10 .. ] ..
ON CULTIVATED LIGHT OR MEDIUM SOILS.
Lime.. 10 | 75| 60| 40| 30 ! 20 15
Bone m¢ 4 (603010 o] ..
Phosphauc N08 .. ..e..... 4 |[50]| 207 10 .
Dissolved bones and plain supe
hate .... . 3 |20|w]| 5 e | e
High-grade ammomates, guanbs 3 |30]2]|..|..(. .
Cotton-seed meal. 4 |[40] 30|20 10]. .
Stable manure ¢ | 60| 30| 10 Jq. .
ON CULTIVATED PASTURE LAND.
Lime..... .o cover vennne 15 | 80| 70 |60 | 50 | 45 | 40
Bone meal.......... 7 [60]| 50| 40]| 30| 20] 10
Phosphatic guanos 6 |sof[40]| 30|20 10]..
Dissolved bone, etc . ¢ |30|20| 10| .0 ] ]
High-grade ammoniate gua 4 |30|20}00]..]..]..
Cotton-seed meal cee s |40[30 |20 |0 ..]..
Stable manure. 7 |60|5s0| 4| 30|20] 10

Sulfate of ammonia, nitrate of soda, sulfate, nitrate,
and muriate of potash are generally held to be entirely
exhausted by the crops grown the season of their applica-

tion.
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EQUIVALENT QUANTITIES OF FERTILIZING

MATERIALS.

(WHEBLER and HARTWELL.)

For

May be Substituted any One of these Materials.

100 1bs. nitrate of

a

100 Ibs. sulfate
of ammonia

100 lbs. dried
blood

100 lbs. cotton-
seed meal

100 lbs. diss. phos-
phate rock

100 1bs diss. bone

. black

100 lbs. double
superphosphate

(

100 lbs. tank- l
age

100 lbs. dry
ground fish

100 lbs. fine-
ground bone

e ek WS

"80 1bs, dry ground fish and 14 Ibs,

76 1bs. sulfate of 11; lbs. dried| 235 lbs. cotton-
ammonia lood A seced meal.
132 lbs. nitrate of| 186 1bs. dried| 31z Ibs. cotton.
soda blood seed meal
71 lbs. nitrate of| 54 lbs. sulfate of| x67 1bs. cotton-
soda ammonia seed meal
43 1bs. nitrate of| 32 Ibs. sulfate of| 6o lbs. dried
soda ammonia blood
76 1bs, diss. bone| 33 Ibs. double su-

black perphosphate

13t |bs. diss. phos | 43 1bs. double su-

phate rock perggostrhate

308 Ibs diss, phos-| 235 1bs. double

phate rock superphosphate

39 Ibs, nitrate of soda and 38 1bs. phosphate rock.

29 Ibs.ksulfatc of ammonia and 38 1bs. phosphate
rock.

s5 1bs, dried blood and 38 Ibs. phosphate rock.

ot Ibs. cotton-seed meal and 38 1bs. phosphate rock.

hosphate rock.

33 1bs. nitrate of soda and 4.5 1bs. fine-ground bone.

48 Ibs. nitrate of soda and 31 lbs. diss. phosphate rock.

37 Ibs. sulfate of ammonia and 3x 1bs. diss. phosphate

rock.

68 1bs. dried blood and 3z 1bs. diss. phosphate rock.

113 Ibai‘ cotton-seed meal and 31 lbs. diss. phosphate
rock.

80 lbs. tankage and 17 1bs. nitrate of soda.

36 Ibs. fine ground bone and 44 1bs. nitrate of soda.

13 Ibs. nitrate of soda and 85 Ibs. diss. phosphate rock.

10 Ibs, sulfate of ammonia and 8g 1bs. diss. phosphate

rock.
18 1bs. dried blood and 85 1bs. diss. phosphate rock.
30 1bs. cotton-seed meal and 8s lbs. diss, phosphate

roc
1bs. tankage and 72 lbs. diss. phosphate rock.
23 Ibs. dry ground fish and 76 Ibs. diss. phosphate rock.
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VALUATION OF MANURES AND FERTILIZERS.

The valuation of fertilizing ingredients shown below (see
p. 159) is the one agreed upon by a number of Eastern experi-
ment and fertilizer control stations after a careful study of the
retail prices of crude products of fertilizers during the six months
prior to March 1, 1906. It expresses the commercial value of
the fertilizers, and not their agricultural value; the latter will
vary according to the requirements of the land and the character
of the crops grown. Fertilizers are sold in States having fer-
tilizer control, on the basis of a guarantee of a minimum con-
tent of potash, phosphoric acid, and nitrogen, singly or com-
bined, and it is the office of the fertilizer control stations to
watch that goods offered for sale in their respective States are up
to the guarantee. Farmers living in States where fertilizer laws
have been enacted (Alabama, Arkansas, California, Connecticut,
Delaware, Florida, Georgia, Illinois, Indiana, Kansas, Kentucky,
Louisiana, Maine, Maryland, Massachusetts, Michigan, Mis-
sissippi, Missouri, New Hampshire, New Jersey, New York,
North Carolina, Ohio, Pennsylvania, Rhode Island, South Caro-
lina, Tennessee, Vermont, Virginia, West Virginia, Wisconsin)
should only buy fertilizers on guarantee, and should exam-
ine the fertilizer bulletins published by their respective stations
to ascertain that the goods put on the market are not below the
guarantee, and that the valuation price is not below the selling
price of the article. Where a reasonable suspicion of fraud exists,
apply to the director of the experiment station for information
concerning the goods offered for sale or the firm placing them on
the market.
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TRADE VALUES OF FERTILIZING INGREDIENTS IN
RAW MATERIALS AND CHEMICALS, 1906.

Adopted by Eastern Experiment Stations for esumatmg the value of
mixed commercial fertili

. Cents
Nitrogen— . per b,
in nitrates. ....... P B 16.5
in ammonia salts. ........ ceaens e 17.5

Organic Nitrogen—
in dry and fine-ground fish, meat, and blood, and in high-

grade mixed fertilizers......... P 18.5
in fine bone and tankage. .. ............. ..o 18
in coarse bone and tankage. ........... ..ol 13
Phosphoric Acid—
soluble in water. ............ ... ool 4.5
soluble in ammonium-citrate solution.................. 4
in dry fine-ground fish, bone, and tankage.............. 4
in coarse fish, bone, and tankage. .................... 3
in cotton-seed meal, linseed meal, castor pomace, and
Wood ashes. ,....oviuiiiiiiiiii gt 4
insoluble (in ammonium-citrate solutlon) in mixed fer-
tilizers. . ... ... e 2
Potash—
as high-grade sulfate, and in forms free from muriate .. 5
ASTOUMIAtE. o vovvv v ivii i i i e 4}

The manurial constituents contained in feeding stuffs are
valued as follows:

Organic Nitrogen. .........cvvvueirinriiianeiierninnn. 15.5
Phosphoricacid.........cocviiiiiiiiiiiii i 4
Potash......... N 4%
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CONVERSION TABLE FOR CALCULATING FER-
TILIZING INGREDIENTS.

Multiplied |Gives Corresponding Amount
by of

Amount of
Nitrogen ........coooveennnn. 1.2t |Ammonia.
E 6.014 Nitrate of soda. |
4.7 Sulfate of ammonia.

824 Nitrogen. .
3.882 Sulfate of ammonia.
3.147 Chlorid of ammonia.
3.706 Nitric acid.
5.0 Nitrate of soda,
§.15 Protein.

.165 Nitrogen.
.2 Ammonia.
.212 Nitrogen.
.258 ~|Ammonia.

1.85 Sulfate of potash.
2.583 Muriate of potash.

Sulfate of potash.... ... .54 Potash.
Muriate of potash............ .632 *

. PhocPhoric acid (anhydrous). 2.183 Tri-calcium phosphate.

¢ TP T 1.915 Di-calcium phosphate.
.. e 1.648 Mono-calcium phosphate.

Mono-calcium phosphate ... 1.325 Tri-calcium phosphate,
Di-calcium phosphate. ...... . 1.865 ' o .
Tri-calcium phosphate...... 459 Phosphoric acid.

1.845 Tri-calcium phosphate,
1.786 Carbonate of lime,
1.648 Sodium chilorid,

Lil“l‘le (calcium oxid).
Chlori;

PRICES OF NITRATE OF SODA ON THE
AMMONIATE BASIS. (Chilean Nitrate Works.)
Figured on Basis 380 Ibs. Ammonia in One Ton Nitrate of Soda.

Equivalent . |
Price per Price per Price Am- Price Am- | Equivalent
Cwt. of Ton of monia per Lb.| monia per (Cost of Nitro-
Nitrate. Nitrate. as Nitrate. Ton Unit. gen per Lb.
$1.80 $36.00 $0.0047 $1.894 $o.115
1.86 37.00 0.0073 1.9. o.118
1.90 38.00 0.1000 . o.122
1.96 39.00 0.1026 2.062 0.125
2.00 40.00 0.1052 2.104 0.128
2.06 41.00 0.1078 2.156 0.131
2.10 42.00 o.110§ 2.210 0.134
2.16 43.0Q 0.1131 2.262 0.137
2.20 44.00 0.1157 2.814 0.140
2.25 45.00 o0.1184 2.368 o.144
2.80 46.00 o0.1210 2.420 0.147
2.85 47.00 0.1236 2.472 0.150
2.40 48.00 0.1263 2.626 0.153
2.46 49.00 o0.1280 2.5678 0.156
2.60 50.00 0.11%1§ 2.630 o0.150
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XI. AGRICULTURAL ENGINEERING.

REASONS FOR TILE-DRAINING LAND,
(CHAMBERLAIN.¥)

Land should be drained, because:

1. Tilc drainag~ makes all tillage and harvesting operations
easier and more rapid, physically and mechanically.

2. Drainage removes both the excess surface-water, and the
surplus water in the soil and the subsoil.

3. Drainage prevents loss of fertility by surface wash,

4. Drainage will add fertility to the soil with each rainfall.
_ . 5. Drainage helps to warm the soil as well as to dry it, giv-

ing best conditions for plant growth.

6. Drainage lcngthens the season of tillage, crop, growth,

hLarvest

7. Drainage increases the extent of root pasturage.

8. Drainage helps to disintegrate the soil and make pulveri-
zation possible,

9. Drainage greatly diminishes the effect of frost in hcavmg
out wheat, clover, etc., in winter and spring.

10. Drainage on clayey soils helps the crops to resist drought
better.

11. Drainage often, though not always, diminishes the sud-
denness and violence of floods.

12. Drainage, both open and with tiles, improves the health
of a region. ’

A ]

©Tile Drainage, by W, L. Chamberlain, Medil}n. Ohio, 1891, 35 cents.
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NUMBER OF RODS AND OF TILES PER ACRE,
WITH DRAINS AT VARIOUS DISTANCES
APART. (Scort.)

Eel::::e‘: (5}?‘?::‘“) 12-inch 13-inch 14-inch x;l:i_nch
the Drains. | per Acre. Tile. ile. ile, ile.
Feet
15 196 2904 2680 2489 232
18 146 2420 2234 2074 193!
21 125 2074 1915 1778 1659
24 110 1815 1676 1555 1452
a7 97 1613 1480 1383 1290
30 88 1452 1340 1244 1161
3! 8 1320 1219 1131 1056
3 72 © 1210 117 1037
39 67 117 1031 957 gg:
43 63 1037 958 888 829

SIZE OF TILE PIPES

Required for Draining under Average Conditions.
(WaARING.)

The drains being laid four feet, or more, deep, and laid on
a well-regulated fall of three inches in a hundred feet :

For 2acres,cec.ceceesssq.. I}-inch pipes

s 8 s ®000cc0c0cecvccee 2* . o
€ 20  Leeecccccecceces 3 ¢ ¢
€ 40 % Lieeecsesscstwo 33 ¢ ¢
€ 80 % Leeececsccceeess 6 ¢
“J00 “ tiieeresccseises 8 o

These drains will remove the water fast enough for all prac.
tical purposes, even after heavy storms; if the pipes are securely
laid, the drains will only be benefited by the occasional cleaning
they will receive when running *‘ more than full,”
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Table of Size of Tile Pipe of Main Drain.,

(McConnELL.)
Acres Drained,
Fall,

-inch | 4-inch | 6 i | 10-inch | ra-inch
ile. | Tile. | * Tile. | Tile.
18.6 26.8 744 150.0 | 270.0 | 436.0
15.1 21.8 6o.4 128.0 | 220.8 | 346.0
12.9 18.6 51.6 108.8 | 189.6 | 298.4
11.9 17.0 477 98.0 | 170.4 | 269.0
1.9 15.6 43. 0| 156.0| 246.0
10.0 14.5 39.‘} 3.0 | 144.4 | 228.x

.3 13.4 37.2 77.0 | 135.0 | 213.0

.3 12.6 35.0 72.5 | 127.0| 200.§
7.3 1.9 33.1 69.2 | 120.6 | 190.5
6.7 g.s .6 56.0 7.3 | 154.4
5.7 .2 23.8 48.0 3.9 | 132.5
5.1 7.5 20.4 432.4 74-4 | 117.0
4.6 6.9 18.4 38.2 65.5 | 107.0
4.1 5.9 16.5 32.6 60.3 90.7
3.7 5.2 14.8 30.1|  s4.0 81.
3.3 4.7 13.3 28.0 48.6 74.0
2.9 4.3 11.4 24.0 41.9 65.0
2.6 3.7 10.2 21.3 37.2 56.0
2.1 3.0 8.5 16.8 30.8 47.0
1.9 2.8 7-4 15.0 25.0 40.8

Rule for Obtaining Size of Main Pipes.—Multiply the
square root of the number of small drains (of fair average
length) by the diameter of small pipes; the quotient gives the
diameter of main,

If the distance apart of drains in feet be denoted by Z, that
in links by Z, and the length of drains in chains per acre by C,
then

1000

AR

C=

w|&
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NUMBER OF ACRES WHICH A TILE OF A GIVEN
DIAMETER AND PER CENT GRADE WILL
DRAIN WHEN USED AS AN OUTLET. (ELuoTT.)

Table 1.—Discharge of Tile from 4 to 20 inches in
Diameter on a Grade of 1 foot per 100 feet.

: Discharge in . Discharge in
Diameter of . Diameter of r
h Cubic Feet H Cubic Feet
Tile, Inches. per Second. - Tile, Inches. per Second.
4 0.16 12 8.40
6 0.49 15 .29
8 1.1 18 10.37
9 1.53 20 13.85
10 2.08

Table 2.—Grades per 100 feet, and their Square Roots.

Grade in Grade in :
Grade per Square Grade per Square
100 Feet (alon;:l::- Root of || 100 Feet (:%;E::- Root of
in Feet. imated). Grade. in Feet: imated). Grade.
0.04 0.200 0.40 4% 0.633
.05 224 45 3 .671
.06 <245 .50 6 .707
o8 .283 55 .742
.09 T .300 .60 7 .775
.10 r .316 .65 806
.12 1 .346 +70 .837
o 1 374 .75 9 .866
oX 2 «400 .80 .894
.18 ’ﬁ 424 .85 X 922
.20 2 447 .90 1 949
.35 3 +500 .95 11 978
.30 ﬁ .548 1.00 12 1.000
35 4 .592

To determine the number of acres that a tile main of
given size and grade will drain, multiply the discharge of
the tiles, according to size (see Table 1), by the square root
of the grade upon which it is proposed to lay the main
(Table 2). When it is desired that the main shall carry 1
inch in depth per acre in twenty-four hours, multiply this
result by 24 ; if one-half inch, multiply by 48 ; if one-fourth
inch, multiply by ¢6. (Farmers’ Bulletin, No. 40.)
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NUMBER OF ACRES DRAINED BY TILES REMOVING
1/4-INCH DEPTH OF WATER IN 24 HOURS.,
: (ASHBAUGH.)

Grades. Diameters of Tile Drains, Inches.

Per [In. per
cent. | Rod. | 3 4 6 8 | 10 12| 15| 18| 20| 22| 24
0.03 A cood|e.ol 37| 50 | 109| 150]| 205| 254| 319
0.0§ ...l 5| 13| 28] 49 | 75 | 131| 210| 264] 332| 411
©.10 4 7| 19| 40 | 60 {109 | 186] 2801 373| 471| s5¢2
o.15 fx 4| 9| 24| 49| 85 {132 | 232| 355| 458 s77| 713
o 20 s| 10| 28 | 56 | 97 (153 | 264 410| 529 667 823
0.30 ﬂ 6| 12| 33| 60 |119 (188 | 322| 502|.648] 8081008
0.40 7| 14| 30| 70 (138 [216 | 371| 580| 748| 9421165
0.50 1 8| 16 | 44 | 80 |154 {246 | 416 648 838|1050/1300
o0.60 1% 9| 17| 48 | 97 [160 |266 | 457| 710| or1|1154 1422
0.70 14 10 | 19 | 50 |105 |182 (287 | 488| 768 088{1242{1549
0.80 1¥. 10| 20 | 55 |114 |195 |307 | 526|, 822{1059[1332 1645
0.90 1 10 | 21 | 50 (119 |207 (326 | 558| 872|1123|1414{1747
1.00 2 11 | 22 | 62 |126 |218 |343 | $89| 017|1176{1495[1838
1.50 3 13 | 28 | 75 |t53 |267 |419 | 722{1123|1450][1824(2256
2.00 4 15 | 31 | 88 [178 |300 |485 | 832|1297|1676|2110{2504
3.00 1 § 19 | 39 [107 {216 |377 [503 [1020|1580|1957|2502
4.00 7 22 | 45 |123 |253 |437 |683 |1176

5.00 o 25 | 50 |138 [280 |486 {763

7.50 | 14 30 | 61 |169 1344
10.00 | 194} | 35 | 71 |1905

The table is based on Poncelet’s formula, and refers to drain-
age of ground water only. If surface water is also to be removed,
as in the case of ponds without other outlets, the tiles will drain
safely only one-half to one-third the number of acres given in
the table. When a part of the land in the watershed is rolling,
not requiring tiling, count only one-third of such rolling land
in addition to all of the low, flat land, in getting the size of tiles
to remove ground water only.

If it is not practicable to use such a large tile as is required to
carry a large amount of . surface drainage, a broad shallow depres--
sion, cultivated or kept in grass, may be maintained alongside
of the drain to carry the surface overflow from heavy rains. A
12-inch tile may thus often be used in place of the expensive
15-inch or 18-inch tile.
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NUMBER OF ACRES DRAINED BY OPEN DITCHES,
Depth of Water, 3 feet.

Depth of Ditch, at least 4 feet.

Grades. Average Width of Water, Feet.
Feet

Per
cent. ﬁ: 4 6 8 10 15 20 30 50
0.02 1.0 |..... N I £ 13 o70| 1570| 2340 5300 18400
0.04 2.1 400| 6go| 1000 1360| 2250| 4700 2470 26100
0.06 3.2 492| 8s0| 1260 1690 | 2770 s§770| 18400 31900
0.08 4.2 s72| o8o| 1460 1050 4% 20| 6670 | 21400 37400
o.10 5.3 636 1100} 1630 2180 5360 7440 23700 41400
0.1§ 7.8 791 | 1330 2010 3670“ 6600 | 19000 | 30200 |-52100
0.20 | 10.6 | 9os| 1560| 2310 | 4720| 7870| 21800} 35000 60300
0.25 | 13.2 | 1020| 1740 2660 5300 17500 24600 | 39000| 67700
0.30 | 15.8 | 1100 | 1970 2900 5850 19400 | 26800 | 42700 | 74000
0.40 | 21.1 | 1300 | 2290 5050 6740 22200 30800 | 49400 | 85700
o.50 | 26.4 | 1475] 2559 5620 00 | 24800 | 34800 55300 | 95200
0.60 | 3t.7 | 1600.] 2790 | 6230 | 16500 | 27200 | 37600 | 60400
o.70 | 37.0 | 1720] 3010| 6650 | 17800 20400 | 41200
0.80 | 42.2 | 1850 4550 7170 | 19100
o.90 | 47.5 | 1955| 5140| 7550 | 20100
1.00 | 52.8 | 2050 5400 7080

Depth of Water, 5 feet.

Depth of Ditch, at least 6% feet.

Grades. Average Width of Water, Feet.

Per | Feet .
per 6 8 10 15 20 30 50

cent. Mile.
0.02 1.0 980 1470| 1900| 5000 7150 | 23800 43800
0.04 2.1 1390 | 2090| 2800 200 | 20400 | 33500 62500
0.06 3.2 1710| 2560| s1oo( 17600 | 24700 | 40800 75500
o0.08 4.2 1980| 2080 6100| 20400 | 30000 | 48800 88000
o.10 5.3 2220| SoIo z6oo 23400 | 33400 | 54500 98000
0.15 7.8 2720| 6300 | 17100| 28700 | 40500 | 66700 | 120000
0.20 | 10.6 | 4820 7%300|19500| 33000 | 47000 | 77000 | 139000
0.25 | 13.2 5370 | 16300 | 21900 | 37500 | 53000 | 86000 | 155000
0.30 | 15.8 5000 | 17900 | 23000 | 40700 | 57000 | 94000 | 170000
0.40 | 21.1 6830 | 20600 | 27700 | 47000 | 67000
o.50 | 26.4 | 7600 | 23000 | 31000
0.60 | 31.7 | 16700 | 25200 | 33900
o.70 | 37.0 | 18100 | 27300
0.80 | 42.2 | 19000
©0.90 | 47.5 | 20500

-



NUMBER OF ACRES

AGRICULTURAL ENGINEERING.

167

DRAINED BY OPEN DITCHES—
(Continued).

Depth of Water, 7 feet.

Depth of Ditch, at least ¢ feet.

Grade. Average Width of Water, Feet.

Per Feet
cent. Lfs; ! 8 10 20 39 50
©.02 1.0 2300 4700 16600 28000 48000 88500
0.04 2.1 4850 6740 23400 35400 58000 | 106000
o0.06 3.2 5920 17000 29600 43400 72000 | 129000
o0.08 4.2 6940 19100 34200 50000 83000 | 150000
©.10 5.3 7720 21800 38400 56000 92600 | 167000
0.15 7.8 190400 27000 47200 68500 112000 | 202000
o.20 | 10.6 22400 31300 54200 78700 130000 | 235000
0.25 | 13.2 25000 34800 60500 88000 146000

0.30 | 15.8 27400 38200 66200 96500

©.40 | 21.1 31700 44100

o0.50 | 26.4 | 35400

Depth of Water, o feet.

Depth of Ditch, at least 11} feet.

Grade. Average Width of Water, Feet.
Per Feet
cent. T 10 15 20 30 5o
wite.

0.02 1.0 6550 27800 40800 69500 127000
0.04 2.1 18500 34400 50000 83500 157000
0.06 3.2 22600 41600 61000 103000 193000
0.08 4.2 26300 48300 71000 120000 221000
o.10 5.3 30400 54000 79100 132000 244000
o.15 7.8 37300 66100 96200 162000 298000
0.20 10.6 42900 76200 104000

0.25 13.2 48000 85300 125000

0.30 15.8 52500 93200

0.40 2r.1 60800

The above tables are calculated by Kutter’s formula, using

a “coefficient of roughness” equal to 0.03, as recommended for
channels in moderately good condition, having stones and weeds
occasionally. For ditches in first-class condition, the numler
of acres may be increased about 25 per cent. The tables have
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been calculated for ditches having sides with' slopes of one foot
horizontal to one foot vertical, but are approximately correct
for other slopes.

The capacity of the ditches has been made as follows, the
ditches to run not more than 8-10 full for the capacities men-
- tioned:

Above the upper heavy. line, § in. depth of water per 24 hours.

Between the heavy lines, } in. depth of water per 24 hours.

Below the lower heavy line, } in. depth of water per 24 hours.

Local conditions may vary the size needed, and it is necessary
to consult a drainage engineer in each case.

ADVICE TO LAND OWNERS ABOUT TO CONSTRUCT
DRAINS. (ASHBAUGH.)

1. Employ a reliable drainage engineer to make surveys, and
plan your system of drainage. Otherwise you are very liable
to throw away part of your money.

2. Require from your drainage engineer a complete map or
plat of your drains, showing the exact location, sizes, grades, and
depths. Remember that your drains will be out of reach (except
at much cost and trouble) after they are covered.

3. Make your drains of ample size. Drains which are too
small fail when you need them most, in wet seasons.

4. Put your tile down to a good depth. Othervise they will
not draw well to any considerable distance. Make them four
feet deep in the lowest ground if possible. The extra cost of
good depth is small in proportion to the total cost.

5. Have your drainage engineer inspect the work during
construction and test the grades of the dr ins and see that the
work is well done. Many til2 become choked with mud because
not laid true.

6. Be sure to protect the outlet. Build a bulkhead wall of
brick or stone to hold the end. Also use a piece of iron pipe at
the end, if tile is not too large, or for large drains use a few feet
of sewer-pipe cemented.

7. If you are obliged to construct an open ditch, make it
at least five to seven feet deep, if possible, to give good outlets
for tile, and to avoid choking up.
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8. The bottoms of open ditches should be at least three feet
wide, and the sides should be given slopes of at least one foot
horizontal to one vertical to avoid choking. Dirt should not
be piled near the edges of the bank.

POINTS TO NOTE IN PLANNING A DRAINAGE SYSTEM,

1. Character of the land, as swampy, low, sloping, dry, etc.,
also retentive or open, depth of surface soil, condition of sub-
soil, etc.

2. Acreage of various kinds just described, their location
relative to drains, etc. ,

3. The outlet, its character, capacity, depth, protection re-
quired for tile, etc.

4. Fall or grade for mains, submains, and laterals, with depth
of cutting required.

5. Various expedients, such as the use of cut-offs across necks
of land, to save distance and gain fall.

6. Your drainage engineer should be competent to handle
these problems.

SIZES OF DRAIN-PIPE REQUIRED FOR CULVERTS IN
PROPORTION TO CAPACITY AND FALL. (ELDRIDGE.)

Fall in 100 Feet.

3 Inches. 6 Inches. 9 Inches,

Gallons per Minute.

6 inches 129 - 183 224
8 265 375 460
9 . 355 503 617
LT 463 655 803
13 730 1033 1273
15 . 1282 1818 2224
18 2022 2860 3508

24 4152 5871 7202
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AREAS FROM WHICH 1/4 INCH OF WATER WILL B
REMOVED IN 24 HOURS BY OUTLET TILE
DIFFERENT DIAMETERS AND LENGTHS WITH DIF-

DRAINS OF

FERENT GRADES. (ELLiOTT.)
Grade per 100 ft. in Decimals of a Foot (with Approx. Equiv.
in Inches).
0,05 0.08 o.10 o.12 0.16
Diam- (¢ in.). (1 in.). (1 in.). (1% in.). (2 in.).
e Length of Drain in Peet.
Inches.
1000 | 2000 | 1000 | 2000 | 1000 | 2000 | 1000 | 2000 | 1000 | 2000
Acres of Land Drained.
Sevunn 17.7| 14.0| 19.1| 15.7| 10.8| 16.7| 20.6| 17.6] 232.1| 19.4
6..... 28.0| 22.2| 29.9| 24.8| 31.2| 26.4| 32.5| 27.8| 34.8| 30.5
| B 41.1| 32.7| 44.1x| 36.4| 45.9] 38.7| 47.7] 40.8| sx.1| 44.8
8..... 57.3| 45.6] 61.4| s0.7| 64.0| 53.9| 66.5 57.0| 71.2| 62.6
[ TR 76.5| 61.2| 82.2| 68.1| 85.6| 72.3| 89.1] 76.3| 95.3| 83.8
I0..... 99.5 79.5|106.7| 88.5|111.2| 04.0[115.6| 09.2|123.9|108.90
12..... 156.1|124.9/167.7(130.3|174.8|147.9|181.7|156.2{194.6|171.6
14..... 228.7|183.7[245.3|204.3|256.1(217.4|265.8|229.7/284.9|251.7
16..... 317.8{255.9|341.4|284.6[355.4|302.5!369.5|319.7(396.3|350.4
18..... 424.9/342.5/456.4|381.31475.7(405.5/494.4/428.1/529.1[470.1
20...../551.6/444.9|591.5/495.8/616.4|526.7|640.4]556.6/686.3|610.5
Grade per 100 ft. in Decimals of a Foot (with Approx. Equiv.
in Inches).
0.20 0.25 0.30 0.40 0.50
Diam- | (3#in). (3 in.). (3% 1n.). (4% in.). (6 in.).
eter of . .
Tile in Length of Drain in Feet.
Inches.
1000 | 2000 | 1000 | 2000 | 1000 | 2000 | 1000 | 2000 | 1000 | 2000
Acres of Land Drained.
5. 23.5| 20.9| 25.1| 22.7] 26.7| 24.5| 29.5| 27.5| 32.0 30.3
6..... 37.0| 33.0| 39.6] 35.9] 42.0| 38.6] 46.4} 43.5| 50.5| 47.
7. 54.3| 48.5| 58.0| 52.8 61.6] 56.7] 68.2| 63.8] 74.0| 70.1
8... 75.6] 67.7] 80.9] 73.6| 85.8] 79.0| 95.0| 89.1|103.3| 08.0
[ T 101.4| 90.7|108.4| 08.6/114.9/106.0f127.0[110.4|138.1|131.3
10, .|131.6]117.9|140.6{128.1|149.3|137.6/165.2|155.3|179.2|170.5
12..... 206.8|185.6{221.1]|201.8/234.5/216.9]250.2|244.1|281.8]/268.6
14.....1302.5/272.2|323.5]296.1(343.5/318.1{370.7|358.2[412.9/303.9
16..... 420.6/379.11449.9/412.2(477.4|442.9|527.8[408.4|573.7|548.8
18.....]562.2/508.1/601.8|552.5/638.1|503.7|705.2|668.0]767.4]735.1
20, .1729.2{660.3]780.0{718.2/826.9|771.1|914.7|867.8|004.5]054.6

Three feet of soil above the top of the drain has been assumed.
The grade, length of drain, and openness of soil are important factors
in the capacity of a tile drain for discharging soil-water.
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RISE OF THE SLOPE FOR 100 FEET. (WaArinG.)

Table I. gives the rise of the slope for oo feet of the horizontal
measurement.

Table I, the rise of the slope for 100 feet of its own length,

Table No. L. Table No, II,
Deg.| Feet. Deg. Feet. Deg.| Feet. Deg. Feet.
5 8.749 50 119.175 5 8.716 50 56604
10 17.633 55 142.815 10 17.365 55 1.91§
15 26.795 60 173.205 15 25.882 6o 86.602
20 36.397 65 214.451 20 34.202 65 90.631
25 46.631 || 70 274.748 25 | 42.262 70 93.969
30 57-735 75 373.208 30 so 75 96. 523
35 70.021 8o 567.128 35 57.358 8 98.481
40 83.910 8s 1143.010 40 64.279 8s 99.619
45 100 45 70.71x

E.xample—I1f the horizontal measurement is 100 feet, and the slope is at
an angle of 10°, the rise will be 17.633 feet.
1f the sloping line (at an angle of 15°) is 100 feet, it rises 25.882 feet.

QUANTITY OF EARTH REMOVED PER ROD OF
DRAINS OF VARIOUS DIMENSIONS, (Scorr.)

Mean Width of Drains.

g

g . |[In.{In |In. | In. | In. | In. | In, | In. | In. { In. [ In. | In.
‘55 7 8 9 10 | 12 12 13 | 14 15 | 16 | x7 | 18
-1

a

(S . Cubic Yards.

al§ | 0.89| 1.02| 1.14| 1.27| 1.40[ 1.53| 1.65( 1.78| 1.91| 2.04| 2.16] 2.29
3 1.07| t.22| 1.37| 1.53| 1.68| 1 83| 1.98] 2.14| 2.39| 2.24| 2.60| 2.75
36 1.25 1.22 1.60| 1.78| 1.96] 2.14| 2.32| 2.49| 2.67| 2.85] 3.03| 3.21
4 1.42| 1.63| 1.83( 2.04| 2.24] 2.44| 2.65| 2.85| 3.05| 3.26( 3.46| 3.66
5 1.78| 2.03| 2.29| 2.54| 2.80| 3.05| 3.31| 3.56| 3.82| 4.07] 4.33| 4.58

¢“If a 4-ft. drain be cut 14 in. wide at top and 4 in. at bot-
tom, the mean width will be g in., and the quantity of earth
excavated in cutting each rod will be 1.83 cubic yards; if
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the same drain be cut 18 in. at top and '8 in. at bottom, tne
mean width will be 13 in., ana 2.65 cubic yards of earth
will have to be removed in cutting eacb rod : so that if wne
digging of the drain costs 6 cents per cubic yard of earth
moved the narrow drain will cost 11 cents per rod, and the
other nearly 16 cents per rod, showing the cost to be one
half larger, quite unnecessarily.

*‘ The same table will be found useful in helping to fix the
rclative prices of deep and shallow drains ; but it must be
recollected that the deeper drains will be increased in cost
not only by reason of the greater quantity of earth which
has to be moved, but also because of the increased labor of
.ifting the earth to the surface from a greater depth.”

LIMIT OF SIZE OF TILE TO GRADE AND LENGTH.

Size of | Minimum | Limit of Size of Minimum | Limit of
Tile in | Grade per | Length in Tile in | Grade per | Length in
Inches. | 100 Feet. Feet. Inches. 100 Feet. Feet. .

3 .09 800 8 .08 3000

4 .08 1600 9 .05 3500

5 os 2000 10 .04 4000

6 .05 2500 11 .04 4500

L] .08 2800 12 .04 5300

RAINFAL.L. (McCoNNELL.)

Inches | Cubic | Imperiall] Tons || Inches | Cubic | Imperiall Tons
of Feet | Gallons | per of Feet | Gallons | per

Depth.| per per Acre. (| Depth.| per per Acre.

Acre. | Acre. Acre. | Acre.

1 3,630 | 22,635| 101.1 25,410 | 158,444 07.
2 7,260 | 45,270 | 202.2 g 29,040 | 181,072 %og.g
3 10,890 | 67,905 | 303.3 9 32,670 | 203,714 | 909.9
4 14,520 | 00,539 | 404.4 10 36,300 | 226,349 | 1011.0
5 18,150 | 113,174 | 505.5 1 30,030 | 248,084 | 1112.1
6 21,780 | 135,809 | 606.6 12 43,560 | 271,619 | 1213.2
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TABLE SHOWING THE FORCE AND VELOCITY
OF WIND. (WarinG.)

Lbs. Press-|
peer-illg.dr. per l;legute. :’:eq."":. Deocrlptiou.
z :g 008 Barely observable.
b ' +020 ust perceptible,
i ;g: ﬁg% ! !Jg:et br:eu.
i m :g% Geatle, pleasant wind
’: E“' :53: Brisk blow.
15 1320 1,138 .
wo | e | 3 Very brisk.
r e 5 5}:‘; High wind,
g2 e o
60 5280 18,000 Great storm,
8o 7040 32.000 . Hurricane.
100 8800 50,000 ‘Tornado, uﬂo&tlmg gg-'e::é.uweepln‘

NUMBER OF SQUARE FEET AND ACRES THAT A
First-class Windmill can Irrigate One Inch in 8
Hours, Raising the Water 10, 13 or 25 Feet.

(A. R. WoLrr.)

10 Feet. 15 Feet. a5 Feet.
Size of Windmill,

Sq. Ft. |Acres| Sq, Ft. |Acres| Sq. Ft. |Acres

84 (t diam. of wheel 11.7%6 «269|  7,824.74] 180 4.744.74] <109
o L 26 1.74| .853] 24,774.75| .569| 14,767.83 -3032
12 ¢ ‘ . ,765.16] 1.533] 44,509.85| 1.022| 26,134.57| .

14 ¢ . % | 85,082.05 1.974] 57,321.11 1.316 34,757.03| %98

16 ¢ % & s 1120,106.14] 2.757] 80,070.76| 1.838| 49,742.00| 1.142
18 :: : :: : . 193,’446.10 4-418] 123,164.58| 2.829 15',215.14 1.727
20 - - 238,395.08| 5.473| 158,930.31| 3.649| 96,211.50 2.509
25 «.| 410,038.00| 9.413| 273,359.24| 6.275| 163,533.37

30 ¢ ¢4 ¢ s .]831,686.24[19.003 561,197.56/12.883 331.75296|7616
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NOMINAL HORSE-POWER REQUIRED FOR THE
DISCHARGE OF GIVEN QUANTITIES OF WATER
WITH LIFTS OF 10 AND 20 FEET. (Scorrt.)

. : Gallons Nominal H.P. Nominal H.P.
Dlamel:zll;:: Pipe, | pischarged per required fora | required for a
Minute. 10-foot Lift. 20-foot Lift.

3 100 b s

4 200 14 3

350 a2 4

2 500 alg z

; 759 3

1000 4 8

10 1500 6 10

12 2300 8 14

14 2800 10 16

15 3300 12 20

18 6000 20 38

TRRIGATION. (Yearbook U. S. Dept. of Agriculture.)

A water right is the right or privilege of using water for
irrigating purposes, either in a definite quantity or upon a
prescribed area of land, such right or privilege being cus-
tomarily acquired either by priority of use or by purchase.
In many parts of the arid region a water right is an exceed-
ingly valuable property. The average value of the water
rights of the entire arid region, as determined by the cen-
sus of 1890, was $26 per acre, and there are fruit-growing
districts in California where water rights have been sold at
as high as $1500 per miner’s inch, or from $100 to
$500 per acre, according to the amount used on any given
area of land.

The duty of water is the extent of the service it will per-
form when used for irrigating purposes, that is; the num-
ber of acres.a given quantity of water will adequately irri-
gate under ordinary circumstances. This is usually from
100 to 200 acres for each second-foot. Where water is
abundant the duty has been known to be as low as so
acres, and where very scarce as high as 500 acres, to the
second-foot.
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A miner's inch is theoretically such a quantity of water as
will flow through an aperture 1 inch square in a board 2 -
inches thick under a head of water of 6 inches in one sec-
ond of time, and it is equal to o.194 gallon, or 0.c259337
cubic foot, per second, or to 11.64 gal., or 1.556024 cubic ft.,
per minute. Theamount of water flowing through a given
aperture in a given time varies, however, with the head ot
water over the opening, and also with the form of the
opening. In Colorado the miner’s inch legalized by statute
equals 11.7 gal. per min. The California miner’s inch, how-
ever, equals only g gal. per min., 100 Colorado inches being,
accordingly, equal to 130 California inches. One hundred
Colorado inches will cover an acre to a depth of 5.2 ft. in
24 hours ; 100 California inches will cover the same area
only to a depth of 4 ft. in the same fime. Fifty California
inches are, therefore, approximately equal to 1 second-
foot, and 50 Colorado inches equal to about three tenths

" more. .

An acre-foot of water is the amount required to cover an
acre of ground to a depth of 1 foot. This is 43,560 cubic
feet, or 325,851.45 gal. Its weight is 1213 tons 2113 pounds,
at 2240 pounds to the ton. :

The amount of water required tocover an acre of ground
to a depth of 1 inch is 3630 cubic feet, or 27,154.29 gal. Its
" weight is 101 tons 3623 pounds, at 2240 pounds to the
ton,

A second-foot is the most satisfactory because the most
definite unit of measurement for flowing water. It is used
by the U. S. Government in the gauging of rivers and
streams, and is rapidly superseding the miner’s inch in the
measurement of water for irrigation. It is the quantity rep-
resented by a stream 1 foot wide and 1 foot deep flowing
at the average rate of 1 foot per second. In other words,
it is 1 cub. ft. per second, 60 cub. ft. per min., 3600 cub.
ft. per hour, etc. A stream flowing continuously at the
average rate of 1 second-foot would carry in one day of 24
hours 86,400 cub. ft., or 646,316.9 gal., sufficient to cover
1}4{ acres to a depth of 1 ft. Flowing continuously for one
year of 365 days, such a stream would carry 31,536,000 cub,



178 AGRICULTURE.

ft., or 235,905,678.7 gal., sufficient to cover 723}}f acrestoa
depth of 1 ft.

The sub-humid region is the strip of country running
north and south between the arid region, where irrigation
is absolutely necessary to the successful prosecution of
agriculture, and those portions of the United States in
which the rainfall is usually sufficient for agricultural pur-
poses. It includes portions of North Dakota, South Da-
kota, Nebraska, Kansas, and Texas,-and may be described
as a region where irrigation is not always necessary, but
where agricultural operations cannot, with any assurance
of success, be undertaken without it.

The average value of the irrigated land in farms in the
United States was ascertained by the census of 18go to be
$83.28 per acre, and that of the non-irrigated land in farms
$20.95 per acre.

The average annual value of the agricultural products of
the irrigated land was ascertained to be $14.89 per acre irri-
gated, and that of those of the non-irrigated land $6.80 for
each acre improved.

The average first cost of the irrigated land, including
purchase money, water rights, etc., was ascertained to
have been $8.15 per acre, and the average annual cost of
the water supply $1.07 per acre.

The total value of the irrigated farms of the United
States, as reported by the farmers themselves, was, in round
figures, $296,850,000, an increase of $219,360,000, or 283 per
cent, upon their cost, including land, water right, fences,
and preparation for cultivation.

The total value of the productive irrigating systems was
found to be $94,412,000, an increase of $64,801,000, ¢, 219
per cent, upon their cost. .
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CARRYING CAPACITY OF PIPES, GALLONS PER
MINUTE. (Wicox.)

FE | FE (gL | 58| 54| 58 | 58 | 54
Sizeof | g [ &g | g | &g [ g | mg | m3 | &3
Pipe. .E- F-R F- {.;u F- .6-: - - -

FAETSR AR AR AR BRI AR

) & = $ & ~ & o
3 inch. 13 19 23 32 40 46 79
4 " 27 38 47 66 | 81 93 131 163
© 75 105 129 183 224 258 364 450
8 153 | =216 abs 375 460 527 750 923
9 205 | 290 | 355 617 712 [ 1,006 | 1,240
10 ¢ 267 378 463 803 926 1,310 | 1,613
1z ¢ 422 | 596 | 730 | 1303 1,273 | 1,468 | 2,076 | 2.554
15 v 740 | 1,021 | 1,282 1,81 2,224 2,464 3,617 | 4,467
18 ¢ 1,168 | 1,651 | 2,022 | 2,860 | 3,508 | 4.045 | 5,704 | 7,047
24 2,306 3,387 | 4155 | 5874 | 7,202 | 8,303 | 11,744 | 14,4
30 4,187 | 5,920 | 7,252 | 10,557 | 12,580 | 14,504 | 20,516 | 25,277

FLOW OF WATER THROUGH S TRAIGHT PI1YES
Flowing Full, in Gallons per Minute,

(CoLLET.)
R Head of Water Divided by Length of Pipe.
-]
gg
o -y
B rdo| o || | % | & | 5 | 1
Yo [ eecee]eceese] ceee] 024 .036, .ogﬁ .06 .077 .086
% ceran 056/ .075 .089 .124 .158 .18
% .21 .26 .34 44 .50
3 44 .52 .72 .92 1 04
3 1.2 1.5 2.0 2.6 29
4 2.5 .1 4.1 5.3 6 o
£ 1.98) 2.9| 4.9 7.7 .9 12.9 15 16.9
b 4.15 6.1 10 14.8 18.4 24 3t 35
1} 7.36| 10.8| 18 26 32 42 54 61
1} 11.75| 17.2| 28 41 5t 67 86 97
1 17.4 | 25.5( 42 61 76 100 128 144
2 24 36 | 50 86 106 140 179 202
2 43 63 lgz 151 188 246 315 354
3 69 101 |1 240 298 go.g? 500 562
4 144 210 |344 4 617 1033 1162
5 173|254 370 |€06 876 1085 141 1815 2040
6 227 404 589 [os9 |1389 1720 [224 2876  |3230

. If the diameter be doubled, nearly 5.8 times the quantity can be passed,
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POWER REQUIRED TO RAISE WATER FROM
DEEP WELLS BY PUMPING. (ArrLEsY.)

Gallons of water raised per hour, .... 200| 350

500 | 650 | 800 | 1000

Height of lift for one man, in feet...] 9o sz 36 28 22 18
s e donkey, in“feet 180] 102 72 56 45 36

“ s s % horse, 630] 357 | 252 196 | 154 | 126
[ "o . "
H.il;.fe:tteam. } g9o| 561 | 396 | 308 | 242 | 198

APPROXIMATE COST .OF‘ DIFFERENT KINDS OF
PIPE USED FOR IRRIGATION. (WiLcox)

- . - . - . 4 N o
g 5,8 | 5,8 | 5.9 |8, | & & g
e | 585 | 585 | s |E s.g o, | & | &
$8 | =5a | Zha | SRd | SUSI BE| 5 | 3
B2 | gBe | 3R gEe |IEE|E | 3| 3
a Sac | Bno | 8ac | 8O s = f

wzZ|waz|nz|o > ) o
6 $0.32 $o.41 $0.52 | $0.72¢ $o.12
8 .42 .51 .62 1,044 .20
10 .53 .60 .8 1.42 .26
12 .63 .68 93 1.8¢ .32
4 .69 .75 1.17 2.30 .38
16 .82 .93 1.325 2.83 45
18 .91 1.00 1.43 3.37 22
20 1.00 1.34 1.63 3.97 o
22 1.05 1.30 1.85 4.62 .68
24 cesesesens 1.46 2.00 5.33 <80

AVERAGE COST PER MILE OF CONSTRUCTING
IRRIGATING CANALS AND DITCHES.
(Eleventh U. S. Census.)

10 Feet and
States and Territories. U{f%&aﬂt si?!’ﬁf&“ ~ Orer in
. g Width,
General average.... . $481 $1.628 $5.603
Arizona .......ce0ineen vees $471 $1.674 $5,274
California.. «oeeeeviennns 88s 5957 15,511
Colorado... . 38 1,131 5,258
Idaho.... 205 810 1,320
Montana. 325 8oo 2,300
Nevada. 200 5150 | eee...
New Mexic: 310 1 6,666
Oregon. .. 260 1,060 1,300
Utah. .....ivveieenneercnnnna. 493 1,025 3,072
Washington.. . 285 1,236 2,571
W{:)min ............. R e 837 3.884
Suh-humid region.......... .. 303 447 1,884
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CAPACITIES OF WINDMILLS AND PUMPS.

(IRRIGATION AGE.)

Sizes of Irrigation Mills and Pumps best Adapted for
each other to Work Successfully under Ordinary

Conditions.
a = .
g © L 4 3 ' g
i 1 0 g
E & | B | w8 |58 |%E |w2 (w3 | 52
= ] 3 °a ol |lon.]lons | o 2Q
°° o ] ] 4 * 1
5| g@ | 2 | 8= |88% | 555|585 |52y |cdy
- -l (=] (<] (<] =} v v
gl s | & | 58 | 2@ | a3 | aem | 835 | 8=8
w | A a | & |< < < < @
Ft. In. |[Ftand|  p, | Gals. | Gals. | Gals. | Acres.| Feet
. * | under. : . . . ‘ "
10-f oot Mills,
10 8 30 10 1} 3,660 | 87,840 |...cioeer]inennnnn
10 6 50 10 1} 2,580 | 61,920 [eesesecafencnnans
10 4 75 10 § 1,320 | 31,680 |.ceiiinifeeinnnns
I12-foot Mills,
12 10 30 12 4% 7,500 | 180,000] 103 90X 78
12 8 50 12 3¢ 6,300 | 151,900 86 goX
12 6 75 12 14 2,700 | 64, 37 60X 40
12 4 125 12 3 1,320 31,680 18 50X 30
I4<foot Mills.
" 12 30 14 6i 10,620 | 254,880| 146 | 135X80
14 10 50 14 4 7y260 | 174,240| 100 90X 75
1 8 75 14 2} 4,620 | 100880 63 | 75Xs50
14 6 125 14 1} 2,940 | 71,560] 40 | 65X40
14 4 175 14 r 1 40,320 23 | s0X3f

* Amount of land that can be covered 1 ft. deep with windmills work-
ing at the rate of 15 hours per day for 300 days in the year. Acres cov-

ered 1 ft. deep.

+ Capable of holding water for 24 hours’ continuous pumping. These
sizes should have 4 ft. depth of water, height of bank s ft., width of base
16 ft., 2 ft. of water below discharge-pipe not.included. These reservoirs
to connect with additional reservoir by overflow-pipe in order to utilize
full capacity of mills and pumps., Overflow-reservoir should be of 1- and 2«
acre capacity, 8 ft. deep, banks g ft. high, base of bank 45 ft., acre size
209 ft. on each side, corners rounded; 2-acre size 209 X 418 ft,
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THE CALIFORNIA WEIR TABLE. (Witcox)

! |

Miner's Miner’s Miner's | pe, ;h'lMiner‘s

Depth. Inches. Depth. Inches., Depth. Inches. Pt Inches.
.ot 3% 2.56 756 7.04 1234 15.37

.04 4 2.69 7}2 7.22 13 15.72

.07 4 2.81 7% 7.40 13 16.18

12 4 2.93 8 7.58 13! 16.64

a7 4 3.07 8 7:76 || 13% | v7.10

% .22 4 3.19 844 7.93 || 14 17.57
.27 4 3.33 8.12 14 18.04

1 .33 4;3 3.47 8 8.30 14 18.52
1 +39 4 3.61 8t 8.48 14 19.00
1 .46 3 3.75 Bz 8.67 15 19.48
1 .54 3 3.89 87 8.86 15 19.98
' .62 s 4.03 9 9.05 15 20 47
1 .69 5 4.18 35 9.23 :2 % mg;

1 77 5 4.32 9-42 21,

-;3 .86 5 447 993 9.62 || 164§ | 22.47
2 .95 522 4.62 9 9.81 17 23.50
2 1.04 5 4.77 9 10.00 173§ 454
2 1.13 6 4.92 10.19 18 25.58
2 1.22 614 5.08 9&3 10.39 184 26.65
2 1.32 64 5.24 10 10 59 19 27.74
2! 1.42 5.39 10 10 99 1934 28.83
z-/z 1.52 6! 5.54 10 11.30 l 20 29.95
2 1.63 5.71 | 109 11.80 .| 204 31.07
3 1.74 6-/3 5.87 1 12.22 2t 33.21
3Lj 1.86 67 6.04 1Y 12.65 || 213§ 33-36
EX 1.97 7 6.20 || 11 13.06 22 34.52
3 2.08 M | 637 || ud | 13501 223 | 35.70
3} 2.19 7 6.53 || 12 13.94 | 23 36 g0
Ky 2.31 7 6.7 n& 14.38 || 23 38.10
3% 2.43 7 6.87 12 14.82 ' 24 39.32

CAPACITY OF CISTERNS AND TANKS,
in Gallons, for Each Twelve Inches in Depth,
(A. R. Wovrrr.)

Diameter in i Diameter in | gan Diameter in | Ggan
Feet, - Gatons. Feet. Feet.
1.0 5.87 6.5 248.2 11.0 710.90
2.0 23.50 7.0 287. 11.0 777.05
2.5 36.72 7.5 330.48 12.0 846.03
3.0 52.88 8.0 376.00 13.0 992.91
3.5 71.97 8.5 424 .48 14.0 1IST.54
4.0 93.00 9.0 475.89 15.0 1321.92
4.5 18.87 . 9:8 530.24 20.0 2350.08
5.0 146.88 10.0 $87.52 25.0 72.00
5 177.73 10.5 647.74 30.0 5287.68
0 211.51
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Capacity of Cisterns in Barrels, Per Foot in Depth.

(Havv.)
Square Cistern, Circular Cistern.

 foct by « feet bold Barrels. Barrels.
g eet “y_ré ect holds........ g: gfo;.etl.?dian}‘eterhql‘ds..... 3.66
Sww®u & g . " woeee ".24
g 4 wgou o« ': : g “ . .“ “ :::: ts:lg
9 “ “ “" . “ . [T} “ cees 1Q.
o ¢ 13 B reeieee 33074 xg “o“ “ ® e 93.32

ROA.D-MAKING. (CAMPB;:LL.)

Drainage.—Perfect drainage, first of the foundation of
the roadbed, secondly of the road surface, are the points
in road-making on which too much stress cannot be laid.

The first is accomplished by underdrainage, tile drains
being laid at a depth of three or more feet below the sur-
face on each side of the roadbed at the foot of the grade
and parallel to it. Care should be taken to fit and settle
" the tile in the trench so that, when refilling with earth,
they will not be displaced. As a rule 2}- to 4-in. tile will
be sufficient. The joints should be close, and the grade
a'true line. Loose joints and an uneven grade allow silt to
pass into the tile and remain there, destroying the drain.

Surface drainage is accomplished by open drains on each
side of the grade, having sufficient capacity to drain, both
the roadbed and the land adjoining. With open drains and
with tile drains make and maintain a free outlet to the
nearest watercourse. A drain without an outlet is useless.

Crowning the Road.—The graded portion of the road
should be wide enough to accommodate the travel upon it,
and not greater, the slope being uniform, not heaped in
the centre. The crown should be well above the overflow
of storm water, and should have a grade sufficient to shed
water readily to the open ditches on either side. Do not
round it up so as to make the grade steep and dangerous,
under the mistaken impression that better drainage will
thereby be secured. Nor should it be so low as to allow
water to stand upon it in depressions. Under ordinary
circumstances one inch or one inch and a half to the foot is
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a proper grade; that is, a roadbed twenty-six feet wide
should be from thirteen to twenty inches higher at the
center than at the side.

Quality of Gravel—The gravel should preferably be
sharp, clean, and of uniform size. Pit gravel usually con-
tains too much earthy matter, and where the latter is in
excess, the gravel, as a road-making material, is useless.
Lake gravel is apt to be rounded, water-worn, and lacking
in the necessary earthy matter to make a solid and compact
surface, but is generallya better road material than pit
gravel. A coating of pit gravel with a surfacing of creek
gravel is a good combination. All large stones should be
removed, as they will work to the surface, and will then
roll loosely or form rough protuberances.

Placing the Gravel —The gravel should be spread evenly
over the surface of the sub-grade to a depth of six or eight
inches, and to the required width, then rolled with a heavy
roller. Rolling should be performed in showery weather,
as it is impossible to consolidate dry earth or gravel. The
heavier the roller the better will be the results, but if a
heavy roller cannot be obtained, a light roller is much bet-
ter than none. The roller should be passed over the sur-
face uatil the gravel or earth is so compact as not to be
displaced and rutted by the wheels of a wagon passing
over it with an ordinary load. The surface must be main-
tained smooth and hard, to shed water and resist wear.
Every municipality should have a roller, but whether one
can be obtained or not the gravel should not be left in a
heap just as it falls from the wagon, Spread it evenly.

Repairs.—Gravel roads already constructed will need re-
pair. By the use of road machinery, scrape the surface
and cut off the corners, which will have formed at the foot of
the grade by the washing down of dusty material from the
crown of the road. Loosen the surface, particularly that
part of the traveled portion and where the road is rutted,
with picks, or, if possible, with road machinery ; then apply
a coating of gravel, and roll thoroughly. It is of more im-
portance, however, to see that the drains are not obstructed
in their course and that their outlets are free and open.®

¢ See Farmers® Bulletin, No. ar, “ Good Roads for Farmers," Washing
1, 1899.
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IMPORTANCE OF GOOD ROADS.

It is estimated that it costs a farmer more to haul a bushel of
wheat than it does a railroad to haul a ton ; that our poor roads
cost the farmer at least $15.00a year for every horse, and that
good earth roads would save more than half the cost of hauling,
and good permanent roads more than three quarters of it.
(GiLMORR.) :

Force Regquired to Draw a Load on Different Kinds of Roads.

o| Steepest |Draught on a Level Com-
Force Grade (rise ed with that on Dif-
Required to | per 100 ft.) erent Grades. Rise in
Draw a Gross| _on which feet per 100 feet.

Load of Vehicle will
2340 Pounds. | not Roll
Back. ol 3| 6|9 |12]1s

Pounds Feet
Earth road....... 200 8.9 t | 1.3| r.7| 2.0| 2.3| 2.7
Gravel * ....... 1438 6.4 x| 1.5| 1.9| 2.4] 2.9] 3.3
Macadam road... 65 2.9 1 | 2.0] 3.1] 4.1 5.3| 6.3
Telford ¢ ... 46 2.0 1 | 2.5| 3.9 5.4| 6.8] 8.2
Plank “o 41 1.8 1| 2.6{ 4.3| 5.9] 7.5| 9.1
Stone trackway.. 324 .5 1 | 6.4|11.7|27.1{22.3|27.5

TRACTIVE FORCE REQUIRED I'OR CARRIAGES
of one ton, on a level road. (McConngLL.)
Force of Trac-
Description of Road. tion per Ton.
L. Onrails...c... ieeicecniescescssnnncecenensas  8lbs,
2. Well-made pavement....cceecveeiecaccccnccesss 33 ¢
3. Macadamized road ...ccceeeveeiceccncennss 441067 *¢
4. Turnpike, hard anddry ....ccceieveeceaney.ce. 68 ¢
5. “ dirty..cocovvievescooiocacesnscnncess 88 ¢
6. Hard compact loam...c.ceoceeeercccrcnarsceeees II9 ¢
7. Gravel. .. iiiiiiiiiiieseiieaietscseineinseasss I50 ¢
8. Sandy and gravelly ......cccciviceecccaecenesss 310
Ordinary by-road. ....ccooieveieneiennresenses 237
10. Turnpike, newly-gravelled ................c00vue 320
11. Loose sandy road ...ccovvvievnieinanniannnnnane 457 ¢
A horse produces'his greatest mechanical effect in drawing a
load 24 miles per hour with a tractive force of 150 Ibs.

@
o

©



186 AGRICULTURE.

FRACTION OF 'j.‘BE WEIGHT OF A VEHICLE
AND LOAD REQUIRED TO MOVE SAME ON A
LEVEL ROAD. (Mor.)

Character of the Vehicle.

.0 o .
LX) )
ok x & .
Character of the Road. T 82 8g8 8 .88
2w |0 = o
[T * -s (-3 Qo8
85 |S%e| B3® E¥E
8O (%5 93§ ,g':rgm
& 5 - * &
Firm soil, covered with gravel d
sto6inches deep... ....... ] 3 ] ]
Firm embankment, covered
with gravel 1} to rjinch.deep.| % | & * s
Earth embankment, in very
plcd cgggi.tion..f..&:.i‘..u.k | b s ]
ridge ring of thick oal
plank .. . .. ..cooeo | B | B * &
1 Broken-stone Road : Walk. | Trot.| Walk, | Trot.
n very good condition, very
dry, compact and even..... | % | & & & & &
A little moist or a little dusty..| o e * dr P
Firm, but with ruts and mud.| & | % o N %
Very bad, ruts 4to 4} inches
deep, thick mug. .. e % e I s oy o)
Good pavement, dry.. -....... d | & & E & &
i ‘¢ covered with
mud......... & | & & P & i

TRACTIVE POWER OF HORSES AT DIFFERENT
SPEED., (Trautwing.)

The average traction of a horse on a level and actually

pulling for ten hoursinthe day may be assumed as follows:

Miles per hour. | Lbs. Traction. Miles per hour. | Lbs. Traction.

] 333-33 2} 111,11
1* 250 zt 100
1 200 2 90.91
1} 166.66 3 83.33
1} 142.86 3t 71.43
2 125 4 62.50

If the horse works for a smaller number of hours, his
traction may increase as the hours diminish, down to about
5 hours per day and for speeds of about from 1} to 3 miles
per hour,
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EFFECT OF INCLINATION ON TRACTIVE FORCE,

(U. S. DEPARTMENT OF AGRICULTURE.)

Rate of Aongle with the | Tractive Force, LeEquivalent
inati ngth of Level
Inclination. Level. Pounds. Road in Miles.
Level. o® oo’ oo 38 1.00
I In 500 o 6 53 1.10
1 in 100 o 34 123 8 1.52
rin & o 42 sB 3 1.66
tin 6o o s7 18 7 1 87
rin so 1 o8 16 78 2.05
1in 4o 1 a5 %7 & biped
110 30 T 54 37 104 2.73
1in a5 2 17 26 - 18 3.10
1in 20 2 i; 21 138 3.63
Iin 1§ 3 5t 171 1.50
1in 10 5 42 s8 238 6.26

The table gives the tractive force necessary to draw I ton
over the best macadam road of various grades, and the
equivalent length of each mile of grade in miles of level
road.

The effect of the inclination can be calculated from the
following formula:

R=F+aW,

where F = force required to draw the load on the level,
a = the grade, expressed by a fraction, # = the weight of
the load in pounds, R = force required to draw the load up
the incline in question. :

According to Gillespie, if a horse can pull on a level
1000 pounds, on a rise of

1 foot in 1 foot in
100 feet he draws goo lbs. 25 feet he draws 540 lbs,
50 (L ¢ X3 8!0 ‘e 24 ‘e ‘" (X sw ..
‘" (X4 (X} (X3 (X} LX) (13 (
:g .o . ‘" ;gg (X ?g [ o ‘" :;“8 ‘e

30 e ‘. 640 .
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EFFECTS OF SURFACE ON TRACTIVE FORCE.
(Various Authorities, compiled by HERRING )

Tractive ! Tractive
Description of Road. Fl‘f;sce, | Description of Road. Force,

Loosesand .............. 448 Very hard and smooth

Loose gravel (deep) ..... 320 . macadam .... ......... 46
Loose gravel (4 inches) .. 222 Best macadam....... .... 52 to 32
Common gravel road .... 147 Cobblestone, ordinary ... 140
Good gravel .. .......... 88 Cobblestone, good. ..... 75
Hard-rolled gravel....... 75 Belgian block............| 56t0 26

Ordinary dirt road... 224 Belgian block in Paris...| s4to 34
Hardclay............ . 112 Belgian block, good...... 344
Hard, dry dirt road...... 89 Stone block, ordinary.... g0
Macadam, little used.. .| r4otog7 {| Stone block, good ....... 45
Macadam, bad........... 160 Stone block, London..... 36

Macadam, poor .... 112 Asphalt...........oc..... 17
Macadam, common...... 64 Granite tramway ... ....| 13} to 13}

macadam, wet ....| 75to 42 || Iron railway............ .| 8to1rx¢
Best French macadam... 45

The velocity is in all cases taken at 3 miles per hour.

COST OF HAULING FARM PRODUCE IN THE
UNITED STATES. '

- u £, | o3
B | B.g| o2 | yod
q 6 :E i.ﬂ:n
Q - o [
A (B3 o B2
v3 vdn | o E_ 035
AE AN
ve >"55 pE o("g
< < < 3]
Eas Stat Miles. I:bz. Cents, $:.50
tern States..ceeee.eosorccectcan o 5.9 221 32 x.
Northern States..oe..ocveeees oee 6.9 Jeeeseenn 27 1.86
Middle-Southern States........... 8.8% |.eev.... 3t 2.72
Cotton StateS..seccssssssssssces conees| 12.6 1397 P13 3.08
Prairie States ........00000e.... e 8.8 2409 22 1.94
Pacific Coast and Mountain States....| 23.3 2197 22 5.12
Averages for the United. States....| 12.1 2002 2§ $3.02

* Middle States.

The total weight of farm products in 1895 was estimated
at 219,824,227 tons ; if the forest products hauled over the
public roads be added to this, we get 313,349,227 tons,
which at $3.02 per ton, makes a total for the annual cost of
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hauling on the public roads of $946,414,665. Nearly, if not
quite, two-thirds of this vast expense may be saved by road
improvement, and this at a total cost not exceeding the
losses of 3, or at most 4, years by bad roads (Circ. 19, Office
of Road Inquiry, U. S. Dept. Agr.).

TRANSPORTATION ON THE FARM. (U.S. Dept. Agr.)

An ordinary wagon drawn by two horses will carry at
each load 1 ton to 1} tons of hay, grain, manure, etc , over
a good road; with four horses, 3—4 tons. According to dis-
tance, the number of loads in a day should be as follows:

Number of Loads Hauled per Day.
No. >f Loads with No. of Loads with

Distance.  “Hirces, Oxen. Distance. Horses. Oxen.
Eighth mile...... 16-18  14-16 |Half mile...... veieeess 10-14 8-12
Quarter mile..... 12-16  10-14 'Mile to mile and a half. 69 5-7

LABOR ONE HORSE IS ABLE TO PERFORM
at different rates of speed on canals, railroads, and
-turnpikes, (Drawing force, 83} lbs.) (WarinG.)

Useful Effect for 1 Day, drawn 1 mile.
Duration of
HSpeed p]er Day's Work,
our, miles. ours. On a Canal, |On a Railroad,|On a Turnpike,
tons. tons. tons.
alg !;% 5% - 1s 2
3 24, 12
3 6 1 52 g: 10
4 ) 102 72 9
s 29/10 52 .5 73
6 2 30 4 6
7 1 1 T .
8 3 :2.8 ;6 i s
9 10 2 4
10 % g. s 38.8 3.6

PERFORMANCE OF ONE TEAM AND PLOUGH IN
A DAY, IN ACRES AND TENTHS. (WarinNG.)

wg . Do - g «.g
2y O'qd o'n u ° g 3
SBg -]
288 Acres. g §'§ Acres. 2 E 8| Acres. g s & | Acres.
Ba" B3" B3 B3
s 1.0 12 2.4 2 4.8 39 13.3
6 1.2 14 2.8 214 6.0 6 14.
. g 1.4 16 3.2 3 7.2 (373 15.
1.6 18 3.6 3% 8.4 7 16.8
9 1.8 20 4.0 4 9.6 ;}{ 18.0
10 2.0 22 44 & 10.8 19.3
1 2.2 " 5 12.0
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THE EFFECT OF WIDE WAGON-TIRES,

The effect of wide and narrow tires for wagons is well
illustrated by the following results of carefully conducted
experiments by the Studebaker Wagon Co., South Bend,
Ind. In the trials given in the second column 1}-inch tires
had been substituted for 4-inch tires. (Agr. of Pa., 1894 ;
see also Mich. Exp. Sta., Bull. 165; Mo. Exp. Sta., Bull. 13,
and Utah Exp. Sta., Bull. 4.)

Width of Tires.
4 inches, | «} inches,
1bs. lbs.

Weight of wagon and load.. 4345 4238

Draft to start load on block pavement 350 300
Draft to mov= load at a dead pull on block’ pav&

......................................... 100 s

Draft to start load on good hard, sandy road.. 700 715
Draft to move load at a dead pull on good hal'd

sandy road . 275 300

Draft to start ioad on good level gfavel road.. 600 650
Draft to move load at a dead pull on good ievel

gravel road ....... ..o..iiiiiiis ten dee ceeniens 175 175

Draft to start load on muddy road......... «...... 800 9oo

Draft to move load at a dead pull on muddy road.. 550 500

AVERAGE QUANTITY OF STONE REQUIRED PER
YEAR TO KEEP 10 FEET OF ROAD, WIDTH =
20 FEET, IN REPAIR. (HgrscugL)

Cub, ft. Cub, yds.

t. Good material and heavy travel....... 15-20 = .55- .74
2. Good material and medium amount of

travel...civveenceniecannnnns ceceess 10-15 = .37- .55

3. Good material and light travel........ 5-10=.18- .37

4. Medium material and heavytravel.... 20-25 = .74~ .92
5. Medium material and medium amount

of travel.covvvieiennnnnne cereseees I5-20 = .55- .74

6. Medium material and light travel..... 10-15 = .37~ .5§

. Third-rate material and heavy travel.. 25-30 = .92-I1.10

. Third-rate material and medium amount .
of travel.eeeereeivinnnieieiaiianss 2025 = .74~ .02
Third-rate material and light travel... 15-20 = .55~ .74

9
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INTERIOR DIMENSIONS OF FARM BUILDINGS.

(McCoule.l...)

Length.|Breadth.|Height.
ft. . ft. ft.
PN 40 20 20
“ W) ceuieernniiaenn 60 20 20
Cattle feedmg boxes, doub] 10 20 8
¢ single.. 10 10 8
Cattle-sheds, for each animal... . 5 15 8
Cart-sheds, etc.,eacharch......... cevecennn. 8 20 10
Cow suble. for each cow, double............. 4 30 10
¢ single. 4 20 10
........................ 20 20 10
Fold -yards, for each animal s 30 6
ranary 30 20 8
Hospital .. conse o 18 18 g
Manure-house .. cosesesss . 18 18
Pigsties, foreach;ammls.............. ...... 6 10 8
Poultry-house. . e 18 18 9
Root-house........... 20 20 10
btable for each horse 6.5 18 10
‘Wor ‘log .......... 18 18 9
General dimensions of other apartments veen 18 9

6} ft. allowed to the length of the stable for each horse in it
and 7 or 8 ft. for every pair of cows in cow-stable. Horses
must each have 1200 cu. ft. of space, and cattle 8o0 cu. ft.,
where stalled in stables. Cattle-boxes to be sunk 2 ft. below
surface and raised by a dwarf wall 1 ft. above. Cattle-folds
and sheds should have a length of 5 ft. for every animal they
are intended to contain; when covered, 150 sq. ft. allowed to
every head. The pigsties have small open areas attached to
each.

RECIPE FOR WHITEWASH.

Slake half a bushel of unslaked lime with boiling water,
cover during the process to keep in steam, strain the liquid
through a fine sieve or strainer, and add to it a peck of
salt, previously dissolved in warm water, three pounds of
ground rice boiled to a thin paste and stirred in while hot,
half a pound of Spanish whiting, and one pound of clear
glue, previously dissolved by soaking in cold water and
then hanging over a slow fire ina small pot hung in alarger
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one filled with water. Add five gallons of hot water to the
mixture, stir well, and let it stand a few days, covered from
dirt. It should be applied hot, for which purpose it can be
kept in a kettle or portable furnace. The east end of the
White House in Washington is embellished by this white-
wash. It is recommended by the government for white-
washing light-houses.

A pint of this wash mixture, if properly applied, will
cover one square yard, and will be almost as serviceable as
paint for wood, brick, or stone, and is much cheaper than
the cheapest paint.

Coloring matter may be added as desired. For cream
color add yellow ochre; pearl or lead, add lampblack or
ivory-black ; fawn, add proportionately four pounds of
umber to one pound of Indian red and one pound of com-
mon lampblack; common stone color, add proportionately
four pounds raw umber to two pounds lampblack.

TABLE OF CUT NAILS. (TRAUTWINE.)

|
Length,|No. per [.ength,|No. per
Name. |iches’| Lb. .|| Name. |nches!| Lb.
*Common * nails |2-penn T 716 10-penny| 3 66
3- :: ne|- 1} 626 12- :: 3% 50
3 . i 440 || 20- 0 4 32
4 1 300 || 30- 4 19
5- 1} 210 40 5 16
6- 2 163 so- st 13 -
7- ¢ 2} 123 60- ** 6 10
8- 2¢ 93
Finishing-nails... [¢-penny 13 470 1o-penny| 3 8¢
5= 14 330 |f 12 3t 65
6- 2 196 20- 4 5o
8- ¢ 2} 116
Slating-nails..... [3-penn; 13 280 s-penny| 1} 160
& :-pe“ v i} 200 [ 2 128
Fence-nails......| ......... 2 80 |leeerenen.. 2} 48
........ 2% 66 PTREN 3 4o
eescnne 2¢ 60
Cut spikes........ 3 29 st 8
3t 21 6 7
4 15 64 6
4t 13 7 s
s 10 8 3t
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XII. HUMAN FOODS.
COMPOSITION OF HUMAN FOOD MATERIALS.*

(ATWATER.)

Ordinary food materials, such as meat, fish, eggs, pota-
toes, wheat, etc., consist of—

Refuse.—As the bones of meat and fish, shells of shellfish,
skin of potatoes, bran of wheat, etc.

Edible Portion.—As the flesh of meat and fish, the white’
and yolk of eggs, wheat flour, etc. The edible portion con-
sists of water and nutritive ingredients or nutrients.

The principal kinds of nutritive ingredients are protein,
fats, carbokydrates, and minerl matters.

The water, refuse, amd salt of salted meat and fish are
called non-nutrients. Incomparing the values of different
food materials for nourishment they are left out of account.

Classes of Nutrients.—The following are familiar examples
of compounds of the four principal classes of nutrients.

[ Albuminoids, e.g., albumen (white of

[ eggs); casein (curd) of milk; myosin,
the basis of muscle (lean meat);

Proteids. gluten of wheat, etc.

Gelatinoids, e.g., collagen of tendons;
ossein of bones; which yield gelatin

PROTEIN. < or glue, etc.

Meats and fish contain very small quantities of
so-called “‘ extractives.” They include kreatin
and allied compounds, and are the chief ingre-
dients of beef-tea and meat-extract. . They
contain nitrogen, and hence are commonly

| classed with protein.

Fats, e.g., fat of meat; fat (butter) of milk ; olive-oil ; oil
of corn, wheat, etc.

Carbokydrates, e.g., sugar, starch, cellulose (woody fiber), etc.

Mineral matters, e.g., phosphate of lime, sodium chlorid (com-
mon salt), etc. .

# Extracts from ** Foods, Nutritive Value and Cost  (Farmers’ Bulletin No.
23), and “ Food and Diet " (U. S. Degz. of Agriculture Year Book, 1804) See
also Farmers’ Bull. No. 142, and:Circ. No. 46, Rev., Office of Exp. Stations.
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The Fuel Value of Food.—Heat and muscular power are
forms of force or energy. The energy is developed as
the food is consumed in the body. It is measured in the
laboratory by means of an apparatus called the calorimeter.
The unit commonly used is the calorie, the amount of heat
which would raise the temperature of a pound of water
4°F. Instead of this unit, some unit of mechanical energy
may be used, e.g., the foot-ton, which represents the force re-
quired to raise 1 ton 1 foot. One calorie is equal to very neafly
1.53 foot-tons.

The following general estimate has been made for the average
amount of potential energy in 1 pound of each of the classes of
nutrients;

Calories.
In 1 pound of protein......ce0eceverioeee. 1,814

In 1 poundoffats.........ivceevvieenenss 4,037
In 1 pound of carbohydrates.........c00... 1,814

In other words, when we compare the nutrients in re.
spect to their fuel values, their capacities for yielding heat
and mechanical power, a pound of protein of lean meat or
albumen of egg is just about equivalent to a pound of
sugar or starch, and a little over two pounds of either
would be required to equal a pound of the fat of meat or
butter or the body fat.

Ways in whick Food is Used in the Body.—Food supplies
the waants of the body in several ways. It either— ’

Is used to form the tissues and fluids of the body;

Is used to repair the wastes of tissues;

Is stored in the body for future consumption;

Is consumed as fuel, its potential energy being trans-
formed into heat or muscular energy, or other forms of
‘energy required by the body; or,

In being consumed protects tissues or other food from
consumption. ' .

Uses of the Different Classes of Nutrients.—Protein forms
tissue (muscle, tendon, etc., and fat) and serves as fuel.

Fats form fatty tissue (not muscle, etc.) and serve as fuel.

Carbohydrates are transformed into fat and serve as fuel,
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All nutrients yield energy in form of heat and musculat
strength.

In being themselves burned to yield energy the nutrients
protect each other from being consumed. The protein and
fats of body tissue are used like those of food. An impor:
tant use of the carbohydrates and fats is to protect protein
(muscle, etc.) from consumption.

Definition of Food and Food Economy.—The views thus
presented lead to the following definitions: (1) Food is
that which, taken into the body, builds tissues or yields
energy; (2) the most healthful food is that which is best
fitted to the wants of the user; (3) the cheapest food is that
which furnishes the largest amount of nutriment at the
least cost; (4) the best food is that which is both most
healthful and cheapest.

We have, then, to consider the kinds and amounts of
nutrients in different food materials, their digestibility, and
the kinds and amounts needed for nourishment by people
doing different kinds of work.

In general, the animal foods have the most of protein
and fats, while the vegetable foods are rich in the carbo-
hydrates, starch, and sugar. The lean meats and fish
abound in protein. Cheese has so large a quantity of
protein because it contains the casein of the milk. Among
the vegetable foods, beans and peas have a high proportion
of protein. The proportion in oatmeal is also large. In
wheat it is moderate, and in corn meal it is rather small,
The materials with the highest fuel value are those with
the most fat, because the fuel value of the fat is, weight
for weight, two and one-fourth times as great as that of
either sugar, starch, or protein. Hence fat pork and butter
lead the other materials in fuel value. The fat meats in
general stand high in this respect. So also do the grains,
flour, and meal, as they have large quantities of carbo-
hydrates. Potatoes are quite 1ow in the list in respect to
fuel value as well as protein, principally because they are
three-fourths water. For the same reason, milk, which is
seven-eighths water, ranks low in respect to both protein
and fuel value,
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Dictaries and Dictary Standards.-—As the outcome of
a great deal of observation and experiment, nearly all in
Europe, standards have been proposed for the amounts
of nutrients and energy in the daily food required by
different classes of people. Those of Prof. Voit, of Munich,
Germany, are most commonly accepted by specialists in
Europe. Voit's standard for a laboring man at moderately
hard muscular work calls for about o0.25 pound of protein
and quantities of carbohydrates and fats sufficient, with
the protein, to yield 3050 calories of energy. Taking into
account the more active life in the United States, and the
fact that well nourished people of the working classes here
eat more and do more work than in Europe, and in the
belief that ample nourishment is necessary for doing the
most and the best work, I have ventured to suggest a
standard with 0,28 pound of protein and 3500 calories of
energy for the man at moderate muscular work. (For list
of dietary standards, see p. 203; also Farmers’ Bull., No. 142,
p- 35-)

Calculation of Daily Dietaries.—Due regard for health,
strength, and purse requires that food shall supply enough
protein to build tissue and enough fats and ‘carbohydrates
for fuel, and that it shall not be needlessly expensive.

On the basis of the standards for dietaries given on
page 175, various combinations of food materials for daily
dietaries may be made by calculations from the table,
showing percentages of nutrients, etc., in food materials
(p. 169). Thus if a dietary for a man at moderately hard
muscular work is to be made up of round beefsteak, butter,
potatoes, and bread, it may be calculated as follows:

Protein. | Calories.
i Pounds.
1 pound contains......... .18 8ss
1 pound contains. . .01 3,615
Potatoes... 1 pound contains. . .o19 325
1 pound contains......... .088 1,280
.| 13 ounces contain .14 ) 282
. 3 ounces contai ceee
Potatoes. 6 ounces contai .02 320
Wheat bread. .| 22 ounces contai 12 1,760
Total................ .28 45
Standard for man at mod- 3455
erate myuscular work. ... - .28 3.500
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PERCENTAGES OF NUTRIENTS,
REFUSE IN SPECIMENS OF FOOD MATERIALS.

197

WATER, AND

(ATWATER.)
5‘3' _ Edible Portion.
:3:’_. Nutrients.
<

Food Materials, § F . . % é Ak 5

sali 8|5 |5E|&8
@d 8 1| &|[£]0F |52

Animal Foods, as Purchased. £ | £ % %

Beef: Neck..... 20.0 |4 6[14.0]...... 0.8
Shoulder.. 12.6 |55 0|13.7|c0vrn. 0.9
Chllcknb 14.6 |45 ol20.1|...... 0.8

........ 21.0 (3¢ 2|27.9|......] ©0.7
Slrlom PRI 19.5 |4 16.4] oe... 0.8
Round eveee| 7.8 {6c ".g ...... 1.0
Side wuhout hdney fat...... 19.2 |44 .8|.. 0.8
Rump, corned. .| s | . . 2.4
Flank, ? corned. 12.1 |42 . 2.6
Veal: Shoulder, ..... 17.9 |s€ . o.
Mutton: Shoulder.......... 16.3 |4¢ . o.
Le ceree 18.1 |s¢ . 0.7
Loin...cooo vouiennnnnas 15.8 |41 . 0.6
Side, without kldney fat o] 17.3 laa . 0.8
Pork: Shoulder roast, fresh .. 14.6 |4: . 0.8
salted 1.4 [3¢ . 2.4
38.2 (4 . °.9
32.4 34 . 0.9
13.7 |6: . 0.9
66.; 2; . 0.5
48.6 |4: . 0.7
29.9 |st . 0.8
so.1 |3 . 0.7
Mackerel, whole, 44.8 |4 . 0.7
Halibut, dressed. . 7.7 16 . 0.9
.»almon, whole,... 35.3 |4 .8. 1.0
codfish, .... . .| 421 e .4]. 1.2
.-nnoked hernng . .| s0.9 |x . 0.9
Salt mackerel..... 40.4 |2 iox|. 1.7
Canned salmon. 49 |5 ie3) 1.2
ers...... .| 62.x |3 %7 0.6
Oysters.......... ceceees| 82.3 [ )2 0.4
Animal Foods, Edible Portion.

Beef: Neck.....coovvoe.voceccnsens [enarac|6 "s 1.0
Shoulder.... ceees|6 i-6f. .| 1.0
Chuck rib..... RN 3 1-5|-eeee.| 0.9

Rib ....cc0eneee R ] 3:6fe.e.e.| 0.9
Sirloin........ vesse.|6 1.8§l.eeee.| 1.0
ound.......... .16 rf. 1.2

Siée, without kidney fat.....|...... 5 rx .| o9
RumE, corn .[s 1.6 2.0

0| * .4 3.0 3.0

Veal: Shoulder.. .lé .8 1.3
Mutton: Shoulde .Is 2.4 0.9
Leg.... .6 8.3|19.0 0.9
Loin.... .4 s o[35.0 0.7
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COMPOSITION OF FOOD MATERIALS,
Nutritive ingredients, refuse, and fuel value.

Nutrients. Non-nutrients.
~ ——— Fuel value.
B 2 NN | —
Protein Fats. Carbo- Mineral Water. Refuse. Calortes.
hydrates. matters

Protein compounds, e. g., lean of meat, white of egg, casein (curd) of milk, and
gluten of wheat, make muscle, blood, bone, etc.

Fats, e. g., fat of meat, butter, and ofl, } serve as fuel to yield heat

Carbohydrates, e. g., starch and sugar, and muscular power.

Nutrients, ete..p. ot. 10 20 0
Fucl value of 15

Beef,round

Beef, round*

Beef, sirkoin

Beef, virloin®
Beef, rib
Beof, rib*
Muitow, log
Pork, spare rid,
Pork, salt
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PERCENTAGES OF NUTRIENTS, ETC., IN FOOD

MATERIALS.—Continued.
Edible Portion.
F Materials, Nutrients.
cod Ma . : =
5 .| 8 S gt
HENEREIEAAEE:
3 ° £ g 35' -
3] ] =5
Animal Foods, Edible Portion. % % % £ % %
Mutton: Side, without kidney fat..| 53.5 | 46.5 | 16.9 [28.9]. 0.9
Pork: Shoulder roast, fresh........| 50.3 | 49.7 | 16.0 |32.8 0.9
Ham, salted, smoked........| 41.5 | 58.5 | 16.7 391 a.7
Fat, salted ... ..cccccveenea.| 122 87-3 o-g 2.8 4.3
Sausage: Pork........coveeeciacncas g.z s8. lg- 43.8 2.2
Bologna.... eseeces.| 62.4 ] 37.6 | 18.8 [15.8. 3.0
Chicken............ wesssscess| 72.2 1 27.8 | 24.4 | 2.0]. 1.4
Turkey... ... vessseeseees| 66.2 | 33.8 | 23.9 | 8.9. 1.2
veereseseres]| 73.8 | 26.2 | 14.9 [10.5 0.8
Milk....coecenennnns cevereeseass| 87.0| 13.0| 3.6 | 4.0 0.7
Butter.........ccceeeenensaneaneses| 10.5 | 89.0| 1.0 [85.0 3.0
Oleom N€...veereernecsinnsses| 11.0 | 89.5 | 0.6 |85.0] 3.0
Cheese: Fullcream................| 30.2 63~3 28.3 135.5 4.2
! Skim-milk... a-s s8.7 38.3 6.8 4.6
Fish: Flounder........ veeees .2 | 15.8 lg~ o.7. 1.3
Haddock....... ve..| 81.7 | 18.3] 16.8 | 0.3|. 1.3
Cod 82.6 | 17.4 | 15.8 | 0.4/ . 1.2
70.6 | 29.4 | 18.6 | 9.5|. 1.3
73.4 | 26.6 | 18.2 | 7.1 1.3
75.3 24.6 | 18. 5.2. 1.1
63. 36.4 | 21.6 |13.4]. 1.4
cesesescsccs $3.6]......| ar1.4 o.g. 1.6
Herring, salt......... 34.6|.. ...] 36.4 [15. 1.§
Mackerel, salt..... 304 feoee..| 17.3 [26.4].. 2.6
OySters ....co.coveeveeeneess| 87,211 129 | 6.0 | 1.2 2.0
Vegetable Foods.
‘Wheat flour.... ........ 5| 10| 1.1 724.9| o.5
Graham flour (wheat)... 9| 1.7 | 1.9 71.7] 1.8
Rye flour..... 9| 6.7]0.8 78.2| o.7
Buckwheat flour.. 4] 6.9 1.4 76,1 | 1.0
Oatm 4| 15.1 | 7.1 68.2 | 2.0
Cornmeal o| 9.8)3.8/706]| 1.4
Rice ... 6| 7.4 04| 79.4| 0.4
Peas.... 7136.7)1.7[56.4] 29
S .. 87.4 | 23.1 | 2.0[ 59.2 | 3.1
Potatoes........ . 2r.x| 2.1 )o.517.9| 1.0
Sweet potatoes. X 1.5 | 0.4/ 26.0| 1.0
TUrDiP8...cvvue coressasossscsccnenn ggz 0. 1.2 |o.a] 8.2| 1.0
Carrots......ccoeeeeceee. 88.6 | x1.4 | 1.1 |o4| 8.9] 1.0
Onions.. .......coeeeseavecececcces. | 87.6 | 12.4| 1.4 0.3 10.1] 0.6
String beans.......ces000ecceasece..| 87.2 | 12.8 | 2.2 | 0.4] 9.4 0.8
Green peas.... .cessecacesccces ooeo| 78.1 | 21,9 4.; 0.6 16.0| o.9
Green Corn ....eeveeees seoeerovess| 81.3 | 18.7 1 2.8 ] 1.2/ 13.2| 0.6
TOmMAtOS..cs.ceeeecssesicecceseses | g6.0| 4.0| 0.8 | 0.4 2.5| 0.3
Cabbage.. + cessecscssscssenss.| Ot 8.x| 2.1 0.3 5.5| 11
APDIeS...ci.iiiieirieresserssccs...]| 83.2 | 16.8 | 0.3 | 0.4 xs.g 0.3
Sugar, granulated.... ccce.ceevee...| 2.0 | 08.0 |..uii]..o] 97, 0.2
Molasses....o..oeerrcnensnconconoon| 24.6 | 75.4 |..cuufeene 73.! 2.3
White bread (wheat).. ..o .oeeeese| 32.3 | 67.7 | 8.8 ] 1.7 g 3| o9
ton crackers......ceec.oeveeeeeee! 8.3 1 91.7 | 10.7 | 9.0l 68.71 2.4
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PECUNIARY ECONOMY OF FOOD.

Amounts of actually nutritive ingredients obtained in different
Jood materials for 25 cents.
{Amount of nutrients in pounds. Fuel value in caloriee.]
Protein. Fats. Carbohydrates. Fuel value.
B E-—3 ——

Sz =

*Poit tAtwater,
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AMOUNTS OF NUTRIENTS FURNISHED FOR
TWENTY-FIVE CENTS IN FOOD MATERIALS
AT ORDINARY PRICES. (ArwaTer)

. Twenty-five Cents will pay for
5. L} - Nutrients, I
Food Materials as Furnished. | 53 E% . -
88 e8| 9 |8 |4|88 (588
= g 5 [ma
ol ool R-R LA A R
Meats, etc. cts. | Ibs.
Beef: Neck. ...oovueuencnenncf{ § | 323
Chuck-ribs. . «v.vener..n. |16 | 158
o 22 I.1
TN |
Shoulder.....ceeueeeee.. |4 14 ;g
Sifloin.ceeiveenieieennn. U;E o
I I.
RUmMpP...cevreracannnonna. 11s Lg
Round, first cut..........|{ :g ::g‘;
Round, second cut.......|{ '3 ;f‘;
Flank, corned............ |1 :g ;::z
Corned and canned..... { :: ::;g
Liver........ ceseacans 3.13
Mutton: Shoulder.. 1 f‘; :g
25 | .00
Leg... T L
. 25 | 1.00
Loin . ped r.2g
. J12 2.
Pork: Rib roast . veeeeiees1116 | 2050
Smoked ham, whole..... { :: ;gg
Salt fat pork. ...........[{15 | 187
Pork sausage...... BN £ - ;z
Poultry, etc.: Chicken.......... {:g :;g
Turkey.......... {:3 :;’g
Fish, ke, 8 |13
Mackerel, whole ........c00veu. %15 1.67
10 | 2.50
Bluefish, dressed... .......... .|{15 | 1-97
slo 2.50
Cod, dressed.....c.ceeeeeeennnnn ) 8 |3.13
6 | 4.17
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AMOUNTS OF NUTRIENTS FURNISHED FOR
TWENTY-FIVE CENTS IN FOOD MATERIALS
AT ORDINARY PRICES. —Continued.

Twenty-five Cents will pay for

I Nutrients. =g .
_ Food Materials as Furnished. g"g Eé = §§§
o - u|lees
E IR NI i)
“ONRE| R R8T 8
Fishk, etc. lbs. | 1Ibs. |lbs. lb:é 1bs. | cals,
1.25| .26 .x9| .06|..... 6o
Halibut steaks...........c..... 1.5 33| 2l worlinn| ges
Canned salmon..... ........... 1.25] 46| .25| .20]......| 1310

Oysg‘ers, g:ct‘g. per quart........

Lobster, whole......ccvveaa..n. %

“  canned............ ...

Eggs and Dairy Products,

“ I . “ vee ss e
Ml‘l‘k.gcg. perquart. .........
o . MO TIPPRTPRRS

eeesses soe

Cheese, full cream,.............
qua&k)"wdr.
Potatoes, 8:..32 per“bushel..

[

eevees

S0 ceenes
Sweet potatoes, ceeeceeccscesens

Beets....coevtiieniecnscncnnnans

TUDIPS cveeeeernesocancsanncnes
SUGAr....coeesreccncccicns oouan

Dried beans.....cceceeiveennne

Maize “ corn™ meal.............
Oatmeal.....ccoeevenecnnecnnns

Wheat flour.....cceveeveennnan.

Wheat bread . ...ccceveevannnenn

CrackerS.... «ceeevenocsnnaanes

12.50| 1.63| .40| .5

1.00| ,13| .06| .01 04| 230
x.g .18} .o9| 02| .os5| 345

14| 11| offeeeal] 345
a2.50] .t7| .74 .02|......] 415
1.25) .28| .23| .o1]...... 470

1.00| .23 .12| .10
1.37| .32| .17| .14].
2.27) .s3| .28 .23].
6.25] .81 .a3| .25
8.33 1.08| .30| .33

7t .64] .o1| .60
1.00 .90| .or| .85
1.38]  .96| .40| .49
2.08] 1.45| .50 .72

14.70] .31} .03| .o .26| s8o
20.00) .432| .04| .02| .36 790
29.40| .62] .06| .03 .s3] 1225

5.00| .14} .00| .00 .13| 240
8.33 .24| .o1| .00l .22] 430

12.50[ .14| .02| .00 .xx| 240

12.50| .13| .02| 00| .10| 22§
25.00| .27{ .03| .01 .2vr] 490

5.00| 4.90| .00| .00l 4.8y 9ogs
4.17| 3.64] 96| .09| 2.47] 6760
5.00] 4.37\1.15| .10| 2.96| 8065
6.25! 5.46|1.44| 13| 3.70| 11110
8.33] 7.08| .77| .32| 5.88[ 13720
25.00( 21.25(2.30| .95| 17.65| 41115
5.00| 4.61] .74| .36] 3.42| 9255
6.25] s5.47| 69| .07| 4.68] 10285
7.14] 6.25| .79| .08| s5.35| 11758
8.33) 7.29| .92| .09 6.24] 13695
3.57] 2.43| .31| 06| 2.01| 4570
5.00{ 3.38| .44| «00| 2.82] 6445
2.08| 1.3; «21| .20| I.47| 3970
2

_3.131_3.88]_.32| .39] 32.21] s503¢
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" DIETARY STANDARDS,. (Jarra)
N " 5 |ad 0
g1 8 (88 |22 | 25
2| = é 82 ..>-U AEE]
£ o |33R35<| 5
& | & PF k2| z
1. Children, 1-2 years (average)..........| .06 | .08 | 16| 765]|1:5.6
2. Children, 2-6 years (average).. 13| 09| .44 | 1420| s.0
3. Chn]dren, &lf‘years (average) .16 .10 71 | 2040 5.2
4. Adult in full health—Playfair.. .26 | .11 | r.17 | 3140| 5.5
s Active laborers—Playfair ...... 34| .16 | 1.25 | 3630 4.7
6. Man at moderate work—Voit ...... .26 | .12 | 1.10| 3055 5.3
7. Man at hard work—Voit...... .32 22| .99 | 3370| 4.7
8. Man with little physical exercise—
Atwater.... ......o ciienen..n 20 | .20} .66| 2450 5.8
9. Man  with lnght muscular work—At-
water . .22 .22 .77 | 2800} 5.7
10. Man with moderate work—Atwater..| .28 | .28 .99 | 3520| 5.8
11. Man with active work—Atwater......| .33 | .33 | r.10| 4060| 5.6
12. Man with hard work—Atwater........| .39 .55 | 1.43 | s700| 6.9
13. Subsistence diet—Playfair. ... . e a3 | 03] .75 | 1760| 6.3
14. Average of 7 dietaries of professional
men, Europe .35 22 .63 | 2670 | 4.7
15. Average of 5 dletanes of professlonal
men, United States......... ceeeeees .27 | .34 | 1.08 | 3925]| 6.6

SUMMARY OF AMERICAN

DIETARY STUDIES.

(BRYANT.)
Av.Food Consump.p.Man p.Day
. g 5 =0
Families Studied. élgg| 81,8453
‘s «
S8 (e8| 8 |858 0O,
8O | fO | RO |59
O % [ [SIShd P
Average of 2 laborers’ families in com- .
fortable circumstances ........ ceseee| 19 120 | 157 | 534 | 4045
Average of 15 college clubsin Me., Conn..
Tenn.,,and MO......cevvinnernneciiaeee] e o 107 | 148 | 459 | 3690
Average of 10 farmers’ families in Vt.,
Conn,and N. Y......... eeeeel 97| 130 | 467 | 3518
Average of 14 mechanics’ families in
Conn., N.J., Tenn,and Ind......... | 10%* | 103 | 150 | 402 | 3465
Average of iz negro families in Ala. . 9 67 | 1341 453 | 3375
Average of 5 French-Canadian families :
in Chicago, Il .......... 22 118 | 158 | 345 | 3365
Averageo! :4 professional men’s families
in Conn, Pa., Ind., and Il . ........| 28t | xo4 | x25| 423 | 3328
Average of 4 families of Russian Jews in
Chicago, 1113 ....... .... ceceesesess 19 120 | 101 | 406 | 3095
Av. of 4 Italian families in Chicago, IlL.3.| 16 103 | xrv| 391 | 3060
Average of 11 poor families in N. Y. City| 15 93 95 | 407 | 2915
Av. of 12 laborers’ families in N. Y. City| 19 tor | 116 | 344 | 2905
Average of 8 Bohemian families in Chi-
cago, IlLy ......cheve ool 12 115 101 360 | 2885
Average of 2 laborers’ famlhe‘ in Pnts
burg, Pa., very poor.... ....... .. ...l 1 8o 95 | 308 | 2485

* Avcrage of ¢ studies.

+ Average of 5 studies.
$ Food purchased; in the other averages the food actually eaten is given,
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DIAGRAMS OF CUTS OF MEAT.

Diagram I. A Good Steer's Carcass, as Cut Up and Priced in the
Eastern Market.

A good 1200-pound steer will dress about 80o pounds of
beef cut up as above—715 pounds salable cuts, with 85
pounds of fat, bone, and waste.

The diagram illustrates what the breeder and feeder
should aim to produce in the conformation of the beef- and
mutton-producing animal, so that the highest possible per-
centage of the carcass will be cuts of the high-priced class,
'thereby giving the best possible return for food consumed.

.(McKErrOW.)

The methods of dividing up the carcasses of slaughtered
animals into parts, and the terms used for the ‘‘cuts,” as
these parts are commonly called, vary considerably in dif-
ferent localities. The accompanying diagrams will make
clear the terms used in the table Composition of Human
Foods (pp. 197-199).
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11, Diagram of Cuts of Veal*

)
"

ﬁ"”,
o/,
e, Neck 5
Chuck Loin
| =
Shoulder| Flank ./ y
R g
ES \\

IV Diagram of Cuts of Pork.*

* U. S. Dept. of Agriculture.



206 AGRICULTURE. °

LIVE WEIGHT AND DRESSED WEIGHT OF STEERS

OF DIFFERENT BREEDS AND AGES. (Hsanrv.)
(Smithfield Show, 1888-9s.)
No. of A Vg‘i"eh
0. 0 ver. eight|
Breed and Age. Ani- | Aver. | Dajl at |Dressed
€ mals, | Age. Gainz. Slaugh-|Weight.
tering.
Days. | Lbs, Lbs. | Per Ct.
Shorthorn, 1 year olds 3 642 2.11 1355 66.1
2 % ¢ 18 963 1.92 1843 67.5
3 ¢ 16 1321 1.72 2251 69.4
Hereford, f 16 663 1.9 1308 65.1
2 ¢ 1 1020 1.7 1817 67.2
3 % g 1349 1.64 2218 69.2
Devon, A 13 634 1.75 12 66.0
2 19 1045 1.51 1583 67.7
L3 e 16 1311 1.37 1796 67.3
Aberdeen Angus, 1 ‘¢ ¢, 26 668 2.04 1366 65.4
2 21 1008 1.74 1763 66.7
3 ¢ 2 1346 1.59 213! 67.4
Sussex, x 17 677 2.15 1452 65.4
a 18 989 1.86 1837 68.2
3 ¢ 12 1285 1.61 2064 68.0
Red Poll, 2 ¢« 12 1002 1.64 1631 65.7
3 ¢ 6 1362 1.49 2022 65.8
Galloway, 2 4« 7 1027 1.64 1688 64.5
3 ¢ . 4 1344 | T.47 | 1969 | 64.8

PROPORTION OF BEEF TO THE LIVE WEIGHT

OF CATTLE., (McConNeLL.)
Per Cent of Beef.
Live Weight,
Pounds
Avoirdupois.
Class I. | Class I1. |Class III.
Heifers ......... Under 2520 70.72 66.69 |iceennnnn.
Steers......... ** 2520 69.71 66,69 feieeer oun
Steers..... 1680-2100 66.68 63.65 63.66
Heifers. 1400-1680 66.68 63.65 63.66
Steers...... 1400-1680 62.65 60.62 57.62
Heifers. 1260 -1400 62 65 60.62 57.62
Steers.... 1260~1400 57.61 54.59 51.56
Heifers. 1120-1260 57.61 54.59 51.56
Steers..... 1120-1260 53.56 50.53 48.50
Heifers .. 98o-1120 53.56 50.53 48.50
Heifers ........... .... . Under 98 |...... ciifevunnaans 45-47
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COMPARATIVE RESULTS OBTAINED WITH

FATTENING ANIMALS,

(@) Per 100 lbs. live weight per week.

(LAwEs AND GILBERT.)

Received by Animal. Results Produced.
. . Food Con-
Total | Digestible Increase
Dry Ogrganic ’ﬁ:‘:tdafﬁ{ Manure in Live
Food. Matter. Work, | Produced.| Weight.
1bs. 1bs, 1bs. Ibs. Ibs.
Oxen ... ... 12.5 8.9 6.86 4.56 1.13.
Sheep. . 16.0 12.3 9.06 5.10 1.76
Pigs.......... 27.0 22.0 32.58 4.51 6.43
(8) In relation to food consumed.
Increa:eigmtf.lve On 100 1bs. of Dry Food.
Per 100 Ibs.
Per 100 d Consumed Dry Dr
1bs. Dry %’rze::?g for Heat | Manure | Increase
Food.” | B30 |and Work. | Produced. | Vielded.
1bs. 1bs. 1bs. Ibs. Ibs.
Oxen.... .... 9.0 12.7 54.9 36.5 6.2
Sheep.. | 1o 14.3 56.6 31.9 8.0
Pigs.. .......| 23.8 29.2 46.6 16.7 17.6

LIVE WEIGHT AND GAINS MADE BY SWINE,

(HENRY AND SANBORN.)

Feed Per rgvo Lbl: Live
. No. of | Aver. Dail ce eight.
whighe | Ao | Live | Fecd | Caie per L.
mals, |Weight. * | Made. Gain. | Feed Gain
Eaten. | Made.
Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs.
Under so 59 37.7 | 2.3t .701 | 3.30 6.13 1.86
50-100 o1 75-5 | 3.33 900 | 3.70 4.41 1.19
100~150 119 126.1 | 4.29 1.029 | 4.17 3.40 .82
150-200 138 176.2 | 6.45 1.123 | 5.75 3.66 .64
200-250 65 214.1 | 6.89 1.287 | 5.35 3.22 .60
250-300 41 266.4 7.64 1.457 5.24 2.87 .55
300-350 12 333.0| 6.02 1.352 | 4.4S 1.8 41
525
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PART II. DAIRYING.

1. DAIRY COWS.

ON THE ORIGIN AND CHARACTERISTICS OF THE
DIFFERENT BREEDS OF DAIRY CATTLE.
I. JERSEY CATTLE.

The origin of the Jersey cattle, like many of our other
improved breeds of live-stock, is not known with cer-
tainty. The theory is that they descend from cattle
brought from the Scandinavian countries to Normandy,
France, during the tenth century or before, whence they
were introduced into the Island of Jersey, off the French
coast. The breed has been kept pure on this little island
for a longer period than any other English breeds, as a
result of the enactment in 1789 of a law forbidding im-
portations of foreign cattle into the island. According to
Flint, Jerseys were first imported into this country about
1838, but heavy importations did not begin until after 1850.

The following is a description of typical Jersey cows:
~ Head fine and tapering; cheek small; throat clean; the
muzzle fine and encircled with a slight stripe; the nostril
high and open; the horns smooth, crumpled, not very
thick at the base, tapering, and tipped with black; ears
small and thin, deep orange color inside; eyes full and
placid; neck straight and fine; chest broad and deep; bar-
rel hooped, broad and deep, well ribbed up; back straight
from the withers to the hip, and from the top of the hip
to the setting on of the tail; tail fine, at right angles with
the back, and hanging down to the hocks; skin thin, light
color, and mellow, covered with fine soft hair; forelegs
short, straight and fine below the knee, arm swelling and
full above; hind quarters long and well filled; hind legs
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short and straight below the hocks, with bones rather fine,
squarely placed, and not too close together; hoofs small;
udder full in size, in line with the belly, extending well up
behind; teats of medium size, squarely placed and wide
apart, ‘milk veins very prominent; color is generally
cream, dun, or yellow, with more or less white.

The Jerseys are generally considered a butter-producing
breed, and justly so. The milk produced is asa rule richer
in fat and solids than that of any other breed, but the
quantity yielded, on the other hand, is apt to be lower.
Milk from good Jersey cows often contains over six per
cent of fat, the average being about five per cent. Produc-
tion of rich milk has been the primary aim of Jersey
breeders; in 1881 the secretary of the American Jersey
Cattle Club wrote: ‘‘ The sole office of the Jersey cow is
to produce the largest possible amount of rich, highly
colored cream from a given amount of food. Everything
else in connection with the breeding of the race is, or
should be, incidental.”

The highest yields of butter-fat or butter, in case of
Jersey cows as well as other dairy breeds, are not, how-
ever, apt to come from cows producing exceptionally rich
milk, but rather from such producing an exceptionally
large quantity of good milk; generally speaking, an ex-
traordinarily high fat-content is accompanied by a small
milk yield.

Typical Jerseys generally have a high-strung, nervous
temperament, and in order to do their best must receive
good care; they cannot be abused as to feed or treatment
without injury; for this reason they will only prove a suc-
cess in the hands of intelligent feeders who care for and
take an interest in their stock. The dairy type predomi-
nates, viz.: a wedge-shaped, deep-chested body, with
good digestive organs, large full udders, well-developed
milk-veins, and a soft, mellow skin. The cows are gentle
and docile, while the bulls have the reputation of being
hard to handle, and often ugly and dangerous after a couple
of years’ service.

The maximum yields of milk and butter produced by
Jersey cows are given on page 189, the table giving the
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official records. In the breed-tests conducted by the ex-
periment stations in Maine, New Jersey, and New York
(Geneva),' the Jerseys have ranked among the first, but
have seldom been the foremost. Astheaverage of all tests
of dairy breeds up to date, we notice that the Jerseys rank
.after the Shorthorns and the Guernseys in total yield of
fat during a full period of lactation, and after Guernseys in
the cost of producing one pound of fat; they rank first as to
richness of milk produced. In the English milking trials
conducted by the British Dairy Farmers’ Association, the
Shorthorn cows have generally led the Jerseys in the
total quantities of fat produced per day, and other breeds
have also, on the average, given better results than these.
The Jerseys came out victorious in the breed-tests con-
ducted at the World’s Columbian Exposition in 1893; they
produced more milk, butter-fat, butter, 'and cheese, and
gave a higher net gain than either of the two other breeds
competing (Guernsey and Shorthorn); the Guernseys, on
the other hand, led as regards the cost of the food con-
sumed. Also in the Dairy Cow Demonstration at the La. Pur-
chase Exposition in St. Louis, in 1904, the Jersey cows produced
more butter-fat, on the average, than either of the other com-
peting breeds, and at a lower feed cost per pound (see p. 239).
The champion Jersey cow in this demonstiation, Loretta D.,
produced in 120 days 5802.7 Ibs. milk; average per cent of fat,
4.82; 280.16 lbs. butter-fat, equivalent to 330 lbs. of butter,
and an average daily production of 2.334 Ibs. butter-fat.

The American Jersey Cattle Club was organized in July, 1868;
the Herd Register of the club, the first volume of which was
published in 1871, has been issued in sixty-one volumes up to
date, including in all 70,500 bulls and 189,000 cows. Buiter
Tests of Registered Jersey Cows gives all tests of registered Jerseys
where the yield of butter for seven consecutive days was 14 lbs.
or more; the latest volume published is Vol. II., New Series.

The present secretary of the American Jersey Cattle Club is
J. J. Hemingway, No. 8 W. Seventeenth St., New York City.
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I1. GUERNSEY CATTLE.

By Prof. W. H. CALDWELL, Peterboro, N. H,, Sec’y Am. Guernsey Cattle
Club,

The Guernsey breed takes its name from the Island of
Guernsey, one of the Channel, or sometimes termed Alder-
ney, Islands. The origin of the Channel Island cattle,
while somewhat involved in controversy, is generally be-
lieved to have come from stock originally from the French
provinces of Normandy and Brittany, and that the founda-
tion for the Guernseys was laid by crossing the Normandy
bull on the Brittany cow. It is very interesting to turn to
the Island of Guernsey, cut off as it is from the main land
by the little strip of sea, and protected on all sides by
a rough, rocky coast, and note the characteristics which
we find there that have played so important a part in
moulding the character of the Guernsey of to-day. There
the shrewd, careful, sturdy people have labored many years
to produce a cow that should excel in butter production.
Their labors have been rewarded in the Guernsey, which is
noted the world over for producing butter of the highest
natural color and with the least outlay for cost of feed.
Fate might have been different with these people but for
their insular situation, pride of self-government, habits and
customs, which led them to zealously fight invasions, and
even as early as 1789 to take measures against the fraud-
ulent importation of stock. In 1826 came more stringent
laws, that prohibited importation to the island except for
slaughter. It thus isolated the islanders and their cows
from the cattle kingdom.

The striking appearance of the Guernsey is at once seen
in its rich yellow skin, which has always been noted as the
characteristic of a good butter-cow. Inappearance theyare
rangy, deep, business-looking animals, with a particularly
quiet, gentle, tractable temperament, free from nervous-
ness. The prevailing color is a delicate shade of fawn with
white markings, and cream-colored nose; and their most
remarkable characteristic of richness is apparent in the
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golden color around the eye, on the udder and teats, at
base of horn, and at end of the bone of tail.

Until recently Guernseys in America were kept chiefly
for family use. They were introduced into private dairies
around Philadelphia as early as 1840, and since that time no
other breeds have been permitted to replace them. The
gentlemen who first introduced Guernseys had no motive
to advertise them. They esteemed their golden-colored
products so highly that they were kept for the supplying
of families with the best milk and butter that could be pro-
duced. About 1865 a few Guernseys were introduced by
the importers, which laid the foundation of some of our
herds of to-day. A few years later the Massachusetts So-
ciety for the Promotion of Agriculture, realizing the great
promise of the breed, imported some and distributed them
at a public sale to dairymen in the State. A few years
later a number of Connecticut farmers joined together and
sent a man to the island to bring over a lot. It soon became
obvious to these gentlemen that some organization was
necessary to preserve the purity of these cattle and to
encourage their recognition. Accordingly on February 7.
1877, the American Guernsey Cattle Club was organized in
New York City. At that time there were about one hun-
dred and fifty pure-bred Guernseys in the country, whose
pedigrees could be traced without question to importation -
from the island. At present there are about 14,000 animals
in the Register. In the last few years—in fact since the
World’s Fair Dairy tests in 1893, and the work at the New
York and New Jersey Experiment Stations—great interest
has been taken in the Guernseys. More entries and trans-
fers have been recorded, and more members have joined
the Club than at any similar period in its history. The
public are just realizing the straightforward work that
has been quietly done for the last quarter of a century, and
find in a study of it that there are many valuable records to
the credit of the breed. These are all the more valuable as
the Guernsey has not been forced for high records, but
have honestly won their way.

The best records reported of Guernseys are those of Lilv
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of Alexandre, No. 1059, and Imp. Bretonne, No. 3660. Lily

of Alexandre gave 12,855} pounds of milk in one year ; and

two months before calving tested 7.2 per cent of butter-fat.

Bretonne gave in the year ending October 20, 1894, 11,219
" pounds of milk., Her milk was tested carefully once a

month by taking a composite sample of eight consecutive

milkings. The lowest test was 5.2 per cent and highest

6.1 per cent butter-fat. Her milk yielded 602{% pounds

of butter-fat, or equivalent to 7534 pounds of butter con-

taining 80 ver cent butter-fat. She is a large, well-built

-ow, and weighed at the close of her year's work 1150

pounds. In addition the cow Fantine 2d, No. 3730, owned

by Mr. Chas. Solveson of Nashotah, Wis., gave in one year,

besides dropping a fine calf and being dry four weeks, 9748

pounds of milk, the lowest test being 5 and the highest

5.6 per cent butter-fat, which would yield a year’s record

of 516.6 pounds butter fat or 602 pounds of butter. Mr.

Ezra Michener of Carversville, Pa., owns the cow King’s

Myra, No. 5339, who has just completed the year’s test

under the direction of the Guernsey Breeders’ Association

and received their first prize. She is four years old, and

gave in the year 8611 pounds of milk, which yielded 539

pounds of butter. Nearly a hundred cows have been re-

ported that have made a record of 14 pounds or over of
* butter a week, and several that have made exceedingly fine
single-day tests, as one cow, Pretty Dairymaid 2d of
Guernsey, No. 6366, who in an official test gave in three
consecutive days 61 pounds 2 ounces, 62 pounds 12 ounces,
and 52 pounds and g ounces of milk, a total of 176 pounds
7 ounces. )

Their ability to produce butter-fat and butter at a low
cost demands the careful attention of the dairymen. At
the New York Experiment Station several of the dairy
breeds are being carefully tested. The annual report of the
director, which was receatly issued, gives the result of the
first two periods of lactation. In both instances the Guern-
seys produced butter-fat at the least cost, as the following
shows:
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Their ability to produce butter-fat and butter at a low cost de-
mands the careful attention of the dairyman, Atthe N, Y.(Geneva)
and N. J. Exp. Stations several of the dairy breeds have been
carefully tested. In both instances the Guernseys produced but-
ter-fat at the least cost, and the same result was obtained in the
World’s Fair test, 1891, as the following shows:

COST OF BUTTER-FAT PER POUND, CENTS,

N. Y. (Geneva.)
Breed. Lactation Period. | New Jersey.#| Vporid;s
First. Second.
Guernsey 18.4 15.6 1§.3 3.1
]Aerug" ...... cevese 20.0 ts.g 17.2 13.3
yrshire 24.3 24 20. R
Shorthorn .. ....... . eses eoee 20.8 15.8
Holstein .. ..... .... 26.3 26.4 22.4 ceee
Devon .............. 23.0 19.0 ene veee
Am. Holderness.... .. 26.3 22.8 ceee cese

* Cost of butter per pound.

This shows the Guernseys to be the most economical
producers of butter ; and such golden-yellow butter, too!

The American dairyman, in his endeavor to improve his
own herd and collectively to improve the herds of his sec-
tion, naturally takes a great deal of interest in the grade
dairy cow. In the progressive dairy sections the influence
which pure-bred bulls exert is readily acknowledged.
They intensify the good qualities of the breed to which
they belong, and make such a section a desirable place for
the seeking of good family and profitable dairy cows. The
value of the Guernsey bull in effecting this improvement
has been well understood for many years, and especially is
it realized to-day in the desire to secure in the dairy cattle
of America greater physical strength and more profitable
butter production without reducing size or sacrificing rich-
ness of milk production. Mr. Lewis F. Allen, in his writings
several years ago, spoke especially of his experience with
the Guernsey for grading. He said his experience was
good, large-sized animals, free and persistent milkers, and
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the making of the first quality butter for private family or
hotel use. He believed that on a whole the Guernseys
were more satisfactory for the dairy than any which in his
forty years’ experience he had ever had. His cows had
good square udders, well set front and behind, teats of
good size and easy to grasp.

The Herd Register is published by the American Guern-
sey Cattle Club, whose headquarters are at Peterboro, N.
H. The breeders of Guernseys have always been harmoni-
ous in letting their favorites win their way by their own
straightforward efforts in the dairy. By addressing the
Secretary of the Club at Peterboro, N. H., further informa-
tion will cheerfully be furnished.

III. HOLSTEIN-FRIESIAN CATTLE.

B e B BT SRt Rosisy

The cattle known in America as Holstein-Friesians belong to
the shorthorn, low-land race, native to the fertile lands of Europe
bordering on the North Sea; of which race, from the dairy stand-
point, the Holstein-Friesian family is the most highly developed.
These cattle might have been better named Friesian, since
Friesland, and the neighboring provinces of Holland, is the
central home from which this breed of cattle has been so widely
disseminated over the Cld World, and from which some 10,000
head of foundation stock has been brought to America. The
Friesian people are among the most conservative of the Ger-
manic race; still holding to and speaking among themselves the
old Friesian language, although also able to speak Dutch, the
official language of Holland. They have been equally conserva-
tive in holding to their ancient industry of cattle-rearing, an
occupation for which their low-lying lands are especially fitted;
and as Tacitus speaks of them nearly 1goo years ago as cattle
breeders, paying a tribute in cattle and hides to the Roman
Empire, so we find them to-day making dairy husbandry their
main industry. Holding mainly to one occupation down through
the centuries, and passing the business from father to son, it
would be strange indeed if their breed of cattle did not reach a
very high degree of development; so it is in no way surprising
that we should find these Friesian dairymen possessed of a breed
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of cattle which, as an all-around dairy breed, is superior to any
other breed known.

While the Holstein-Friesians are essentially a dairy breed
and are so regarded in America, yet as an all-around dairy breed

the matter of beef and veal must not be lost sight of, and in
" Holland thesesare very important points. There few cattle are
allowed to pass their seventh year; but before they pass out of
their prime they are fattened and sold as beef. Prof. I. P.
Roberts in speaking of Holstein-Friesian beef said: “I ate it
for three weeks, and the English beef for two; and while not so
fat as the short-horn, it was to my taste superior.” The breed
reaches full growth and maturity at about five years of age; reach-
ing full height at between two and one-half and three years of
age, and each year for the two following years adding about one
and three-fourth inches in length, three-fourths of an inch in
width of hips, and two inches in girth of chest. Mr. S. Hoxie,
former Supt: of H.-F. Advanced Registry, states that the average
measurements of cows upwards of five years of age received to
entry in the fourth volume of the Advanced Register were as
follows: ‘“Height at shoulders, 51.8 inches; height at hips, 53
inches; length of body, 64.9 inches; length of rump, 21.4 inches;
width of hips, 21.9 inches; width at thurl, 19.6 inches; girth at
smallest circumference of chest, 75.6 inches.” The average
weight of these cows was 1262 lbs., and the average measure-
ments are those of what might be deemed a typical animal of
what is technically known as the milk-and-flesh form of the
breed, the form most popular in America.
~ The first association of breeders of these cattle in this country
was formed in 1871, the first herd-book being published the
following year. The present Holstein-Friesian Association was
formed in 1885 by the union of two earlier associations, and is
now the largest association of breeders of pure-bred dairy cattle
in America. How many H.-F. cattle there are now living is
unknown; but since the juncture of the two old associations in
1885, over 85,000 females and 42,000 males have been recorded.
The H.-F. Advanced Register, based for entry upon individual
merit, was established in' 1885; 17 volumes having been pub-
lished, containing entries of over 5700 cows and 460 bulls.  The
age of any female is computed as that at the time of last calving
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or aborting, and the requirements for entry vary with the age,
being not less than 7.2 lbs. butter-fat in seven consecutive days
for a heifer calving at just two years of age or younger, and in-
creasing proportionately to not less than 12 lbs. butter-fat for a
cow calving at five years old or older; there being no increased -
requirements for increased age after a cow reaches the age of
five years. Only bulls having four or more daughters which
have been entered in the Advanced Register on official records
of butter-fat are accepted for entry.

The rules for the entry of cows, in the H.-F. Advanced Register
are very stringent, being designed to place every H.-F. record
beyond even a shadow of doubt. Every milking during the
period of test is watched, weighed, sampled, and tested by a
representative of a State Agricultural College; and thus, because
of resulting expense, the bulk of its records are for short periods,
mainly for one week. It will be readily admitted that 18 lbs.
of butter-fat will make 21 1lbs. of the best of butter, or an average
of three pounds butter per day when 18 lbs. of fat is produced
in seven consecutive days, and that very few cows other than
Holstein-Friesian have ever under strict rules produced such an
amount. The records of the H.-F. Advanced Register show that
224 H.-F. cows have produced officially in excess of 18 lbs.
butter-fat; of which 82 cows have produced between 18 and
19 lbs.; 64 cows, between 19 and 20 lbs.; 46 cows, between .20
and 21 lbs.; 15 cows, between 21 and 22 lbs.; 8 cows, between
22 and 23 Ibs.; 6 cows, between 23 and 24 Ibs.; 1 cow, between
24 and 25 lbs.; 1 cow, between 25 and 26 lbs.; and 1 cow,
over 27 lbs. It must be remembered that while many of these
records were made by cows much under five years of age, there
were a large number of records made by two and three-year-old
heifers, which were, considering age, proportionately as large,
yet fell short of the 18-lb. limit required for this list.

As to the per cent of fat in average H.-F. milk, 1545 cows and
heifers of all ages entered in the 17th volume of the H.-F.
Advanced Register, of which more than one-half were heifers,
produced in seven consecutive days an average of 376.7 lbs.
milk, containing 12.75 lbs. butter-fat, showing an average of
3.39 per cent fat. There were 71 cows and heifers producing
over 18 lbs. butter-fat; and these cows averaged 540.9 Ibs. milk,
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containing 19.758 lbs. butter-fat, showing an average of 3.65
per cent fat. Eighty-three H.-F. cows and heifers have made
30-day official records exceeding 72 lbs. butter-fat, of which
24 made from 72 to 76 Ibs.; 27, from 76 to 8o lbs.; 18, from
8o to 85 Ibs.; 6, from 85 to go lbs.; 6, from go to 100 Ibs.; 1,
from 100 to 110 lbs.; and 1 made over 110 lbs. of butter-fat.

A few H.-F. cows have been officially tested for longer periods;
and one cow produced in 100 days over 284 lbs. fat, while a
heifer under three years of age produced over 227 lbs. in the
same length of time. At the World’s Fair at St. Louis, where
three Missouri H.-F. breeders pitted their individual herd against
the pick of the Jersey world, one H.-F. cow produced over 282
Ibs. fat in 120 days, surpassing the foremost Jersey by over two
pounds; and since then a H.-F. cow has produced officially
over 316 lbs. fat in the same time. One H.-F. cow has produced
over 453 Ibs. fat in 182} days, while another produced over 721
Ibs. fat in one year. This last was owned by the Michigan Agl.
College. Prof. Oscar Erf,: Kansas Agl. College, writes that one of
their H.-F. cows has produced nearly 16,000 Ibs. of milk in one
year, testing from 3.2 to 3.7 per cent fat, and that at the end of the
year she was still-giving from 25 to 30 lbs. milk per day; while
Prof. A. L. Haecker, Nebraska Agl. College, states that a heifer
calving at just past three years has given in 39 weeks 15,063.9
Ibs. milk, containing 492.05 lbs. butter fat, and that she was still
giving 45 lbs. milk per day, with 13 weeks before her in which
to complete the year’s record. A heifer, calving at just past
three years of age, in semi-official test under the rules of the
Wisconsin Exp. Station, produced in one year, 13,213.6 lbs.
milk containing 584.080 lbs. butter-fat. Many H.-F. cows have
made very large private records; but it is not the practice of the
H.-F. Association to report private records.

It has been asserted by some persons illy posted as to the facts,
that while H.-F. cows did yield large quantities of milk, the milk
was below standard in quality. Ten gallons of milk per day, by
weight 84 lbs., might be considered more than any cow could
ever produce; yet under the strictest official test 40 H.-F. cows
have yielded in excess of 588 Ibs. in a period of seven consecutive
days. This herd of 40 cows, of which some were not of full age,
produced in a period of seven consecutive days 25,032.2 lbs.
milk, containing 821.497 lbs. butter-fat; thus showing an average
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of 3.28 per cent fat. The average for each cow was 625.8 lbs.
milk, containing 20.537 1bs. butter-fat, equivalent to 89.4 lbs. milk
(over 10} gallons) per day, and nearly 24 lbs. of commercial
butter per week. After such proofs of large production of both
butterfat and of milk, and showing that even in the largest
yields of almost incredible amounts of milk the content of butter-
fat was 10 per cent in excess of the usual legal requirements,
further comment would seem unnecessary.

Owners and breeders of Holstein-Friesian cattle base their
claims for the superiority of this breed over all other dairy breeds
mainly on the following points: First, that the Holstein-Friesian
is a large, strong, vigorous cow, full of energy and abounding
in vitality; second, that her physical organization and digestive
capacity are such that she is able to turn to the best advantage the
roughage of the farm, converting the same into merchantable
products; third, that she yields large quantities of most excellent
milk, fit for any and all uses, and especially well fitted for shipping
purposes; fourth, that heredity is so firmly established through
her long lineage that she is able to perpetuate herself through the
production of strong, healthy calves; and fifth, that, when for
any reason her usefulness in the dairy is at an end, she fattens
readily and makes excellent beef.

IV. AYRSHIRES.
By C. M. WinsLow, Brandon, Vt., Secretary Association of Ayrshire
Breeders.

The original home of the Ayrshire cow is in Scotland, in the
county of Ayr. This county has always been noted for its
dairy industry and the thrift of its inhabitants. The soil is strong,
giving good pasturing and abundant crops, the climate is rough,
and people and cattle hardy.

The Ayrshires began to attract the attention of dairymen
in other parts of the world some sixty years ago, and there was
an importation made into Canada and the New England States,
where they are bred in considerable numbers and highly prized.
They have been sent South, and are said to endure the heat better
than any other breed. They also are said-to stand the cold of
Canada better than any other dairy breed.

The Ayrshire cow is of medium size, weighing about one
thousand pounds, of blocky build, low on legs, and usually
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spotted in color, being red and white as a rule, though sometimes
nearly red or nearly white. They are hardy and healthy, endur-
ing changes of heat and cold with little discomfort, and quickly
adapt themselves to surrounding conditions. They perhaps
show to the best advantage where the food-supply is limited
and they are compelled to hunt for a full supply.

It is claimed for the cows of this breed that they will give the
largest return of dairy product for food consumed of any of the dairy
breeds. There has never been much said or done by the owners
of Ayrshires to bring their merits to the attention of the public.
They are a popular cow for the milkman, because they are econom-
ical producers and give milk of good quality that satisfies the trade.

High-grade Ayrshire cows always command the highest fancy
price in Brighton, to go into the stables of milk producers. It
is said by the milk inspectors of Boston that they have no trouble
with the milk from Ayrshire herds, it being up to the 13 per cent
total solids required by Massachusetts law.

The average yield of Ayrshire cows is a little over 6000 lbs.
of milk in a year, on ordinary dairy food and care, but there
are a large number of individual cows with authenticated records
all the way from 7000 Ibs. to over 12,000 Ibs. of milk in a year.

It is only within a very few years that the Ayrshire Breeders’
Association instituted a system of official tests, and only a few
of the breeders have entered their herds, consequently we have
the records of a comparatively small number of cows, but enough
to show that the Ayrshire cow is by nature a wonderful dairy
cow both in milk and butter production, and that it would be an
easy matter to produce families of phenomenal cows adapted to
the production of either butter or milk.

The association has confined itself chiefly to the yearly tests,
believing that it is the long period that shows the staying quality
of the breed and the true value of a dairy cow.

We have in the ordinary work of the dairy found a number of
cows that gave from fourteen to nineteen pounds of butter in
seven days, and from sixty to nearly 100 pounds in the month.

We have compiled from the official files of the association tests
the following yields from individual cows:

Milk.—48 cows gave over 8000 lbs. of milk in a year; 51 cows
gave over 8500 lbs. of milk in a year; 43 cows gave over gooo lbs.
of milk in a year; 17 cows gave over 9500 lbs. of milk in a year;
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14 cows gave over 10,000 lbs. of milk in a year; 7 cows gaveover
10,500 1bs. of milk in one year; 6 cows gave over 11,000 lbs. of
milk in one year; 4 cows gave over 11,500 lbs. of milk in one
year; 2 cows gave over 12,000 lbs. of milk in one year; 1 cow
gave over 12,500 lbs. of milk in one year.

Butter—181 cows gave over 300 lbs. of butter each in one year;
87 cows gave over 350 lbs. of butter each in one year; 33 cows
gave over 400 lbs. of butter each in one year; 13 cows gave over
450 Ibs. of butter each in one year; 5 cows gave over 500 lbs. of
butter each in one year; 1 cow gave nearly 550 lbs. of butter in
one year; 1 cow has for the last five consecutive years dropped
five calves and given an official record of 52,000 Ibs. milk and
2130 lbs. butter.

The Ayrshire, being a dairy cow, has never been claimed for
beef or even for a general-purpose cow, but her easy keeping-
qualities and hardy disposition cause her to lay on flesh rapidly
when dry, and she will probably return to her owner in beef
the full cost of raising ber. Farmers who fatten calves for veal
tell me the calves are small when born, but grow rapidly, so
that when of age to sell they are large and heavy for their age and
are good handlers.

V. SHORTHORNS As DAry Cows.
By the late J. H. PickreLL, Springfield, Ill., Secretary American Short-
horn Bréeders’ Association.

Away back in the early history of this country, there
were occasionally cows imported from England. Buffalo
and wild game were abundant for meat, but milk, butter,
and cheese did not come that way.

As creatures of circumstances, cows were in demand.
Soon after the Revolutionary War, cattle that were pure-
bred Shorthorns were imported into Virginia, and after-
wards, in 1797, found their way into Kentucky. The cows
were said to be great milkers, and are reported to have
given as much as 32 quarts of milk per day, and were
called by the natives ‘‘ the milk breed.”” Later importa-
tions with more particular reference to their beef qualities
were made, but, in spite of all that had been fed into them
with that end in view, many of the cows developed into
remarkably heavy milkers, and were very noted for their
large yield of a good quality of milk.

The late L. F. Allen, in his history of ‘‘ American Cat-
tle,” published in 1868, says: ‘‘ We have numerous well-
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authenticated instances of their (Shorthorns) giving six,
seven, eight, and even nine gallons a day, on grass alone,
in the height of their season, and yielding fourteen to
eighteen pounds of butter per week, and of holding out in
their milk in proportionate quantity, as well as other
breeds of cows, through the year. Cows so much larger
in size than other kinds should be expected to give more
than smaller ones that consume less food, and without as-
serting that they do give more, in proportion to their size,
it is claimed that when educated and used for the dairy
chiefly, they give quite as much as others. That the in-
herent quality of abundant milking exists in the Short-
horns, no intelligent breeders of them need doubt. Our
own observation in more than thirty years’ experience
with hundreds of them, first and last, under our own eyes,
is to ourself evidence of the fact, both in thoroughbreds
and grades.”

The Columbian dairy tests, though made under un-
favorable circumstances, proved the milking qualities of
Shorthorns. I say unfavorable, because the matter was
not taken hold of soon enough by the American Short-
horn Breeders’ Association, under whose auspices the ex-
hibit was made, to select the best cows in every instance
80 as to have them bred to produce and have them at their
highest flow of milk at the proper time. As a conse-
quence, cows had to be picked up that had produced at
hap-hazard, and were not in every instance the best that
might have been used, if selections had been made in sea-
son to have them bred so as to have them produce just prior
to the tests. But with all these disadvantages, the two
strictly acknowledged dairy breeds—bred for that purpose
almost exclusively—which were selected with the greatest
care, so much so that it is doubtful whether they could be
duplicated, had but little the advantage of the Shorthorns in
the general “‘ round-up,’”’ as a few comparisons will prove.
" In test No. 1 (cheese), with 25 cows of each breed, the
score stood as follows:

Jerseys..ieieeenieiiiaiiiiinan 906.1 points
Shorthorns......eoveviecrenene.. 905.5
GUErnSeys....cooonusnses teses.. 8719 ¢
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In the score for perfection of 100 points flavor was counted
35 points.

Shorthéms headed the list by taking 504.3 points.

Jerseys. oottt 497.8 “
Guernseys...eccciueiicncincnancanns 489.4
The cost of production was :
ShorthornS...oeeeieeeieeeiinnecnnenss $99.36
Jerseys.coetiiiiiiiiiiiiiiiiiiiiaan, 98.14
GUEINSEYS.eeeoeeeanaeannenannennnans 76.25

The champion cheese cow of the Jerseys netted...... $6.97
" ¢ o ¢ ¢ ¢ Shorthorns netted.. 6.27

X3 “«“ ‘. € 66 46 Guerflseys LU 5.27

In the second test, go days, for butter, loss and gain in
live weight, where maintenance was counted against the
cows, the net gain was for

Jerseys (25 COWS).venuinenininnn.n.. $1,323.81

Guernseys (25 COWS).eeeernnnreannns 997.63

Shorthorns (24 COWS).eeeeieeaiieenns QIT.I3
To produce this result it cost the

Jerseys (25).ceeeeeiiininiiniiiniann. $587.87

Shorthorns (24)...-eeeeeeerinannennn. 506.50

GUErNSeyYs (25)ccevveceesanessnnnnnns 487.25

The champion
Shorthorn cow (Nora) produced 3679.8 Ibs. of milk.
Jersey (Brown Bessie) ‘o 3634 ¢4 ¢
Guernsey (Materna) “ 3548.8 ¢« ¢«
When reduced to gain. in the products over cost of pro-
duction, the account stood as follows :

JerSey COWareeneeeniuenrnnneeennnennns $73.22
GUEINSEY COW.vvrrerennnannnansanannns 57.82
Shorthorn Cow...cvvevienreeeneneeneens 52.63

Again, in tests 2, 3, and 4 (Guernseys were not
in test No. 4) the three best Shorthorns (one in each
test, including the two-year-old heifer) gave...... 5861 lbs.
While the Jerseys of the same description gave.. 5330 **

Showing in favor of Shorthorns......c.cvevvnns . 531 ¢
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In test No. 3 (butter), ‘‘go as you please,”
The champion Jersey cow at a cost of $8.57 pro-

duced net..veveeinineieneienieiiieainniaiaanas $24.69
The champion Shorthorn cow at a cost of $8.18

Produced Net....eueeneenrriiennrnnrnreninnannes 19.57
The champion Guernsey cow at a cost of $5.57 pro-

duced Net...eueeeeureneennenemiieenatoseaeennns $19.37
In test No. 4 (heifers) 7 Jerseys cost for food $34.43

and netted...coiiniiiiiiiiiiiiiiiiiiiiiiinenans 56.27
6 Shorthorns cost $23.52 and netted......... ..... 47.42

making an average of 13 cents per head in favor of the Jer-
seys.

While butter was rated by points, beef was not, and the
Jerseys got as much allowance per pound for gain in live
weight as the Shorthorns.

As hinted above, dairy cows are not always wanted for
butter alone, or cheese alone, but very frequently to sup-
ply city customers with good milk for their tables. The
tests at the Columbian Dairy School proved that for a
large supply of milk of the best flavor, Shorthorns not
only were good dairy cows in every sense of the term, but
that they led the other two breeds. Therefore, if milk of
good quality and lots of it is wanted, Shorthorn cows can
supply it, to say nothing of their ‘‘ general-use " qualities
that will just suit the farmer who wants milk, butter,
cheese, and beef.

VI. RED PoLLED CATTLE.

By the late J. McLAIN SMiTH, Dayton, Ohio, Secretary Red Polled
Cattle Club of America.*

Hornless or polled cattle have existed in the counties of
Norfolk and Suffolk, England, from time immemorial.
“Originally there were two distinct types: the Suffolks,
usually of a pale red or dun color, and hence known as
Suffolk duns—Ilarge and rather rough cattle, but celebrated
for their milking qualities; and the Norfolks, commonly
deep red in color, smaller, finer, more compact in build,
not so large milkers, but great favorites with the butcher.

* Revised by H. A. Martin, Secretary, Gotham, Wis.
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Youatt, speaking of the old Suffolk strain as it existed
in his day (some half century ago), says: ‘ In the height_
of the season some of these cows will give as much as eight
gallons of milk (80 1bs.) in a day, and six gallons (60 lbs.)
is not an unusual quantity.”

The modern Red_Polled cow is a result of the combina-
tion of these old strains, and it is the aim of the most pro-
gressive breeders to produce a cow of medium size, blood-
red in color, of fine bone, smooth and compact of form,
hardy, docile, fatting easily, and giving a good flow of
fairly rich milk all the year round. The breed, in other
words, is being developed as a general farm cow, suited
to the wants of the general farmer. While the cows can-
not, I think, compete in flow of milk with the best Hol-
steins, or in yield of butter with the best Jerseys, and the
steers have not, as yet, taken a place in the front rank at
the fat-stock shows, it is believed that the breed combines
the several desirable traits as well at least as any other, and
with them the equally essential qualities of hardiness, do-
cility, and a hornless head. As an illustration of the points
named, and a proof of their possible combination, the cow
No. 2213, Gleaner, V, 9, is credited in 1894, according to
the accepted record of the owner, with a yield of 14,189 Ibs.
of milk, an average of 38.86 lbs. a day for the entire year.
The cow was then twelve years old, and was milking with
her tenth calf (or tenth calving, as one or more of them
produced twins).

Among these is a pair of twins (Freemartins), shown
as fat stock, at Norwich and London, England. The steer
(1st®and cup at Norfolk and 1st at Smithfield) weighed at
1 year 5% months old, 1238 lbs., and when shown again,
at 2 years 6 months old, had a live weight of 1735 lbs., a
gain in a few days over a year of 497 lbs., and a gain
from birth of about 2.12 lbs. a day. The heifer, twin to
above (1st and reserve fo1r cup at Norfolk and 1st and
reserve for cup at Smithfield), had a live weight when

shown (2 years 6 months old) of 1452 lbs., a gain from birth
of nearly 1.8 lbs. a day.
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An illustration nearer home is reported by Dr. J. R.
Slingerland, Trustee of the Shaker Society at Union Vil-
lage, O. In January, 1895, he bought 35 head of Shorthorn
steers, coming 2 years old, for feeding. At the same time
they had 18 head, the same age, of their own breeding, the
produce of a Red Polled bull on Shorthorn cows. At the
time named the full-blood Shorthorns averaged 940 Ibs. in
weight, and the cross-breds 790 Ibs. All were pastured the
summer of 1895, fed out in the late fall, and sold to the
same buyer on the same day in January, 1896.

The full-blood steers consumed an average of 85 bushels
of corn, besides hay and corn-fodder, in fatting, and weighed
when sold an average of 1540 lbs. each—a gain of 6oo lbs.
in the year. They sold for $4 a hundred. The polled cross-
breds consumed an average of 50 bushels of corn, with
corn-fodder only for roughage, and weighed when sold an
average of 1492 lbs.—a gain in the year of 702 lbs. They
sold for $4.25 a hundred.

The Red Polled bull, Osman 1251, used in producing the
cross-bred steers in this trial, is the son of a full sister to
Eleanor, and is the sire of many fine dairy cows.

In appearance the Red Polls greatly resemble Devons,
save the horns, and except that they are somewhat larger,
and the cows, as a rule, are better milkers. They have the
same rich color, fine bone, round, smooth, compact form,
free from prominent points, and the same muscular habit
and active disposition ; and their meat is of the same fine-
grained, juicy character.

Milking Qualities.—The modern Red Polled cow does not
milk so largely as the old Suffolk, but her milk is of better
quality. Sixty pounds a day, which Youatt says in his time
was not unusual, is now, I think, somewhat rare. Four
and a half to five gallons a day, or say 40 to 45 lbs., is a
good yield from a mature cow in the flush of the season,
But she will easily give, with proper care, 6000 to 8000 lbs.
in a year, and some will considerably exceed this. In the
report of English herds, published in the Red Polled Herd
Book, the average yields of mature cows in the best herds
is from 5000 to over 7000 Ibs. a year, In Lord Rothchild’s
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herd, 22 cows, seven milking with first or second calf, gave
in 1895 an average of 77444 1bs. of milk each. In my own
little herd the mature cows will average over 6000 lbs. of
milk a year and 4 per cent of fat.

Beef Qualities.—In this line, so far, we are entirely de-
pendent for facts on the Engljsh records. No full-blood
steers of the breed have as yet been shown in this country.
A few samples will suffice. At the Smithfield Club Show in
1889, two Red Polled steers, two years old, showed the
largest daily gain of anything on exhibition that old—2.18
Ibs. and 2.29 lbs., respectively. At the Smithfield Club
Show of 18go0 a Red Polled steer dressed the highest per
cent of his live weight of any animal slaughtered—73.72
per cent. This, according to the London Live Stock Journal,
has only once been exceeded in England—by a cross-bred
steer, which dressed 74 per cent of his live weight.

At the fat-stock shows in England in 1894 the following
live weights were recorded: A steer I year 10} months,
1374 lbs., and a year later 1702 lbs.; a steer 1 year 10}
months, 1323 1bs.; a steer 1 year 10} months, 1208 lbs., and
a year later 1656 lbs. ; a steer 1 year g months, 1250 lbs., a
year later 1728 lbs., and at 3 years 9 months 2112 lbs.

Mature Red Polled cows, in breeding condition, should
weigh 1200 to 1400 Ibs., and bulls 1800 to 2000 lIbs. A few
will greatly exceed these weights, but many, as now bred,
are smaller. These, however, are about the weights at-
tained in the best herds.

VII. DEVON CATTLE.
By L. P. Swson, Wheeling, W. Va,, Secretary American Devon Cattle Club,

The Devon breed of cattle is one of the oldest of the
English cattle. Their native home is on the highlands of
Devonshire, in southwestern England. Our records show
that in the year 1800 Messrs. Winthrop & Davenport im-
ported Devons into Plymouth, Mass.; in 1805 General Eaton
imported some into Otsego county, New York; in 1817 Mr.
George Patterson came into possession of some Devons,
brought over by T. W. Coke, who presented them to a
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brother of George Patterson; these afterward were the
foundation of the above-mentioned herd (George Patter-
son of Sykesville, Md.). These and other animals im-
ported by Mr. Patterson, our records show, were all brought
from Devonshire, and from the best that could be found
there. .

Others were imported into New York State; among im-
porters whom we might mention are John Cowlin of Trux-
ton, N. J.; L. F. Allen, Miles Vernon, A. Becket, W. P.
& C. S. Wainwright, Col. L. G. Morris, D. W. Catlin, W.
R. Sanford, J. Howard McHenry of Pikesville, Md.; C. P.
Halcomb of Delaware, and others. Later importations are
by James Murray of Virginia, R. W. Cameron of New
York, Frank Brown of Baltimore, Md., and still later John
Hudson, Moweaqua, Ill., Dr. J. Cheston Morris, Philadel-
phia, Pa., and A. S. Worden, Ulysses, Pa.

As to the beef qualities of the Devons one only has to
turn to the records of the markets of the country to see
that they are among the leading beefers, bringing the top
prices atall times. As to milk and butter production from
Devons, it will be found from records that they produce
from 12 to 25 lbs. of butter per week. Mr. A. E. Baker, of
Wisconsin, says his cows average him 365 lbs. of butter
per cow for the year, which is about as much as any breed
will do on farmers’ feed and care. Dr. J. Cheston Morris
says, in regard to Devons for milk: ‘‘ A herd of Devons may
be relied upon to give an annual yield of 2000 quarts of
milk from each cow; the length of the period averages be-
tween 10 and IT months, though single cows will continue
in profit from 13 to 14 months. An average yield of seven
quarts daily from each cow may therefore be expected,
and an examination of milk records of Devon herds will
show that they are remarkably uniform in their yields.
As comparatively little attention has been paid to their
milking qualities, a large improvement may be looked for
by proper selection and breeding. As my animals weigh
ouly 700 1bs. each, it follows that each cow has given be-
tween five and six times her own weight in milk during
the course of the year, besides maintaining her own



232 DAIRYING.

weight, and producing healthy offspring. This I consider
a physiological fact well worthy of notice, and very
creditable to the ‘little red cow.” Of course the same
nutritive power applied in other directions would .give
beef-producing results, such as we all know of.”

Devon cattle are active and very hardy, qualities that
make them especially valuable in dry or mountainous re-
gions. The bulls are quite intelligent and active, and are
not as liable to be cross as some other breeds; they weigh
from 1800 to 2000 1bs. at three to four years old. The cows
have strong vital organs, and large digestive and assimi-
lating powers. Their udders are not large for the amount
of milk they give, with good elastic teats, seldom sore.
The milk is of good quality, either as food for infants and
invalids, for the manufacture of butter or cheese, or for
market delivery; it does not churn in the cans, nor look
blue in the bottle.

Devons will pay their way at the dairy as well as in the
feeder's stable; they will keep in good condition, and look
plump and sleek on pasture that other breeds can hardly
live on; they are easy keepers, good producers of the finest
kind of milk, and also make the very best quality of beef.

VIII. Durce BELTED CATTLE.
By H. B. RicuArDps, Easton, Penna., Secretary Dutch Belted Cattle Asso-
ciation of America,

Dutch belted cattle are natives of Holland, and originated
in that country during the seventeenth century, when the
cattle interests of Holland were in the most thrifty condi-
tion; in fact, it was the chief industry of the country. At
that time breeding had been developed to a science, and
cattle of remarkable contrast of color were bred whose
foundation color was black, with a broad white band
around the centre of the body, a white head, a black ring
around each eye, and a full white tail. Wonderful and
remarkable as it may appear, a feat was accomplished
during that period that would defy our modern breeders
and can be safely classified as a lost art.

Dutch belted cattle became a classified breed and were
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bred to a remarkably high standard. For several centuries
they were owned and controlled by the nobility keeping
them pure and limiting their number to their ownership.
They were first imported into this country about the mid-
dle of the present century, the importers procuring the
finest herds in Holland; the herds in the United States
to-day are purely of American breeding.

The American Association have adopted as their standard
of color a pure black, with a continuous white belt around
their body, beginning behind the shoulders and extending
nearly to the hips; this sharp contrast of colors makes a
beautiful and imposing contrast and a most beautiful
sight; when seen in number grazing on the green, they are
admired by all, even if not interested in cattle or farm-
ing. This belt is almost invariably reproduced, and is
so perfectly fixed that it will crop out in their grades for
many generations, even against cold strains of blood; the
potency of this feature is very striking, as the belt is often
reproduced after the foundation color is lost; and grades
of any foundation color can be produced to an unlimited
extent.

Their form is a strong characterized dairy type, medium
size, and possessing all the qualifications of an ideal dairy
animal. They are strictly a dairy breed, and are large and
persistent milkers; strong constitutions, peaceable and
quiet dispositions of a very compact form. Cows range
from eight to twelve hundred, and bulls reach eighteen
to twenty hundred. The late P. T. Barnum, the showman
of national fame, said: ‘‘ They struck my tancy in Holland
about 1850; I imported a few, and then found their unique
and novel. appearance not their only quality, for they
proved to be wonderful milkers, far superior to any other
cattle to which my attention has been drawn.”

Nearly all the herds now in the United States are owned
in New York, Pennsylvania, and Massachusetts, with a
few scattering South and West. A herd of eighteen were
exhibited at the World’s Columbian Exposition at Chicago,
where they attracted great attention and were admired by
thousands who had never heard of such novel ana beautifu!
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cattle before. This herd was sold and exported to a wealthy
resident of the City of Mexico, where they are now kept
and are doing well in that gorgenial climate. . There is an
association of breeders of these cattle known as the Dutch
Belted Cattle Association of America, who have adopted a
high standard of excellence, requiring breeders to breed
typical animals of correct markings, thereby gaining
uniformity and correctness of type. The association issues
a herd-book, of which vol. § of recent issue, is the last
number.

IX. BROWN-Swiss CATTLE.

By N. S. Fisn, Groton, Conn., late Secretary Brown-Swiss Cattle
Breeders' Association.*

Brown-Swiss cattle were first imported into this coun-
try by Mr. Henry M. Clarke of Belmont, Masc., in 1869.
He imported seven cows and one bull; since then there
have been several importations. Most of the animals
have come from the famed Canton of Schwyz, and the
adjacent Cantons of Zug, Uri, and Unterwalden. The Rigi
‘mountains, covered to their tops with fine, rich herbage, lie
here, and some of the finest breeds of cattle in the whole
country are here produced, the cattle grazing in the valley
in winter and on the mountains in summer.

The United States consul at Zurich in 1882 made a report
to our government of the cattle and dairy interest of
Switzerland. He writes: ‘“For a handred years Switzer-
land has been famous for the production of its dairies. At
the cattle show of Paris, 1878, every Swiss cow exhibited
bore away a prize in competition with exhibits from Hol-
land, England, Denmark, and other famous cattle countries.

The Brown-Swiss cattle are fed on grass or hay only
the year through. A fair average for cows in Canton
Zurich is ten quarts of milk per day the milking-year
through; in Schwyz and Zug the average is but little
less.”

The consul of St. Gall says: ‘“When a farmer in Ger-
many, Italy, or France wishes to lmprove his breed, he

* Revised by C. D. Nxxon Secretary. Owego, N. Y.
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makes a selection from Swiss herds as the healthiest and
hardiest known to the herd-book. . . . The Brown-
Swiss is considered the dairy breed par excelience of Swit-
zerland; it not only gives more milk, but this is richer
than any other European breed of cattle.”

Marked Characteristics.—Size large; form firm; color
shudes from dark to light chestnut brown. The tuft of
hair between the horns, on the inside of ear, and a narrow
line along the back generally light. Horns rather short,
waxey, with black tips. Nose black, with mealy-colored
band surrounding nose. Switch, hoofs, and tongue black.
Straight hind legs, wide thighs, and heavy quarters. The
cows often weigh 1600 lbs., bulls 2000 lbs. Calves large,
some weighing 110 lbs. when dropped. They mature fast,
have healthy constitutions, yielding generous returns for
whatever care, time, labor, or money is expended on them,

A cow shown at the Chicago Fat Stock Show in November,
1891, gave in three days 245 1bs. of milk, showing 9.321bs. of
butter-fat by the Babcock test, yielding during one day of
the test 3% lbs. of fat, the largest amount of butter-fat ever
shown at an official test of any cow of any breed up to that
time. The cow Muotta calved about November 1, 1893,
and in February, 1894, gave 67 lbs. of milk in one day.

The milk of Brown-Swiss cows has a sweet flavor which
is very noticeable, and makes it very desirable for family
use. With good farm care the cows give under favorable
circumstances from 20 to 25 quarts of milk per day. They
make the finest of beef and veal; when intended to be
used for working oxen, they are easily broken and are fast
walkers.

The cows are persistent milkers, with good teats; where
used to produce grade animals they give the best of sat-
isfaction, with the Swiss characteristics predominating.
There are now about 5300 recorded animals in this country,”
located in almost every State, and some in Mexico.
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YIELD OF MILK AND FAT FROM DAIRY COWS,

A good dairy cow chould give at least 5000 pounds ot
milk during a whole period of lactation. As the quality ot
milk given by different cows varies greatly, however, as
will be apparent from the tables given in the following, the
yield of fat produced during a lactation period is a better
standard to go by than that of the milk; three-fourths of a
pound of tat per day for an average of 300 days may be con-
sidered a good yield (total 225 pounds). Many dairy farmers
aim to have all mature cows in their herds produce a pound
of fat, on the average, for every day in the year. To do
this, a cow whose milk tests about 4 per cent. must give 25
pounds of milk a day (3 gallons) as an average for the
whole year; a cow producing 3 per cent milk must give 33}
pounds of milk daily, and one producing 5 per cent milk
must yield 20 pounds of milk daily, on the average, etc.

The flow of milk is usually at its highest shortly after
calving, and then gradually decreases, the rate of decrease
being determined by the inbred milking qualities of the
cow and the system of feeding practised. The average de-
crease in milk yield for good dairy cows on good feed is
from one half to three fourths of a pound per head per ten
days. Where cows are not fed liberally and receive but lit-
tle concentrated feed, the decrease will be more marked,
and often exceed one pound of milk per head per ten days.
The decrease is more marked during the latter stages of
the period of lactation than in the earlier ones, and is also
more marked in cows with poorly developed milking qual-
ities than in good dairy cows. A cow is considered at her
best when from five to seven years old; the constitutional
strength of the animal, the system of feeding practised,
and the general treatment given the cow will determine
her period of usefulness. -

The quality of the milk produced by individual cows
generally remains fairly uniform through the greater por-
tion of the lactation period, and is not permanently influ-
enced in any marked manner by feed or any external
conditions. During the last couple of months, when the



DAIRY COWS. . 237

yield of milk is decreasing more rapidly than before, the
quality is generally improved to some extent, the variation
being, as a rule, within 1 per cent. Variations of several
per cents of fat may sometimes occur from day to day, or
milking to milking, in the milk from single cows; variations
amounting to I per cent are common. Herd milk varies
much less, the percentages of fat on subsequent days being
as a rule within two tenths of one per cent, and only excep-
tionally near one per cent.

RESULTS OF TESTS OF DAIRY BREEDS

Conducted by American Agricultural
Experiment Stations.

B |aa| Vi e
|3 4| Yields
S3le3 Lactgu%en ‘g - Average Cost of
9 €| Period. o
Breed. e 1 g“
.9|° g 58| Food | Produc- |Produc-
o |0.5|Milk.| Fat. | ©| Eaten | ing too [ing 1lb.
Z |2 < |per Day. |Ibs. Milk. at.
New zgmx ¥ 1bs. | lbs. cents cents | cents
ENEVA
Jersey ....... 4 | 11 | so45 | 282.1]5.60] 12.4 g: 16.1
Gnemsey ...... 4| 6 5385 | 285.5|5.30| 12.5 16.1
Holstein.......| 4| 4| 7918 | 266.1 3.32 13.9 65 19.1
Apyrshire....... 4 | 12 | 6824 | 244.8(3. 13.5 74 20.2
Short Horn....| 1| 2 | 6oss | 269.0| 4.3: 12.7 78 17.2
Devon .........| 3| 5| 3984 | 183.34. 10.3 94 20.5
American Hol-
M derness.......| 2| 4| s72x | 213.13.73] 12.2 76 20.1
AINB
cees oo 4 | 5460 | 297.0|s.50| 16.2 113.0 20.4
olslem.. «.] 2| 3| 8369 | 285.0|3.47] 19.5 8s.3 25.3
NAythhire 2| 4| 6612 | 233.0[3.67] 17.x 94.9 26.8
EW JERSE
Jersey.. 3| 3| 7695 | 376.3/4.89] 6.1 87.1 17.9
Guernse 4| 4 3446 379.0/5.09| 14.9 78.1 15.3
Holstein 3| 3| 8455 | 300.2|3.55| 19.3 79.3 22.4
Ayrshire.. 4| 4| 7461 | 275.3|3.69| 15.0 76.0 20.6
Short Horn.. 3| 3 [10457 | 396.3/3.79] 15.4 79.2 20.6
Averages for all Breeds and Lactation Periods.
9| 18| 5579 | 301.1(5.40| 133.9 94-7 17.4
8 | 10 | 6210 | 322.9{5.20| 13.5 82.8 15.8
19 ;g 8215 zﬁ;.o 3‘3 17.2 7;.7 21.§
(o] @09 248.5(3. 14.5 78.5 21.5
4| 5| 8696 | 345.4/3.97| 14.3 78.7 19.4
3| 5| 3984 | 183.34.60f 10.3 94.0 20.§
2| 4| 5721 | 213.1(3.73( 1.2 76.0 20.1
Total.... ...... 45| 72
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The animals included in the foregoing breed tests rank
on the average as follows:

1. As to yield of fat: Shorthorn, Guernsey, Jersey, Hol-
stein, Ayrshire, American Holderness, Devon..

2. As to cost of producing 1 lb. of fat: Guernsey, Jersey,
Shorthorn, American Holderness, Devon, Holstein and
Ayrshire.

3. As'to yield of milk: Shorthorn, Holstein, Ayrshire,
Guernsey, American Holderness, Jersey, Devon.

4 As to cost of producing 100 lbs. of milk: Holstein,
American Holderness, Ayrshire, Shorthorn, Guernsey,
Devon, Jersey.

5. As to cost of food: Devon, American Holderness,
Guernsey, Jersey, Shorthorn, Ayrshire, Holstein.

6. As torickness of milk: Jersey, Guernsey, Devon, Short-
horn, American Holderness, Ayrshire, Holstein.

RESULTS OF BREED TESTS CONDUCTED AT
WORLD'S COLUMBIAN EXPOSITION, 18938,
A. Breed Test No. | (Cheese Test), May 10 to 2s.

Milk Fat Price of
Pro- Pro- Cheese, Cheese  Cost
duced, duced, 'bs. perlb, of Net
1bs. 1bs. cents. Feed. Gain.
25 Jerseys...... ... 13,296.4 6or.gr  1451.8 13.36 $38.14 $119.82

25 Guernseys

10,038.6 488.42 1130.6 11.95 76.25 88.30
25Short-horns.

. 12,186.9 436.60 1077.6 13.00 99.36 81.36
B. Breed Test No. 2 (Ninety-day Butter Test), June 1 to Aug. 29.
Butter Price of
credited Butter,
25 Jerseys.......... 73,488.8 3516.08 4274.01 $1747.37 $587.50 $1323.81
25 Guernseys...... 61,781.7 2784.56 3360.43  1355.44 484.14 997.64
24 Shoit-horns...... 66,263.2 2409.97 2890.87 1171.77 soi.79 9t0.12

AVERAGES PER DAY PER COW.

Fat, Cost of
per cent, Food.

Jerseys ....cene.ee 32.7 1.56 478 26.1 cts,
Guernseys........ 27.5 1.24 4.51 ar.§ **
Short-horns 30.7 112 3.64 23.2 **

C. Breed_Test No. 3 (Thirty-day Butter Test), Aug. 29 to Sept. 28.
Butter Price of
credited Butter.
13,921.9 685.8r  837.21  $385.59 $111.24 $274.13
15 Guernsey 13,518.4  597.96 724.17  329.77  92.77  237.00
15 Short-horns..... 15.618.3 555.43 662.67 303.69  104.55 198.89
D. Breed Test No. 4 (Heifer Test), Sept 30 to Oct. 20.

7 Jerseys....... eses 33566  155.38  194.23  $77.69 $34.44 $56.28
6 Short-horns...... 25810 97.89 122.36 48.95  23.53 47-42

15 Jerseys..
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RESULTS OF ‘“COW DEMONSTRATION® AT LOUISIANA

PURCHASE EXPOSITION, ST. LOUIS, 1904, (FARRINGTON.)
Brown- | Hol- Short-
Swiss. | steins. Jerseys. horns.
Avﬂa e data for number of cows 3 1$ as 28
per day (av. for 120 days)
...................... 44.2 53.4 41.5 34.6
Per cent. fat in milk. ........ 3.62 3.43 4.70 3.80
Butter-fat Fer day, lbs. ..... 1.596 1.832 1.936 1.277
Solids not fat per day, lbs. . 3.92 4.24 3.63 2.98
cost per t of milk, cts. 1.24 1.07 1.16 1.32
oo butter, cts. .| 14.7 13.5 10. 15.3
Data for best cows:
perday.lbs. .......... $1.0 67.5 48.4 43.4
Percent fat in milk......... 3.4 3.5 | 4.8 4.0
utter-fnt r day, Ibs. ..... 1.748 2.355 2.334 1.737
hdsnot t per day lbs. . 4.36 5.17 4.36 3.72
HIGHEST RECORD FOR YIELD OF BUTTER-FAT.

During Twenty-four Hours Made by any Cow in a

. Public Test.
At a Fasr. At Home.
Briens, Brown-Swiss, 11 years old, | Colantha 4th’s Joh , No. 48,577

weighing 1395 lbs.
Average daily yield of

milk. ............ 81.7 lbs.

Average daily yield of

3.81

(American Dairy Show, Chicago,

1891, 3-day test.)

H.-F. H. B, 8 years 1 month

old.
Yield of milk...... 90.6

O fat....... 4504
Average per cent of

fat in day's milk.. s.07

(7-day test, Feb. 6-13, 1907, con-

ducted under the supervision
ot the Wisconsin Exp. Station;
total yield for the week 651.7
1bs.‘of milk and 28.176 Ibs. of
fat; average per cent of fat in
milk, 4.32.)

1bs.

“
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OFFICIAL RECORDS FOR MILK AND BUTTER-FAT

PRODUCTION.
Year. Thirty Days. | Seven Days. wal‘:)t‘}';sf"“’
A) MLk
ECORDS.
ire.. . ..|Princess Alice| Finlaystone | Duchess of |............
DOuglas, Maggie 3d, | Smithfield,
No. 43? No. 19,217, No. 4256,
" 12,617 ibs. 1570 lbs. 463% 1bs.
Guernsey. . .. Yei(sa Sun- e, Queen Deette, Same,
beam, 1428.2 1bs. 413.1 1bs 61.2 1bs,
No. 15, 439.
&59’0 .8 1bs
Holstein. .. .. 1e1:ert)e DeKol Same, e,
, No. Creamelle, 779.7 lbs. 116.6 lbs.
327 H, No. 59,158,
0,318 1bs. | 3105.4 Ibs.
Jersey.......| Nettie Un- |............ .. P ereeeanes
derwood,
No. 117,007,
X 10,002.6 lbs.
Shorthorn. . l"ansy of. | Kitty Clay Same, Same,
Stanton, 4th, 396.4 lbs. 58.2 lbs.
10,054.8 1bs. | 1592.9 lbs,
Red Polled.. . era N-6, |............ Popsey b?d Hera N—6
No 3505, U—43. No 350
12,203 lbs. ? 63.5
393% bs.
(B) BUTTER-
FAT RECORDS
yrshire.. . ..| Rena Myrtle |Cad's Beauty,| Lukolela, |.cccecoeece.
469.4 Ibs. | No. 13,606, | No. .13,357,
81.1 lbs. 16. 3 lbs.
Guernsey. ...| Yeksa Sun-| Stranford's Queen te, Same,
beam, No. Princess, No. 97 4, 2.72 lbs.
15, 4.,39 No. nyo. 16.20 |
857.1s 51bs. | 83.381
Holstein. .... lle Sar- | Colantha Same, Same,*
castic. No. 4th's 28.176 1bs. 4.594 Tbs.
? ohanna,
72: 68 bs. 0. 48.5a,
110.833 1b8.
Jersey.......| Emma’'s Ro-|....uass ...| Princess2d,|............
wena, No No. 8046
146,877, 40.10 lbs}
638.25 1
Shorthorn. .. ansy of 16th Belle of Same, me,
Stanton, | Trowbridge,| 14.33 lbs. 2.35 1bs.
x.3 1bs. 59.59 lbs.
Red Polled.. . =6, |oeieiiiiniann Popsey 3d, | Hera N-
No. 3 os. U-43, No. 3}505.
502.3 9689, 3.86 lbs.
14.6 lbs.

See p. 239. :
t 46.78 lbs. of butter; very questionable.
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RESULTS OF ENGLISH MILKING TRIALS.

(Averages of breed-tests d t the 1 dairy shows of the Brit-
ish Dairy Farmers® Auoc.. 1879—98, inclusive.)
kS @ Aver- |Total Solids. Fat. Solid
S -’fe not .
Z Yield of Live
ot Breed. Milk |Yield Yield Fat, | Weight.
q : r * Per r | Per Per
g ay. B:y. Cent. lg:y. Cent.| Cent.
1bs. | lbs. Ibs. 1bs.
236 Shoﬂhofm. 45.4 | 5.77 | 12.72| 1.70 | 3.75 | 8.97 |1405 117;
a72|Jerseys.. 28.9 | 4.18 | 14.46| 1.44 | 4.98 3.48 856 (15
9aGnemle 30.6 | 4.13 | 13.50] 1.41 | 4.61 | 8.89 |1026 4;
10| Holstelns(Dutch) 452 | 5.53 | 12.25] 1.54 | 3.47 | 8.84 [1383 ?
32| Ayrshires 42.2 | 5.61 | 13.29] 1.77 | 4.19 | 9.10 [1046 (21)
2|Devons. .... 30.1 | 4.32 | 14.34] 1.48 | 4.90 g.“
3s|Red Polls. 41.9 | 5.26 | 12.55] r.54 | 3.68 | 8.87 nGz (3:)
1{Welsh ......... .| 46.0 | 5.86 | 12.74] 1.91 | 4.26 | 8.58
1|/Aberdeen Angus.| 60.3 | 8.29 | 13.74] 3.0 | 4.99 | 8.75
44]|Kerries and Dex-
ter Kerries.....| 27.1 | 3.62 | 13.36] 1.18 | 4.36 | 9.00 | 787 (4:}
s4/Crosses...........] s3.1 | 7.07 | 13.31] 2.07 | 3.90 | 9.41 [1230 (38,
785!

* Average for 117 animals.

REQUIREMENTS FOR ADMISSION TO THE ADVANCED
REGISTER OF AMERICAN CATTLE CLUBS.

Guernsey. Holstein Jersey.
Last 7-day Year 9-day | 7-day Year
Agce‘f.‘t’:mg Record. | Record. Record Record.| Record.
Lbs. Butter-fat.
2yearsold....... 10.0 280.5§ 7.2 260 (2% yrs.)
3 11.66 287 8.8 12.0 300
4 13.32 | 323 10.4 : 350
f A, 15-0 360 12.0 J 400
ncressed require-
ment perday,Ib. | .0c0456 .1 100430% . o0iiiifireniiine .

* No increase in case of mature cows.
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AVERAGE PER CENT OF FAT AND PRODUC-
TION OF MILK AND BUTTER FAT BY PURE-
BRED DAIRY COWS, PER BREED.*

Calcu-
No. of |Per Cent|| No.of | Dail Ahted
0. of er 0.0 aily verage
Breed. Cows. | Fat. Cows. | Milk Daily
Yield Yield of
) at.
1bs. Ibs.
erseyy ..... cesese| 401 4:? 428 27.3 1.36
ETNSEY. oo ervnnnnn 191 4. 151 29.7 1.42
Holstein-Friesian....| 679 3.28 503 48.8 1.60
Shorthorn. . ........ 370 3.73 275§ 43.5 1.62
Ayrshire........ eese] 108 3.84 ) 37.0 1.42
Red Polled 50 3.73 50 37-3 1.39
Brown Swiss 20 3.78 14 37.3 1.41
VON. .« ... 50 4.57 27 13.2 .60
Dutch Belted. 5 3.40 5 27.2 .92
Polled Jersey. s 4.66 s 23.9 1.07
ch . 5 3.99 5 27.0 1.08

* See Woll, On the Average Composition of Milk of Pure-bred Cows
of Different Breeds (Wis. Exp. Sta.?claport 1901).

AVERAGE PERCENTAGE COMPOSITION OF MILK

FROM DIFFERENT BREEDS. (Kbnig.)

Name of Breed.

Steyer (Austrian)......

Simmenthal (Swiss)....
‘Tillerthal (Txroleqn) .
Vorariberg (Austrian)..
Algau (Bavarian)
Bohemian,
Holstein. .
Oldenburg
Angler (Danish)
Short-horn...
Devon.....
Ayrshire ...

Bd -
a8 . 4 |8

§ 23| . g =2 |8a
8 . =

= ﬁ 22 | =2 E-] 82 |1=8
Bl & |S%|8°] 2 ||[&° 8=
86.90| 4.17 | 3.24 | 4. .73 13.10{8.93
87 26| 3.79 | 2.64 5.3? .70 12.74/8.95
87.43) 3 70| 3.07 | 5.10 | .70 12.57/8.87
87.38| 3.54 | 2.91 | 5.40 | .77 12.62|9.08
87.88| 3.20 | 3.22 | 5.13 | .57 12.12(8.92
86.00| 5.06 | 3.67 | 4.63 | .64 14.00(8 94
88.04| 3.25 | 3.99 | 4.16 [ .56 11.96(8.71
87.95| 3.38 | 3.10 | 4.81 | .76 12.05(8.67
88.25) 3.12 | ... | oot | ... 11.85(8.73
87.20| 3.47 | 3.21 | 5.43 | .69 12.80(9.33
86.57| 444 | eone | ooeo | 64 13 43(8.99
86.93 3.58 | 3.42 | 5.43 | .64 13.07/9.49
85.90| 4.32 | 3.34 | 5.70 | .74 14.10[9.78
85.39| 5.11 | 3.98 | 4.38 [r.14 ()| 14.61/9.50
87.20| 3.90 | 3.07 | §.06 | .77 12.80(8.90
88.00| 3.51 | 2.76 | 4.97 | .76 12.00|8.49
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METHODS OF JUDGING THE VALUE OF DAIRY
COWS.

The British Dairy Farmers' Association, which has con-
ducted tests of dairy cows at their annual fair for the last
twenty years, has during late years scored the dairy cows
competing for premiums according to the following scale :

I point for each pound of milk;
20 points for each pound of fat;
4 points for each pound of solids not fat.
I point for each ten days in milk after the first twenty
days (limit 200 days).
10 points are deducted from the total score for each
per cent. of fat below three per cent in the milk.

The cows entered in the test are separated into four
classes, according to the breed, each class being divided
into two divisions, cows and heifers. The classes are
Shorthorns, Jerseys, Guernseys, and cross-breeds.

Other associations abroad or in this country have not .
generally followed any definite plan from year to year in
awarding premiums to dairy cows at fairs, the awards having
been given to cows producing most milk, or richest milk,
or most butter-fat, or most solids, during the test, which
may have lasted one to three days. At the Vermont State
Fair, 1889, the following points were given: For each 20
days since calving, I point; for each 10 days of gestation,
I point; for each 2 oz. of total solids in 24 hours’ milk, 1
point ; for each oz. of butter-fat in 24 hours’ milk, 2 points;
for each 2 oz. of salted butter from 24 hours’ milk, 1 point.
In the milking trials conducted by the Royal Agricultural
Society of England, the size of the cows has been con-
sidered, the cows being, as a rule, separated into two
classes, viz., over and under 17100 lbs. live weight.

From the best information at hand at the present, the
system of awards adopted by the British Dairy Farmers'
Association, and given above, must be considered the most
perfect and the most just to all concerned. Its main short-
comings lie, as it would seem, in its not considering the
food eaten by each animal during the test, and in the fact
that the test is made at the fair, and not at home under
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every-day conditions and in surroundings familiar to the
animals. The former objection would be removed by tak-
ing into account the dry matter in the food eaten, as shown
by chemical analysis.

BUYING AND SELLING COWS BY TESTS OI' THEIR
MILK, (Emerv.)

The money value of a cow may be estimated by multi-
plying the number of gallons of milk which the cow gives
by 12, adding to or subtracting from this product one dollar
for every one fourth per cent of fat in the milk abeve or
below 3.5 per cent.

il
pounds of ;l;l k per day X 12 4 4 (per cent fat~3.gh

(See Bull. No. 113, N. C. Exp. Station.)

Value =

FIFTY DAIRY RULES.
(U. S. DEPARTMENT OF AGRICULTURE.)

The Owner and his Helpers.—1. Read current dairy liter.
ature and keep posted on new ideas.

2. Observe and enforce the utmost cleanliness about the
cattle, their attendants, the stable, the dairy, and all uten-
sils. .

3. A person suffering from any disease, or who has been
exposed to a contagious disease, must remain away from
the cows and the milk. )

The Stable.—4. Keep dairy cattle in a room or building
by themselves. It is preferable to have no cellar below and
no storage loft above.

5. Stables should be well ventilated, lighted, and drained;
should have tight floors and walls and be plainly con-
structed.

6. Never use musty or dirty litter.

7. Allow no strong-smelling material in the stable for any
length of time. Store the manure under cover outside the
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cow-stable, and remove it to a distance as often as practi-
cable.

8. Whitewash the stable once or twice a year; use land
plaster in the manure-gutters daily.

9. Use no dry, dusty feed just previous to milking ; if
fodder is dusty, sprinkle it before it is fed.

10. Clean and thoroughly air the stable before milking ;
in hot weather sprinkle the floor.

11. Keep the stable and dairy-room in good condition,
and then insist that the dairy, factory, or place where the
milk goes be kept equally well.

The Cows.—12. Have the herd examined at least twice a
year by a skilled veterinarian.

13. Promptly remove from the herd any animal suspected
of being in bad health, and reject her milk. Never add an
animal to the herd untilcertain it is free from disease, espe-
cially tuberculosis.

14. Do not move cows faster than a comfortable walk
while on the way to place of milking or feeding.

15. Never allow the cows to be excited by hard driving,
abuse, loud talking, or unnecessary disturbance ; do not ex-
pose them to cold or storms.

16. Do not change the feed suddenly.

17. Feed liberally, and use only fresh, palatable feed-
stuffs ; in no case should decomposed or moldy material be
used.

18. Provide water in abundance, easy of access, and
always pure ; fresh, but not too cold.

19. Salt should always be accessible.

20. Do not allow any strong-flavored food, like garlic,
cabbage, and turnips, to be eaten, except immediately after
milking.

21. Clean the entire body of the cow daily. If hairin the
region of the udder is not easily kept clean it should be
clipped. .

22. Do not use the milk within twenty days before calv-
ing, nor for three to five days afterwards.

Milking.—23. The milker should be clean in all respects;
he should not use tobacco; he should wash and dry his
hands just before milking.
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24. The milker should wear a clean outer garment, used
only when milking, and kept in a clean place at other
times.

25. Brush the udder and surrounding parts just before
milking, and wipe them with a clean, damp cloth or sponge.

26, Milk quietly, quickly, cleanly, and thoroughly. Cows
do not like unnecessary noise or delay. Commence milking
at exactly the same hour every morning and evening, and
milk the cows in the same order.

27. Throw away (but not on the floor, better in the gut-
ter) the first few streams from each teat ; this milk is very
watery and of little value, but it may injure the rest.

28. If in any milking a part of the milk is bloody,
stringy or unnatural in appearance, the whole mess should
be rejected.

29. Milk with dry hands; never allow the hands to come
in contact with the milk.

30. Do not allow dogs, cats, or loafers to be around at
milking-time.

31. If any accident occurs by which a pail full or partly
full of milk becomes dirty, do not try to remedy this by
straining, but reject all this milk and rinse the pail.

32. Weigh and record the milk given by each cow, and
take a sample morning and night, at least once a week, for
testing by the fat test.

Care of Milk.—33. Remove the milk of every cow at once
from the stable to a clean, dry room, where the air is pure
and sweet. Do not allow cans to remain in stables while
they are being filled.

34. Strain the milk through a metal gauze and a flannel
cloth or layer of cotton as soon as it is drawn.

35. Aerate and cool the milk as soon as strained. If an
apparatus for airing and cooling at the same time is not at
hand, the milk should be aired first. This must be done in
pure air, and it should then be cooled to 45 degrees if the
milk is for shipment, or to 60 degrees if for home use or
delivery to a factory.

36. Never close a can containing warm milk which has
not been aerated.
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37. If coverisleft off the can, a piece of cloth or mosquito-
netting should be used to keep out insects.

38. If milk is stored, it should be held in tanks of fresh,
cold water (renewed daily), in a clean, dry, cold room.
Unless it is desired to remove cream, it should be stirred
with a tin stirrer often enough to prevent forming a thick
cream layer.

39. Keep the night milk under shelter so rain cannot get
into the cans. In warm weather hold it in a tank of fresh
cold water.

40. Never mix fresh warm milk with that which has been
cooled.

41. Do not allow the milk to freeze.

42. Under no circumstances should anything be added to
milk to prevent its souring. Cleanliness and cold are the
only preventives needed.

43. All milk should be in good condition when delivered.
This may make it necessary to deliver twice a day during
the hottest weather.

44. When cans are hauled far they should be full, and
carried in a spring wagon.

45. In hot weather cover the cans, when moved in a
wagon, with a clean wet blanket or canvas.

The Utensils.—46. Milk-utensils for farm use should be
made of metal and have all joints smoothly soldered.
Never allow them to become rusty or rough inside.

47. Do not haul waste products back to the farm in the
same cans-used for delivering milk. When this is unavoid-
able, insist that the skim-milk or whey-tank be kept clean.

48. Cans used for the return of skim-milk or whey should
be emptied and cleaned as soon asthey arrive at the farm.

49. Clean all dairy utensils by first thordughly rinsing
them in warm water; then clean inside and out with a brush
and hot water in which a cleaning material is dissolved,;
then rinse and lastly sterilize by boiling water or steam.
Use pure water only.

50. After cleaning, keep utensils, inverted, in pure air,
and sun if possible, until wanted for use.
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[
II. MILK.
PERCENTAGE COMPOSITION OF VARIOUS KINDS
OF MILK. (KéniG)
No. of Casein | prop Specific
Analy-|Water.| Fat. |and Al- Su Ash, rav-
ses. bumen.| SUg3r ity.
Huma.n veseseries] 307 | 87.41| 3.78 2.29 6.21 .3t | 1.0270
so 30.78 1.21 1.99 5.67 .35 | 1.0347
8 2.25 | 7.51 5.05 4-44 .75 1.0330
7 | 89.64 | 1.64 2.22 5.99 .St 1.0345
793 | 87.17 | 3.69 é.ss 4.88 .1 | 1.0316
32 | 80.82| 6.86 .52 4-91 ;9 1.0341
38 | 8s5.71 | 4.78 4.29 4.46 .76 | 1.0328
3 | 67.20 | 17.10 | 11.39 3.82 | 1.49 | 1.0477
20 | 82.5:| s5.78 6.34 4.37 | 1.00 | 1.0385
. 28 | 75.44 | 9.57 11.17 3.09 .73 1.035
Elephant.. 3 79-30 9.10 2.5t 8.59 «50 1.0313
Hlppopolamus T | 90.43| 4.51 4-40 5 I
Camel........... 3 | 8.57| 3.07 4.00 5.59 .77 | 1.042
Llama. .. 3 | 8.55] 3.18 3.90 5.60 .80 | 1.034

OF DAIRY PRODUCTS.

* Werenskiold.

AVERAGE ANALYSES OF AMERICAN SAMPLES

(GOESSMANN.)

Cream

Whole Skim- Butter- from
Milk. | milk. | milk. | Cooley | Butter.
Creamer,
No. of samples.......| 1889 348 3t 197 25
Water ........ ceeraae 86.53 90.52 91.67 73.90 10.89
Al iieceiennees 414 .32 27 17.66 83.95

Casein and alhumen 3.20 3. 53 2.79 | eeeee. 42t
Milk-sugar. . 5.43* 4-83* 447% ] ... [ ST
Ash......coevveene .. .70 | .8 ﬁo .63 474

100.00 130.90 100,00 | -...... 300.00
Total solids.. 13.47 9.48 8.33 26.10 89.11
Solids not fat 9.33 9.16 8.06 8.44 . 5.16

* By difference.
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AVERAGE COMPOSITION OF COWS’ MILK, WITH
VARIATIONS. (K8n1G.)

Average of . )
ﬁ'rs Analyses Minimum. Maximum.
(largely Euro-
pean).
gy eeroent | Bo.3aperoemt | 9922 per oent
:gf}s.ss p.c I:Zg}z.w p.c. 3:29}6.401:.0.
.94 per cent 3.23 per cent 6.48 per cent
Rediat Tso i e T.q5 4 &
100.00
Total solids. . ..| 12.73 per cent 9.31 per cent 19.68 per cent
Solidsnotfat...| 9.14 ** ‘* ... oiiiiaieeeiiieee
Specific gravity.] 1.0312 1.0264 1.0368

COMPOSITION OF MORNING AND EVENING MILK,
AND OF MORNING, NOON, AND EVENING MILK.

(K8n16.)
Rour: | Water. | Fat. |sngar| Mik- | g
y- | Water. 'at. |and Al- .

ses. bumens| Su8ar.

Morning milk. . . 139 87.70 3.38 3.61 4.64 .67
Evening ** . 139 87.20 | 3.58 3.64 4.81 .69
Morning qz]k . 52 88.28 | 3.03 3.24 4.69 .74
oon, . 52 87.43 3.81 3.26 4.75 .75
Evening 52 87.60 | 3.s0 3.30 4.87 74

COMPOSITION OF

SAME MILKINGS. (KoniG.)

DIFFERENT PARTS OF THE

No. Casein .
Milk- | o0 Total
aol‘yt;. Water. | Fat. All:::zen. sugar. " | Solids.
First porti P:; ¢s:t. Per gt. Persts:t. Persct. P‘r:;' Per (:t.é
rst portion.. . 1. 2. .81 . 10.1
Second ‘¢ .. ; 88.:: 3.;4 2.94 :.92 .68 | 11.88
Third * .. 6 86.29 | 4.52 2.59 5.88 g2 | 3.7
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CALCULATION OF COMPONENTS OF COWS'
-~ MILK.

According to Vieth the components of the non-fatty milk

solids will stard in the ratio to one another of about
10 : . 13 : 2
for casein and albumen : milk sugar : ash.

If the solids not fat in a sample of milk are g per cent,
the per cent of casein and albumen in the same will be
approximately 5 X 10 =73.60 per cent; sugar, 5 X 13 = 4.68
per cent; and ash, y% X 2 = .72 per cent.

TABLE SHOWING RELATION OF FAT TO CASEIN
AND OTHER SOLIDS. (Cooxe.)

Casein and | Milk-su, Solids

Total Solids. Fat, Albumen. and Ash, not Fat.

Per Cent. Per Cent. Per Cent. Per Cent. Per Cent.,
11.00 3.07 2.92 5.01 .93
11.50 3.29 3.00 5.31 .21
12.00 3.50 3.07 5-43 8.50
12,50 3.75 3.19 5.56 8.75
13.00 3.99 3.30 5.7t 9.01
13.50 4.34 3.44 5.72 9.16
14.00 4.68 3.57 5.75 9.32
14,50 4-93 3.79 5.68 9-47
15.00 5.3 4.00 5.62 9.62
15.50 5.69 4.15 5.66 9.8t
16.00 6.00 4-30 5.70 10.00

This table, which is summarized from the analyses of
about 2400 American samples of milk, shows that while the
percentage of fat varies from 3.07 to 6 per cent, or nearly
three per cent, that of casein varies only from 2.92 to 4.3.
per cent, less than one and one half per cent. It also
shows that a higher percentage of fat is always accom-
panied by a higher percentage of casein. Milk sugar and
ash increase but little as the milk grows richer.
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FERTILIZING INGREDIENTS IN DAIRY PROD-
UCTS.

Average of American Analyses. (Cooxe and HiLs.)

Nitrogen. Phi’gﬁ?ﬁc Potash. Va’ll!xoe“?er
Whole milk..... .53% 19% 175% $ 2.
Skim-milk....... .56 .20 .18 3. 32
.40 .15 +130 .66
48 17 .158 l.gg
.15 .14 81 .
.12 04 .036 49
3-93 .60 .120 14.19

COMPOSITION OF COLOSTRUM. (Ktnic)

No. of Albu- | Butter-| Milk-
Anal- | Water. | Casein. Ash.

yees. men. fat, | sugar,
Ewe.. .. n 77.9 4.9 3.4 8.3 4.6 9
Goat. 1 64.1 5.2 3.2 24.5 oo on. 3.0
w.. b 70.1 7.6 8.0 9.5 3.9 9
Cow.. 42 74.6 4.0 13.6 3.6 2.9 1.6

COMPOSITION OF ASH OF COWS' MILK AND

COLOSTRUM.
Cows’ Milk. Colostrums-
Totalash........ceevs cevieennns .7 per cent 1.6 per cent
2. ‘ “ 7 "
6 " 6 "
’3 “" 35 “
Phosphoricacid. ............. 28 “ a "
Chlofin..eeivee cevrnereenenes I3 o i3
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A CHAPTER ON MILK TESTING.*

The Babcock milk test is the quick and simple method
of determining the fat content of milk which has been
most generally adopted in this country. The test was in-
vented by Dr. S. M. Babcock, of Wisconsin Agricultural
Experiment Station, and was first published in July, 1890.
The following is an outline of the method: .

A known quantity of milk (17.6 cubic centimeters, or
about § of an ounce) is pipetted off into a graduated test-
bottle; 17.5 cc. of commercial sulfuric acid, of a specific
gravity of 1.82 to 1.83, is then measured out by means of
a graduated cylinder or an automatic pipette, and added to
the milk. The two fluids are mixed, and when the curd is
dissolved, the test-bottles are placed in a centrifugal ma-
chine and whirled for 4 minutes at a rate of 800-1200 revo-
lutions per minute, the small hand-machines on the market
requiring the higher number of revolutions. Boiling hot
water is then filled into the bottles, by which means the
liquid fat is brought into the narrow graduated neck of the
bottles ; after an additional whirling of the bottles for a
minute, the length of the column of fat is read off in per
cent.

The whole process of testing a sample of milk according
to this method will take less than a quarter of an hour
when a little skill in manipulation has been reached.

The various dealers in dairy implements have placed
Babcock machines on the maiket in sizes fiom 4- to 60-
bottle machines, and supply the necessary outfit, as test-
bottles, pipettes, graduates, and sulfuric acid. There are
at present three different types of machines: hand-machines
(friction or cog-wheel machines; the latter ones are to be
preferred, and have now practically replaced the friction
. machines), steam turbine, and belt-power machines. The
Facile, Twentieth Century, and Agos Babcock testers are

* The subject of milk testing is treated exhaustively, and detailed direc-
tions for using the Babcock test are given in Farrsngton-Woll, Testing
Millg and its Products, Mendota Book Co., Madison, Wis., 16th Edition,
1906.
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the best hand-machines on the market at the present time.
Steam turbine machines are to be recommended for factory
use; they should always be provided with a speed indicator
so as to avoid too slow or too rapid whirling; several acci-
dents have happened where the bottles were unable to
stand the pressure caused by too rapid whirling. Inmany
turbine testers the bottles are heated to about 200° F., and
the bottles should in case of such machines be left to cool
to about 150° F. before results are read off. Readings
taken at temperatures higher than this come too high, viz.,
in extreme cases, from .2 to .3 per cent too high in case of
new milk, and toward one per cent too high in case of
cream., (See Wis, Exp. Sta. Report for 1889-1900.)

In Sharples’ Russian Babcock Tester (a steam-turbine test
manufactured by the Dairy Specialty Co,, West Chester, Pa,) the
bottles used can be filled with hot water while the machine is
in motion ; the test bottles used are arranged for half the
usual quentity of milk.

Points to be watcked in making tests by the Babcock
method :

The strength of the acid used is very important; its
specific gravity should not go below 1.82 or above 1.84 ; if
the acid is somewhat too strong less may be taken, and a
little more if it is rather weak. It is, however, not possible
to make a satisfactory test with acid of a specific gravity
below 1.82. Keep the acid bottle corked when not in use,
as the acid will otherwise take up moisture from the air.

In testing separator skim-milk use a somewhat larger
quantity of acid than usual, and whirl 5 to 6 minutes; this
will insure a nearly perfect separation of all the fat present
in such milks. The two-necked so-called Ohlsson bottles
are recommended for testing separator skim-milk; the
results should be increased by .05 per cent with these as
with other test bottles, in testing separator skim-milk.

The centrifugal machine should run at a rate of about
800 to 1000 revolutions per minute; if its diameter is small,
whirl 1000 or 1200,

Soft or rain-water is used in filling up the bottle after
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boiling, or hard water may be used if some drops of sulfuric
acid have been added to it before the boiling.

In adding the acid the bottle should be held at an angle,
so as to cause the acid to follow the inside of the wall. Mix
the milk and acid at once, or within a short time, and pro-
ceed with the test without delay.

Read off results before the fat begins to crystallize. If
many tests are made at a time, and the room is cold, place
the bottles in a pail with hot water and keep them warm
uatil results are recorded.

Application of Babcock's Test.—The method may be used
to advantage in determining the fat content of full milk,
skim-milk, buttermilk, whey, cream, condensed milk, and,
cheese. It cannot be recommended for the estimation of
fat in butter, since the error of analysis in this case is too
large. Intesting separatcr skim-milk, buttermilk, and whey
by this method, no reading should be taken lower than one-
tenth of one per cent. Ifonlya small drop or two of liquid
fat appears in the neck of the bottles after finished whirling
the result is therefore to be put down as .1 per cent, instead
of estimates of .05, and still lower, which are sometimes
made. (See Bull. No. 52, Wis. Experiment Station.)

Lactometer.—The Quevenne lactometer, with the ther-
mometer tube extending into the narrow stem of the instru-
ment, is recommended for dairy work. In the N. Y. Board
of Health lactometer, often used, the scale is divided into
120 divisions, the mark 100 corresponding to a specific
gravity of 1.029, and that of 120 to a specific gravity of
1.0348. These lactometer degrees can be converted into
Quevenne lactometer degrees by multiplying by .29. The
following table gives the readings of the two scales be-
tween 60 and 120 on the Board of Health lactometer:



MILK, 255

TABLE SHOWING THE QUEVENNE LACTOMETER
DEGREES CORRESPONDING TO THE SCALE OF
LACTOMETERS GRADUATED FROM 60 TO 120.

N. Y. Bd. N. Y. Bd. N. Y. Bd.
o Hedih | @3exsane || O fcaty | @evcane | O Bl | Qvengaoe
e. e. - e. )
60 17.4 8z 23. 101 29.
61 17.7 82 z;. 102 . 29.2
62 18 83 24.1 103 29.9
63 18.3 84 u.g 104 30.2
64 18.6 8s 24. 10§ 30.5
65 18.8 86 24.9 106 30.7
66 19.1 87 2§.2 107 31
67 19.4 88 2§.5 108 31.3
68 19.7 89 25.8 109 31.6
69 20 90 26.1 110 31.9
70 29.3 91 26.4 111 32.2
7t 20.6 92 26.7 113 32.5
972 20.9 93 27 113 32.8
73 21.2 94 27. - 114 33.1
74 21.§ 95 27. 1z 33.
75 21.7 96 27.8 116 33.
76 22 gg :g.l nz g;:.q
7 22.3 4 1 .2
7& 22.6 99 28.7 119 34.3
872 22.9 100 29 120 34.
23.2

In taking the specific gravity of milk by means of a lac-
tometer, the temperature of the milk should not vary more
than 10° either way from 60° F. The following tables
show the proper corrections for temperature to be made, if
the milk was either warmer or colder than 60° F., the tem-
perature to which the specific gravities of all liquids are
usually referred. .

In practical work sufficiently accurate corrections for tem-
perature may generally be made by adding .1 to the lacto-
meter reading for each degree above 60° F., and by subtract-
ing .1 for each degree below 60°; e.g., if the reading at 64°
is 29.5, it will be about 29.5 4 .4 = 29.9 at 60°; if 34.0 at 52°,
it will be about 34.0 — .8 = 33.2 at 60°. By reference to the
following table we find it is more correctly 33.0.
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CALCULATION OF TOTAL SOLIDS OF MILK.

The relation existing between the various t:omponents of
the milk is such as to make possible the calculation of the
percentage of solids not fat, and total solids, in a sample of
milk when the fat-content and the specific gravity (lactom-
eter reading) of the milk are known. Several formulas
have been worked out by chemists in different parts of the
world, by the application of which the total solids may be
calculated from the percentage of fat and the specific grav-
ity of the milk. We give here Babcock’s formula, pub-
lished in the twelfth report of Wisconsin Experiment
Station. .

Solids not fat = (x_—oc:ojxx.o;{yf_ 1) X (100 — f) 2.5,
where s = specific gravity of the milk and f per cent of fat
found. When s and f are known the per cent of solids not
fat in the milk may be calculated by means of this formula.
In order to avoid making the lengthy calculations in every
case, tables for solids not fat are given on the following
pages; results obtained by the formula given above, or
by means of the following tables, will come within a couple
of tenths from the actual percentages present, when
reasonable care is taken in the determinations of fat and
specific gravity (or lactometer reading).

Short formulas. The following formulas for solids not
fat and for total solids are derived from the data given in
the following tables. Z =lactometer reading at 60° F.
(specific gravity X 1000 — 1000); f = per cent of fat in
milk.

Solids not fat = €+ .2f

Total solids = £4+ 1.2f,
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Rule: To find per cent of solids not fat, add two tenths of
the per cent of fat to one fourth of the luctometer reading.

To find per cent of total solids, add one and two tenths times
the per cent of fat to one fourtkh of the lactometer reading.

Results obtained by using the short formulas will agree
very closely with those derived from the general formula,
or from the tables published below, and may be safely
relied upon in practical work.

The tables cover a range of .0 to 6.0 per cent of fat,
and from 26 to 36 lactometer reading. If intermediate
values for fand L are at hand, corrections in the per cent
of solids not fat found may easily be made, with .02 per
cent for every tenth of one per cent of fat, and .25 per
cent for every lactometer degree. Example: Given f =
3.67 per cent and L = 32.5. By referring to the table we
find that /= 3.6 and L = 32 will give 8.73 per cent of
solids not fat; correction for fat-content, .01 per cent (3.67
being nearer 3.65 than 3.70), and for lactometer reading.
12 per cent; corrected per cent solids not fat, 8.86.
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TABLE SHOWING PER CENT OF SOLIDS NOT FAT,
Corresponding to Quevenne Lactometer Readings and

(Bascock.)

Per Cent of Fat.
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TABLE FOR SOLIDS NOT FAT—(Continsed).

Per Lactometer Readings at 60° Fahr, Per
Ct. of| Ct. of
Fat.| 26| 27| o8| ag| 30| 31| 32| 33| 3¢| 35| 36| Fat.
4.5 | 7-40| 7.66| 7.91 8.16 8.4:! 8.66| 8.92| 9.17| 9.42( 9.68! 9.93| 4 5
4.6 | 7.43| 7.68| 7.93| 8.18| 8.43 8.68| 8.94| 9.19| 9.44| 9.70] 9.95| 4.6
bg 7-45| 7-70| 7.95| 8.20{ 8.45 8.70, 8.96| 9.21| 9.46| 9.72| 9.97| 4.7
4.8 | 7.47| 7.73] 7.97( 8.23) 8.47 8.72] 8.98] 9.23| 9.48(.9.74| 9.99| 4.8
4.9 | 7449 7.74] 7.99| 8.24 8.49| 8.74| 9.00| 9.25| 9.50| 9.76/10.01| 4.9
5.0 | 7.51| 7.76| 8.01| 8.26| 8.51 8.76| 9.02| 9.27] 9.52| 9.78[10.03| s.0
5.1 | 7.53| 7.78| 8.03| 8.28| 8.53 8.79| 9.05| 9.29| 9.54| 9.80j10.05| s§.1
5.2 | 7.55| 7.80| 8.05( 8.30| 8.55 8.81| 9.06| 9.31| 9.56( 9.82[10.07| 5.2
5.3 | 7.57| 7 82| 8.07| R.32| 8.57 8.83| 9 08| 9.33| 9.58( 9.84[10.09| 5.3
5.4 | 7-59] 7.84] 8.09| 8.34 8.60' 8.85| 9.10| 9.36| 9.61( 9.86[r0.11| 5.4
5.5 | 7.61| 7.86| 8.11| 8.36| 8.62 8.87| 9.12| 9.38] 9.63| 9.88/10.13| 5.5
5.6 | 7.63| 7.88| 8.13| 8.39| 8.64 8.89| 9.15 9.40| 9.65| 9.90|r0.15| 5.6
5.7 | 7.65| 7.90| 8.15| 8.41| 8.66 8.91| 9.17| 9.42| 9.67| 9.92[10.17| s§.7
5.8 | 7.67| 7.92| 8.17| 8.43| 8.68 8.94| 9.19 9.43 9.69| 9.94[10.19 5.8
5.9 | 7-69| 7.94| 8.20 8.45 8.7o| 8.96| 9.21| 9.46| 9.71] 9.96/10.22] s.9
6.0 | 7.71] 7.96| 8.22| 8.47| 8.72 8.98! 9.23! 9.48| 9.73l 9.98l10.24| 6.0

Correction for Tenths of Lactometer Readings.

Difference.

.25 .26
X 03 .03
2 . 0;
3 o8 :
i .10 .10
.5 13 X
.6 ol P {
R oX .18
.8 «20 31
9 .23 .23

CALCULATION OF SP. GR, OF MILK SOLIDS.

(FLEISCHMANN.)

Sp. gr. of milk solids = § =

¢

£

§

where s = sp. gr. of milk, # = solids of milk.
whole milk S varies but little, viz., between 1.25 and 1.34.
When S comes above 1.34, the milk is suspicidus ; if above
1.40, it has been skimmed (see page 2755).

—
1008 — 100

In pure
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GOVERNMENT STANDARDS OF PURITY FOR MILK
AND ITS PRODUCTS.*

A.—Milks.

1. Milk is the fresh, clean, lacteal secretion obtained by the
complete milking of one or more healthy cows, properly fed and
kept, excluding that obtained within fifteen days before and
ten days after calving, and contains not less than eight and
one-half (8.5) per cent of solids not fat, and not less than three
and one-quarter (3.25) per cent of milk-fat.

2. Blended milk is milk modified in its composition so as to
have a definite and stated percentage of one or more of its con-
stituents. *

3. Skim milk is milk from which a part or all of the cream has
been removed, and contains not less than nine and one-quarter
(9-25) per cent of milk solids.

4. Pasteurized milk is milk that has been heated below boiling,
but sufficiently to kill most of the active organisms present, and
immediately cooled to 50° Fahr. or lower.

5. Sterilized milk is milk that has been heated at the tempera-
ture of boiling water or higher for a length of time sufficient to
kill all organisms present.

6. Condensed milk, evaporated milk, is milk from which a

considerable portion of water has been evaporated, and contains -

not less than twenty-eight (28) per cent of milk solids, of which
not less than twenty-seven and five-tenths (27.5) per cent is
milk-fat.

7. Sweetened condensed milk is milk from which a considerable
portion of water has been evaporated and to which sugar (sucrose)
has been added, and contains not less than twenty-eight (28)
per cent of milk solids, of which not less than twenty-seven and
five-tenths (27.5) per cent is milk-fat.

8. Condensed skim milk is skim milk from which a considerable
portion of water has been evaporated.

9. Buttermilk is the product that remains when butter is re-
moved from milk or cream in the process of churning.

* Proclaimed by the Secretary of Agriculture, June 26. 1906. (Circ.
No. 19, Office of the Secretary, U. S. Dept. of Agriculture.)
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10. Goat’s milk, ewe’s milk, et cetera, are the fresh, clean,
lacteal secretions, free from colostrum, obtained by the complete
milking of healthy animals other than cows, properly fed and
kept, and conform in name to the species of animal from which
they are obtained.

B.—Cream.

1. Cream is that portion of milk rich in milk-fat, which rises
to the surface of milk on standing, or is separated from it by
centrifugal force, is fresh and clean, and contains not less than
eighteen (18) per cent of milk-fat.

2. Evaporated cream, clotted cream, is cream from which a con-
siderable portion of water has been evaporated.

C.—Mlilk-Fat or Butter-Fat.
1. Milk-fat, butter-fat, is the fat of milk and has a Reichert-
Meissl number not less than twenty-four (24) and a specific

. 40° C.
gravity not less than o.gos (4°° C.)'

D.—Butter.

1. Butter is the clean, non-rancid product made by gathering
in any manner the fat of.fresh or ripened milk or cream into a
mass, which also contains a small portion of the other milk con-
stituents, with or without salt, and contains not less than eighty-
two and five-tenths (82.5) per cent of milk-fat. By acts of
Congress approved August 2, 1886, and May 9, 1902, butter
may also contain added coloring-matter. )

2. Renovated butter, process butter, is the product made by
melting butter and reworking, without the addition or use of
chemicals or any substances except milk, cream, or salt, and
contains not more than sixteen (16) per cent of water and at
least eighty-two and five-tenths (82.5) per cent of milk-fat.

E.—Cheese.

1. Cheese is the sound, solid, and ripened product made from
milk or cream by coagulating the casein thereof with rennet or
lactic acid, with or without the addition of ripening ferments
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and seasoning, and contains, in the water-free substance, not
less than fifty (50) per cent of milk-fat. By act of Congress,
approved June 6, 1896, cheese may also contain added coloring-
matter.

2. Skim milk cheese is the sound, solid, and ripened product
made from skim milk by coagulating the casein thereof with
rennet or lactic acid, with or without the addition of ripening
ferments and seasoning.

3. Goat’s milk cheese, ewe’s milk cheese, et cetera, are the sound
ripened products made from the milks of the animals specified
by coagulating the casein thereof with rennet or lactic acid,
with or without the addition of ripening ferments and season-
ing.

F.—Ice Creams.

1. Ice cream is a frozen product made from cream and sugar,
with or without a natural flavoring, and contains not less than
fourteen (14) per cent of milk-fat.

2. Fruit ice cream is a frozen product made from cream,
sugar, and sound, clean, mature fruits, and contains not less than
twelve (12) per cent of milk-fat.

3. Nut ice cream is a frozen product made from cream, sugar,
and sound, non-rancid nuts, and contains not less than twelve (12)
per cent of milk-fat. ’

G.—Miscellaneous Milk Products.

1. Whey is the product remaining after the removal of fat and
casein from milk in the process of cheese-making.

2. Kumiss is the product made by the alcoholic fermentation
of mare’s or cow’s milk.
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. ADULTERATION OF MILK.

The legal standards adopted in the different States of the
Union determine the limits for fat or solids, below which
the milk offered for sale must not fall. Where no control
sample can be taken of a suspected sample of milk, calcula-
tions of the extent of the adulteration practised are made
on basis of the legal standard in each State. Whenever
possible, a control sample should be secured on the prem-
ises of the suspected party, and subjected to analysis. If
the control sample contains appreciably less fat or solids
not fat than did the suspected sample, the latter was
skimmed or watered, or both skimmed and watered.*

SkIMMING.—I. If a sample is skimmed, the following for-
mula will give the number of pounds of fat abstracted from
100 1bs. of milk :

Fat abstracted = x = legal standard for fat — £, . (I)

£ being the per cent of fat in the suspected sample.

In this and following formulas the percentages found in
the control samples, if such are at hand, are always to be
substituted for the legal standards.

I1. The following formula will give the per ceat of fat
abstracted, calculated on the total quantity of fat orlgmally
found in the milk:

S X 100
leg. stand. for fat’ *

WATERING.—I. If a sample is watered, the calculations
are most conveniently based on the percentage of solids
not fat in the milk:

X =100 — e . (ID

Per cent extraneous water in milk

s X 100

leg. stand. for solids not fat’ ° am

=X = 100 —

s being the per cent of solids not fat in the suspected
sample.

Example.—A sample contains 8.5 per cent of solids not
fat ; if the legal standard for solids not fat be 9 per cent,
100 — 8.5 X100 _ 5.6, will give the per cent of extraneous

water in the suspected sample of milk.

* See Farrington-Woll, Testing Milk and its Products, 16th Ed., pp.
V=107,



268 DAIRYING.

_ 8.5 X 100

100 = 5.6, will give the per cent of extraneous

water in the suspected sample of milk.

11. Watering of milk may also be expressed in per cent
oi water added to the original milk, by formula IV :

Per cent water added to original milk
— 100 X leg. stand.:for solids not fat —100. (IV)
g . 100 X 9

In the example given above, 85
of water was added to the original milk.

WATERING AND SKIMMING.—If a sample has been both
watered and skimmed, the extent of watering is ascertained
by means of formula III ; and the fat abstracted found ac-
cording to the following formula:

e = X

— 100 = 5.9 per cent

Per cent fat abstracted

leg. stand. for solids not fat
g . xf (V)
Example.—A sample of milk contains 2.4 per cent of fat

and 8.1 per cent solids not fat; then

= x =leg.stand.for fat—

extraneous water in milk = 100 — %ﬁ = 10 per cent;
fat abstracted = 3-— 9X24 = .33 per cent.,

8.1

100 lbs. of the milk contained 10 lbs. of extraneous water
and .33 1b. of fat had been skimmed from it.

RANGES OF THE VARIATIONS IN THE COM-
. POSITION OF HERD MILK. (FLriSCHMANN.)

The specific gravity (expressed in degrees) may go above
or below the yearly average by more than 10 per cent.

The per cent of fat may go above or below the yearly
average by more than 30 per cent.

The per cent of total solids may go above or below the
yearly average by more than 14 per cent.

The per cent of solids not fat may go above or below the
yearly avera®e by more than 10 per cent.
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TABLE FOR CONVERTING QUARTS OF MILK

INTO POUNDS.

Qts, Lbs. Qts. Lbs. Qts. Lbs. Qts. Lbs.
1 2.15 29 62.3 57 122.4 8g 182.§
[ 4.3 30 64.4 58 124.§ 86 184.
3 6.3 31 66.5 gg 126.6 gg 186.8
4 8. 32 68.7 128.8 188.9
s 10.7 33 70.8 61 130.9 89 191.0
6 12.9 34 73.0 62 133.1 90 193.2
z 15.0 3 751 63 135.2 91 195.3

17.3 36 77.3 64 1374 » 197.
9 | 193 3 9-4 6s 139.§ 93 199.
10 31.§ 3 1. 66 141.; 94 201.8
11 23.6 39 83.7 67 143. 95 203.9
12 25.8 40 83.9 68 146.0 96 .1
13 27.9 41 88.0 69 148.1 gz 208.2
14 30.% 43 90.2 70 150.3 210.4
135 32.3 43 92.3 71 xsz.g 99 313.5
16 34-3 44 94-8 72 154. 100 214.7
b3 36.5 4 96.6 73 :56.g 200 .3
1 38.6 4 98.7 74 158. 300° .0
19 40.8 4 100.9 75 161.0 400 858.6
20 42.9 4 103.0 76 163.1 500 1073.3
st 45.1 49 105.3 77 165.3 600 1288 o
92 47.3 50 107.3 78 !67.3 m 1502.6
23 49-4 st 309. gg 169. 1717.3
24 51.5 52 111, 171.7 goo 1931.
2 53. 53 113.8 81 173.9 1000 2146.
.3 sg. 54 115.9 gz 173.0
27 .0 S 118.1 178.2
28 %o.: 36 120.2 83 xgo.g
TABLE FOR CONVERTING POUNDS OF MILK
) INTO QUARTS.

Lbs. Qts. Lbs. Qts. Lbs. Qts. Lbs. Qts.
3 -47 39 | 13.8 57 26.6 gz 39.6
s .93 3 14.0 58 27.0 : 40.1
3 1. 3t 4.4 9 27.5 40.5
4 1.32 33 14.9 go 28.0 BZ 41.0
z a.sg 33 18. 61 28.4 89 41.8

"36 34 xg. gz 28.9 90 41.9

3. 35 | 6. 3 29.4 9t 43.4
z 3.73 36 36-3 64 29.8 92 42.9
9 4.19 gg 17.2 6 %3 93 43.
10 4.66 17.9 30. 94 43.
n 5.13 ) 18.3 67 31.2 95 4“3
12 8.59 40 18.6 68 31.7 96 4“.7
13 .0b 41 19.1 69 33.2 97 45.2
14 6.52 4 19.6 70 32.6 98 45.7
T 6.98 43 20.0 7t 33.1 99 46.1
1 7.4 44 20.5 72 33.6 100 46.6
17 g.ga 45 31.0 73 34.0 200 93.2
18 gq 46 1.4 74 34.5 300 139.8
19 8.85 47 21.9 75 35.0 400 186. 4
20 9.38 48 23 4 76 35.4 so00 233.0
3r 9.79 49 22.8 77 35.9 600 279.
22 10.3 50 23.3 78 36.g m 326.2
a3 10.7 51 23.8 79 36. 372.8
24 11.2 52 24.3 8o 37.3 9oo 419.4
a5 1.7 53 24.7 81 37.7 1000 466.0
26 12.1 54 25.2 82 38.2
:g 13. s5 25.6 83 38.7

13.1 56 26.1 84 .1
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(N. Y. Farmer.)

| Cents per

Cents per

Cents per Cents per Cents per Cents per
Q . 4%:’-:.' 100 Pounds. Quart. 48;?"." 100 Pounds.
1.100 44 51.162 2.375 95 110.465
1.125 45 52.325 2.400 96 111.628
1.150 46 53.488 2.425 97 112.791
1.175 47 54.651 2.450 o8 113.953
1.200 48 55.813 2.4758 99 115.116
1.22§ 49 56.976 2.500 100 116. 279
1.250 so 58.18¢ 2.525 101 117.442
1.275 st 59.302 2.550 102 118.605
1.300 52 60. 465 2.575 103 119.76%
1.32§ 53 61.627 2.600 104 120.930
1.350 54 62.790 2.625 105 122.003
1.375 55 63.953 2.650 106 123.256
1.400 56 65.116 2.675 107 124.419
1.425 57 66.279 2.700 108 125.581
1.450 58 67.441 2.725 100 126.744
1.478 50 68.604 2.750 110 127.907
1.500 60 69.767 2,775 I 129.0%70
1.52§ 61 70.030 2.800 112 130.233
1.550 62 72.003 2.825 113 131.39§
1.575 63 73.255% 2.8s50 114 132.558
1.600| 64 74.418 2.875 11§ 133.721
1.625 65 75.581 2.900 116 134.884
1.650 66 76.744 2.925 117 136.047
1.675 67 77.907 2.950 118 137.200
1.700 68 79.069 2.975 119 138.372
1.725 69 80.232 3.000 120 139.535
1.750 70 81.3095 3.025 121 140.608
1.77§ 71 82.558 3.050 122 141.861
1.800 72 83.721 3.07§ 123 143.023
1.825% 73 84.883 3.100 124 144.186
1.850 74 86.046 3.72§ 12§ 145.349
1.875 75 87. 209 3.150 126 146.512
1.900] 76 88.372 3.175 127 147.675
1.925 77 80.535 3.200 128 148.837
1.950| 78 90.697 3.225 129 150.000
1.975 79 or. 860 3.250 130 151.163
2.000 8o 03.023 3.278 131 152.326
2.025 81 04.186 3.300 132 153.480
2.050 82 95.349 3.325 133 154.651
2.075 83 96.511 3.350 134 155.814
2.100 84 97.674 3.375 135 156.977
2.125 8s 08.837 3.400 136 158.142
2.150| 86 100.000 3.425 137 159.303
2.178 87 101.163 3.450 138 160. 465
2,200 88 102. 325§ 3.475 139 161.628
2.225 80 103.488 3.500 140 162.791
2.250 90 104.651 3.525 141 163.054
2.275 ot 105.814 3.550 142 165.117
2.300 92 106.977 3.575 143 166.279
2.325 93 108.139 3.600 144 167.442
2.350 04 109. 302 3.625 145 168. 605
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MILK PRICES BY MEASURES.—Continucd.

Cents per| CentS PeT | centq per || Cents per | Cents PeT| Cents per
Quart. 4&;}" too Pounds. Quart. ‘é’a'g'“ 100 Pounds.
3.650) 146 169.768 3.975 159 184.884
3.675 147 170.931 4.000 160 186.047
3.700 148 172.003 4.025 161 187.210
3.725 149 173.256 4.050 162 188.373
3.750 150 174.419 4.075 163 189.535
3.775 151 175.582 4.100 164 190.608
3.500 152 176.745% 4.125 165 191.861
3.825 153 177.907 4.150 166 103.024
3.850 154 179.070 4.175 167 104.187
3.875 155 180.233 4.200 168 195.349
3.900 156 181.3906 4.225 169 196.512
3.925 157 182.559 4.250 170 197.675
3.950 158 183.721 4. 275 171 1908.838
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RELATIVE VALUE OF MILK AND CREAM OF
DIFFERENT FAT CONTENTS.

(FrRASER.)

The table gives the relative value ?er é;uart and number of quarts in
a dollar’'s worth of milk or cream of different fat contents, calculated
according to the food value of 3-per-cent. milk at s cents per quart.

Per Cent Price per No. of Per Cent. Price r;;er QNo. ofs
» uarts v uart
of Fat. 3ts. a Dollar. || Of Fat. nts. | a Dollar.

o.1 2.8 35.7 17 15.5 6.4

I 3.5 28.6 18 16.3 6.1

2 4.2 23.8 19 17.0 5.9

3 5.0 20.0 20 17.% 5.6

4 5.7 17.5 21 18.4 5.4

5 6.5 15.4 22 19.2 5.2

6 7.2 13.9 23 20.0 5.0

l 8.0 12.§ 24 20.7 4.8

8.7 I1.§ as 21.§ 4.5

9 9.5 10.§ 26 22.2 4.5

I0 10.2 9.8 a7 23.0 4.3

Ix 11.0 9.0 28 23.7 4.2

12 11.7 8.5 29 24.5 4.1

13 12.5 8.0 30 25.2 4.0

14 13.2 7.6 3r 26.0 3.8

15 14.0 7.1 32 26.7 3.7
16 14.7 6.8




MILK. , 271

AMOUNTS OF MILK, CREAM, OR SKIM MILK TO BE
USED IN MODIFYING MILK. (PEARSON.)

The amounts of cream or skim milk that are to be used in
modifying normal milk may be calculated by use of the follow-
.ing simple method:

Draw a square and write at the two left-hand corners the
percentages of fat in the milk and the cream or skim milk that
are to be mixed. In the centre place the percentage required.
The differences between the latter figures and those at ‘the left-
hand corners are then placed at the two corners with which they

- stand in line. The two right-hand figures will represent the
proportions of milk and cream or skim milk that should be
weighed out in making the modified milk.

N,/
B

/7 N\
Ny cor c—ay

Example.—How much 5 per cent milk must be added to milk
containing 3.5 per cent fat in order to raise its fat content to 4
per cent? In this case A=3.5, B=4, and C=35 (see above);
then B—C=1.0and 4—B=_s. ;—i;x xoo=66.7and1—'sg><xoo=
3-33. To make, say, 1000 lbs. of 4 per cent milk 667 Ibs. of 3.5
per cent and 333 lbs. of 5 per cent milk must therefore be taken.

This method of calculation may be used to advantage in
modifying or standardizing milk or cream, with either cream,
new milk, or skim milk, whether a product of a higher or lower
fat content is wanted than that at hand.
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STANDARDIZATION OF MILK.
(Err.)

QUANTITY OF SKIM MILK TO BE ADDED TO, OR SUBTRACTED FROM, 100
Pounps or MiLK TO MAKE MILK OF A DESIRED PER CENT. OP PAT.

Per Cent. Pat in Milk on Hand.

To find the pounds of skim milk to be added or removed, trace the
vertical column of the desired per cent of fat to where the horizontal
column representing the per cent. of fat in the milk on hand intersects;
the result will be the number of pounds of skim milk to be added or
removed to 100 1bs. of milk, as indicated by a plus or minus sign
before the figure (see I1l. Bull. No. 75).
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III. CREAM.

PERCENTAGE COMPOSITION OF CREAM. (KdnG)

| Mean of 47 | Minimum. | Maximum.
Water........cocovevnnn.. 67.61 43.04 83.23
Fat...........ooiiiii, 23.80 15.78 30.19
Casem Albumen, etc....... 4.12 1.75 8.19
Mtlk-sugar ................ 3.92 .62 6.23
Ash........ooviveiviinne, .53 WIX 1.10
Specific gravity, 1.100.. 100.00

PERCENTAGE COMPOSITION OF DAIRY
PRODUCTS. (KbniG.,)

- B : 'i g -
°g | & . §.‘, g lul| - Specific
5 : g o % | 8es |=23| 8 Gravity.
Z B | m |O%P 89| <
Skim - milk, grav-
ity creamin, 56 | 90.43] .87 3.26 | 4.74 | .70 1.0357
Centrifugal
milk.. . 7 | 90.60] .31] 3.06 |s.29| .74 1.0350
Buttermilk........ 57 | 9o.12| 1.09| 4.03 | 4.04| .72 1.0348
Whey......... | 46 {93.38 .32 .86 | 4.79| .65 1.0272
Preserved milk...| 4 | 8797 3 21| 3.3¢ | 4.74 | .74 1.0313
Condensed milk.
(no sugar added)| 36 | 58.99| 12.42| 11.92 |t4.49 | 2.18
Condensed milk,
(sugar added)...| 64 | 25.61| 10.35| 11.79 |[50.06%| 3.19
Scherff's condens-
ed milk . s | 72.87| 6.62] 8.20 |[10.63 | 1.68 [Lactic Alco-
Koumiss  (from acid.  hol.
mares' milk) . 43 | 90.44| 1.46| 2.24 | 1.77| .42 | .01 1.91
Koumiss (from
cows’ mllk) 1t | 89.20f 1.83] 2.66 | 4.09 | .43| .55 1.14
Kephir.. ..l 22 | gr.ar| x.44] 3.49 | 2.41 .68 | 1.02 .75

* 13.84 per cent milk-sugar, 36.22 per cent cane-sugar.
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YIELD OF CREAM FROM MILK OF DIFFERENT
RICHNESS.

Per Cent of Fat in Cream.

Milk, 12 | 15 { 18 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60

Number of Pounds of Cream from 1000 lbs. of Milk.

244 | 195|162 146|116 | o7| 86| 93| 65| s8 | 53 | 48
253|201 | 1681 151 | 120 | 100| 89| %5/ 67| 60 | 55 | S0
261 | 208 | 173| 156 | 124 | 104| 02| 78| 69] 62 | 56 | <2
268 | 215 | 170 | 161 | 120 | 107 | o5| 80| 71| 64 | 58 | 53
277|221 | 184|166 133 | x10| 07| 83| 74| 66 | 60 | 55

286 | 228 | 190 | 171|137 | 114 | 100 8s| 46| 68 | 62 | 57
204 235|196| 176 141 | 117 | 103 88| 78| 70 | 64 | 58
303|242 | 201 | 181 | 145|120 | 106| oo| 80| 72 | 66 | 6o
311|248 | 207 | 186 | 140 | 124 100| o3| 82| 74 | 67 | 62
319|255 | 212 | 191 | 165 | x27| 112| 95| 85| 76 | 69 | 63

328|262 | 218| 196|157 | 130 | 1x5| -o8} - 87| 78 | 71- | 65
336|268 | 223 | 201 | 161 | 134 117 | 100| 89| 80 | 73 | 67
345| 275|229 206| 165|137 ]| 120| 103| o1| 82 | 75 | 68
353|282 235| 211|160 | 140|123 | 105| 04| 84 | 77 | 70
361 | 289 | 240 216|173 | 144 | 126 | 108] 06 86 | 78 | 72

370| 2051246 | 221 1177 | 147 | 120 | 110| 08| 88 | 80 | 73
378 302 | 251 | 226 | 181 | 150 | 132 | 113]| 100 90 | 82 | 7§
387|309 257|231 | 185|154 | 135 | 115| 102 02 | 84 | 7
395|315} 263 236|189 | 157|138 x18| 105| 94 | 86 | 7
403|322 | 268 | 241 | 193 | 161 | 140 | 120| 107 96 | 87 | 80

O CRUO AWNHO ORI HLWHO

N DA BP DA EEd LWLLWLWL Q'n(:l"ﬂ?l(.-l

412|320 274| 246 | 107 | 164 | 143 | 123] 100| 08 | 89 | 82
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LIST OF HAND AND POWER CREAM-SEPARATORS
ON THE AMERICAN MARKET, 1907.

Capacity | Retail Manufacturer
Name. per Hour.| Price. or Agency.
A. HAND OR DAIRY SEPARA-
RS.
1. De Laval “*Baby'’ or **Dasry’
ream-separators. 1bs.
Iron-stool ‘Humming-|
................ 300 $70
Baby No. 1, Iron-stool. 500 100
““” No. 2, Iron-stool. . 700 125 | |The De Laval Se
““  No. 2, solid frame. . 700 125 arator Co.. N.
*“  No. 3, solid frame..| 1200 200 City.
Iron-stool “ Daisy™...... 400 8s
Dairy Steam Turbine. . 1200 225
2. U. S. Cream-separators.
lul?)mvedU .S.Separators, Vermont Farm
% 8,7,6,5..-..-. 175-700 | 40-100 e Co., Bel-
urbme. 0. §.... 500 150 lows Falls Vt.
3. Thc mpire Cream-separa-]
tors.
Nos. 0. 1A, 1B, 24, 4B.. .| 175-825 60—1:5{ E&pue Cream
= rator Co..
Empire No. 4B Turbine. .| 775-825 150 Blggmﬁeld
4. Sharples Farm Cnam—sepa—
rators. s Se
T;‘;,‘g:_fug‘sf';?,' Sepurs 8l 175-900 | 4o-13s [ &., West
s. The Eclipse Cream-separator he C. L. Cha
Nos. 1-5 (5 styles).. .... 200-650| §5-125 oty P-
Nos. 1-3 2new style). . 300-900| 6o-100)| man Cream Sep.
Works, Erie, Pa.
6. The Omega Separators. . .. .
The Omega Sepa-
Nos. 1-4 (4 styles)...... 3a25-700 | 75-125{| rator Co., Lan-
3 sing, Mich.
7. American Cream-separators.
No?. o~-3 (4 styles)... ... 200600 | §s-150 { \guiebnpmdgemrNc%'
8. Davis Cream-separators.
Davis Cream Sep-
3styles. ... ..oiiiiaann 350-700 | 75-125 'm°'1nc°"
9. *“ Perfect” Separators. cago,
Melchior Arm—
Nos.7and 8............ 880-1100 | 165—200 strongg \?sau,
to. Reid's Hand Separators. Agts., New York.
4 styles, Daisy Nos. 1-4.. .| 150-500 | §55-100 { de].llphl}:,‘%aphm-
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HAND AND POWER CREAM-SEPARATORS
(Continued).

Capacity | Retail Manufacturer

Name. per Hour.| Price. or Agency.

HAND OR DAIRY SEPARATORS
(Continued).
11. The Iowa Dasry Separators. 1bs.

Iowa Dairy Sepa-
7 styles, Nos. 1-7... ....| 250~1500 | $70-200 i‘atotiCo , Water-
oo, Ia.
12. National Cream-separators.
National  Dairy
Nos. 10-16 (4 styles). . ..| 2s0-650 | 60~100 Machine Co.,
shen, Ind.
13. Peerless Cream-separators. .
Waterloo Cream-
3 styles (Nos. 1-2)...... 450-800 | 85-125 separator _ Co.,
N aterloo, Iowa. -
14. “Simﬂkx" Lsnk-blade Sep-
D. H. Burrell &
Nos 0,1, 2, and z} Hand o0-1200 —200 h
No. 2% 'lJ tecenns 3sn;o szzs { ﬁc.»..Ythtle Falls,
5. “Fenix" Cfeam-separators. c Suppl
Nos. o-3, style D. ..| 300-1500| 55-220 | [VTEBMErY Supply
Nos. o—4,styleK........ 85-350 15-55 }gf %OIS, ton
16. The Cleveland Separators. .
. The Cleveland
Nos. 1-3 (3 styles)...... 500-700 | 8o-r110}| Cream Sep. Co.,
Cleveland, Ohio.

17. Th> Justrite Cream-separa-
fo-s.

Nos. 2,3, 4,6...0...... 275-625 | 70-125 { Smm".‘h ggffl-l. Co.,
18. Bluebzll Cream Hawesters
Dasrymasd Cr. Harvesters.
Internat. Harv.
Both, Nos. 1-4 (4 styles).| 300~750 | 70-135{| Co. of Americx,

. Chicago, Ill.
19. Improved Iowa Dairy Sepa-

rator.

tor Co., Minne-

Ia. Dairy Separa-
Nos. 1-4 (4 styles). .. ... 300—700 | 70~125
apolis, Minn.

20. Wisconsin  Dasry Cream-

separator. S h B La
_ tarc] TOS.,
Nos. 2-5 (4 styles)... ... 250-700 | 85-130 { Crosse, Wis.
21. Hawthorne Dairy Cream-

Sseparators.
Nos. 1,2,and 3......... 250-550 | 36-51.50| (Montgomery,
Little Marvel .| 175-200 24.85 Ward &
Golden Harvest, Nos. 4— 350650 | 45-55. 50 Chicago, IIl.

22. Melotte Creamseparators.
7 styles (Nos. 1-6). . 400-1300| 9o-180 [|R. A. Lister & Co.,
4 styles (Nos. A, B, C, and Ltd., Montreal,

D) v 280-600 | 65-95 Canada.
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HARD AND POWER CREAM-SEPARATORS

(Continued).
Capacity | Retail Manufacturer
Name. per Hour.| Price. or Agency.

B. POWER SEPARATORS.

1. AZha Se Ibs.
ha Belt Power..| 3500 $500

5000 1780
.' No l Steam Turb 3500 $25 The De Laval Se
- 5000 800 arator Co., N.
Acm,. Belt Power. 2000 350 Cit s N X
o Steam Turb..| 2000 375 Y-

Sta.ndard Belt Power. .. .|1100-1300 250
team Turbine.|1100-1 300 275
2, Tubular Cfeam-sepamtors
Tubular Steam, 7 styles,
Nos. s, 7, 10, 16, 26, 32, The Sharpless Sep-
arator est

40.. i i i 5004300 | 100—-360 .y
Chester, Pa.

and
Tubular Belt, styles
Nos. 25, 33, and 41. .|2600-4300| 290—360 )
3. U.S. Cream-:epamtors
Belt, Nos. 24,1, 0 (3 styles)|1200-3000] 300-500
Steam Turbme os. z}.
.............. 1200-3000| 325-525

Machine Co., Bel-
lows Falls, Vt.
A. H. Reid, Phi

............. 500 125 delphia, Pa.
5. The E{I;‘;se Separators.
Nos. 6- ( Les) 8o The L. Sse Chap-
08. 6—9 (4 styles)....... 0—3000 | 175—450 man parator
5 i . Works, Erie, Pa.
6. “*Simplex" Link-blade Sep-|
arators.
Nos. 2%, 3, and 4, Belt or D. H. Burrell &
Urbine .. ....oeeunn.. 1200~-3500| 225-500 Co., Little Falis,
“Pnfm" Powev Separators. N.
The teeeeineennens 5000 . 750 [|Melchior, _ Arm-
The Favqnte. Ceeeeeiaan 3350 500 strong & Dessau,
The Gloria. .. .......... 2200 400 Agts., New York.

FORMULAS FOR FINDING THE FAT CONTENT
OF CREAM.

Fleischmann's formula: -

too(/ — £

Per cent fat in cream = f3 = ——F%——+4 f;,
where R = per cent of cream obtained, f = per cent fat in
milk, fi = per cent fat in skim-milk; or

100F
fr=2r %
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where # = per cent of fat in butter, B = yield of butter from
100 lbs. of milk, 4 =percentage churning. Under ordinary
conditions of creaming these formulas may be simplified to

J1=6.67f—1.42, and f; =5.778.
Formula for finding the per cent cream to be separated when
a certain fat content in the cream is wanted (Fleischmann):

Lo 1= f2),
fH-h ]
" fu 1, and fa = per cent of fat in full milk, skim-milk, and
cream, respectively.
Formula for diluting cream to a desired fat content:
e X 1
i
¢ being the pounds of original cream of a fat content of f;,
and f, the fat content wanted in the cream. ’

HANDLING AND CARE OF CREAM SEPARATORS,

Separator skim-milk to be added = x = -,

By J. D. Freperiksen, Little Falls, N. Y., Manager Chr. Hansen’s
Laboratory,

In selecting a separator,local conditions, space at dis-
posal, nearness to its manufacturer who can put it up,
be held responsible, and quickly attend to repairs, etc.,
may be of importance, and the following points should be
considered:

Thorough Separation. — All manufacturers claim that
their machines do perfect work, but they do not always
come up to the claims. Under normal conditions 24¢ meas-
ure for thoroughness of separation is the contents of butter-fat
in the skim-milk as ascertained by the Babcock test. The best
modern separators skim practically absolutely clean, and
there is now no excuse for anything but perfect skimming.
With normal milk at the proper temperature run into the
machine at the rate of the capacity claimed for it, no sepa-
rator should leave more than 0.1% of butter-fat in the skim-
milk, which is the smallest percentage that can be ascer-
tained by the Babcock test with accuracy.

The table below gives the grand averages for the per-
centages of fat found in the trials of a number of the
leading separators, conducted at the experiment stations
of Delaware, Cornell (N. Y.), Vermont, Pennsylvania. and
Wisconsin.
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PER CENT FAT IN CENTRIFUGAL SKIM-MILK.

Averages of Trials at
American Experiment
Stations.
Style of Separator.
Number Pﬁ' cent
- at in
of Trials. | Syim.milk.
Butter Accumulator........... eeseseevssssrascses 33 .14
Columbia Cream Separator.... ...... 19 .12
Reid’s Im; wpr Danish Separator . 14
Danish-Weston . 3 .10
De Laval Alpha No.x ¢ . 2 .10
Alpha Acme " . . “ee 21 L .09

o Alpha Turbine ** ... ..... (13 .09

. Alpha Baby No. 2 Separator. . . 12 .08

bt Alpha Baby No. 7 .13§

“ Horizontal Separator 9 19
Jumbo Separator. .......... 4 «ax
Sharples ussian Separator 34 .24

mperial 30 .34

U. S. Butter Extractor Sep. No. 1. s .24
Do. (as 2 .14

U. S. Butter Extr. Sep. No. 3. 8 .34
Do. No. 10 .2t

9 -17

ax .10

Do. No.s........ 27 .13
Victoria, 3ogal Separator cee 28 22
Do. 7ogal. " i, 12 .10

With the constant improvement in machines it is not
difficult to find separators which will do perfect work.

Simplicity, durability and safety of coustruction are con-
siderations of vital importance. The separator must be
simple in construction so as to be easy to handle, to clean,
and to oil. It must be durable, so that it will need but few
repairs, and, first of all, it must be absolutely safe. Too
many deplorable fatal accidents are already due to burst-
ing separator bowls, and too much stress cannot be laid on
the demand that the machine must by strongly built, of first-
class material and workmanship, so that accidents are
made impossible with reasonably careful handling.

Asthe pressure on the circumference of the bowl increases
with the square of the speed, it is evident that the modern
high-speed separators are exposed to a tremendous strain
—in fact the tensile strain in some of them is as high as
20,000 to 30,000 lbs. to the square inch. Fortunately, the im-
provements in bearings and other features of construction
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which have enabled manufacturers to increase the speed,
have caused them at the same time to reduce the diameter
of the bowl, which makes the modern machine much safer
than the first crude and heavy separators.

Power.—Considering its capacity, a well-built separator
requires comparatively little power, whether coal or
muscle. But as either is money, it is a matter of impor-
tance that none be wasted. Many so-called hand separa-
tors are altogether too heavy to run by hand, hence in
selecting one see that it is easy to keep it running for
~ several hours. The tests made at the experiment stations
by dynamometer, as well as by measuring the steam con-
sumed, show that there is a great deal of steam wasted in
acreamery above that actually required to drive the separa-
tor; that ¢ the turbines use steam extravagantly, but that
the small engine of the creamery uses it still more extrava-
gantly.” Due allowance must therefore be made for this
waste in comparing results obtained by various methods
of testing. The following table gives some of the results
published by the stations:

Horse-power per 1000 1bs. Milk.

Dela- | New | Ver- .
Style of Separator. ware. | York. | mont, | Wisconsin,
Butter Accumulator ............... . 2.45
Columbia Cream Sepa:ator.
Reid’s Improved Damsh 1.52
De Laval Standard.. 2.12
“ Alpha No. I 0.81
«  ‘Alpha Acme . I . 0.98
s Bal yNo.z.... oo o 0.46
o “” No. e
mted States No. 1. 1.12
No. 3 0.63
“ 0. 5. 0.72
Victoria, 700 1bs.....
‘: 30 gals .....
De Laval Afpha Turbme . Jr.47t0o1.79
SharPles Imperial. . ceerees 1.42
Russian....... - cceeeennn. teseians teeesess| 17510 2,11

These tests are made with single machines and do not
guarantee that all separators of the same makes consume
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the same power or steam. The accumulating results of
such trials being compiled, however, become a guide in
estimating the value of the various machines in the
market. As between belt and turbine (or direct steam)
power, the former is preferable in large creameries. In
small plants one is about as economical as the other, and
the choice may depend upon whether an engine is needed
for churning, butter-worker, pump, and other purposes, or-
you can do without it.

Capacity.—In selecting a separator it is best to have
plenty of capacity. In a large creamery it is better to
have two separators of moderate size than one very large
machine. Only in very large creameries may separators
of largest capacity be preferable. The capacity should be
such as to finish the day’s work in 4 to 6 hours at the time
when there is most milk. In the private dairy, using a
hand separator, the work should require only one hour,
rather less. The following would be our idea of the proper
capacity:

. Capacity of Each
Largest Supply of Milk | Number of -
per Day, Ibs. Machines. M;‘:‘gﬁu:?" Power,
15,000 or more ....e..oo..[{ 2 OF } 2,000 t0 2,500 Engine
20,000 £O 15,000: cscsecesss 2 1,500 ** 2,000 s
7,500 ‘: 10,000, . . 2 1,200 ** 1,500 “
5000 1% 7,500, cc0uceene 2 1,000 El‘l.g. or Tlﬂ‘b.
2,500 54000.c.ces oven 1 1,200
1,000  2,500....... eene X 600 tO 1,000 Sl;‘ ‘;‘
500 *° 1,000...c000000e 1 600 {Hoe:d&r%?::'"
300 % §00iiceeiensnn x 300 to 500 { P :: .°"
100 *  300... . T 300 Hamr
Less than 100... ....... 1 150 *

Condition of Cream.—As discharged from the separator,
the cream should be smooth and even, free from froth and
of perfect ¢ churnability.”

As to cost, the best mackine is always the ckeapest in the long
run. Repairs, waste of fat in the skim-milk, of oil, and ot
coal, by an inferior machine, will more than make up any
saving in first cost.




CREAM, 283
RUNNING THE SEPARATOR.

The Operator should understand kis Business.—He should
have thorough training in creameries as a helper and, if
possible, in a dairy school, before undertaking to manage
a creamery separator on his own responsibility. A new
machine should be put up and started by the manufacturer
or his agent, and prove in perfect shape and efficiency be-
fore he leaves. Every manufacturer gives detailed in-
structions as to the care of the separator, and such an
instruction book should always be at hand. The operator
of hand as well as of power machines should make him-
self familiar with every detail of the construction.

Condition and Temperature of the Milk.—Fresh and warm
[from the cow, the milk is in the best condition to be skimmed.
If it cannot be had in that condition, it should be aerated
and cooled on the farm, so that it arrives at the creamery
or the dairy at not over 60°. Then reheat it to 80° or 85°,
not under 75° and not over go°. This heating is prefer-
ably done in some continuous heater, as it is dangerous to
heat it in bulk, because milk standing some time at 85° is
apt to spoil. While the separator will skim at a lower
temperature, either the skimming is not clean or less milk
must be run through the machine in the same time. Of
course, the milk must be sweet.

Starting.—Oil all bearings thoroughly, using only the very
best oil. Ascertain that everything is in trim order, then
start according to instructions, which vary for different
kinds of machines. Always start carefully, and where the
belt from the intermediate is shifted from loose to fixed
pulley, do it slowly and gradually, helping with the hand
on the belt to start the bowl. When the bowl appears to
be running at full speed without shaking, ascertain if it
really does so by means of the speed indicator, which
should always be found on any power machine.

Never allow the machine to run faster than permitted by
the manufacturer. If you do, it is at your risk and at
the risk of the lives of your assistants. Use the speed
indicator often.
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See that the feed of new milk is correct and that the pro-
portion of cream to milk is as wanted. Hold a quart meas-
ure under the skim-milk spout and a measuring glass un-
der the cream outlet, and, when the quart measure is full,
see how much cream you have in the measuring glass, tak-
ing the time by your watch. If you have 6 ozs. of cream
to 1 quart of skim-milk in 9 seconds, you have taken 6
parts of cream from 38 of new milk, or a little less than
one sixth, or about 16%, and you are running at the rate
of 950 lbs. per hour. How large a proportion of cream to
take from the milk depends upon the richness of the milk
and the consistency of cream desired. If you have 4%
milk and you wish cream of 28¢ fat, you will take 1
part of cream from 7 of new milk, or 14% .

Keep the oil-cups filled and look frequently at all working
parts of the machinery. Well started and regulated, it
will run uninterrupted until all the milk is skimmed.
When the last milk has entered the bowl, pour in suffi-
cient skim-milk to crowd out all the cream left. If the
skim-milk is removed from the building while the separa-
tor is running, fake samples frequently, or, if it is all left
after the work is done, take a few average samples to fes?
with the Babcock mackine, so as to control the day’s work.,

Stop the mackine cautiously, removing the motive power
and letting the bowl come to a stand-still of itself witkout
applying any brake. Remove the skim-milk left in the bowl
by a siphon or otherwise, take off the covers, etc., and lift
out the bowl.

Cleaning.—First rinse the bowl and other parts which
have been in contact with milk in cold or tepid water, and
then scrub them in boiling water, frequently using some
solutjon of sal-soda. Scruband brush every corner. Rinse
in clean boiling water and steam out the tin covers, etc.
Wipe with a cloth and set the things to dry. Pump out
every pipe that cannot be reached by hand and brush. If
possible, avoid the use of rubber hose to conduct the milk
from the vat or heater to the separator, but use open tin
conductors or short tin pipes, which can be easily kept
clean. Rubber hose cannot be washed in boiling water
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or soda, and is a source of contamination. Clean the
separator stand carefully with a cloth and wipe the spindles,
etc. Occasionally clean out the oil-chambers with kerosene
oil, and always see to it that no gum is formed and that
the oil-grooves and tubes are open.

If the separator skakes, or in any way works imper-
fectly, find the cause without delay and remedy it. If you
fail to find the fault, or you cannot remedy it yourself,
notify the manufacturer or his agent, and have him attend
to it at once.

Treatment of the Cream.—As the cream leaves the separa-.
tor, it should at once be cooled to 50° or lower. This in-
sures ‘“ body "’ in the butter, and should not be neglected,
at least not unless the cream is thoroughly chilled after it
is ripened, before churning.

LOSS OF BUTTER CAUSED BY INEFFICIENT
SKIMMING.

If three-tenths of one per cent of fat is left in the skim-
milk, instead of two-tenths, in a separator creamery receiv-
ing 1000 Ibs. of milk a day, there will be a loss of about 340
Ibs. of butter for the whole year, on the supposition that
1000 Ibs. of milk yield 800 lbs. of skim-milk, and 1 1b. of
butter contains .86 lbs. of fat. If the separation is still
poorer, greater losses will be sustained, as will be seen in
the table given below. (Friis.)

Excess of Fat Left in Skim-milk,
Lbs. of Milk
per Day. .08 per cent. | .1o per cent. | .20 per cent. | .30 per cent.
Loss of Butter During Whole Year.
1,000 170 340 680 1,020
2,000 340 680 1360 2,040
3,000 510 1020 2040 3,060
4,000 680 1360 2720 4,089
5,000 8s0 1700 3400 5,100
6,000 1020 2040 4080 6,120
7,000 1190 2380 4760 7,140
8,000 1360 2729 5440 8,160
9.000 1530 3060 6120 9,180
10,000 1700 3400 6800 10,200
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STANDARDIZATION OF CREAM. (Err)

PRRCENTAGE QUANTITY OF CREAM OF A DESIRED FAT CONTENT MADB
PROM CREAM OF A CERTAIN FAT CoNTENT BY DILUTING WITH
MiLK CONTAINING 4 PER CENT OF BUTTER PAT.

Per Cent Cream of Desired Fat Content.
Fat in

oglﬁ:.:‘d. 17 20 22 as a7 30
18 92.857 |ieeececrrfienneen]iiineniii]ieianann ceeen
19 86.666 |........cfieieinnnn R T seses
20 Sg.zso6 100 6 |iiele PRI cenes
P39 76.470 94.706 |...euen.n
22 72.2222 | 88.8888 [roo .. ......fieeennn .
23 68.4222 | 84.2222 | 04.2125 |..... PP R 8
24 65.0000 | 80.0000 | 90.0000 |..... I cecee
25§ 61.905 76.19085 | 85.7143 |100 vecscess]e
26 50.0900 | 72.7272 | 81.8181 | 05.4545 |........ .
27 56.5217 | 69.5651 | 78.2608 | 9r1.3044 |100 .
28 54.1666 | 66.6666 | 75.0000 | 87.5000 | 95.8333|.
29 §2.0000 | 64.0000 | 72.0000 | 84.0000 | 92.0000
30 §50.0000 | 61.5385 | 69.2308 | 80.3461 | 88.4615

If cream is to be standardized with 4 cent milk, the result found
by the intersecting columns represents the pounds per hundred, or the
per cent of the quantity which is cream of the per cent fat on hand.

Example—If cream containing 20 per cent of butter fat is desired,
and cream containing 26 per cent of fat is on hand, then 72.7 per cent
of the quantity desired must be cream containing 26 per cent of fat,
and 27.3 per cent of the quantity must be 4 per cent milk. (See Ill.
Bull. No. 75; also p. 272.)

STEAM BOILER AND ENGINE MANAGEMENT.
By Frof. A. W, RICHTER, of the University of Wisconsin.

Boiler.

Feed Apparatus.—Every boiler should be provided with a
check-valve, placed between the feed apparatus and boiler, and
in such a manner as to have the weight of the valve assist in
closing it. Between this check-valve and boiler there should be
an additional globe or gate-valve which may be closed, thus
permitting repairing or cleaning of the check-valve while the
boiler is in operation.

Water Supply.—Feed-water should enter a boiler in such a
manner that the plates do not receive the direct impact of cold
water. The usual practice is to have the feed enter through
the blow-off pipe, thus preventing this pipe from clogging. The
feed supply should be regulated so as to keep the water level
as stationary as possible, The greatest care must be taken that
the water level does not fall below the top of the flues. Neg
Ject in this direction will cause the metal to become overheate¢
and consequently weakened, causing leakage of joints and in-
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creased wear and tear, but more often resulting in an explosion
of a more or less serious nature.

Waler-glass and Water-gauges.—Every boiler should have
three water-gauges in addition to a water-glass ; these are
usually attached to a hollow cast-iron cylinder or tube con-
nected with the water and steam spaces.

The water-glass should be blown out daily, and, if clogged,
can be safely cleaned with a bent wire.

In no case should the water glass alone be depended upon to
indicate the water level.

Steam-gauge.—Each boiler should be provided with a steam-
gauge, which gauge should be directly connected with it.

Safety-valye.—Every boiler should be provided with a safety-
valve having direct communication with the steam space, and
there should, moreover, be an intervening valve. Some of
the most disastrous explosions can be traced to faulty ar-
rangement in this respect. The valve thoughtlessly left
closed after cleaning or repairs prevents the safety-valve
from relieving the pressure when it rises above the safe
working pressure of the boiler.

Safety-valves are of two kinds: spring and lever safety-
valves. Of the two valves the lever-valve has the most dis-
advantages, one of the most important being the ease with
which it may be made useless by adding an additional weight
to that already provided, in order to keep the valve on its seat,
and therefore greatly increasing the pressure at which it will
blow off.

A safety-valve should be raised each day by hand so as to
allow steam to escape; this prevents clogging and rusting.

The dealer will usually set the spring-valve so that it will
blow off at the desired pressure. It can be adjusted, however,
by loosening or tightening a screw provided for that purpose.’

The lever-valve may be set with the aid of the following
formula:

_bPA—Vb— we,

l= = —
/ = distance from weight to fulcrum;
b= “ ¢¢  valve centre to fulcrum;

¢ = distance from the centre of gravity of the lever of the ful-
crum;
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P = boller pressure;

A = area of valve;

V = weight of valve;

w= ‘' ¢ lever,

W = weight hung upon the lever.

Firing.—Firing should be gradual, and the grate kept com.
pletely covered with coal or ashes. The fire should not be more
than four or five inches deep unless the pieces of coal are large,
in which case the depth may be increased.

The fire-doors and flue-doors should not be opened in order to
keep down the steam pressure. This practice not only wastes
fuel but is injurious to the boiler, and will not be necessary if
the boiler is properly attended to.

Priming or Foaming.—Foaming is a rapid disturbance of the
water, in consequence of which it rises in the boiler in the form
of spray or foam; it is usually caused by dirty water, presence
of oil, etc., the boiler not having been cleaned for some time or
not thoroughly cleaned. Foaming may, however, be due to
other causes, such as too small a steam space, sudden demand
of a great quantity of steam, etc. In case a boiler foams all
steam connections should be shut off and the fire dampened by
means of a fresh supply of live coal or ashes. These precau-
tions will usually suffice to allow the water to settle, and to
enable one to ascertain the true water level. If the glass shows
a small amount of water, start the pump or injector, and fill the
boiler to a point between the second and third gauge. The
boiler may then be blown off to the first gauge by means of the
surface blow-off, if one be present, and if not present the regular
blow-off valve may be used. This operation being repeated,
the impurities are gradually diminished, but care must be taken
that the water level does not fall below the top of the flues.
The boiler can now be used as before, but in all cases it should
be thoroughly cleaned as soon as possible.

Removal of Scale.—Potatoes, about eight or ten in number,
are sometimes placed in the boiler after cleaning. Soda or
kerosene may also be injected with the feed-water in quantity to
be determined by observation. Boiler compounds should be
used with caution, and when used should be obtained from a
reliable dealer. Too great a quantity of any of the above will
be harmful,
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Cleairing.—The interval during which a boiler requires no
cleaning depends upon the quantity and the quality of water
evaporated. Under usual conditions, in order to obtain the
best results, a boiler should be cleaned every six or eight weeks.

If a boiler is to be cleaned it should be allowed to stand until
it is partially cooled off. When blown out cold the metal in the
interior will usually be found covered with a thick coating of soft
deposit, which can easily be scraped off or washed off with a
hose and stream of water.

If a boiler be blown off while the metal is at a high tempera-
ture, the deposited matter is usually baked and forms a solid and
hard coating, increasing rapidly if not carefully removed by the
process of chipping.

Boiler Power.—The manner in which the horse-power of a
boiler is usually calculated is far from satisfactory, depending
rather upon its size than its power of evaporation.

In 1884 the American Society of Mechanical Engineers
adopted the following definite standard:

“ A horse-power shall be equivalent to an evaporation of
thirty pounds of water into dry steam per hour from feed-
water at 100° Fahrenheit, and under a pressure of 70 lbs. per
square inch above the atmosphere.”

Steam-engine.—The engine should be provided with a gov-
ernor to regulate its speed, a lubricator to oil valve and piston,
and a sufficient number of oil cups, so that all bearings may be
properly oiled.

Starting the Engine.—Before starting, all bearings should be
supplied with oil, and all waste pipes connected with cylinder
and steam-chest opened. The engine should then be started
slowly, so as to allow the water to escape. A quantity of steam
will always condense as it comes in contact with the cold
cylinder-walls, in addition to the water already present in the
steam-pipe. This water does not pass off as readily as steam,
neither can it be compressed to any great extent. Therefore,
if more water be present in the cylinder than will fill the clear-
aace space, and this water not be allowed to escape, the piston
moving towards the end of its stroke will strike the water, and
consequently be compelled to stop. The greater the speed of
the piston as it advances, the greater the force with which it
strikes the water, resuiting in many cases in a broken cylinder-
tead.
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It is well to have a waste-pipe connected to the steam-pipe at
a point just above the engine-valve, in order that the water
which has collected in the steam pipe may be blown out before
opening the steam-valve.

After the engine has been in operation for a minute or two
the waste-valves should be closed.

Horse-power.—The horse-power of an engine may be calca.
lated by means of the following formula:

H. P. = horse power;
P = mean effective pressure in the cylinder;
L = twice the length of the stroke, in feet;
= area of piston in square inches;
. = number of revolutions per minute.

ON THi PRESERVATION OF MILK AND CREAM
BY HEAT,

By Dr. H. L. RussgLL, of Wisconsin Experiment Station,
Author of * Dairy Bacteriology".

On account of the innumerable bacteria that gain access
to milk during the process of milking, and subsequent to
that time, and the rapid increase of the same in this nutri-
tious fluid, this material universally undergoes fermentative
changes, the rapidity of which is largely dependent upon
the surrounding temperature. To increase the keeping
quality of milk, it is necessary to annihilate these bacteria
or keep them under influences unfavorable to their growth.

Heat has been found to be the most efficacious agent in
preserving milk in its natural condition. It is applied in
two ways, viz., 1. Pasteurization, where the milk or cream
is heated for a short time (20-30 min.) at a temperature near
the coagulating point of the proteid constituents of the milk
(150°-160° F.). 2. Sterilization, where the temperature ap-
proximates or exceeds the boiling-point and is applied for
a longer time.

The object in both cases is to kill the bacteria present in
the milk,
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Sterilization accomplishes this most successfully, but it
changes the proteid compounds so that the milk has an un-
desirable *‘ cooked ” flavor and odor.

This defect is not found in pasteurized milk, and if prop-
erly handled, milk treated by this process will remain sweet
from 4 to 8 days.

For use in the near future the pasteurized product is, on
the whole, the most satisfactory; the sterilized material being
best adapted for export purposes.

The essential condition in pasteurization is that the pas-
teurizing temperature shall exceed the thermal death point
(the temperature at which growing bacteria are destroyed)
of disease-producing as well as fermentative bacteria. This
temperature for most forms is about 140° F., but certain dis-
ease organisms like the tubercle germ of tuberculosis is not
killed below 149° F. for 30 minutes, or 155° F. for 15 minutes.
As this germ is often found in milk from tuberculous cows,
prudence dictates the use of this temperature as a standard
for the pasteurization of milk and cream. The proteids in
the milk are slightly affected at this temperature, but if the
milk is thoroughly chilled, the ‘‘ cooked” flavor disappears.

The application of this temperature kills only the growing
bacteria, and does not affect the latent spores. If after
being heated the milk is allowed to cool slowly, and is left
at a comparatively warm temperature (exceeding 55° F.),
these spores germinate and soon change the character of the
milk, so that the value of the heating process is lost. To be
efficient, it is necessary to rapidly cool the pasteurized prod-
uct below the germinating point of the spores, for if they are
once allowed to sprout, they will develop slowly at a very
low temperature.

In pasteurizing milk or cream, the apparatus should be
constructed so that a definite quantity of the fluid can be
held at any desired temperature for any length of time, and
during the process protected from infection from the air.
The apparatus must also be made so as to be easily cleaned
and thoroughly sterilized by steam throughout. The milk
must be protected from air infection during its withdrawal
from the pasteurizing vat into storage vessels (cans and
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bottles), and should be thoroughly chilled in a refrigerator
for several hours (better over night) before being delivered
to the consumer. This chilling process should succeed the
heating operation as quickly as possible, as the sudden
transition in temperature from 155° F. to 55° F. or less has
a paralyzing effect on the development of those organisms
(spores) that are not killed by the heat. The machines that
have been put on the market have for the most part been
designed primarily from the dairyman’s standpoint, and
while they fulfill their requirements as to capacity, cheap-
ness, etc., yet they cannot in general be relied upon to treat
the milk in a way so as to free it with certainty from all pos-
sible disease-producing bacteria. The Potts’ Pasteurizer,
which has been sold quite extensively in this country during
late years, may, however, be considered an entirely satis-
factory and practical machine.

Pasteurization in this country is applied with great suc-
cess to milk and cream where these products are used in
the liquid form. It is used to some extent in this country,
but much morg widely in continental Europe, in the prepara-
tion of cream for the manufacture of butter by the use of a
pure culture-starter. It can also be used advantageously
in the hot months for increasing the length of time that
by-products of the factory like skim-milk and whey may be
preserved.

Pasteurization, as well as sterilization, reduces the body,
consistency, of milk and cream, and these products therefore
seem thinner after having been subjected to the process of
heating than before. To obviate this, Dr. Babcock and
the writer in 1896 recommended the addition of a small
quantity of a solution of sucrate of lime (‘‘ viscogen”) te
the milk or cream, which will restore the consistency of the
products, and in case of cream, greatly increase its whip-
ping quality. (See Bull. No. 54 or thirteenth report ot
Wisconsin Experiment Station.)
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DIRECTIONS FOR THE STERILIZATION OF MILK.
(U. S. Dept. of Agriculture.)

The sterilization of milk for children, now quite exten-
sively practised in order to destroy the injurious germs
which it may contain, can be satisfactorily accomplished
with very simple apparatus. The vessel containing the
milk, which may be the bottle from which it is to be used
or any other suitable vessel, is placed inside of a larger
vessel oj metal, which contains the water. If a bottle, it is
plugged with absorbeat cotton, if this is at hand, or in its

- absence, other clean cotton will answer. A small fruit-jar

loosely covered may be used instead of a bottle. The re-
quirements are simply that the interior vessel shall be raised
about half an inch above the bottom of the other, and that
the water shall reach nearly or quite as high as the milk.
The apparatus is then heated on a range or stove until the
water reaches a temperature of 155 degrees Fahrenheit,
when it is removed from the heat and kept tightly covered
for half an hour. The milk-bottles are then taken out and
kept in a cool place. The milk may be used any time within
twenty-four hours. A temperature of 150 degrees main-
tained for half an hour is sufficient to destroy any germs
likely to be present in the milk, and it is found in practice
that raising the temperature to 155 degrees and then allow-
ing it to stand in the heated water for half an hour insures
the proper temperature for the required time. The tempera-
ture should not be raised above 155 degrees, otherwise the

_taste and quality of the milk will be impaired.

The simplest plan is to take a tin pail and invert a per-
forated tin pie-plate in the bottom, or have made for it a
removable false bottom perforated with holes and having

" legs half an <inch high to allow circulation of the water.

The milk-bottle is set on this false bottom, and sufficient
water is put into the pail to reach the level- of the surface
of the milk in the bottle. A hole may be punched in the
cover of the pail, a cork inserted, and a chemical thermom
eter put through the cork, so that the bulb dips into the
water. The temperature can thus be watched without re-

~
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moving the cover. If preferred an ordinary dairy ther-
mometer may be used and the temperature tested from time
to time by removing the lid. "This is very easily arranged,
and is just as satisfactory as the patented apparatus sold
for the same purpose.

QUANTITY OF WATER OR ICE REQUIRED FOR
COOLING MILK OR CREAM. (Magrmiv.)

The quantity of water or ice required to cool milk or
cream may be calculated from the following formulas, where

M = quantity of milk or cream to be cooled, in lbs.

= its temperature.

W = quantity of water required for cooling, in lbs.
]= [ ‘. ice ‘" ‘. . ‘“ 6 6
¢ = temperature of water or ice at beginning.

7 = end temperature of cooled milk or cream.

T = end temperature of cooling water.

S = specific heat of milk (.95*) or of cream (.g2*).
79.25 = latent heat of water.

(a) Water required for cooling milk or cream—
1. Cooled in tin cans holding milk or cream to be cooled:

(Mt — MT)S
T—¢

W=

2. By application of coolers and running water:

W= (Mt — MT)S
T—7¢
(8) Zce reqm"rzd for cooling milk or cream— . -
7= (Mt — MT)S
T T4t X79.25

In these formulas the influence of the surrounding air is
not considered. :

* Figures subject to variations ; in practice the sp. heat of both milk and
cream may be assumed = . —W,
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IV. BUTTER.

BUTTER-MAKING.

By H. B. GurLer, De Kalb, Ill., ex-President Ill. State Dairymen’s Assn.,
Author of ** American Dairying."”

Butter is made from milk. The cow manufactures the
milk from the food she eats, hence the necessity of sound
food. Unsound food makes off-flavored milk and poor
butter. Some cows can manufacture food into milk at a
profit, others cannot; hence the necessity of knowing the
individuality of each cow, or her ability to work at a profit
to her owner. :

At this stage of the dairy work there is no excuse for a
dairyman not knowing what each and every cow is doing
for him, thus being able to ‘‘ weed out” the unprofitable
ones.

Be careful and cleanly in milking. Remove the milk to
a pure atmosphere as soon as drawn from the cows, If the
cream is raised by gravity process be careful of the sur-
roundings, as milk will absorb bad odors from decayed
vegetables, the hog-pen, the cow-yard, the kerosene-can, a
filthy stable, from cooking in the kitchen, and various other
sources.

When milk is put through the separator as soon as it is
drawn from the cow this source of danger is removed.
Cream from the separator should be cooled immediately to
a temperature of 60°; 55° is better. A cooler that will
. arate at the same time it is cooling is very desirable. This
is a vital point which many butter-makers stumble over.
When through separating and cooling, temper the cream to
the temperature necessary to have it ripen at the time you
wish to churn. If it is to be churned the following day this
temperature should be 65°~70°. If the second day, 55°-60°;
and if it is to stand four to seven days, cool to 40°, if possi-
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ble, as soon as practicable, and hold at that temperature
until the day before you wish to churn, when it should be
warmed to a temperature that will give the right acidity by
the time you wish to churn. This temperature will depend
on the kind of cream, whether separator cream or cream
from some gravity process., Cream from shallow setting
may be sufficiently ripened when taken from the milk. I
recommend the use of Prof. Farrington’s acid tablets for
testing the acidity of cream (see p. 270). They are a great
help to a beginner.

Churn at as low a temperature as you can. This will de-
pend on the per cent of fat in the cream. Rich cream can
be churned at a much lower temperature than cream poor
in fat. Cream from deep, cold setting may be churned at
58° to 62°; and thick, rich cream from shallow setting at
a much lower temperature. An ironclad rule cannot be
made that will fit all cases. The separator will give cream
containing various per cent of fat, from 15 to 40 per cent.
Separator cream containing 15 per cent fat will need to be
churned at about the same temperature asdeep, cold setting
cream. Separator cream containing 40 per cent can be
churned at a temperature of 50°, can be gathered at 50°, so
the buttermilk will draw at that temperature. A low tem-
perature gives the most exhaustive churning. At this tem-
perature the buttermilk should contain no more fat than
the average separator skim-milk. Cream containing a large
per cent of fat does not develop acid as fast as cream with
more milk in it. Cool cream for churning about two hours
before, so as to let the butter-fat have time to solidify or
harden. This gives a more waxy texture to the butter.

Stop the churn when the butter granules are the size of
wheat. If the granules are too small there is danger of a
loss from its passing through the strainer. Wash no more
than is necessary to remove the buttermilk. The colder it
is churned the less washing is needed. When butter gathers
at 54° one washing is sufficient ; if at 62° to 64°, two or
three washings will be needed. Washing removes some
of the delicate flavor or aroma. Remove the water from
the churn as soon as possible—as soon as it has done its
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work. Never allow it to lie and soak unless there is no
other way of hardening the butter to a temperature where
you can handle it.

Salt to suit your trade. Work once or twice, as you pre-
fer; twice working is preferable, as it makes the nicer-ap-
pearing butter. Work just enough to remove the mottled
or streaked appearance. When worked twice this can be
told at the time by the appearance of the butter. When
worked but once it cannot be told until the butter has stood
long enough for the salt to dissolve. If worked but once
examine the butter the following day, until you make your-
self a rule of thumb to work by. I have found this neces-
sary. I am compelled to look after this point in my
creamery work when the butter 1s worked but once. Use
the kind of butter-package that suits your trade, but always
let it be neatz. Never send a mussy-looking package to
market. You cannot afford to do it.

ON THE USE OF PURE CULTURES IN BUTTER-
AND CHEESE-MAKING.

The ripening of cream is brought about through the action
of minute plants, so-called bacteiia. These are practically
omnipresent where man lives, and get into the milk during
the milking and the handling of the milk and cream in the
dairy. They multiply enormously in the cream during the
ripening process, owing to the very favorable conditions of
life which they find there. Some forms of bacteria are de-
sirable and even essential in the manufacture of sour-cream
butter; these feed largely on the milk-sugar of the cream,
and decompose this component into lactic acid, which is the
characteristic acid of sour cream (as well as of sour milk).
Along with this formation of lactic acid in the cream other
complicated, and yet but little understood, decomposition
processes take place, the results of which show themselves in
the fine aromatic flavor of the butter produced. Other forms of
bacteria cause obnoxious fermentations in the cream, and produce
a butter of “off” flavor, in aggravated cases making the product
unfit to eat or at least unsalable as a first-class article. The
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process of sour-cream butter-making is therefore, at the bottom,
a question of keeping the fermentations during the ripening of
the cream in the right track, of controlling the same so as to
exclude all but lactic-acid-producing bacteria. The old
original way of reaching this end was to allow the cream
to sour spontaneously, trusting to luck to obtain the desired
fermentation of the cream by leaving it standing. in a warm
room for a couple of days. Later on, a buttermilk starter
from a preceding churning or a skim-milk starter was added
for the purpose of ripening the cream ; by this means
the lactic-acid bacteria contained in the starter were intro-
duced in such large numbers that they generally were able to
crowd out other kinds of bacteria that might be found in the
cream, and which, if left alone, would produce undesirable
fermentations in the cream and bad flavor in the butter.
The next step in advance was the introduction of pure
cultures of lactic-acid bacteria; these consist of one or a
few forms of bacteria, and when introduced in milk or
cream will be apt to overpower all other forms of bacteria
_ therein, and thus produce the pure mild flavor of sour-
cream butter desired.

The honor of having first introduced pure cultures in
butter-making belongs to Dr. V. Storch, the chemist of
the Danish state experiment station in Copenhagen; the
bulletin describing Dr. Storch’s investigations of this
subject, *“On the Ripening of Cream,” was published in
18g0. Other bacteriologists in Europe and in this country
have worked along this same line, and as a result we find
that pure cultures are at the present time used almost
universally in the manufacture of sour-cream butter in
the creameries and dairies of northern Furope, and also
in this country their use has become general and is spread.
ing. The expected result of adding a pure culture-starter,
viz., that of excluding all undesirable fermentations in
the ripening of the cream, will®* not, however, follow with
any certainty unless the seeding with the pure culture
is preceded by pasteurization or sterilization of the cream,
that is, at least a partial destruction of the bacteria already
found therein. In Europe, notably in Denmark and the
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other Scandinavian countries, pasteurization cf th: milk (or
of the cream) is practised regularly in all the best creameries,
in the former country at present in perhaps g5 per cent of the
creameries in operation. In this country the firms manufactur-
ing and selling pure cultures unfortunately did not insist on
this point at the start, and where pure culture-starters were used
with us it was nearly always without previous pasteurization.
One reason why pasteurization has not been generally adopted
in the manufacture of butter in this country is that the market
demands a higher flavored, “stronger’ butter than is wanted
by the European market, and the pure cultures on the market,
when used with pasteurized cream, do not produce such a butter.
T 1e expense of pasteurization of the cream and the absence of
proper apparatus, or non-introduction of such as have proved
successful in European practice, furthermore tend to explain
why our butter-makers do not generally pasteurize the cream
in using pure culture-starters. During late years, however,
pasteurization of cream has become more general in American
creameries.

The five pure cultures now on the market in this country are
Chr. Hansen’s Lactic Ferment (Chr. Hansen’s Laboratory, Little
Falls, N. Y.), Ericsson Butter Culture (Elov. Ericsson, St. Paul,
Minn.), Flavorone (Parke, Davis & Co., Detroit, Mich.), Elgin
Butter Culture (Creamery Pkg. Mfg. Co., Chicago, Ill.), and the
Boston Butter Culture (O. Douglas Improved Boston Butter Cul-
ture Co., Boston, Mass.). These cultures are placed on the
market in dry form as a powder, or in liquid form. Directions
for their use accompany each package sold. In general, the
method to be followed is to seed the culture in a quantity of
sterilized skim-milk or cream; this is kept for one to two days at
a temperature below go°; about 5 per cent. of the starter is then
added and mixed with the cream to be ripened; some makers
add considerably more than this amount. The cream will be
ready for churning the next day. A portion of the starter
prepared is used for the seeling of a new lot of sterilized
skim-milk which will make the starter for the following day,
and the same process is continued until deterioration of the
starter sets in, as shown by lack of flavor in the ripened cream
and in the butter; a fresh batch is then prepared from a new
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package of ferment. If proper care in sterilizing the skim-milk
and in handling the starter is taken, the pure culture may be
propagated in this manner for months. With lack of cleanliness
and care it must be renewed every other week or oftener.

While the use of pure cultures has not as yet become
general in American creameries, the agitation caused by
their introduction and the discussions in dairy papers and -
dairy meetings which they have brought about have doubt-
less been of great benefit to our dairy industry in empha-
sizing in the minds of butter-makers the necessity of
thorough cleanliness in the creamery and the importance
of the proper conduct of the ripening process for the
manufacture of high-grade butter. They have enabled us
to make butter of uniform fine flavor and of greater keep-
ing quality than was previously possible.

Where abnormal fermentations appear, and the butter
produced is diseased or ‘‘off flavor,” the evil may be
remedied by the use of pure cultures. In case of the estab-
lishment of an export trade of American butter of high
quality, the pure cultures used in connection with previous
pasteurization of the milk or cream will prove of great
benefit, insuring uniform goods and perfect keeping quality
in the product.

The use of pure culture-starters in the manufacture of
Cheddar cheese is of recent date, and but limited experience
has so far been gained in this line. According to the
testimony of some of our leading cheese-makers, and of
recent experiments conducted at Wisconsin experiment
station, their use for this purpose is very beneficial, cheese
of improved, clean flavor and high keeping qualities being
produced. Pure cultures may therefore be safely recom-
mended for this purpose. The general method of applica-
tion is similar to that followed in the manufacture of pure
culture butter. The starter is propagated in sterilized
milk and kept at go° F. for one day, when it will be slightly
lobbered, having an acidity of about .8 per cent. Prof.
Decker, late of the Wisconsin Dairy School, gives the fol-
lowing hints on the use of the starter by the cheese-maker:

‘“The starter is introduced into the milk by rubbing it
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through a fine hair sieve so as to break up curd particles. If
too large quantities' of starter are used, there is a tendency to
produce a sour cheese. The best results are obtained when a 2
per cent starter, of the aeidity given, is added.

“In propagating the starter from day to day care must be
taken to keep it free from contamination. It should always be
prepared in a covered vessel that has previously been sterilized,
and the milk used should first be pasteurized (or sterilized) and
cooled before adding the ‘seed.’ Some of the original starter
should be taken for ‘seed,” not the whole milk after the starter
has been added.

‘* The starter cannot be used for cheese-making if the milk
is overripe, which is the case when the rennet test is 65
seconds or under (see p. 282). ' In sweet milk, testing by
the rennet test 120 seconds, the addition of a 2 per cent
starter will increase the acidity, so that the rennet test will
act in 70 seconds.

‘“ With sweet milk the use of a pure lactic starter will
result in the saving of 3-5 hours in time. With tainted
milk in which the acid develops imperfectly the addition
of the starter aids in producing the acidity required for the
manufacture of Cheddar cheese.”

BOYD’S PROCESS OF CREAM RIPENING.
By Joun Bovp, Chicago, Ill.

It is an accepted fact that the fine aromatic flavor and
also the keeping properties of butter depend largely upon
the treatment of the cream from the time it is separated
from the milk until it is ready for the churn, that is, in
the best possible condition to yield the maximum quantity
and the best quality as to flavor, texture, solidity, etc.,
free from casein and other undesirable substances. This
perfect condition of cream is understood by the term
‘‘ripened cream,” and when this condition can be pro-
duced by the butter-maker with uniformity, regardless of
the seasons of the year or extremes of climate, the process
may be reckoned as nearly perfect as possible, and not
until then. Itis mostdesirable that the process be as sim-
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ple as possible, in fact within the reach of every creamery
and dairyman in the country, and all the means required to
attain these results can and should be a part of every dairy
and creamery, large or small.

Boyd's process or system of ripening cream or milk is
the result of years of practical work in a private dairy of
about 40 Jersey cows. After it had been thoroughly tested
and used, during all the seasons of the year, it was pat-
ented in the United States, Canada, and Great Britain,
and given to the public in the year 1889, a very consider-
able time in advance of any of the artificial methods of
ripening, now being advocated under the representations
of ‘“ pure cultures of bacteria.”

When first introduced it was met by a sea of opposition
from the experts, who would see nothing good in it, but
gradually it has been making #ts way in a quiet manner
into popularity until at present it is being successfully
practised in every state in the Union, and is gaining favor
every day with the most practical butter-makers.

The apparatus necessary to practise the process supplies
all the conditions required to produce a uniform result every
day in the year, the temperature of the lactive ferment
and also of the cream being entirely under the control of
the operator during the entire process.

The directions for using the process, which go with every
purchase of the apparatus, are as follows:

To make the Best Ferment.—Take milk from fresh-milk-
ing cows (that from pregnant cows will not answer); sub-
merge the milk warm from the cows in Cooley cans in ice
water. Skim at twelve or twenty-four hours, as most con-
venient, and use this skimmed milk for making the fer-
ment; or select milk as above, run it through a separator,
and save the skimmed milk for making the ferment.

The skimmed milk so selected is then brought to a tem-
perature of go°, in a water bath, being constantly stirred
during the operation of heating. As soon as the tempera-
ture of the milk reaches go°, place it in the fermenting-can
and close the cover tightly, having first rinsed out the can
with warm water.. Allow the can to remain closed for
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wenty or twenty-four hours, when the ferment will be
found thick and in the proper condition for mixing with
the cream or milk to be ripened.

How to use the Ferment.—First bring the cream or milk
in the vat to a temperature of 66° to 70° Fahrenheit, when
the ferment is to be thoroughly mixed with the cream or
milk in the proportion of 2 per cent of the ferment to the
amount of cream or milk to be ripened. Remove one or
two inches of the top of the ferment, which is not desirable
to use, and strain the rest through a fine strainer or hair
sieve into the milk or cream. The finer the ferment is
broken up the more effective its operation will be. After
the cream or milk and ferment are well stirred and mixed
at the above temperature, the vat must be closed and al-
lowed to remain undisturbed until the cream is ripened,
requiring from twenty to twenty-four hours for the opera-
tion; the cream when ripe will be found thick, mildly acid,
and in the proper chemical condition, requiring only to be
cooled to the proper temperature for churning. ’

Churning.—The best temperature for churning depends
'so much upon circumstances that the range is very wide,
from 55° to 68° Fahrenheit. The richer the cream in but-
ter-fat the colder the temperature should be, and the more
milk the cream contains the higher the churning tempera-
ture should be. After the cream or milk and ferment are
mixed, no more stirring is admissible, as any agitation of
the cream afterwards retards the ripening process.

Butter by Shallow-pan Creaming.—Raise the cream in a
temperature of about 60° F.; avoid as much as possibie

_skimming milk in with the cream; ripen at about 65° F.;

churn at 60° to 62°. Free the granules of butter from the
buttermilk by washing in water, temperature about 55°,
Salt, 1 oz. to 1 1b. of butter.

Butter by Deep Cold Setting and Cooley System.—Raise the
cream in ice-water; milk may be skimmed in with the
cream or not as desired; with the Cooley cream a very
considerable portion of milk added to the cream will pro-
duce no bad effects. Ripen at a temperature of 68° by
adding lactive ferment; churn at temperature of 58° to 65°;
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wash the granules in water, temperature 50° to 55°, and
salt as above.

Butter from Separator Cream.—Cool the cream from sep-

arator to 66° to 68°, add lactive ferment, and churn at 55° to
58°, according to the percentage of butter-fat in the cream.
The cream should be cooled after ripening so that the
temperature of the cream will register not over 55°. This
cooling requires time and patience, but will be rewarded
with solid granules. Wash in water at 50° to 52°. Salt,
I oz. to 1 lb. of butter.

Good butter should not contain more than 16% of water
(and may contain as little as 8%) when properly worked.
It is sufficiently worked when it presents a delicate elastic-
ity to the touch, and when broken should show a perfect
uniformity of grain and color.

THE ALKALINE TABLET TEST OF ACIDITY IN
MILK OR CREAMJX

By Prof. E. H. FArrRINGTON, of Wisconsin Dairy School.

This test is now extensively used by persons interested in
either one or all of the dairy products: milk, cream, butter, and
cheese. It shows the extent to which acidity has developed in
a given sample and gives this information quickly. Briefly
stated, it may be used for the following purposes:

First.—For testing the acidity of milk. To detect those
lots which are apparently sweet, but too nearly sour for pasteur-
izing, for retailing, or for making the best butter or cheese.

Second.—For testing the acidity of each lot of cream dur-
ing its ripening, to trace the progress of its souring, and to show

whether the fermentations should be hastened or checked in.

order to have the cream in a certain acid condition at a given
time and ready for churning.

Rapid Method of Testing Many Lots of Milk.—In addi ion to
the tablets, the only apparatus necessary for testing the acidity
of cither milk or cream is a common white teacup, a 4, 6, or 8
oz. bottle, and a No. 10 brass cartridge shell or similar measure.
The testing solution is prepared by dissolving one tablet in one
ounce of water. This is the standard solution. Four ounces of

* For a more detailed discussion of the alkaline tablet test, see Far-
‘ngton-Woll, Testing Milk and its Products, 16th Ed., pp. 113-123.
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the tablet solution are made by filling a four-ounce bottle with
water and adding to it four tablets. The No. 10 shell is filled
with the milk or cream to be tested. This measured quantity
is poured into a white cup. The same measure is then filled with
the tablet solution and this is poured into the cup. The two
hquids are thoroughly mixed, and the color of the mixture is
noted. If there is no change of color, another measure of tablet
solution is added. This is continued until the sample which
is being tested retains a pink color. As soon as the pink color
is obtained no more tablet solution is added. The per cent of
acid in the sample tested is found from the number of measures
of tablet solution it is necessary to add to one measure of the
milk or cream sample in order to produce the pink color. Each
measure of tablet solution represents one-tenth of one per cent
acid when tests are made in this way.

The Most Delicate Method.—A more exact testing of acidity
can be made by using a 17.6-cc. pipette for measuring the milk
or cream to be tested and a 100-cc. graduated cylinder for measur-
ing the tablet solution.

Five tablets are dissolved in 97 cc. of water in the cylinder,
and this solution is gradually poured into the 17.6 cc. of milk or
cream in a white cup. When sufficient tablet solution has been
added to produce the pink color in the sample tested, the operator
observes on the scale of the graduated cylinder the number of
cc. tablet solution used. Each cc. of this tablet solution is equal
to 0.08go gr. lactic acid, and when 17.6 cc. of a sample is tested,
each cc. of the tablet solution is equal to .ox per cent acid in the
sample. The per cent of acid in each sample is therefore indi-
cated by the amount of tablet solution used in each case.

Milk does not smell or taste sour until it contains about three-
tenths of one per cent acid. It has been found, however, that
milk containing over two-tenths per cent acid cannot be safely
pasteurized, because such milk sours very soon. These tablets
supply a quick means of sorting different lots of sweet milk, by
showing which contain less and which more than two-tenths of
one per cent acid.

Cream is often ripened so far that the quality of the butter
is injured. ,The usual method of the butter-maker for testing
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the sourness of the cream is by the sense of smell and taste. A
tablet test shows exactly what per cent of acid each lot of cream
contains, so that the butter-maker is better able to manufacture a
uniform grade of butter by always ripening his cream to the same
point before it is churned. Sweet cream contains about 0.15%,
acid. Cream has reached the proper point for churning when it
contains about six-tenths per cent acid. As the souring of cream
is largely influenced by the temperature at which it is held, the
butter-maker is able to know from an acid test of the cream
whether it should be warmed or cooled in order to have it ready
for churning at a given time and just sour enough for making
butter of good flavor (see page 275b).

Cheese-makers are beginning to use this test as a substitute
for the hot-iron and other tests, because of the exactness with
which it shows the acidity of the milk, the whey, and the curd.

DIRECTIONS FOR THE USE OF MANNS' TEST
FOR ASCERTAINING THE ACIDITY OF
CREAM.

1. Stir the cream thoroughly; insert small end of pipette
in cream and draw until nearly full; then put the finger over
upper end of pipette and allow cream to escape slowly (by
admitting air) until mark on neck of pipette is reached.
Transfer to a tumbler, rinse the pipette three times with
lukewarm water, adding the rinsing water to the cream in
the tumbler. Now add to contents of the tumbler three
drops of the solution marked ‘‘ Indicator” (phenolphtalein).

2. Fill the burette up to the o mark with the solution"
marked ‘‘ Neutralizer” (alkali solution).

3. While constantly stirring the cream with the glass rod,
allow the liquid to flow from the burette into the tumbler
until the entire contents of the tumbler shows a pink tinge.
Stop adding the solution from the burette the moment the
color is permanent.

4. Read the level of the liquid remaining in the burette.
The reading shows the amount of acid present.

The experience of those using the test indicates that
where the acidity of the cream is right, to secure the best
results in yield and flavor of butter, from 38 to 42 cc. of the

»utralizer will be required for the test. It is a simple
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matter for each butter maker to learn by experiment the
exact degree of acidity and churning temperature suited to
the best results, and with these as standards reduce the
process of butter-making to a certainty. By testing his
cream in the afternoon the butter-maker will be able to set
it to ripen at such a temperature that it will show the proper
acidity for churning next morning.

In testing the milk for cheese-making the same directions
are to be followed, excepting that a much less acid condition
is required; probably 15-20 cc. will give the best results.
The whole numbers are cubic centimeters; the intermediate
divisions are fractioas of a cubic centimeter.

Precautions inUsing the Test.—The solution marked ‘‘Neu-
tralizer” is prepared of a certain strength. It is essentia
that this strength remain constant. Never let this solutior.
stand without a stopper. Keep in glass or stoneware.

PERCENTAGE COMPOSITION OF BUTTER. " (KbniG)

Aver- | Mini- | Maxi- | Sweet | Sour
age. | mum. | mum. | Cream | Cream
Butter{ Butter.

No. of analyses included....i3s1  |.......|....... 10 11

12.93 | 13.08

84.53 | 84.26
.61

AVERAGE CHEMICAL COMPOSITION OF SWELY
CREAM- AND SOUR CREAM-BUTTER.
(FLEISCHMANN.)

Made from Sweet Made from Sour
Cream, not Salted. Cream, Salted.

Not Not
washed. Washed. washed. Washed.

Perct, | Perct. | Perct. Per ct.

Water coeeieeivecarcsccceceseass| 15.00 15.00 12.00 12.50

Fat ...ccoeveianennenn ceeeieses|  83.47 83.73 84.75 84.62
Casein and albumen ... O .60 .55 .50 .48
Other organic substances...... .80 .60 .55 40

Ash, or ash and salt........ ... a3 .12 2.20 2.00
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ANALYSES OF. PREMIUM BUTTERS, FAT-STOCK
SHOW, CHICAGO, 1880.—IN PER CENT. (Morrow.)

ANALYSES OF FOREIGN SAMPLES OF BUTTER.
(In Per Cent.)

C Noatr | Water,| Fat. | Cura. | Ash
“ountry. nal- ater. at. urd.
y yaes. (Salt).
Salted Butter,

13 12.86 | 83.78 | 1.21 2.18
139 14.13 | 82.57 .98 2.32
2 13.05 | 84.11 1.58 1.26
4 12.97 | 84.13 | 1.39 1.51
235 | 13.32 84-32 1.43 77
322 12.09 | 84. .14 2.11
162 13.38 | 83.70 | 1x.25 1.67
6 11 52 | 85.56 | 1.07 1.86
59 11.36 | 85.32 .96 2.56
N . 207 8.97 | 84.29 | 1.44 5.17
United States.....censeeenenens 473 11.44 | 84.64 | 3,02 2.90

B. Unsaltea Butter,

France..oeuccevesieneorscescnns 8 13.73 | 85.80 | 1x.39 .08
Germany.... 6 12.03 | 8s5.70 | 3.15 12
Great Britain.cee.oceinciocess. 24 13.43 | 85.64 .80 .13
Austria ...... s ees ssesssnen 5 14.15 | 84.14 | x.54 17

Italy e ieresrssesrcas 53 13.67 | 85.08 [ x.1x a5
Swnzerland teeveiie0sesscnanes 34 13.76 | 84.65 1.55 04
Australia ....ceveeeesecicincscns 2 10.63 | 87.71 1.38 .28

Average for salted butter....| 1676 11.95 | 84.27 | 1.26 2.58
 mnsalted butter.| 242 13.07 | 85.24 | 1.57 .12

* The standard of the scale of points in a total of 100 was: Flavor, 4t
grain, 30; color, 15 ; salting. 1o,
+ Chiefly salt, [
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COMMERCIAL GRADES OF BUTTER.
(New York Mercantile Exchange.)

EXTRAS.

Shall be composed of the highest grades of butter made in the
season when offered under the different classifications; 9o per
cent. shall be up to the following standard. The balance shall
not grade below Firsts,

Flavor—Must be fine, sweet, clean, and fresh if of current
make, and fine, sweet, and clean, if held.

Body.—Must be firm, smooth, and uniform.

Color.—A light straw shade, even and uniform.

Salt.—Medium salted.

Package.—Good, uniform, and clean.

Score.—Shall ayerage 93 points, or higher.

FIRSTS.

Shall be a grade just below Extras, and must be fine butter for
the season when made and offered under the different classifica-
tions, and up to the following standard:

Flavor.—Must be good, sweet, clean, and fresh if of current
make, and good, sweet, and clean, if held.

Body.—Good and uniform.

Color.—Reasonably uniform. Neither too high nor too light.

Salt—Medium salted.

Package—Good and uniform.

Score.—Shall average 87 points, or higher.

SECONDS.

Shall be a grade just below Firsts and must be good for the
season when offered under the different classifications and up
to the following standard:

Flavor.—Must be reasonably good and sweet.

Body.—If creamery or dairy, must be solid boring. If fac-
tory or renovated, must be 9o per cent. solid boring.



310 DAIRYING.

Color.—Fairly uniform.

Salt.—May be high, medium, or light salted.

Package.~Good and uniform.

Score.—Shall average 8o points, or higher,

THIRDS.

Shall be a grade just below Seconds.
" Flavor.—Must be reasonably good; may be strong on tops
and sides.

Body.—Fair boring, if creamery or dairy, and at least so per
cent. boring a full trier, if factory or renovated.

Color.—~May be irregular.

Salt.—High, light, or irregular.

Package.—Fairly uniform.

Score.—Shall average 75 points, or higher.

FourTaS.

Shall be a grade just below thirds, and may consist of pro-
miscuous lots.

Flavor.—May be off flavored, and strong on tops and sides.

Body.—Not required to draw a full trier.

Color.—May be irregular.

Salt.—High, light, or irregular,

Package.—Any kind of package mentioned at time of sale.

PACKING STOCK.

No. 1—Shall be original butter, without additional moisture
or salt, sweet and sound, packed in large, new barrels, having a
wooden head in each end, or in new tubs, both to be parchment-
paper lined, or a good uniform second-hand barrel having a
wooden head in each end and parchment-paper lined. Barrels
and tubs to be packed full.

No. 2—Shall be original butter, without additional salt or
water, sweet and sound, and can be packed in promiscuous or
different kind of barrels, tubs, or tierces, without being parchment-
paper lined, and may be packed in either two-headed or cloth-
covered barrels.

No." 3.—Shall be of any grade or quality above grease, and
packed in any and all kinds of packages.

Charges for inspection shall be the same as the rules call for
on other grades.

GREASE.

Shall consist of all grades of butter below FourTas, free from

adulteration.
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FORMULA FOR CALCULATING THE YIELD OF
BUTTER.

In ordinary dairy or creamery practice, where modern
methods of creaming and churning are applied, the yield
of butter will exceed that of fat in the milk by'12 to 15 per
cent, or 1 pound of fat in the milk will produce about 1.15
pounds butter, i.e., yield of butter from 100 lbs. of milk =
1.15f, f being the per cent of fat in the milk.

Fleischmann's formula:

Yield of butter = 1.16f — .25

Conversion Factor for Calculating Yield of Butter from the
Amount of Butter-fat.—The following resolution was passed
by the Association of American Agricultural Colleges and
Experiment Stations at the annual convention of the asso-
ciation, July, 1895: )

‘‘ Resolved, That this association recommends to the
several stations that the results of tests of dairy cows or
herds be expressed in terms of butter-fat, and that when
desirable to express these records in terms of approximate
equivalent in butter such equivalent be computed by multi-
plying the amount of butter-fat by 13.” (Report of Curtiss,
Armsby, and Cooke.)

The factor 1} is based upon the results of the Columbian
dairy test, in which it was found that r17.3 lbs. of butter
were, on the average, made from each 100 1bs. of butter-fatin
the whole milk, and 96.67 1bs. of butter-fat of the milk was
recovered in the butter. :

YIELD OF BUTTER FROM 100 POUNDS OF
CREAM OF DIFFERENT RICHNESS,

(MARTINY.)
Per Ct. Fat] Yield of |/Per Ct. Fat| Yicld of |[Per Ct. Fat| Yield of
in Cream Butter. in Cream. | Butter. in Cream. | Butter.
1bs. 1bs. 1bs.

15 15.7 22 23.0 20 30.3

16 16.7 23 24.0 30 31.4

17 x7.7 24 25.1 31 32.4

18 18.8 25 . 26.1 32 33.5

19 9.9 26 27.2 33 34.5

20 21.0 27 28.2 34 35.5

- a1 22.0 28 20.3 35 36.6
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YIELD OF BUTTER CORRESPONDING TO YIELD
OF BUTTER-FAT PER DAY AND PER WEEK,
in Pounds.

Fat. | Butter.|| Fat. | Butter.|| Fat. | Butter.|| Fat. Butter.

A. PErR Dav.

0.30 0.35 0.95 1.1 1.60 1.87 2.25 2.63
.35 4t 1.00 1.17 1.65 1.93 2.30 2.68
40 47 1.05 1.23 1.70 1.98 2.35 2.74
45 .53 1.10 1.28 1.75 2.04 2.40 2.80
+50 .58 1.15 1.34 1.80 2.10 2.45 2.86
.55 .64 1.20 1.40 1.85 2.16 2.50 2.92
.60 .70 1.35 1.46 1.90 2.22 2.55 2.98
.65 .76 1.30 1.52 1.95 2.28 2.60 3.03
.70 .82 1.35 1.58 2.00 2.33 2.65 3.09
.75 .88 1.40 1.63 2.05 2.39 2.70 3.18
.80 .93 1.45 1.69 2.10 2.45 2.75 3.21
.85 .99 1.50 1.75 2.1§ 2,51 2.80 3.27
.90 1.0§ 1.55 1.81 2.20 2.57 2.85 3.33

5.00 5.83 7.50 8.75 10.00 | 11.67 12.50 14.58
5.10 5.95 7.60 8.87 10.10 | 11.78 12.60 14.70
5.20 6.07 7.70 8.98 10.20 | 11.90 12.70 14.82
5.30 6.18 7.80 9.10 10.30 | 12.02 12.80 14.93
5.40 6.30 7.90 9.22 10 40 | 12.13 12.90 15.05
5.50 6.42 8.00 9.33 10.50 | 132.25 13.03 15.17
5.60 6.53 8.10 9.45 10.60 | 13.37 || *13.10 15.28
5.70 6.65 8.20 9.57 10.70 | 12.48 13.20 15.40
5.80 6.77 8.30 9.68 10.80 | 12.60 13.30 15.52
5.90 6.88 8.40° 9.80 10.90 | 12.72 13.40 15.63
6.00 7.00 8.50 9.92 11.00 | 12.83 13.50 15.75
6.10 7.12 8.60 10.03 11.10 | 12.95 13.60 15.87
6.20 7.23 8.70 70.1§ 11.20 | 13.07 13.70 15.98
6.30 7:35 8.80 10.27 11.30 | 13.18 13.80 16.10
6.40 7-47 8.90 10.38 11.40 | 13.30 13.90 16,22
6.50 7.58 9.00 10.50 11.50 13.42 34.00 16.33
6.60 7.70 9.10 10.62 11.60 | 13.53 14.10 16.45
6.70 7.82 9.20 10.73 11.70 | 13.6% 14.20 .| 16.57
6.80 7-93 9.30 10.85 11.80 | 13.77 14.30 16.68
6.90 8.05 9.40 10.97 11.90 13.88 14.40 16.80
7.00 8.17 9.50 11.08 12.00 | 14.00 14.50 16.92
7.10 8.28 9.60 11.20 13.10 | 14.12 14.60 17.03
7.20 8.40 9.70 11.32 12,20 | 14.23 14.70 17.18
7.30 8.52 9.8 11 43 12.30 | 14.35 14.80 17.27
7.40 8.63 9.90 11.55 12.40 | 14.47 14.90 17.38

[

Fat. | Butter.|| Fat. | Butter.

.01 .ot .06 .07
.02 .02 .:g .08
«03 04 o .09
.04 .05 .09 .1

.08 «06 .10 12
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VALUE OF '22-1°° goR sP. GR. OF MILK FROM
1.019 TO 1.0899.
(See p. 261.)

RELATION OF FAT CONTENT TO ACIDITY OF
SKIM-MILK, MILK, AND CREAM. (A.Vixp)

(See p. 306.)
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THE SLIDING-SCALE OVERRUN. (FARRINGTON.)

Fat Re-| Butter Fat Re-| Butter Fat Re-| Butter
Fat Fat Fat
in [covered| from in |covered| from in [covered| from
Milk in 100 lbs. Milk. in 100 lbs. Milk. in 100 lbs.
* | Butter.| Fat. +7°| Butter.| Fat. *| Butter.| Fat.
Per Per Per Per Per Per
Cent.| Cent. Lbs. Cent. | Cent. Lbs. Cent. | Cent. Lbs.
2.5 | 905.80 | 115.4 4.1 | 97.45 | 117.4 5.6 | 08.13 | 118.2
2.6 | 95.96 | 115.6 || 4.2 | 97.51 | 117.5 5.7 | 08.16 | 118.2
2.7 96.12 | 115.8 || 4.3 | 97.56 | 117.5 || 5.8 | 08.20 | 118.3
2.8 | 06.25 | 116.0 || 4.4 | 97.62 | 117.6 5.0 | 08.22 | 118.3
2.9 | 96.38 | 116.1 4.5 | 97.67 | 117.7 6.0 | 908.25 | 118.4
3.0 06.51 | 116.2 4.6 | 97.72 | 117.7 6.1 | 98.28 | 118.4
3.1 | 96.62 | 116.4 || 4.7 | 97.77 | 117.8 6.2 | 08.31 | 118.4
3.2 96.g3 116.5 4.8 | 97.82 | 117.8 6.3 | 08.33 | 118.5
3.3 | 96.83 | 116.7 4.9 | 97.86 | 117.9 6.4 | 98.36 | 118.5
3.4 | 96.901 | 116.8 5.0 | 97.90 | 117.9 6.5 | 08.38 | 118.5
3.5 1 97.00 | 116.9 5.1 | 07.95 | 118.0°|| 6.6 | 98.41 | 118.5
3.6 o97.10 | 117.0 5.2 | 97.99 | 118.1 6.7 | 08.43 | 118.6
3.7 ' 97.16 | 117.1 5.3 ] 08.03 | 118.1 6.8 | 08.46 | 118.6
3.8 1 07.24 | 117.2 5.4 | 908.06 | 118.1 6.9 | 08.48 | 118.6
3.9 | 97.31 | 117.2 || 5.5 | 98.10 | 118.2 7.0 | 08.51 | 118.7
4.0 | 97.38 | 117.3

The table is based on the assumptions that 85 per cent skim-milk and
10 per cent buttermilk are obtained, testing .1 and .2 per cent of fat,

res)

ctively; furthermore, that the butter contains 83 per cent fat.

xample.—3450 lbs. of milk testing 4.2 per cent fat contain 3450 X
.042=144.9 Ibs. of butter-fat; this multiplied by the overrun for milk
testing 4.2 per cent, 1.175 gives 170.25 lbs. as the calculated amount of
butter which the milk would make.
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POUNDS OF MILK REQUIRED TO MAKE ONE
POUND OF BUTTER.

Per Cent Lbs. of Milk per Per Cent Lbs. of Milk pet

Fat in Milk, z 1b. of Butter. | Fat in Milk. 1 Ib, of Butter.
2.8..ceieneee 31X 5.00cesscsseces 17.4
3.0.cccenesases 20.0 1% T (X
3200000000000 27.2 [-79" PR ceceses I6.1
34 0cicnnes o 25.5 5.6, c.evecenes I5.5
3.60cciinenies. 24.2 5.8ctctesscase. 15.0
3.8.cieeneciee. 22,9 6.0.0ctceciens. 14.5
4.0.000.00eenesr 21.7 6.2.0000000ne .. 14.0
420000 0e0rees 20.7 6.4.00 00000000 13.6
4fecccenes oo 19.8 6.6.cc0icnennse 13.2
46..00000eue.. 189 6.8, 0ci0eene.. 12.8
4.8icciieceanss 181 7:0ieeoeseennes 12,4

Lbs. of Milk per Per Cent | Ubs. of Milk per Per Cent
z 1b, of Butter. Fat in Milk, | 1 1b. of Butter. Fat in Milk

10 ceevaeceses 8,70 26.0c0000ecses 3.34
Il.cecieceaess 7.90 27 ceetenneees 3.22
I2.00000000ees 7.25 1 J R 1 § ¢
I3cecccancsass 6.69 2Q.ccce0ssaces 3.00
¥.cossoocesss 6.2 30.ccc0sccases 2.90
¥5.c00000s0e0. 5.80 3leeereesneas. 2.81
I6..cececenes 5.44 32,00 00000000 2,72
I7¢cecesvcenss 5.12 33ccccecceccs. 2.64
I8, eveecsnns. 4.83 34ec0e000c0ecs 2.56
19. ... ceresss 4.58 35 ceeecceenes 2,48
20..0000000000e 435 36.c0ceccnnnes 2,42
) S 7.} 37 cecscsceees 2.35
22...00000000. 3.08 38 ceeecrceces 2.29
23 c.coeeeeee. 3.78 30:cccecccccnss 2.23
24.c00assece. 3.62 40.cccenscsee. 2.1%
25 co teeieene 3.47

The two preceding tables are based on ordinary creamery
experience, 1 pound of fat in the milk producing 1.15
pounds of butter,
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NUMBER OF POUNDS OF MILK REQUIRED FOR
MAKING ONE POUND OF BUTTER. (KIrcHNER.)

Lbs. Butter per | Lbs. Milk per 1 || Lbs. Butter per | Lbs. Milk per «
100 Ibs. of Milk. | 1b. of Butter. 100 Ibs, of Milk. | 1b. of Butter.

2.4 41.67 3.8 26.32

2.5 40.00 3.9 25.64

2.6 38.46 4.0 25.00

2. 37.04 42 24.39 .

2. 35.71 4.2 23.81

2.9 34.48 4.3 23.26

3.0 33.33 44 22.73

3.1 32.26 4.5 22.22

3.2 31.38 4.6 2t.74

3.3 30.30 4-3 21.28

3.4 29.41 4. 20.83

3.5 28.57 4.9 20.41

3.6 27.68 5.0 20.00

3.7 27.03 5.5 18.18

DISTRIBUTION OF MILK INGREDIENTS IN
BUTTER MAKING. (Cooke.)

. d . Proportion
g d | § ‘.bio of the Total
a3 . ° 3 (u¥ Milk Fat
v | % § 2 |=a| g | found in the
= [ O |<E |< Product.
1bs. | Ibs, | 1bs. |1bs.|1bs.| lbs.
1000 1bs. of whole milk....[130.0 | 40.0 | 26.0 |7 o [49.5] 7.5 .
800 lbs. of skim-milk. ...| 78.0 | 2.4 | 22.0 [6.0 [41.2| 6.4 6
200 1bs, of cream.. ......| 52.0 | 37.6 | 4.0 [r.0] 8.3] t.1 9
187 Ihs, of buttermilk.....| 14.91 8| 3.77] 94| 8.3 1.1 2
43.3 1bs. of butter........ 37.09| 36.8 23] .06]....| .. 92

SCORE FOR JUDGING BUTTER GENERALLY
ADOPTED IN AMERICAN CONTESTS.

Flavor.......ccvveeieececscecces 45
Grain (body)..cecvveiieveneeeea. 325
(070} e PN £.1
Salt.......civiiiiiiiiiiiieneess IO
 Packing (style)........eevvveenees 5

I00
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This score has been adopted in judging butter exhibits
at various State fairs and dairymen's conventions during
late years; in some cases the score has been changed to
so for flavor and 5 for salting, otherwise as above, or to
flavor 40, grain 30, with other points as above.

Minimum number of points entitling exhibitors to a
premium:

Wisconsin Dairymen’s Association, 93, 95, and g4 points,
for dairy, separator creamery. and gathered-cream butter,
respectively.

New York State Fair, 75 points.

ENGLISH SCALE OF POINTS FOR JUDGING
BUTTER. (McConnNEgLL.)
Perfection, 1oo.

25 Flavor : nutty, aromatic, sweet.

20 Moisture : as free from beads of water as possible.

10 Solidity : firm, not melting easily, nor softening.
25 Texture : closeness of grain, distinct fracture; not

greasy.
10 Color : natural, even.
10 Make : remaining points, cleanliness, salting, nicely

—  put up, etc.
100

SOORE IN JUDGING PROFICIENCY OF BUTTER-

MAKERS.
(Adopted by British Dairy Farmers® Association.)
Butter-making.
Pre| rluonotcream vereisen aee Salting.......... e ssccsavecsecsce §
i “utensils.. .. vv.... (45 Makinn8 up. .eeeen teses sesssecss IS
Ventllation of churn.. 4 Flavor and color.. . 7
{vdﬁ:nent and skill in churmng Texture and freedom from moist-

ng butter in churn... ..... x
Use of strainer .
¢ ¢ thermometer..
“ butter-worker....

0

4 Cleamng utensils. . .
7 | Rapidity and cleanl ness ‘of wor

7

INg.cieceesnrentorsiasercnscnies §
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ANALYSES OF AMERICAN DAIRY SALTS.

(In Per Cent.*)
o g
. = . Q o4
s |g|s|5 |4 g |34
g & 5 8 8 o LS
S35 S & | gs
Name of Brand. El&a|S5]81|% . | 2| B85
gle| % |3| 88883
2] ] 2 -] B -]
s | 2|2 g3 1 @ | oA
Sl ||| 8]3s |85]|8s
A16 (S |=2|8|&8 < |oO
ACMme . .seoececeress..| 98.39| 1.22 | .x2| 07| 03| 37| 944 | 34
veeee| 97.79] T48 | .28 | . .00 3T (1.1285 | 3t
e..| 98.01] 142 | 20| 26| .03| .18 30 1 39
Bradley..oo........ .| 98.27 90| .40| 07| .02 | .34]. 72 6
Canficld &Wheeler....| ¢8.18| v.2x | .22 | .12 | .04 | .23 |1.062| 2
Diamond Crystal..... 18| .s4| .19| .os| .03| .ot .880| 33
Empire......... . gg.ss 66| .54 .10 02| .10].933| 32
Genesee.... 98.27 vxr | .24 | o7 | .04 .16 .875 31t
Higgi a4 | 10| 02| 1| .go7 | 28
Le .39 | .08 | .or| .06 |r.094%| ast
Lone . 06| 08| .06] .10 |r.072 | 28
Vacuum Pan...... 98 . .36 | s .03 | .31 |r.o7s5 | 30
Warsaw...... .. . 40| 06| o3| .12] .962| 39
Worcester veeens| 08 . 25| %07 | 02| .x7l1.149| 2
Coleman.... .| ¢8. 0] .04 | .08 | .09} .865| 2
Rice.... 97.57| 1,85 a2 | 09| .o7 .30 | .828 | 30

Windsor......oo00....| 98.43] .90 | .51 | .04 | .02 | .11 |1.1078] 26§

* See Woll, ‘** A Study of Dairy Salt,” Bulletin No. 74, Wis. Exp. Sta.
+ Butter-salt; cheese-salt, appar. sp. gr. .671; rate of solubility 34 sec.
$ Butter-salt; cheese-salt, appar. sp. gr. .g44; rate of solubility 37 sec.
§ Butfer-salt; cheese-salt, appar. sp. gr. .891; rate of solubility 32 sec.

TEMPERATURES AT WHICH DAIRY PRODUCTS SHOULD
BE STORED IN COLD STORAGE. (DouGLAS.)

. Temper- X Temper-
Article. ature Article, ature
deg. F. deg. F.
25-38 Milk. ....... e 32
20 Oleomargarine. . . 20-35
20-3§ Poultry, frozen. . .| 28-30
28-35 Poultry, to freeze.. ...| 10-18
835 Poultry, long storage. . 10
28-35
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V. CHEESE.

HOW AMERICAN CHEESE 1S MADE.
By Prof. Joun W, Decker, of Ohio Dairy School, Author of
* Cheddar Checse M iking.”

A. Factevy or Cheddar Cherse,

As soon as the milk is received at the factory it is heated
to 86° F. and a rennet test made.*

Uf the milk is not ripe enough it is held till the proper
acidity is reached. If the milk is very sweet a starter of
sour milk is added to hasten it. The milk should be set at
such a ripeness that there will be one eighth of an inch
of acid (fine strings) on the hot-iron in two hours and a half
from the time rennet is added.

If the cheese is to be colored the color is added just be-
fore setting the milk. When it is thoroughly stirred in,
the rennet may be added. The amount of rennet to be used
depends on the kind of cheese desired. If a soft fast-cur-
ing cheese is wanted, enough rennet is used to coagulate
the milk in fifteen to twenty minutes; if a slow-curing
cheese, enough to coagulate in thirty to forty-five minutes.
It is stirred in thoroughly in four or five minutes and then
the dipper is run lightly over the top, to keep the cream
down till the milk begins to thicken, when a cloth cover is
spread over the vat and the coagulation allowed to continue
till the curd will break clean over the fingers.

* The Monrad rennet test isr ded. It ists of a 160 cc. tin
cylinder for measuring the milk, a 5 cc. pipette, a so cc. graduated flask,
and a half-pint tin basin. The rennet is measured with the 5 cc. pipette
and delivered into the so cc. flask, the rennet adhering to the pipette being
rinsed into the flask with a little water. The flask is then filled with water
to the so cc. mark, and the solution mixed by shaking. The milk, the
temperature of which should be 86° F., is measured in the tin cylinder,
emptied into the half-pint basin, and s cc. of the dilute extract is measured
into the 160 cc. of milk, and the number of seconds required to curdle it
woted. If a few specks of charcoal are scattered on the milk and the milk
<tarted into motion around the dish with a thermometer, the instant of
curdling can be noted by the stopping of the specks, They will stop so
suddenly as to seem to start back in the opposite direction. The Marschall
rennet test isa very convenient device for ascertaining the exact moment
of coagulation, and is used extensively in cheese factories.
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The curd is then cut, using the horizontal knife first and
cutting lengthwise of the vat. The cutting is finished from
this point with the perpendicular knife, the curd being thus
cut into cubes one-half inch in diameter. Without waiting for
the curd to settle, begin stirring very carefully with a wire
basket, and rub the curd off from the sides of the vat with the
hand. As soon as this is done, turn on the heat carefully and
raise the temperature slowly to 98° F.; when the curd is firm
enough a wooden rake is used to stir it. The temperature is
raised at the rate of one deg. in 4-5 min.

As soon as the temperature of 98° F. is reached, begin trying
the curd on the hot iron for acid. The curd must be firm enough
when the whey is drawn, so that a double handful pressed together
will fall apart readily. This is the test for a proper cooking.
When fine threads § in. long show on the hot iron the whey is ready
todraw.* This should be 23 hrs. from the time the milk was set.
The whey is drawn off by means of a whey gate and strainer,
and the curd dipped into a curd-sink or on racks placed in the
vat, over which a linen strainer-cloth is thrown. The curd
should be stirred on the cloth to facilitate the escape of the
whey, and*is then left to mat together. In 15 or 20 min. it can
be cut into blocks 8 or 10 ins. squarz, and turned over. After
turning several times these blocks can be piled two or three
deep. The acid will continue to develop in the curd; when it
will string about an inch it will have assumed a stringy or meaty
texture, so that it will tear like the meat on a chicken’s breast.

It is then run through the curd-mill and cut up into small
pieces. These pieces are stirred up every little while to air.
In the course of another hour and a half there will be 2 in. of
acid on the curd; it will smell like toasted cheese when pressed
against the hot iron, and half fat and half whey will run out

* The acidsmeter is sometimes used to take the place of the rennet test
and hot iron. The apparatus is sold by firms handling dairy supplies.
The milk is set at an acidity of .2 per cent. When cut the whey will
have a lower acidity, probably .17 per cent. When the acidity in the
whey reaches .2 per cent the whey is drawn. The drawings from the
curd will show a rapid increase in acid. This test should be used with
care and in combination with rennet test and hot iron.
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when a handful is squeezed. It is then ready to salt. It is
cooled to 80° F. betore salting. If a fast-curing cheese is wanted
use 2 Ibs. per 100 Ibs. of curd; 2} Ibs. are used for a medium
cheese, 3 Ibs. for a slow-curing cheese. The curd should be spread
out.at an even thickness and the salt applied evenly. It should
then be thoroughly stirred several times.

As soon as the harsh feeling has left the curd it is ready to go
to press. The screw should be turned slowly, but fast enough so
that a stream of brine is kept flowing. The full pressure should
not be applied for ten minutes. In an hour the bandages can
be turned down, and full pressure is then applied. The Helmer
continuous-pressure gang-press is the most satisfactory, as the
cheese will not loosen during the night. The next day the
cheese are placed on the shelves and the rinds greased. They
should be turned and rubbed every day. The temperature
of the curing-room should be 60° to 65° F., and moisture should
be supplied in dry weather. The cheese are boxed and shipped
in about a month.

B. Cheese Made on the Farm.

For a farm dairy it will be much easier to make up sweet-curd
cheese than sour-curd cheese, described in the preceding. For
this purpose it is necessary to have a curd-knife, a cheese-vat,
and a cheese-press; the method of procedure is as follows:

The milk, which must be clean and sweet, is heated to go° F.,
and if any artificial color is required it is added at this time.
Set the milk with enough rennet extract to coagulate in 20 to 30
minutes. About four ounces of Hansen’s rennet extract per
1000 lbs. of milk will prove a sufficient amount.

As soon as the curd will break over the finger cut it fairly
fine; then raise the temperature one degree in 3 minutes until
108™F. is reached, at the same time stirring carefully to keep
the curd particlesapart. Hold at 108° F. till the curd is firm, that
is, till the pieces do not feel mushy. Then draw the whey and
stir till the whey is well drained out. Salt at the rate of 23 lbs.
of salt to 1oo Ibs. of curd, and when the salt is well worked in
it may be put to press. It will, however, improve the quality if
kept warm and allowed to stand a number of hours before salting
and pressing. The cheese should be cured in a room (preferably
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a cellar) where the temperature can be kept at 60° F. Higher
temperatures may spoil it. The cheese Should be cured for two to
three months before it is sold.

CAUSES OF TAINTED MILK.

The causes of tainted milk have been classified as fol.
lows, by the Swiss scientist, Dr. Gerber:

1. Poor,decayed fodders,or irrational methods of feeding.

2. Poor, dirty water, used for drinking-water or for the
washing of utensils.

3. Foul air in cow-stable, or the cows lying in their own
dung.

4. Lack of cleanliness in milking; manure particles on
udder.

5. Keeping the milk long in too warm, poorly ventilated
and dirty places.

6. Neglecting to cool the milk rapidly, directly after
milking.

7. Lack of cleanliness in the care of the milk, from which
cause the greater number of milk taints arise.

8. Poor transportation facilities.

9. Sick cows, udder diseases, etc.

10. Cows being in heat.

11. Mixing fresh and old milk in the same can.

12. Rusty tin pails and tin cans (Béggild).

DETECTING BAD MILK: DIRECTIONS FOR OP-
ERATING THE WISCONSIN CURD-TEST.

Cheese-makers are often troubled with so-called foating,
pinkoled, or gassy curds which produce cheese defective in
flavor and texture. The cause of this poor quality of cheese
often seems beyond the power of the operator to determine.
While he has heretofore usually laid it to ‘‘ bad '’ milk, it
was often impossible for him to locate the trouble. By
means of the curd-test the operator is usually able to tell
which patron or patrons are furnishing the bad milk; and
often in the patron’s herd it will be shown to be due to a
single cow, This test as here described originated at the
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Wisconsin Dairy School in 1895. Apparatus for making
the test is now furnished by dairy supply-houses, although
a home-made test can be improvised by using pint fruit- -
jars and a wash-tub or some small tank, in which the jars
of milk can be heated in warm water.

DETAILs OF THE TEST.—I. A pint glass jar which has
been thoroughly cleaned, and sterilized with live steam, is
filled about two thirds full with the milk to be tested.

2. It is not necessary to take an exact quantity of milk,
but each jar should be plainly labeled.

3. The numbered jars of milk are placed in a tank or tub
of water which is heated until the milk in the jars has a
temperature of 98° F.

4. The thermometer used should first be rinsed in boiling
water before being placed in another sample, to avoid con-
tamination of good milk with bad milk.

5. When the milk has reached a temperature of 98° F.,
add 10 drops of rennet extract to each jar of milk, and mix
by giving the jar a rotary motion.

6. The rennet soon curdles the milk, and the curd is al-
fowed to stand for about twenty minutes until it is firm.

7. The curd should then be cut into small pieces with a
case-knife, and after settling the whey is poured off.
The best tests are made when the separation of whey is
most complete. By allowing the samples to stand for a
short time, more whey can be poured off, and the curd
thereby rendered firmer,

8. The jars containing the curd are then again placed in
the tub and the temperature of the water around the jars is
maintained at or near ¢8° F. by adding hot water from time
to time. The tub or vat is covered, the curds are allowed
to ferment in the sample jars for six to twelve hours and
are then examined.

9. The impurities in any particular sample will cause
gases to be developed in the curd, so that when it is cut
with a knife pin-holes or gas-holes can be easily detected.
Milks having a putrefactive or stinking odor should be
classed as bad, even though the curd has a good texture
and is free from pin-holes,
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The curds in this test are made under conditions mos’
favorable for developing in them any defects which may be
caused by the presence of undesirable bacteria that arc
brought to the milk by dust, dirt, and other impurities.

The odor of a curd should be noticed as soon as the cover
is taken from a jar. This is often sufficient to convince a
patron that the milk is tainted, and may suggest to him the
particular cause of the odor by its resemblance to some fa-
miliar smell that he recognizes and can remove.

A solid firm curd shows that the milk is pure and clean
and has been properly handled. The rather firm curds
which show fine pin-/koles when cut with a knife are indi-
cations of some of the worst impurities in milk, while the
spongy curds show the presence of bacteria which in some
cases have developed sufficient gas to float the curd. Per-
sons familiar with milk soon learn to use the evidence
obtained by this test to distinguish between good and bad
milk, and to convince the milk-producers of the value of the
test. (Dairy Bull.,, Wis. Exp. Station.)

THE FERMENTATION TEST.

The Gerber fermentation test (modified by Monrad) fur-
nishes a convenient method for discovering tainted milk on
the farm or at the factory. The test consists of a tin tank
which can be heated by means of a small lamp, and into
which a rack fits holding a certain number of cylindrical
glass tubes; these are all numbered and provided with a
mark and a tin cover. In making the test the tubes are
filled to the mark with milk, the number of each tube being
recorded in a notebook opposite the name of the particular
patron whose milk was placed therein. The tubes in the
rack are put in the tank, which is two thirds full of water ;"
the temperature of the water is kept at 104-106° F. for six
hours, when the rack is taken out, the tubes gently shaken,
and the appearance of the milk, its odor, taste, etc., carefully
noted in each case. The tubes are then again heated in the
tank at the same temperature as before for another six
hours, when observations are once more taken of the ap-
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pearance of the milk in each tube. The tainted milk may
then easily be discovered on account of the abnormal coagu-
lation of the sample.

Gerber concluded from over 1500 tests made by this
method :

1. That good and properly handled milk should not co-
agulate in less than 12 hours, nor show anything abnormal
when coagulated.

2. If it does, it shows the milk to be abnormal, either on
account of its chemical composition or because it is impreg-
nated with too much ferment (rather, abnormal ferments,
causing an undesirable fermentation).

3. Milk from sick cows, cows that are strongly in heat,
or cows with diseased udders will always coagulate in less
than 12 hours. :

4. Only about 20 per cent of the tests coagulated within
12 hours.

Monrad proposes the following rules for the adoption of
this test by cheese factories:

1. * A proper journal is kept of all the tests.

2. ‘“ The patrons whose milk is tainted have to pay the
cost of making the test.

3. ‘“ The patrons whose milk is tainted will be kept track
of, and in case there is any loss caused thereby they will
have to stand it.

4. *‘ Patrons having tainted milk shall be notified at once,
and another test made three days later. If then the milk
is still bad, a test of each cow’s milk is made on the farm
and otherwise the reason sought to be discovered, and until
then the milk will be refused.”
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DETERMINATION OF HUMIDITY IN CHEESE-
CURING ROOMS.

The propsr degree of humidity in the cheese-curing
room will vary with different kinds of cheese and at differ-
ent stages of the curing process. Green cheese should be
placed in a somewhat drier curing-room than older ; the
latter kinds, according to Fleischmann, require a relative
humidity of go°-95°, against 85°-go° for green cheese.

Kirchner states that the humidity of curing-rooms should
not, in general, go below 80° or above 95°. Temperatures
from 50°-70° F. are preferable in the curing-room.

The following temperatures and percentages of humidity
are recommended by Martiny:

Per Cent
Deg. Fahr. Humidity.
(@) For hard cheeses (Swiss, etc.).

Green.... . criesesees vecseseiecsisses 5063 Qu-95
Half cured........0v0 ceretessiastanane 54—59 85-90
Cured ..........uue tecssesesessss 50-54 8095
(8) For soft cheeses (leburger, etc ) IRTRTR 50-59 80—95

In the interior of our continent it is somewhat difficult
to obtain as much moisture in the air of curing-rooms as is
represented by the preceding figures ; the relative humid-
ity of ordinary curing-rooms in this region, therefore, but
rarely goes over 60°. A higher degree of humidity may
be obtained by hanging wet sheets of canvas in the curing-
room (Decker), or by similar devices, as described in the
thirteenth ann. report of Wis. Experiment Station.

Self-recording thermometers are to be recommended for
usein curing-rooms. For observation of relative humidity
a wet and dry bulb thermometer, a Mittchoff’s hygrometer,
or a Lambrecht’s polymeter may be used to advantage.
Any of these instruments may be obtained through dealérs
in chemical glassware or dairy <upplies; the prices range
from $8 to $30,
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TABLE SHOWING THE RELATIVE HUMIDITY IN
THE AIR OF CURING-ROOMS. (King.)

Directions.—Notice that the table is in three column sections. Find
air temperature in first column, then find wet-bulb temperature in second
column, same division. In third column opposite this is relative humidity.

Example.—Air temperature is 50°, in first column; wet-bulb is 44°, in
second column, same division. Opposite 44° is 61, which is the per cent
of saturation, or the relative humidity of the air.

Caution.—Fan the bulb briskly for a minute or two before taking reading.

psl o5 | g8 oS |38 (8| pg |35 | <8 |ps| 32 | <8
= 3 E} = 3
AZ(BE |xx |P3 |BA [z |P] [B& | %z Pa|Ba& | %z
32 [ 37 35 | 3t 41 48 46 | s8
33 44 36 37 43 54 47 63
34 | 52 37 | 44 43 | 6 48 | 69
ol 3 | 2 38 | so 8 49 | 44 | 67 53| 49 | 75
1 36 39 | 57 45 | 73 so | 8t
37 | 76 | ¥ | 1| 6 46 | 8 st | 8
38 | 8 4t | 71 47 | 86 52 | 94
39 92 42 8 48 93
43 5 42 | 32
32 | 3t 4“4 | 92 39 | 32 43 | 37
33 | 38 40. | 37 4 | 42
34 | 46 35 | 26 4t | 43 45 | 48
35 | s3 36 | 32 42 | 49 46 | 53
41| 36 | 60 37 | 38 3| ss | 47| 5
37 | 68 38 | 45 | 50 | 44 | O1 48 | 64
8 | 76 39 | st 45 | 67 49 | 70
39 | 84 § 46 | 40 | 58 46 | 74 so | 76
40 92 4T 65 47 8o 5T 82
42 72 48 87 52 88
33 | 33 43| 79 49 | 93 53 | 94
34 | 40 44 | 8
35 | 47 45 | 93 49 | 33 43 | 3
36 | 54 41t | 39 44 | 3
42| 37 61 36 | 28 42 45 45 43
38 | 69 37 | 34 43 | s° 46 | 49
39 7 38 42 44 gg 4g S4
40 4 39 | 4 st | 45 4 59
4t | 92 o | 52 46 | 68 §55| 49 | &5
47 | 4t | 59 47 | 74 50 | 70
33 28 42 66 48 81 51 76
34 | 34 43 | 72 49 | 87 52 | 82
35 | 4 “ | 79 so | 93 53 | 88
36 | 48 45 | 8 5¢ | o4
el 7 55 46 | 93 41 | -35
31 38 | 62 42 | 40 44 | 34
39 | 7 37 | 29 43 | 46 45 | 39
o | 77 38 | 35 44 | st 46 | 44
41 8s 39 | 4 45 | 57 47 | so
42 | 92 40 | 47 | 52 | 46 | 63 48 | s5
- 41 | 53 4716 Ll 49|
34 | 29 | 48 | 42 | 60 48 | 75 so } 65
35 | 36 43 | 66 49 | 81 st | 7t
36 | 43 4“4 | 73 50 37 ;; 57
37 | 49 45 | 79 st 4 2
38 56 46 86 f—— 54 88
“l 39| & 47 | 93 4t | 3t 55 | 94
4o | 70 42 | 36 J—|—
4t | 78 ’ 38 | 30 f 53 | 43 | 4t 45 | 36
42 | 8 § 49 | 39 | 36 44 | 47 Is7| 46 [ 40
43 | 92 o | 42 45 ' 52 47 | 45
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$8 | e ps | o8 |58 > | g8 |=d el o8 | =8
— 5 a — -5 R x.-s ] RN 13- 5 U
E‘E B3 |wg | A2 B3 | =z |3 | B2 |=Z Pa|3a& | %t
48 | so s8 | 84 55 | 49 6r | 6o
49 ss § 6 59 | 8 56 | s3 62 64
5 | 61 6o | 94 s7 | 57 63 | 68
st 66 58 61 64 72
§7| s2 | 7t o | 4t 59 | 66 f70| 65 14
53 | 77 st | 45 | 66 | 6o | 7t 66 }
54 gg 52 | so 6t | 75 67 | 86
s5 53 | sS4 62 | 8 68 | g0
s6 | 94 54 | 59 63 | 85 69 | 95
—f 62 | 55 | 64 64 | g0
46 | 37 :g 69 65 | 95 s; 43
47 | 42 74 5! 4
48 | 46 8 | 79 54 | 4t 6o | 52
49 | st so | 8 ss | 45 61 | s6
50 56 6o 89 56 49 62 60
8| 51 | 61 6t | 95 57 | s3 63 | 64
52 67 58 8 7t | 64 68
53 | 72 st | 42 59 | 62 65 | 72
54 78 52 46 67 60 66 66 77
s5 | 83 s3 | st 61 | 71 67 | 8t
s6 | 8 54 | S5 62 | 76 68 | 86
57 | o4 ss | 6o 63 | & 69 | ot
63 56 64 64 8s 70 95
4 38 57 | 69 65 | 9o
4 3 8 | 74 66 | o5 59 | 45
49 | 47 59 | 79 6o | 49
so | s2 6o | 84 ss | 42 6t | 53
st | s7 61 | 8 56 | 46 62 | 57
s9| s2 | 62 62 | 95 57 | so 63 | 61
53 | 67 8 | 54 64 | 65
s¢ | 72 s2 | 43 59 | s8 J72| 65 | 69
ss | 78 53 | 47 6o | 63 66 | 73
s6 | 83 54 | st j 68 | 61 [ 67 6 | 77
5 89 55 56 62 71 68 82
5 94 56 6o 63 76 69 86
64 57 | 6s 64 81 7 | 9t
8 | 39 58 | 70 65 | & 7t | 95
49 44 59 | 74 66 9
.| so | 48 6 | 79 67 | 95 6o | 46
st 5 61 85 p—- 61 so
52 5 62 90 56 43 62 53
6o | 53 gs 63 | 95 s7 | 47 63 | s7
54 58 | st 64 | Or
55 73 53 | 44 50 | 55 65 | 65
56 z‘ 54 | 48 6 | s9 §73| 66 | 69
57 55 52 61 63 67 7;
8 | 8 s6 | s6 | 69 | 62 | 67 68 | 7
59 | o4 5 61 63 | 72 69 | 82
65 5 65 64 zﬁ 70 86
9 | 4 s9 | 7 65 1 7t | ot
so | 44 b | 75 66 | 86 72 | 95
st | 49 6t | 8 67 | %
52 54 62 8s 68 95 61 47
61 g} 28 23 go 22 so
4 5 57 | 44 3 | S4
S5 68 2 58 8 17| 6 s8
S| Ble| 3| s9 | s2 65 | 62
s7 | 7 s4_| 4 6o | s 66 | 66
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HUMIDITY IN THE AIR OF CURING-ROOMS.—(Con.

pe|l s [=H S |88 [ = gl >e -] < El E‘° oo | =8
o=t I - =R B S| 03 |©5
£ 3 3 2 £
RZ| B3 | &z |RE [ B8 |~z |Ra Bm ) HEHEE
6: 70 63 | 48 72 | 78 69 | 6o
P 74 64 | s2 73 | 83 70 23
69 8 6s | ss § 77 | 74 | 87 7t
74| 70 2 66 | s9 75 | ot 72 | 7
7t | 86 67 | 63 76 | 95 f79| 73 | 78
72 | 9t 68 | 66 74 | 79
73 | os | 76 | 69 | 70 6s | 49 75 | 8
70 | 74 66 | s3 76 | 87
62 | 47 7t | 78 67 | 56 77 | ot
63 (313 72 82 68
64 | ss 73 | 8 69 | 63 66 | 47
65 | s8 74 | 9t |78 70 67 | st
66 | 62 75 | 95 7¢ | 71 68 | s4
67 | 66 e 72 | 78 69 | s7
75| 68 | 70 64 | 49 723 | 79 7 | 61
69 | 74 65 | sz 74 | 83 7t | 64
7 | 78 56 75 | 87 J8 | 72 | 68
7t | 82 § 77 | 67 | 59 76 | ot 73 | 72
72 | 8 68 | 63 74 | 75
73 | o1 69 66 | so 7 | 79
74 | 95 7 | 7 79 | 67 | s3 76 | 83
7T | 74 68 | s7 7 87
7 92
SCORE FOR JUDGING CHEESE.
World’s New York, 1894. Wisconsin
Fair |————————— |Dairymen’s
1893. For For Home | Assoc. 1894.
Export. Trade.
Flavor,........... P 45 45 0 45
Texture (and body) ceeien 20 .30 25 30
Color.. . ... ceoveennnnnn 15 15 15 15
Salting, .....covceevninnnn 10 . . .
Make llp (ﬁmah) eer weren 10 10 10 10
100 100 100 100

PERCENTAGE COMPOSITION OF CHEESE. (Kwic.)

§ g .|=.“

55| § 2888

.a| % Y58 0e

s<| £ | & (382288 4
Cream cheese.. . . 36.33| 40.71| 18.84] 1.02| 3.10
Full cream cheese 38.00| 30.25| 25.35| 1.43[ 4.97
Half-skim cheese. 39.79| 23.92| 29.67] 1.79| 4.73
Skim cheese..... 46.00| 11.65| 34.06! 3.42] 4.87
Sour-milk cheese 52.36| 16.03| 36.64] .90 4»;
Whey cheese.... 23.66| 16.91| 8.90| 45.75| 4.7
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.

VARIETIES AND ANALYSES OF CHEESE.

(McConNELL.)
Water, I Casein.| Fat. I Sugar, | Ash.
Byitisk, pressed— Per ct. | Per ct. | Per ct. | Per ct. | Per ct
Cheddar, 3 months........| 36.17 | 24.93 | 31.83
:: 6 ¢ .. . 31.:; 22.3; 33.68
average...... 34.3 26.3 32.71
Cheshire, new... 36.96 | 24.08 | 29.
b old.. 32.59 | 32.51 | 26.
Derby.. .. . 31.68 | 24.50 | 35.20
Dunlop ...... 38.46 | 25.87 | 31.86 |.
Glo\x‘cester gts’mgl 3z.£ 28.51 zg.gg
¢ 35. 21.74 | 26.83
British, soft— 7
¢ 4.94 | 62.99 1.18
28.85 | 35.39 3.82
17.18 | 25.12 5.41
21.85 | 21.13 3.89
Gervais (cream). 11.80 | 20.75 2.93
Neufchatel... 44.47 | 14.60 | 33.70 |. 2.99
34.87 | 25.87 | 28.91 3.8¢
31.20 | 27.63 | 33.16 6.0t
Hdam (round). 36.28 | 24.06 [ 30.26 .90
Gouda (flat)... 21.90.| 46.95 | 24.81 3.33
MaAn—
Backstein......cce000eee -.| 73.10 | 19.80 2.80 | 2.20 2.10
Swiss—
Backstein.... ....ee0veee..] 35.80 | 24.44 | 37.40 |. 2.36
Bellelay (soft). eeeeess| 37.59 | 28.88 | 30.08 3.48
Emmenthaler, weess| 35.14 | 30.86 | 3r.00 4.00
Italian—
Gorgonzola....... 44.04 | 28.06 | 29.84 3.87
Parmesan..... ceecne 31.34 | 41.99 | 19.22 6.25
Various—
American factory.......... zs‘gg 38.12 | 31.55 [.. .eenn 4‘38
Foreign skim, average..... 46. 33.37 | 10.54 | 6.12 3.8t
German sour milk.......... 63.63 | 25.27 4.85 [.... ...| 3.67
Whey cheese (cow)........| 24.21 9.06 | 20.80 | 4r.01 4.g
b “ oat)........| 25.29 9.10 | 20.98 | 29.21 3.
Centrifugal skim-milk cheese| so.5 43.% .2 |.... .. 52

DISTRIBUTION OF INGREDIENTS IN CHEESE-
MAKING. (Cooxer.)

Total Casein Milk-
Solids. Fat, All?:gen. sugar. Ash.

Per cent | Per cent | Per cent | Per cent | Per cent
6

Cheese......... ..... 54.2° .6 . .0
Cheese-press drips... .9 90.4 77.3 §.5 3:
hey..eeieeienennan. 44.9 9.0 22.0 93.5 63

100.0 100.0 100.0 100.0 100
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DISTRIBUTION OF FERTILIZING INGREDIENTS
IN CHEESE-MAKING. (Cooxe.)

Nitrogen. {Phosphoric Acid | Potash.

Ibs. of whole milk, 1bs. 1bs. Ibs.
1000 of whole milk......... . 1. .

goo 1bs, of whey........co0veuns. fg: :.2; :Z;
100 1bs. of cheese.... .cccv.u... 3.95 .65 .12

YIELD OF CHEESE FROM MILK .OF DIFFERENT
FAT CONTENTS.

Yield of . Yield of .
Per cl\e‘l‘;lt ksi‘at Cheeieb fl’Dl;l %ﬁ:};ﬁ} Per cﬁq}kl"at Cheeieb fro:;: y«ﬂ.‘; ;f
in 100 Lbs. o in Milk. | 100 Lbs o <
Milk. Cheese. Milk, Cheese.

Lbs. Lbs. Lbs. "Lbs.

o 5.5 18.2 3 9.15 .

x 6.55 15.3 4 10.8 93

2 8.0 12.§ 3 12.4 8.1

The quality of the cheese and its food value improve with the ,
increase of fat in the milk from which it is made, (Decker.)

FORMULAS FOR FINDING YIELD OF CHEDDAR
CHEESE.

The approximate yield of green cheddar cheese from 100
Ibs. of milk may be found by multiplying the per cent of
fat in the milk by 2.7; if / designate the per cent of fat in
the milk, the formula will therefore be:

Yield of cheese = 2.7/.

The factor 2.7 will only hold good as the average of a
large number of cases. In extensive investigations during
three consecutive years Van Slyke found that the number
of pounds of green cheese manufactured for one pound of
fat in the milk varied from 2.51 to 2.06, the average figures
being 2.73, 2.71, and 2.72, for 1892—94, respectively. For
cured cheese the factor will be somewhat lower, viz., about
2.6 on the average.

If the percentage of solids not fat and of fat in the sam-
ple of milk are known, the following formula, published by
Dr. Babcock in the twelfth report of the Wisconsin Ex-
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periment Station, will give close results (s = solids not fat;
f = fat):
Yield of green cheese = 1.58(3s +.91/).

This formula is based on a water content of 37 per cent
in the cheese; it may be readily changed to suit any par-
ticular per cent. The average percentages of water in
green cheese in Van Slyke's investigations ‘referred to
above were 36.41, 37.05, and 36.70 per cent for the years
1892—94, respectively.

If the percentages of casein and fat in the milk are both
known, the yield of cheese may be calculated from the fol-
lowing formula, which will give fairly correct results:

Yield of cheese = 1.1f - 2.5 casein, (Babcock.)

YIELD OF DIFFERENT KINDS OF CHEESE FROM
100 LBS. OF MILK. (FLEISCHMANN.)

Green Cured
Cheese. Cheese.

1bs. Ibs.
Soft full-cream ch
CONSUMPLION . .o i veivnnr cer cecusnnnnsnnen 885-33 feeeiceccnnnn
Very soft full-cream cheeses (Bri
eufchatel, etc.) 18-23 18-15
Somewhat ﬁrmer, full-cream soft cheeses (Lim-|
bur@er, Remondon cheese, etc)............. 13-16 - g-tt
Soft half-skim cheese(leburg). :}l . butter and 12-13 9-11
Soft glu?‘:’ h () la m]:‘.’;‘ a0 andL"“Ol
ackstein, etc.), 3- utter “5~18 6.
ot}uefort cheese (mad’ 4from sheeps’ milk)... 7: 15:24.5
Ful mxlk, from American and English cheuec, o-11
¥ . whey-butter.
Ful] mllk rom Dutch and Swiss cheeses........ 8-11 7-10
and .75 1bs. whey-butter. .
Half-skim firm cheeses, 1.6 lbs. butter and cenen 7-10 s-8
Skim-milk cheese, 3-3.5 Ibs. butter and........... 57 46
Sour-milk cheese, 3-3.5 lbs. butter and...........| 7.5-9 56
Scandmawan ‘ Gammelost ”........ cescceccsces| 3.5-5.8 -3
and 3-3.5 Ibs. butter,
Wheycheese (“Mysost ™) . ceessessacnse 67 teesesecoans

and butter an skim-milk cheese

Whey in manufacture of full-cream cheese, 73-88 lbs average 81 Ibs.
“" " " “ hal"sklm “" 72-80 (13 ﬁ "
" .“" “ “ ‘k‘m Cheese 66_76 “ " 7' "
Under similar conditions s-7 1bs. less of whey are obtained in the manu-
facture of soft cheese than in that of firm cheese.
The Joss sustained in the manufacture of cheese amounts on the average
to 3 Ibs. per 100 Ibs. of milk, not considering the losees incurred in the
turing of the cheese.
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AVERAGE LOSS OF AMERICAN CHEDDAR
CHEESE IN CURING. (Bascock.)

5 g . Total | Total
©3 | Period | Average | No. of ) ¢
. O
S & |Covered.|  Age. Cheese. g:g:t \g:;gg: Loss.
Days. Days. Lbs. Lbs. Lbs, |Per Cent.
1 1-10 6 9 2,812 2,741.5 | 70.5 2.51
2 11-20 16 242 3,356.9 7.077.0 | 279.9 3.10
3 31-30 28 298 4530.5 | 8,160.4 | 370.1 4.34
4 31-60 41 417 | 12,353.3 | 11,684.4 | 668.9 5.41
s | Over 6o 141 172 6,244.4 | 5,736.0 | 508.4 8.1
Total number of cheese in preceding trials ...... Ceieens 1238,
Average weight of green cheese .. «........ ....... 30.2 1bs.

“ temperature of curing-room..,..61° F. (range 55-70°).

“ humidity of air in curing-room........ . so percent.

LOSS IN WEIGHT OF DIFFERENT KINDS OF
CHEESE DURING CURING. (MArTINY)

Per Cent.
Swiss (Emmenthal)—

made from whole milk will lose in........5 months 8-14
‘“ ‘“  half-skimmed milk will lose in8 ¢ 15-20
“ ¢  skim-milk will lose in........6 “ 12-15
Tilsit— )
made from whole milk will lose in........4 * 12-25
Dutch (Gouda)—
made from whole milk will lose in......:.3 * 20-28
‘“ “ skim ¢ R L S 15-25
American Cheddar—
made from whole milk will lose in........2 *¢ 5
. ‘. [} . .o (X3 l(.......‘4 ‘" 6_7
Limburger or Remoudon—
made from whole milk will lose in........2¢ * 1628
Brick cheese— .
made from skim-milk will lose in........2} * 15-30
Camembert, Brie, Neufchatel, etc.—
made from whole milk will lose in........2 «“ 20-35
Sour-milk cheese—

made from whole milk will lose in.......3} ‘  so-60
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WHEY TO BE ALLOWED AT CHEESE FACTORIES
FOR QUANTITIES OF MILK FROM 80 TO 860
POUNDS. (ROBERTSON.)

The figures in the columns denote the inches of whey.

“;:ll ht of Diameters of Milk-cans in Inches.

ilk in

Pounds. 20 19 18 17 16 15 14 13 12
P 2 3 3 3 3 3 4 s 6
35 3 3 3 3 3 4 s 6 7
4o 3 3 3 4 4 5 6 6 7
45 3 4 4 4 4 5 6 7 8
50 3 4 4 5 s 6 7 8 9
55 4 4 5 s 6 7 8 9 | 10
6o 4 5 5 6 6 7 8 9 11
6s 4 s 5 6 7 8 9 10 12
70 5 5 6 7 7 8 10 11 13
75 5 6 6 9 8 9 10 12 14
80 5 6 7 8 8 10 1 12 15
8s 6 6 7 8 9 10 12 13 16
90 6 7 g 9 9 34 12 14 17
95 6 7 9 10 1 13 15 18
100 7 7 8 9 10 12 14 16 19
105 7 8 9 9 11 13 15 16 19
110 7 8 9 10 iz 13 15 17 20
115 8 9 10 10 12 14 16 18 21
120 8 9 10 1 12 14 17 19 22
125 8 9 10 1z 13 15 17 19 23
130 9 10 1 12 13 16 18 20 24
135 9 10 34 12 14 16 19 at
140 9 10 12 13 14 17 20 22
145 10 1 12 13 15 17 20 23
150 10 1 12 14 15 18 21 24
155 10 1 13 15 16 19 22
1 X 12 13 15 16 19 22
165 11 12 14 16 17 20 23
170 1x 12 14 16 17 20 23
175 12 13 15 16 18 21 24
180 12 13 15 17 18 22 24
185 12 14 15 17 19 22
190 13 14 16 18 19 23
195 13 4 16 18 20 23
200 13 15 17 18 20 24
205 14 18 17 19 21
210 14 6 18 19 21
21§ 14 16 18 20 22
220 15 16 18 20 23
225 15 17 19 21 24
230 15 17 19 21 24
235 16 18 19 22
240 16 18 20 22
245 16 18 20 23
250 17 19 21 23
2o 17 19 22 24
270 18 20 22
280 19 21 23
290 19 22 24
300 20 23 24
310 at 23
320 a1 24
330 23
340 23
350 23
360 24
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VI. MANAGEMENT OF CREAMERIES AND
CHEESE FACTORIES.

DIRECTIONS FOR TAKING AND PRESERVING
COMPOSITE SAMPLES OF MILK IN CREAMER-
IES AND CHEESE-FACTORIES, (FARRINGTON).

The modern creamery and cheese-factory uses the Bab-
cock test for determining the quality of the milk delivered
by each patron. The most common and satisfactory method
of paying for the milk according to its test is to take a small
sample of each lot of milk each day, pour this into a cov-
ered glass jar containing a small amount of some preserva-
tive, and at the end of a week or ten days test this composite
sample. The essential features of the process are given in
the following directions:

1. Provide a pint or quart jar or bottle for each patron.

2. Label each bottle with a number, giving the same
number to a patron on the milk-recording sheet.

3. Composite-test sample-bottles made for this purpose
with a tin cover and numbered brass tag wired to the neck
of each bottle can be obtained of creamery supply-firms.

4. These sample-bottles should be placed on shelves
within easy reach of the man at the weigh-can, and pro-
tected from the light.

s. A small quantity of powdered potassmm bichromate,
corrosive sublimate, formaldehyd, borax, or preservaline is
putinto each clean bottle, to keep the miik from souring until
testing-day. Some of these preservatives are put up in
tablet form, each tablet containing the necessary amount
to use in one sample.

6. After each lot of milk is poured into the factory weigh-
can and weighed, a small amount of it is dipped from the
can and poured into the proper sample-bottle.

7. These samples are usually taken with a small (1-0z.)
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tin dipper, a Scovell sampling-tube, or from a drip in the
conductor-spout.

8. Each lot of milk sampled must be sweet, containing
no clots, lumps of curdled milk, or small butter-granules.
The sample should be taken just as soon as the milk is
weighed, and while it is evenly mixed.

9. The use of a small (1-0z.) tin dipper for taking the
composite sample has been proved to be practically correct.
As the quantities of milk delivered from day to day by
each patron vary but little, the error introduced by taking
the same amount of milk for each sample is too small to
be worth considering in factory work, and this method of
composite sampling is usually adopted in separator cream-
eries and in cheese-factories, where the payment of the
milk is based on its quality.

10. When it is desired to vary the size of the samples ac- -
cording to the quantity of milk delivered each day by a
patron, it is necessary to use a ‘‘milk-thief” or a Scovell
sampling-tube. In using either of these tubes, the size of
the sample is regulated by the amount of milk in the weigh-
can. In all cases cylindrical sampling-cans must be used.

11. Continue adding a sample of each patron’s milk to his
particular jar every time he delivers milk, for aweek or ten
days ; then test this composite sample.

12. The composite sample-jars should be kept covered,
to prevent loss by evaporation, and in a cool, dark place.
Every time a new portion of milk is added to the jar it
shonld be givena horizontal rotary motion to mix the cream
already formed in the jar with the milk, and to rinse off the
cream sticking to its side. Unless this is done every time
fresh portions of milk are added to the jar the.cream on the
milk becomes lumpy and sticks in patches to the side of
the jar, thus making it nearly impossible to evenly dis-
tribute this cream through the entire sample.

13. Composite samples having patches of dried cream on
the inside of the jar are the result of carelessness or igno-
rance on the part of the operator.

14. A test of the composite sample takes the place of the
daily tests of each lot of milk and gives accurate informa-
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tion regarding the average quality of the milk delivered by
each patron during the period of sampling.

15. The weight of butter-fat which each patron brought
to factory in his milk during the time covered by the sam-
pling is obtained by multiplying the total weight of milk
delivered during the sampling period by the test of the
composite sample, divided by 100.

PAYMENT OF MILK AT CREAMERIES AND
CHEESE FACTORIES,*

Numerous systematic and extensive experiments by van-
ous scientists have proved that the value of milk for both
butter and cheese production stands in direct proportion to
‘ts fat content. Patrons of separator cheese and butter
factories should therefore receive payment for the milk de-
livered by them according to the percentage of fat in the
milk, i.e., according to the quantity of fat delivered in their
milk. The same applies to gathered-cream factories as
well.

The tables given on pp. 305-306 will aid in the calculation
of the value of milks of different richness, according to
prices agreed upon. In paying for the milk delivered by
patrons, four, or, essentially, three, different methods are
followed at different factories, all of which are just to all
parties concerned. The methods and the directions for
using the tables in each case are given below. The tables
and discussions entered upon are largely taken from Ver-
mont Experiment Station Bulletin No. 16.

*See Farrington-Woll, Testing Milk and its Products, 16th Ed., pp.
190-203, 260-263.
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METHODS OF PAYMENT FOR MILK AT CHEESE
AND BUTTER FACTORIES,

1. A certain price is to be paid per one hundred lbs. of milk
containing a definite per cent of fat (e.g., $1.00 per 100 lbs,
of four per eent milk). By referring to the second half of
the table on p. 271 we find $1.00 opposite 4.00 per cent of
fat; the figures in the same column as $1.00 then give the
value of 100 lbs. of milk containing percentages of fat rang-
ing from 3.00 to 5.00; e.g., 100 lbs. of 3 per cent milk is
worth 75 cents, of 4.5 per cent milk $1.13, of 5.40 per cent
milk $1.35, etc.

2. A certain price is to be paid per pound of fat delivered.
If 21 cents is the price agreed upon we multiply .21 by three,
and the product, .63, gives the amount in dollars to be paid
per 100 lbs. of three per cent milk. The column in which
the figure .63 occurs opposite 3.0 per ct. is then to be used
in the calculations as long as the price is paid, and 3.5 per
cent milk will be paid with 73 cents per 100 lbs., 5.3 per ct.
milk $1.10 per 100 lbs., etc.

Example : Patron A delivers 840 1bs. of milk during one
week, containing, according to the test made, 4.3 per cent
fat. If the price agreed upon per ~ound of fat was as be-
fore stated, he is to receive go cents per 100 lbs. of milk, or
$7.56 in all.

Patron B, sending 625 1bs. of milk testing 3.45 per cent,
will receive 6.25 X .72 = $4.50, etc. In the table only
tenths of per cents are given; 3.45 being half-way between
3.40 and 3.50, for which percentages 71 and 73 cents areto
be paid respectively, we multiply by the mean of the two
values, or .72. If a test differs less than five-hundredths
from any percentages given in the table, the nearest figure
is chosen.

3. Patrons are to be paid what is received for the butter, less
a certain amount for cost of making and marketing. Multiply
each man’s milk by the per cent of fat it contains, and the
sum of the several products will be the total amount of fat
contained in the day’s milk. Divide the pounds of butter
made from the milk by the pounds of fat it contained, to
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find how much butter each pound of fat makes. Multiply-.
ing the amount received per pound of butter, less the cost
of making, etc., by this last result will give the amount to
be paid for each pound of fat delivered.

Example : Suppose the patrons furnish milk containing-
in all 400 Ibs. of fat, which made 460 lbs. of butter, selling
for 27 cents per pound. The expense of making the butter
is found to be, e.g., 4 cents per pound. 27-4 = 23 cents;
460 divided by 400 equals 1.15; 23 multiplied by 1.15 equals
26.45, which is the amount, in cents, to be paid per pound
of fat delivered; 26.45 X 3 = 79.35, or nearest 79 cents, is
then the money to be paid for 100 lbs. of 3 per cent milk,
and (see table) go cents for 100 lbs. of 3.40 per cent milk,
$1.24 for 100 lbs. of 4.7 per cent milk, etc.

4. A certain price is to be paid per 100 lbs. of milk of average
guality. Find the total fat contained in the milk as before;
divide this amount by the total weight of milk delivered,
and the result will be the average per cent of fat in the
milk, Starting from this per cent at the left of the table,
go to the right until the price per 100 1lbs. agreed upon is
reached; the perpendicular column in which this figure is
found is the one to be used. ZExample: Suppose milk of
average quality is to be paid $1.00 per hundred pounds,
and the farmers furnish 8500 lbs. of milk, containing in all
440 1bs. of fat; 440 divided by 8s5.00 then equals 5.18, the
number nearest to which in the table is 5.20 per cent. To
the right of 5.20 per cent $1.00 is found in the column
headed .58, which column would be the one to use.
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PRICE OF MILK OF DIFFERENT RICHNESS PER

100 POUNDS,

P.ct. : o s

Fat. Price per 100 1bs. of Milk, in dollars and cents.

3.00]| 1.00| .97 .94 .91 .88 .86 | .83| .8v| .79| .77
3.10 | 1.03 | 1.00°| .97 34 .91 89| .86 | .84 .ga .79
3.20 | 1.07 | x.03 | 1.00 .97 94| 91| .89 .86 .85 .82
3.30 | 1.10 | 1.07 | 1.03 1.00 .97 94 .92 .89 .87 .84
3.40 | 1.13 | 1.10 | 1.06 |1.03 |1.00| .97 | .94 | .92| .90 .87
350 (1. 7113|100 |1.06 |1.03|1.00]| .97 95| .03 .89
3.60| 1.20 | 1.16 | 1.12 | r.09 | 1.06 | 1.03| 00| .97 | . .92
370 1.23| 1.19 | 1.16 1.12 1.09 | x.06 | 1.03 | 1.00 93 94
3.80 [ 1.27 | .23 | 1,29 |1.15 | 1.72 | 1.09 | 1.06 | 1.03 | 1.00 | .97
3.90 | .30 | 1.26 | x.22 1.18 1.15 | 1,31 [ 1.08 | 1.06 | 1 03 | 1.00
400 | 1.33| 1.29 | 1.25 | 1.21 1.18 | 1.34 | 1.11 | 1.08 | 1.06 | 1.02
4.10 ] 1.37 [ 1.32 | 1.28 | 1.24 | 1.20 | x.17 | 1.14 ) 1.1 | 2,08 | 1.0§
4.20 | 1.40 | 1.35 | 1.31 | 1.27 | x.24 | .20 | 117 | T.14 | .22 | 1,07
4.30 | 1.43 | 1.39 [ 1.34 | x.30 | 1.26 | 1.23 | 1.19 | 1.17 | 1.14 | 1.20
440 | 1.47 | 1.42 | 1.38 1.33 1.29 | .26 | 1.22 | 1.19 | x.16 | 1.12
4.50 ) 1.50 | 1.45 | x.41 | 1.36 | 1.32 | 1.29 | x.25 | 1.22 | 1.19 | 1.1§
460 1.53 | 1.48 | 1.94 | 1.39 | 1.35 | 1.31 | 1.28 | x.25 | 5.21 | 1.17
4.70 | 1.57 | 1.52 | x.47 | 1.42 | 1.38 | 1.34 | 1.31 | 1.28 | 1.24 | 1.20
4.80 | 1. 1.55 | 1.50 | 1.45 | x.41 | 1.37 | 1.33 | 1.30 | 1.27 | 1.23
4.90 | 1.63 | 1.58 | 1.53 | 1.48 | 2.44 | 1.40 | 1.36 | 1.33 | 1.29 | 1.25
5.00 | 3.67 | 1.61 | x.56 | 1.52 | 1.47 | 1.43 | 1.39 | 1.36 | 1.32 | 1.28
5.10 [ 1.70 [ 1.65 | 1.50 | 1.55 | 1.50 | 1.46 | x.42 | 1.39 | 1.35 | 1.30
5.20 | 1.73 | 1.68 | 1.63 | 1.58 | 1.53 | 1.49 | x.44 | 1.41 | x.37 | £.33
530 | x.77 [ x.71 | 1.66 | 1.6t | 1.56 | x.51 | 1.47 | 1.44 | 3.40 | 1.35
5.40 | 1.80 | x.74 | 1. 1.64 1.50 | 1.54 | 1.50 | 1.47 | 1.43 | 1.38
5.50 | 1.83 | 1.97 | 1.72 1.67 | 1.62 | 1.57 | 1.53 ] 1.50 | 1.45 | x.412
5.60 | 1.87 | 1.8x | 1.75 1.70 | 1.65 | 1.60 | 1.56 | 1.52 | x.48 | 1.44
5.70 | 1.00 | 1.84 | 1.8 1.73 | 1.68 | 1.63 | 1.58 | 1.85 | 1.50 | 1.46
5.80 | 1.93 [ 1.87 | 1.8t 1.76 1.71 | 1.66 | 1.61 | 1.57 | 1.53 | 1.49
5.90 | 1.97 [ x.90 | 1.84 | 1.79 | 1.74 | 1.69 | 1.64 | 1.60 | 1.56 | 1.512
6.00 | 2.00 | 1.94 | 1.88 l.gz 1.76 | 1.91 | 1.67 | 1.62 | 1.58 | 1.54

3.00| .75 .73| .7t .70 .68 .67 .65 .64 .63 .6x
3.10 .78 .75 .73 .72 .70 .69 .67 .66 .65 .63
3.20( 80| .78 | .76 .75 .73 g1 69| .68 .67 | .55
3.30| .83} . .78 77 95| .74 .72 70| .69 .67
3.40| 85| .83 812 79 g7 76| 74| 73| .69
3.50 88 .85 .83 .82 79 .78 .76 .75 73 o7t
3.60| .90 | . .85 .84 .82 8o | .98 .77 .75 .73
3.70| .93| .90 | .88 .86 84| .83 8ol .79 .77 .75
3.80| .95 | .93 .90 .89 .86 | .85 .82 81 8o | .77
3.90 98| .95 | .92 .91 .88| .87 | .85 .83 .82 .79
4.00 | 1.00| .97 .95 .93 .9t 89| .87 85| .84 .81
4.10 | 1.03 | 1.00 .97 .96 .93 .91 .89 .87 .86 .83
420 | 1.05 | 1.02 | x.00 .98 .95 .94 .91 .90 .88 .85
4.30 | 1. 1,05 | 1.02 1.00 .98 .96 .93 .92 .90 .88
4.40 | 1.10 | 1.07 | 1.05 1.02 1.00 .98 .95 .94 .92 .go
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PRICE OF MILK PER 100 POUNDS.— Continued.

Fat. Price per 100 1bs. of Milk, in dollars and cents.

4.50 | 1. 1.10| 1.07 | 105 [1.02|1.00]| 97| .96]| .94 | .92
4.60 | 1.15 | 1.12 | 1.10 | 1 O7 1.05 | 1.02 | 1.00 | .98 .96 | .94
4.70 | 1.18 | 1.15 | 1.12 1.09 | 1.07 | 1.04 | 1.02 | 1.00 | .98 .96
4.80 [ 1.20 | 1,17 | 1.14 [ 112 [1.09 | 1.07 | 1.07 | x.02 | 1.00| .98
4.90 | 1. 1.20 | 1.17 | 1.14 | 1.11 | 1.09 | .07 | 1.04 | 1.02 | X.00
§.00 | 1.25 | 1.22 | 1.19 | 1.16 | 1.14 | 1.1 | T.09 | 1.06 | 1.04 | 1.02
5.10 | 1.28 | 1.24 | 1.21 1.19 1.16 | .13 | 1.11 | 1.09 | 1.06 | 1.04
5.20 | 1.30 | 1.27 | 1.24 | 1.321 1.18 | 1.36 | 1.13 | 1.11 | 1.08 | 1.06
5.30 | 1.33| t.29 | 1.26 |1.23 | 1.20| .38 | 1.15 | 1.13 | 1.10 | 1.08
5401 .35 | 1,32 | 1.29 | 1. 1.23 [ 1.20 | 1.17 | 1.15 | 1.12 | 1.10
s.50| 1.38 | x.3¢ | 1.31 | 1.28 | r.25 | r.22 | 1.20 | 1,17 | 1.14 | 1.72
5.60 | 1.40 | 1.37 1.33 1.30 | 127 | 124 | 122 | 129 | 137 | 124
5.70 | 1.43 | 1.39 | 1.3 1.33 | r.30| 1.27 | v.24 | r.21 | 1.19 | 1.16
5.80 | 1.45 | x.41 | 1.39 | 1.35 | 1.32 | 1.29 | 1.26 t.:g .21 | 118
5.00 | 1.48 | 1.44 | 1.41 1.38 1.33 1.3t | 1.28 | 1 1.23 | 1.20
6.00 | 1.50 | 1.46 | .43 | 1.40 | 1.36 | .33 | 1.30 | 1.28 | 1.25 | 1.22
30| .6o| .59 .58 .s7| .56 .55 53| -s2| .s1f .50
3.10 | .62 .61 . +59 .58 .57 .56 | .ss .54/ 53] .52
3.20 gg .63 .62 .61 .60 .59 .58 .57 .55| .54/ .53
.30 | . 65| .64 | .63| .62| .60 .50 .58 .s71 .56/ .55
40| 68| 67| .66| .65| .63| .62| .61 | .60| .59 .58| .57
.50 70| .69 68 66| .65 64 | 63| .62 .61 .s9| .58
60| .72 71 0| .68 .67 66 | .65 64 | .62 .6x| .
.70 74 73 7t 70| .69 | .68 | .67 65 64] .63| .62
+80 75 73 72 7t 0| 68| .67 . .6s| .63
9o | .78 .77 75 74 73| 71| .70 67 65
00| .80 .79 77| 76| 15| .73 72 | .71 | .69 .68| .67
.10| .82 | .8t 79| 78| .76 .75 74| .72 | .7t| .79

20 .84 .83 .81 gg 77 75 .74 .73 .71| .70
.30 | .86 gg 83| .82 . 79| 77| 76| .74| .73| .72
40| .88 . 85| .83 .82 79| .78 .76 .75| .73

.50

60

. 2 .91 .89 .88 .86 84 .83 8t .78
z g ; .93 91 .go .88 86 | .8s 83| .81f .80
.90 | .98 96 | .94 93| .01 .go 88 | .86 8s| .83 .82
.00 ) 1.00 | .98 96| 95| .93 | .91 .90 | .88 | .86 .85 .83
.10 | 1,02 | 1.00 o8| . 95| 93| .92| .90 | .88 .85
.20 | 1.04 | 1.02 | 1.00 97| .95 .93 .92 | .90| .88] .87
.30| 1.06 | 1.04 pr.02 | 1.00| 99| .97 | .95 .93 92| .go| .88
.40 | 1.08 | 1.06 | 1.04 | 1.02 | X.00 99 .97 .95 93| .92| .go
50| x.10 | 1.08 [ 1.06 | 1.04 | 1.02 [ x.00| .99 | .97 | .95 .93| .92
60| 1.12 [ 1,10 | 1.08 | 1.06 | 1.04 | 1.03 | T.00 .98 .97/ .95| .93
70 | t.14 | 1.x2 | 1.0 | 1.08 [ 1.06 | 1.04 | 1.02 | T.00 | .98] .97| .95
8 | 1.16 | x.74 | x.12 | 1.09 | 1.07 | T.05 | 1.04 | T.02 | 1.00| .98| .9
go | 1.18 | 1.x6 [ x.13 | x.11 | 1.09 | 1.07 | 1.05 | x.04 | 1.02| 1.00| 9&
oo | 1.20 | 1.18 | 1.15 1.11 | 1.09 | 1.07 | 1.05 1.o3| 1.02/1.00
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DIRECTIONS FOR MAKING DIVIDENDS IN
CREAMERIES AND CHEESE FACTORIES

According to the Per Cent of Fat in Milk Delivered.
(S. M. Bascock, in * Hoard’s Dairyman.)

Find the amount of fat contained in the milk of each ~ -

patron for any period desired, by multiplying the pounds
of milk expressed in hundreds by the per cent of fat found
by the test. Add together the amount of fat from all the
patrons, thus obtaining the total pounds of fat delivered at
the factory. Deduct the expenses of manufacture, etc.,
from the money received from sales, and divide the re-
mainder by the total fat. This gives the price to be paid
for each pound of fat. Multiply the pounds of fat de-
livered by each patron by the price; the product will be
the amount which he is to receive.

If it is desired to know the number of pounds of butter
made from each patron’s milk, divide the total yield of but-
ter by the total fat delivered; the quotient will be the
amount of butter made from one pound of fat. The fat
delivered by each patron multiplied by this figure will give
the pounds of butter to be credited to each patron.

The accompanying table gives the butter yield from 100
Ibs. of milk, when the pounds of butter from one pound of
fat range from I.10 to 1.20, and for milks containing from
3 to 6 per cent of fat. To use the table find in the upper
horizontal line the number corresponding most nearly to the .
number of pounds of butter from one pound of fat. The
vertical column in which this falls gives the pounds of
butter from 100 pounds of milk containing the per cents of
fat given in the outside columns.

Example : A creamery receives during one month 250,000
1bs. of milk, which contained 9531 lbs. of fat; the yield of
butter for the same period was 10,983 Ibs., which sold for
29 cents per pound, bringing $3185.07. The expense for
making, etc., was four cents per pound, amounting to
$439.32, leaving $2745.75 to be divided among the patrons.
Dividing this sum by 9531, the total number of*pounds of
fat gives 28.8 cents per pound for the fat. This multiplied
by the number of pounds of fat in each patron’s milk gives
the amount which he should be paid.
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The number of pounds of butter, 10,983, divided by 9531,
the number of pounds of fat, gives 1.152 pounds of butter
from each pound of fat. The column headed 1.15 in the
_ table is nearest to this ratio, and will therefore give the
butter obtained from 100 lbs. of milk containing different
per cents of fat. <

If a patron delivered 9420 lbs. of milk containing 3.2 per
cent of fat during the period considered, his milk would
have contained 301.44 Ibs. ot fat, which at 28.8 cents per
pound would have amounted to $86.81. It would have
made 301.44 X 1.152 = 347.26 lbs. of butter. In the column
headed 1.15 in the table, opposite 3.2 per cent of fat, we
find 3.68, which is the number of pounds of fat from 100
Ibs. of this patron’s milk. The error from the use of the
table in this way will never amount to more than { ounce
per 100 1bs. of milk.

Yield of Butter from One Hundred Lbs. of Milk, in Lbs.
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TABLE SHOWING AVERAGE PER CENT OF FAT
IN MILK., (Partly after MARTINY.)

-
a F -
Sum of S Sum of g Sum of a
P o - O,
n ry el K . n gl B n n -
g | & | djam) 8 ) & | & /Prfl 8| 8 | &[0
g |8 [3|.sl 8| 8| Bisll 2] 2|5
& 3] &< & & [} < 3] ) 3] :
w - - L] - - w - )
14.50| 11.60| 8.70/2.90 | 16.50( 13.20| 9.90/8.80|| 18.50( 14.80|11.10/8.70
55 64 ;3 9t ss| 24/ 93 31 55 84 1 7
60 68 92 60 28| 96| 32 60 88 = 72
65 72| 79[ 93 6s| 32 99| 33 6s] 93| 19| 73
720 76| 82 94‘ 70  3610.02f 34 70 96 23 74
14.75| 11.80| 8.85/2.98 | 16.75| 13.40 10.05/8.85/[ 18.75| x5.00{11.25(8.76
80| 84| 88 96 8 44| o8] 36 80| o4 28| 96
8s 88| orf 97 8s 48| 11 37 8s) o8| 31 7
9| 93 94 98 | 52| 14 38 9o 13| 34| 7
95| 96| 971 99 95| 56| 17| 39 95 16/ 371 7
15.00| 12.00| 9.00/8.00 13.60/10.20(8. 40}| 19.00| 15.20{11.40|8.80
o5 o4/ o3| or 64] 23 41 os 24 4 8z
10| o8] o6 o2 68| 26| 42 10| 28| 4 82
15 12| o9 o3 72 29| 43 15 32 49| 83
20 16] 12| o4 76| 32| 44 20 36| s2| 84
15.25( 12.20( 9.15/8.06 13.80|10.35/8.458(| 19.25( 15.40[11.55/8.85
30 2. 1 o6 84| 38| 46 30| 44| 5! 86
35| 2 arl o7 88| 41| 47 35| 48] 611 8
40| 33| 24 o8 92| 44| 48 4 52 88
4s| 36| a7] o9 96 47| 49 45| S6 67 89
25.50| 12.40| 9.30(3.10 14.00/10.50/8.80|| 19.50| 15.60|11.70(8.90
ss| 44| 33| o4/ 53| st ss| 64| 73 o1
60 48| 36| 12 o8| 56| 52 60| 68| 76| o2
6s| s2[ 39| 13 13| 59| 53 65 72| 79 93
70| 56] 43| 14 16| 62| 4 70) 76] 83| o4
15.75| 12.60[ 9.45/8.15 14.20,10.65/8.56{| 19.75| 15.80[11.85|8 98
[ 48] 16 24| 68| s6 80| 84 96
85 sif 17 28| 71/ 57| 8s| 88 g1l o7
fol 73| 54 18 32| 74| 8 9ol 92 94| o8
85| 76| 7| 19 36 77| 59 9s| 96| 971 99
16.00| 12.80| 9.60/8.20 14.40,10.80|8.60|{| 20.00{ 16.00[12.00|4.00
os 84| 63 ar 44| 83 61 o5 o4 03] o1
10 88| 66| 22 48| 86| 62 10 o8 oz
15| 93| 69 23 52| 8| 63 15|  12) o9 o3
20 96] 72| 24 56| 92| 64 20 16| 13| o4
16.25( 13.00| 9.75(8.25, 14.60,10.95 8.65/| 20.25| 16.20/12.15|4.06
30 23 78| zGl 64| 98 30 24 1 o6
35 81 27 68 11.00f 67 35 28| 21 3
40 12, 84| 28 72| o4 68 40 32 24
4sl 16| 871 29 i 76| o7 69 45 36| 27] og
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TABLE SHOWING AVERAGE PER CENT OF FAT
IN MILK.—(Continued.)

Sum of g Sum of g Sum of g

o, o, O,

- n =G - T — = n < —|u &

THHE RS HHEE

o . 7] -5 1) -5

e |el2le e felE%e|a|e|X®
w - L] w - L v - L)

20.50| 16.40 12.30{4.10|| 22.50| 18.00|13.50 4.50|| 24.50| 19.60/14.70(4.90

55 44 33 11 55 o4 53 51 55, 73 91

60 48 36| 12 60 o8] 6| s2 60 23 76| 92

65|  s2; 39| 13 65 12| 59| 53 65 72{ 79| 93

7 56 42| 14 70 16 63 54 70 76| 82 94

20.75] 16.60 12.45/4 15|| 22.75| 18.20|13.65 4.66|| 24.75( 19.80(14.85|4.96

80 64 48] 16| 24| 68 56 80| 84| 88 96

8s 68[ st 17 8s 28 71[ 57 85 88| ot o7

%o 72, 54 18 90| 32| 74 S8 90| 92 94 o8

95 76| 571 19 9s| 36 77| 59 9s| 96( 97| 99

21.00| 16.80 12.60/4.20|| 23.00| 18.40|13.80 4.60|| 25.00| 20.00{15.00/5.00

o5 84! 63 21 o5 44| 83 61 os o4f o3 or

10| 88l 66| 22 10 48| 86 62 10 o8 ob| o2z

15, 9«[ 69| 23 15 52 39i 63 15 12[ o9 o3

20 96I 72| 24 20| 56| 9z| 64 20 16| 12| o4

21.25| 17.00 12.75|4.26|| 23.25| 18.60[13.95 4.86|| 25.25| 20.20|15.15/6.05

30 o4 7 26| 30| 64 o8 66 30] 24| 18] o6

35 o8| 81 27, 35 68l14.01 67 35 28] 21| o7

40| 12 84 28, 40| 72l o4 68 40 32 24| o8

45 16, 871 29 4s| 76| o7, 69 45| 36| 271 o9

21.50| 17.20 12.90|4.80|| 23.50| 18.80|14.10 4.70]| 25.50| 20.40|15.30|6.10

ss| a4 93] 31 ss| 84 13l ¢ ss| 44| 33 1

60| 28| 96[ 32 60 88| 16| 72 60| 48] 36 12

65| 32{ 99| 33 65 921 19| 73 65| 52| 39| 13

70|  36/13 02| 34 70 96| 32| 74 70| 56| 43| 14

21.75| 17.40[13.05/4.86|| 23.75| 19.00(14.25 4.75|| 25.75| 20.60|15.45/6.15

80| 44| o8| 36 go o4 2 76 80| 64} 48[ 16

85, 48| 11| 37 8s o8 31‘ 77 85 68 sx| 17

9| 52| 14 38 90| 12| 34 78 90| 72| sS4 18

95 56| 171 39 95 16, 37‘ 79 95 76| 571 19

22.00| 17.60(13.20(4.40|( 24.00( 19.20|14.40 4.80|| 26.00| 20.80]15.60/5.20

o5 64| 2 41 o5 24| 43| 81 o5 84 63 2z

10 68 zg 42 10| 28| 46 82 10 88 66| 22

15| 73l 29| 43 15 32| 49! 83 15, 92| 69 23

20 76| 32| 44 20 36, 52‘ 84 20| 96| 72| 24

22.25| 17.80(13.35|4.45|| 24.25| 19.40[14.55 4.85|| 26.25| 21.00|15.75|8.28

30 84| 38| 46 30 44| 8, 86 30 o4 78| 26

35 88| 41| 47 35 48] 61/ 87 35 o8| 81 a7

40 92| 44| 48 49| sz| 64 88 40 12| 84 28

45 96 47| 49 45 s6| 67] 89 45 6] 871 29
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SUGGESTIONS TO PATRONS OF CHEESE FAC
TORIES AND CREAMERIES. (Curts.)

Care of Milk.

1. All milk for the cheese factory must be clean, pure,
and wholesome, or the cheese will be bad. One hundred
pounds of bad milk will injure 10,000 pounds of good milk.

2. The law is very strict against watering or skimming.
A fine of $10.00 to $100.00 is imposed if convicted.

3. After a cow has dropped her calf, the milk should not
be taken to the factory until the tenth milking.

4. Milk run through an aerator as soon as drawn from
the cow, in open air, is better for cheese and butter making
than when setin a tub of water and dipped. By any means
at your command thoroughly air the milk until cooled.

5. Stagnant water, dead carcasses, or filth of any kind in
the pasture or barn-yard produces tainted milk. For this
reason set the can of night’s milk in a clean place.

6. Milk with clean hands; never wet them with milk; it
is positively filthy.

7. See that the cow’s udder is brushed clean and free
from fine dirt and dust before milking.

8. Never mix the night’s and morning’s milk. It will
many times sour them both by pouring the warm milk into
the cold.

9. Small cans (10 to 15 gallons) are much preferred to

-larger ones, as the milk is kept in a better condition.

10. Whey should be taken home in separate cans from
that in which the milk is brought in.

11. If whey is taken home in the milk-cans, empty at
once, wash with tepid water, then scald and turn them out
to the sun.

12. Insist that the cheese-maker keep the whey-vat clean,
by washing and scalding at least twice a week.

13. Insist that your factory shall take in milk by the
Babcock test, paying each patron according to what he de.
livers.

14. Use a Babcock test yourself and know just what you
produce; turn off the poor cows ard fill their places with
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good ones. Every patron should know for himself whether
he is boarding unprofitable cows. There is no better way
of knowing this than by the use of the Babcock test at the
barn. The cost of the test is but little, but its instruction
is very valuable. .

15. It should always be remembered that pure milk can
only be had through healthy cows, pure feed, pure water,
pure air, and cléanly handling. Every patron is affected
in the cash outcome by the way his brother patrons pro-
duce and handle their milk, hence the necessity of each
adhering to sound rules based on sound dairy sense. There
is not a first-class factory in the land where good prices are
obtained for cheese but what the patrons practise thorough
cleanliness in the care of milk. Remember, it is a matter
of profit to each to do this.

Care of Cows.

Pay special attention to the comfort of your cows. Do
not let them remain out in cold rain-storms ; it will reduce
the flow of milk. Feed liberally. The cow must at all
times have all the good feed she can eat and digest. Be
sure and provide some soiling-crop against the July and
August drought; if the cow shrinks then you will lose money
in the fall, when butter and cheese are high. Oats and
peas, sweet corn or field corn, drilled 3} feet apart, are a
good soiling-crop.

A silo is a great help in the economical production of
cow feed. Thousands of successful dairymen have proved
this. It is no longer an experiment.

Dairy farming at high profit calls for close study con-
cerning the cow, concerning her feed, and how to produce
it at the best and cheapest. Every dairy neighborhood
will show men who make nearly double the profit from the
business that others do. We believe that it will pay every
man to be intelligent and as well posted as he can be on these
important questions. We must bring up the grade of our
reputation by making better butter and cheese. This will
bring on a larger and better paying demand. To cheat the
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consumer with poor goods will, in the end, destroy the
business. Better dairymen, better milk, better products,
better reputation in the world’s markets, will surely bring
better profits, and is the only true road to DAIRY SucCCEss.

BY-LAWS AND RULES FOR CO-OPERATIVE
CREAMERY ASSOCIATIONS,

I. This association shall be known as the — — Co-
operative Creamery Association.

II. The purpose of the association shall be to locate,
establish and carry on the manufacture and sale of milk
products, in such a manner as will conduce to the greatest
convenience and profit of the producers over the greatest
amount of territory in the town of — — and vicinity. Also
to purchase, use, and hold real and personal estate neces-
sary for the transaction of the business of the association.

II1. The capital stock of the association shall be — —
dollars, divided into — — shares of ten dollars each.

IV. This association shall be co-operative. Cream and
milk may be purchased or accepted from any person not a
stockholder on the same terms and conditions as may be
prescribed for stockholders.

V. Any person directly engaged in agricultural pursuits
may become a member of this association by taking one or
more shares of the stock of the association.

VI. 1. The regular meetings of the association shall be
held semi-annually, viz., on the first Mondays in — — and
— — — in each year, at such time and place as the board
of directors may determine; and notice of such meeting
shall be given by the clerk to each member by mail seven
days at least previous to the date of said meeting. 2.
Special meetings may be called either by the president,
with the advice and consent of a majority of the directors,
or upon written request of one third of the stockholders of
the association, upon seven days’ notice as above. 3.
Meetings of the board of directors may be called by the
president or by any two directors.

VII. 1. The officers of the association shall consist of a
president, clerk, treasurer, five directors, and two auditors.
2. The president shall be chosen annually by the board of
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directors, by written ballot, at the regular meeting in
October. 3. The clerk, treasurer, board of directors, and
auditors shall be chosen by the stockholders annually, by
written ballot, at the regular meeting in October, and all
officers shall hold office till others are chosen and qualified
in their stead. Vacancies in the above-named offices may
be filled at any meeting of the stockholders ; in the mean-
time by the board of directors. In case of the absence of
the clerk a temporary clerk may be chosen and qualified
in his stead.

VIII. At any regularly called meeting of the association,
nine of the members thereof, and at any meeting of the
board of directors, three members thereof, shall constitute
a quorum for the transaction of business.- A less number
may adjourn from time to time. '

IX. It shall be the duty of the president, who shall be a
director, to preside at all meetings of the association and of
the board of directors, preserve order therein, put all ques-
tions, announce all decisions, and, in case of an equal divi-
sion, to give the casting vote. He shall receive and safely
preserve all bonds required of the officers of the associa-
tion and sign all certificates or documents issued by the
association or board of directors. In the absence of the
president, it shall be the duty of one of the board of direc-
tors, in order of their seniority, to preside at any meeting.

X. It shall be the duty of the clerk to attend all meet-
ings of the association and of the board of directors, and
to keep a correct record of the same, which record shall be
open for the inspection of any member. He shall give
notice of all meetings and of all appointments on commit-
tees, to each member thereof, and to each officer chosen, of
his election; and shall serve all such other notices as ap-
pertain to his office or as may be directed from time to time
by the association or board of directors. - He shall attest
all certificates or documents issued signed by the president,
shall file all bills and reports and such other documents as
may be ordered to be filed, and shall carry on all such
correspondence as may be directed ; shall act as secretary
of all committees when called upon; shall keep a correct
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financial account between the association and its members,
and shall have charge of all property not otherwise disposed
of. He shall give such bonds for the faithful performance
of his duty, and receive such compensation for his services,
as the board of directors may determine.

XI. It shall be the duty of the treasurer to receive all
money belonging to the association, giving' his receipt
therefor. He shall draw all money for the payment of
claims against the association under the direction of the
board of directors. He shall make a report to the board of
directors at such times as they may require. He shall per-
form all duties required of him by the laws of the common-
wealth and shall give such bonds for the faithful perform-
ance of his duty as the board of directors may require.

XII. It shall be the duty of the board of directors to
attend to the general affairs of the association, invest the
funds of the same, appoint such other agents and officers
as in their judgment the interests of the association require,
and fix all compensations. They shall keep or cause to be
kept a correct account of all cream or milk furnished by
the stockholders or patrons, and a correct account of all
sales. They shall prescribe the rules and regulations
governing the collection and delivery of the cream and
milk; may cause the quality of the same to be tested as
often as may be deemed expedient; may authorize the prem-
ises of any stockholder or patron to be inspected, and
may reject and refuse to collect or receive any cream or
milk that is unsatisfactory or not furnished in compliance
with the prescribed regulations. They shall establish
prices and have full power over the business of the associa-
tion, and shall in all cases pursue such measures as in their
judgment will tend to the best interests of the association.
They shall make a full report of their doings, and a full
statement of the business at each regular meeting, or
whenever called upon to do so by vote of the stockholders.

XIII. The duties of the_ auditors shall be to audit ali
accounts of the association, making a report to the board
of directors at the time of the regular meetings, and at such
other times as they may require.
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XIV. The net profits of the business of the association,
after such deductions have been made as the laws of the
commonwealth require, shall be divided pro rata among the
stockholders, according to the number of shares held by
each. [Note.—It is understood that the profits shall not
exceed 6 per cent on capital, all receipts in excess of this
sum and necessary reserves being declared in payment to
patrons for cream or milk furnished.]

XV. 1. Any person doing business for the association or
incurring expense therefor shall receive a just remunera-
tion for such services or expense. 2. All documents issued
by the association shall bear the seal thereof, said seal to
be in charge of the clerk. 3. The directors shall procure
a corporate seal. 4, No member of the association can
transfer his stock to any person not directly engaged in
agricultural pursuits. 5. In case shares are transferred by
one person to another, the certificate thereof must be sur-
rendered to the treasurer, and the board of directors shall
cause another certificate to be issued to the person to whom
the transfer is made.

XVI. Theseby-laws shall not be altered or amended unless
such alteration or amendment be proposed in writing one
meeting previous to action being taken ; provided also that
two thirds of the members vote in the affirmative.

BY-LAWS AND RULES FOR CO-OPERATIVE
CHEESE FACTORIES.

ArTICLE 1. This association shall be known as the — — —
Cheese Factory Association.

ART. 2. There shall be two meetings held yearly at the
factory—one in the spring and one in the fall or winter, to be
called by the president.

ART. 3. At the first meeting in each year there shall be
chosen by the patrons a president and a treasurer and sales-
man,

ART. 4. The salesman and treasurer shall sell all the cheese,
and as soon as he shall have sold and collected for one month’s
make of cheese, he shall, after paying the proprietor for mak-
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ing and deducting the other expenses, divide the proceeds pro
rata, according to the amount of butter-fat delivered by each
patron, as determined by the Babcock test.

ART. 5. It shall also be the duty of the treasurer and sales-
man to keep the books of the association, and make final divi-
dend yearly to all the patrons whenever all the cheese is sold
and paid for. He shall also keep a milk book, showing the
number and amount of cheese made each month, to be taken
from the factory’s books. Said treasurer’s milk and cheese
books shall be subject to the inspection of the patrons and tne
president.

ART. 6. The manager shall keep an accurate account with
each patron of the number of pounds of milk delivered each
day and make and record daily (every week or month) tests of
same to show its fat content; also an account of the number and
amount of cheese made, which accounts shall be subject to the
inspection of the officers and patrons.

ART. 7. The president shall be authorized to preside over
the entire transactions of patrons or officers, and constitute a
committee to investigate all matters pertaining to said factory,
and if any contingency should arise, he shall be authorized to
bring suit in law against any delinquent.

ART. 8. The manager (cheese-maker) shall be authorized to
criticise all milk offered, and he shall reject the same if in his
judgment said milk is unfit to run into cheese; also to deter-
mine the fat content of any milk, and if found to be below the
legal standard of the State, shall report the same to the presi-
dent, whose duty it shall be to send out a committee of three to
the premises of said delinquent, witnessing the transit of the
milk on the ensuing day from the cow to the factory, which
shall again be tested as on the previous day, and if found to
vary, the party in question shall be adjudged guilty of having
diluted or adulterated the same, as shall appear, and shall forfeit
and pay to the association as liquidated damages the sum of
twenty-five dollars for each and every day such dilution shall
occur. ’

ART. 9. The president shall also have power to call special
meetings of the patrons at any time he may deem it necessary.
and he shall be required to call a meeting of the patrons when-
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ever a request is presented to him signed by ten patrons.
Whenever a meeting is to be called, the president shall give
patrons at least two days’ notice.

ART. 10. The action of the treasurer and salesman in regard
to selling or holding cheese shall be governed by a vote of a
majority of the patrons. If no vote is taken, he is to exercise
his best judgment in the matter.

ART. 11. In voting at any annual or special meeting of this
association the patrons shall be allowed one vote for every cow
the milk of which is brought to the factory. [This may be
altered to one vote on each share of the capital stock or one
vote to each shareholder.]

ART. 12. The treasurer and salesman shall attend all meet-
ings of the association whenever possible, and shall take min-
utes of the proceedings, and place the same on file in his office,
and in other respects act as secretary. In case he should be
absent, a temporary secretary may be chosen. In case the
president is absent at any meeting, a temporary president may
be chosen for a presiding officer.

RULES FOR PATRONS AND INSTRUCTIONS TO
CREAM OR MILK GATHERERS.

These rules may be made to 2pply to either whole-milk or gathered-
cream creameries.

Feeding.—We insist upon only such food being fed to cows
as will produce the largest and best quality of milk or cream.
Turnips, onions, cabbage, or anything likely to injure the
quality of milk, cream, or butter is prohibited.

Milking.—Cows must be carefully cleaned before milking,

to avoid odors that taint the milk. The milk must be strained
through two strainers—one of them cloth—before going into
the cans. Thorough cleanliness must be observed in every-
thing. .
Creamers and Cans.—Creamers must be kept in a place free
from odors, and cleanliness maintained in their vicinity, Tanks
and cans must be kept sweet and clean, and the water free and
clear. Cans must be wasked, then scalded every time they are
used. The water in the creamers should not go below 45 de-
grees in summer and 40 degrees in winter,
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Setting Milk.—All cans must be filled full of fresh milk, so
far as possible, and immediately placed in the tank. Aftercans
are set in water they must not be disturbed. Patrons are not
allowed to draw off the milk except on Sundays, or with per-
mission from the trustees.

Mixing Milk.—Cans must not be partly filled at one milking
and after standing long eaough for the cream to begin to sepa-
rate be filled with milk from another milking, or with anything
.whatever. After a can has once been set it must not in any
way be disturbed or meddled with, nor the milk drawn off by
the patrons, except on Sunday.

Night's Milk.—When milk is delivered-but once each day,
the cans containing the night’s milk must be set in cold water
immediately after milking and the milk thoroughly stirred by
using a dipper and pouring until the milk is thoroughly cooled.
A better plan is to use a cooler to thoroughly cool and aerate
the milk before it is put in the cans. The night’s milk must be
left setting in cold water until it is hauled to the creamery.

Cream and Milk Gatherers.—Cream and milk gatherers are
forbidden to take any cream or milk which is dirty, or for any
reason, in their judgment, is not of satisfactory quality or con-
dition, or which has been in any way so treated as to indicate
that an attempt has been made to interfere with the proper and
natural separation of the cream, or of its being correctly counted
on the gauge, or in violation of these rules.

Any patron found neglecting or violating any of these rules
must at once be reported to some one of the board of trustees
or directors, and his cream or milk must not again be taken till
he has satisfied the trustees that his neglect was, for good rea-
sons, excusable ; and if any patron shall more than once be so
reported it shall be deemed a sufficient reason for refusal to
again receive his cream at all. ’

Cream or milk gatherers are especially directed to take all
possible pains to discover all violations or neglect of any of
these rules, and strictly enforce them in every case.

These rules and instructions are found by experience and
observation to be necessary for the protection of the association
and the best good of all its members. Copies thereof will be
securely posted conveniently near each tank where milk-cans
are set, so that ignorance can be no excuse for neglect.
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Patrons are requested to notify the board of trustees or direc-
tors if any cream or milk gatherer is in any way delinquent or
careless in his observance of these instructions. '

Patrons who are not disposed to be governed by these rules
are requested to so advise the trustees or directors, and the
treasurer will make prompt settlement with any who wish to
withdraw, )

By order of the trustees or directors,

eeesecssssscescsesssesscssssessss, President,

9000000000000 000000000000000c0cctoy Treas.



PART IIl. GENERAL TOPICS.

I. CONSTITUTIONS OF AGRICULTURAL
ASSOCIATIONS.

CONSTITUTION AND BY-LAWS OF AGRICULTURAL
CLUBS.

Together With Rules of Order, and Order of Business.
(McKEerrow.)

Constitution.

PrREAMBLE.—We, the undersigned, interested in agricul-
ture and horticulture, and desirous to secure the benefits to
be derived from organization, for the purpose of practical
discussion and the promotion of the common interests
of our pursuits, do subscribe the following Constitution:

ARTICLE I. Name.—This association shall be styled and
known as the —— Agricultural Club.

ARTICLE II. Objects.—The objects of this club are to ad-
vance the knowledge and promote the general interests of
agriculture and horticulture in this community.

ARTICLE III. Officers. — The officers ‘shall consist of a
president, vice-president, recording secretary, correspond-
ing secretary, treasurer, and librarian.

ARTICLE IV. Duties of Officers.—Section 1. It shall be
the duty of the president to preside at all meetings of the
club; to enforce a due observance of the Constitution, By-
laws, and Rules of Order; to assign topics of discussion at
the suggestion of members. He shall neither make nor
second any motion, but shall have the privilege of taking
part in debate; and while he has the floor the meeting for
the time being shall be in charge of the vice-president;
but the president shall have no vote unless the club shall
be equally divided.

Section 2. It shall be the duty of the vice-president to
preside at all times when the president is absent, and while
he shall have temporarily vacated the chair.
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Section 3. The recording secretary shall keep a record
of the proceedings of the club; also the name of each
member, and shall on the regular last meeting of each year
prepare and read the names of all members; and he shall
have charge of the archives of the club.

Section 4. The corresponding secretary shall conduct
the correspondence of the club and act as recording secre-
tary in the absence of that officer. He shall also render
such assistance to the recording secretary as that officer
may require in the performance of his duties.

Section 5. The treasurer shall keep all money belong-
ing to the club, and disburse the same under the direction
of the club, according toits laws. He shall collect all fees
and dues of members, and shall at some time during the
month of December of each year notify such as are in
arrears and request their dues. He shall keep a correct
account of all moneys received and expended.

Section 6. The librarian shall have charge of the li-
brary and its appurtenances, regulating the use of the same
by the members, according to the rules and regulations
prescribed. He shall make a written report of the condi-
tion of the library at the annual meeting, and at such
other times as the club may direct. He shall, within one
week, deliver to his successor in office the library and its
appurtenances, and all books, papers, and documents in
his possession belonging to the club.

ARTICLE V. Elections.—All elections for officers shall be
by ballot, and shall be held at the first regular meeting in
January of each year; and their terms shall commence im-
mediately after their election, to continue for one year, or
until others are elected to fill their places. In the case of
vacancy occurring in any office the club shall go imme-
diately into an election to fill the same. A majority of all
the votes cast shall be necessary to a choice.

ARTICLE V1. Membership.—Section 1. Any person inter-
ested in agriculture or horticulture, and of good moral
standing, may become a member of this club by signing
this Constitution, agreeing to support all laws and regula-
tions made in pursuance thereof, and paying fifty cents
~anually into the treasury.

‘ection 2. Honorary membership may be conferred in
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consideration of eminent character and services in honor
of agriculture or horticulture and shall be conferred with-
out fee or dues. The recipient shall not be entitled to
hold office, but may take part in all discussions and vote
on all questions.

ARTICLE VII. Amendments.—No alteration, amendment,
or addition can be made to this Constitution, neither can
any part of it be repealed, without a vote of two thirds of
the members present. Any proposed alteration, amend-
ment, addition, or repeal must be submitted in writing,
filed with the recording secretary, and read at two regu-
lar meetings next preceding that on which the vote is taken.

By-laws.

ARrTICLE I. This club shall assemble weekly (or twice a
month) on —— evenings from November 1st to April

1st, and at such intervals thereafter as may be agreed
upon by the club, or appointed by the president. The
time and place of meeting may be altered at any regular
meeting of the club by a vote of two thirds of all of the
members present.

ARTICLE II. Section 1. Seven members shall constitute
a quorum for the transaction of business of the club. A
less number may meet, maintain a discussion on any topic,
and adjourn to any given time.

Section 2. Persons presént, not members of the club,
may be invited to take part in all discussions of agricul.
tural topics; but they shall take no part in the business of
the club.

ArTIcLE III. Section 1. If the funds of the club should
at any time be exhausted, or inadequate to meet the de-
mands contemplated by the Constitution, there shall be an
equal assessment upon each member to make up the de-
ficiency.

Section 2. No appropriation of money from the funds
of the club shall be lawful, except in furtherance of the
objects contemplated by the Constitution, as stated in ar-
ticle 2, or as especially provided by these By-laws.

ARTICLE IV. Section 1. There shall be a library estab-
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lished for the use of the club in furtherance of the objects
contemplated in article 2 of the Constitution.

Section 2. The library shall be open to the free use of
the members of the club, who shall not be more than three
months indebted to the treasury, subject to the prescribed
rules and regulations.

Section 3. The library shall be maintained by the sur-
plus fund, after defraying the expenses of the club, and
by the voluntary contributions and donations of the mem-
bers, to be duly accredited to each contributor and donor.

Section 4. The library shall be in charge of the li-
brarian, as provided in article 4, section 6, of the Consti-
tution. There shall be a standing library committee of
three members appointed at each annual meeting, of whom
the librarian shall be one, and ex-officio chairman, which
shall have charge of the purchase and collection of books,
papers, and pamphlets for the library, and perform such
other duties as may be ordained.

Section 5. Rules.—Rule 1. No member shall have from
the library more than one (two) book(s) at a time.

Rule 2. No volume shall be retained longer than two
weeks, under penalty of a fine of ten cents for the first
week of detention, and five cents for every week thereafter.

Rule 3. There shall be assessed for injuries as follows:
1st. For an injury beyond ordinary wear, an amount pro-
portionate to the injury, ascertained by the librarian. 2d.
For the loss of the volume, the cost of the book; and if one
of a set, an amount sufficient to replace it, or purchase a
new volume.

Rule 4. No person having incurred a fine shall be per-
mitted to take books from the library until the fine is paid.

ARTICLE V. A vote of two thirds of all the members
present shall be required to pass any appropriation of
money by the club, other than for its necessary contingent
expenses. .

ARTICLE VI. Section 1., Any member who shall suffer
his account with the treasurer to go unsettled for more
than one year shall cease to be considered as belonging to
the club, and his name shall be stricken from the roll ac-
cordingly.
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Section 2. Any member who shall be guilty of any gross
violation of the rules of order, or of profane or indecent’
language or conduct, at any of the meetings of the club
shall be fined, reprimanded, or expelled, as the club may,
by a two thirds vote, decide.

Section 3. Any member who shall become guilty of any
heinous offence or disgraceful practice, such as to render
him an unfit associate, shall, on conviction thereof, be ex-
pelled from the club.

ARrTICLE VII. These By-laws may be amended in the
same manner as the Constitution.

Standing Resolutions.

Resolved, That after this date the weekly meetings of
this club shall be held on ——, at ——, or at the resi-
dences of the members of the club, at —— o’clock.

Resolved, That there shall be an Executive Committee,
consisting of the president, recording secretary, and treas-
urer, having power to transact the necessary business
of the club, during the term when the meetings are not
held.

Rules of Order.

1. No question shall be stated unless moved by two
members, nor open for discussion until stated by the presi-
dent.

2. When a member intends to speak on a question, ne
shall rise in his place and respectfully address his remarks
to the chair, confine his remarks to the questidn, and avoid
personalities. Should more than one person rise at a
time, the president shall determine who is entitled to the
floor.

3. When a member is called to order by the president,
or any other member he shall at once take his seat, and
every point of order shall be decided by the president,
without debate, subject to an appeal to the club.

4. In case of an appeal from the decision of the chair
the question shall be put to the club thus: *‘ Shall the de-
cision of the chair be sustained?”” which shall be decided
without debate.
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5. No member shall interrupt another while he is speak.
*ing, except to call to order.

6. Any member may call for a division of the question,
when the sense will admit of it.

7. When any three members call for the yeas and nays,
they shall be taken and recorded on the minutes.

8. All resolutions shall, when required by the president
or any member, be submitted in writing, and signed by the
member offering the same.

9. Cushing’s ‘‘ Manual of Parliamentary Practice’’ shall
be adopted as authority in all matters pertaining to parlia-
mentary order in the club.

10. These Rules may be amended in the same manner
as the Constitution and By-laws.

Order of Business.

1. Calling the roll of officers and necessary filling of
vacancies.

2. Reading of minutes of last meeting.

3. Reports of committees.

4. Unfinished business.

5. New business.

6. Reception of new members.

7. Has any member any question to ask for information
in regard to his farm, stock, etc.?

8. Reading of communications and essays.

9. Discussion of regular topic.

10. Assignment of subject for next discussion.

. CONSTITTUTION OF VILLAGE-IMPROVEMENT
SOCIETIES.

ARTICLE 1. This society shall be called the Im-
provement Society.

ARrT. 2. The object of this society shall be to improve
and ornament the streets and public grounds of the village
by planting and cultivating trees, establishing and protect-
ing grass-plats and borders in the avenues, and generally
doing whatever may tend to the improvement of the village
as a place of residence.
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ART. 3. The business of the society shall be conducted
by a board of nine directors, five gentlemen and four
ladies, to be elected annually by the society, who shall
constitute the board. This board shall, from its own
number, elect one president, two vice-presidents, a secre-
tary, and treasurer, and shall appoint such committees as
they may deem advisable to further the ends of the society.

ART. 4. It shall be the duty of the president, and, in his
absence, of the senior vice-president, to preside at all meet-
jngs of the society, and to carry out all orders of the board
of directors.

ART. 5. It shall be the duty of the secretary to keep a
correct and careful record of all proceedings of the society
and of the board of directors in a book suitable for their
preservation, and such other duties as ordinarily pertain
to the office. -

ART. 6. It shall be the duty of the treasurer to keep the
funds of the society, and to make such disbursements as
may be ordered by the board of directors.

ART. 7. No debt shall be contracted by the board of
directors beyond the amount of available funds within
their control to pay it, and no member of this society shall
be liable for any debt of the society beyond the amount of
his or her subscription.

ART. 8. Any adult person may become a member of this
society by paying two dollars ($2.00) annually. Any per-
son not of age who shall plant and protect a tree, under
the direction of the board of directors, or shall pay the
sum of $1.00 annually, may become a member of this
society until of age, after which time the annual dues
shall be increased to two dollars ($2.00), the same as other
adults.

ART. 9. The annual meeting of the society shall be held
during the first week in October at such place as the board
of directors may select, and a notice of such meeting shall
be posted in prominent places through the village. Other
meetings of the society may be called by the board of
directors when desirable.

ART. 10. At the annual meeting the board of directors
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shall report the amount of money received during the year,
and the source from which it has been received; the amount
of money expended during the year, and the objects for
which it has been expended; the number of trees planted
at the cost of the society, and the number planted by indi- :
viduals; and, generally, all acts of the board that may be
of interest to the society. This report shall be entered
on the record of the society.

ART. 11. This constitution may be amended with the
approval of two thirds of the members present at any
annual meeting of the society, or at any special meeting
called for that purpose, a month’s notice of the proposed
amendment, with its object, having been given.

CONSTITUTION OF ROAD LEAGUES.

ARTICLE 1. This organization shall be known as the
Road League of County, (State).

ART. 2. Its object shall be the improvement of publie
roads in and vicinity.

ART. 3. Any person may become a member on payment
of one dollar per annum, and shall be entitled to vote at
annual meetings.

ART. 4. The annual meeting shall be held in November
on Mondays on or preceding the full moon.

ART. 5. The business of the Road League shall ba
intrusted to a council of twelve, who shall be chosen by
ballot at the annual meetings, and they shall hold office
until their successors are elected.

By-laws.

ART. 1. The council of twelve shall convene as soon as
possible after the election, and shall choose from their
number a president, also a secretary and treasurer (who
may be one and the same person), and the council shall
hold meetings monthly at the call of the secretary.

ART. 2. The president shall preside at all meetings, and
when absent a member present shall be called to the chair
in the usual way.
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ART. 3. The secretary shall keep a record of the proceed-
ings of all meetings and conduct the correspondence of the
league.

ART. 4. The treasurer shall keep an accurate account of
receipts and disbursements in a book for that purpose, and
all disbursements shall be authorized or approved by the
council.

ART. 5. Meetings of the council may be called by order
of the president, or at the request of three of its members,
and five shall constitute a quorum.

ART. 6. The president shall appoint a monthly committee
of two members of the council, who shall give special
supervision to the work of the overseer in charge of the
roads under the jurisdiction of the league, and serve until
their successors are appointed.

ART. 7. The council shall fill all vacancies occurring by
resignation or otherwise, and they may drop from their
number any member who shall persistently neglect his
duty, or manifest indifference by non-attendance of the
monthly meetings.

ART. 8. The constitution and by-laws of this league may
be changed by a two thirds vote of the entire council,
notice of such change having been given in writing at a
preceding meeting.

The order of business of the council shall be as follows:
1. Roll-call. 2. Reading of minutes of previous meeting.
3. Report of treasurer. 4. Unfinished business. 5. New
business. 6. Reports of committees and of the overseers
7. Adjournment.
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II. MISCELLANEOUS SUBJECTS AND
TABLES.

EXPLANATION OF THE FLAG SIGNALS ADOPTED
BY THE UNITED STATES WEATHER BUREAU.

The U. S. Weather Bureau furnishes, when practicable,
for the benefit of the general public and those interests de-
pendent to a greater or less extent upon weather condi.
tions, the ‘‘Forecasts’ which are prepared daily, at
10 A.M. and 10 P.M., for the following day. These weather
forecasts are telegraphed to observers at stations of the
Weather Bureau, railway officials, and many others,
and are so worded as to be readily communicated to the
public by means of flags or steam whistles. The flags
adopted for this purpose are five in number, and of the
form and dimensions indicated below:

Weather Flags.
No 4. No. s.
Black ‘Tri- White Flag

No. 3. .
No. 1. No. 2. White ang Blue anFular with black
White Flag. Blue Flag. Flag. Flag. squareincentre.

Clear or fair Rain or snow. Local rains  Temperature Cold wave.
weather, or Snow signal.

Interpretation of Displays.

No. 1, alone : fair weather, stationary temperature.

No. 2, alone : rain or snow, stationary temperature.

No. 3, alone : local rain or snow, stationary temperature.
No. 1, with No. 4 above it: fair weather, warmer,

No. 1, with No. 4 below it : fair weather, colder.
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No. 2, with No. 4 above it: warmer weather, rain or snow,
No. 2, with No, 4 below it : colder weather, rain or snow.
No. 3, with No, 4 above it : warmer weather, with local rains
or snow.
No. 3, with No. 4 below it: colder weather, with local rains or
snow,
Explanation of Whistle Signals.

A warning blast of from fifteen to twenty seconds’ duration is
sounded to attract attention. After this warning the longer blasts
(of from four to six seconds’ duration) refer to weather, and shorter
blasts (of from one to three seconds’ duration) refer to temperature;
those for weather are sounded first.

Blasts, Indicate.
Onelong..co.ecvvveeieseesnee... Fair weather
Twolong....ccovu..... «eeses oos.Rain or snow
Threelong ..........e0veeneen... . Local rain or snow

One short...... veeveeeeveneess. .. Lower temperature
Two short..... . ..ccoveuerios.. .. Higher temperature
Three short ....eecvveeveieesess...Cold wave

By repeating each combination a few times, with intervals of
ten seconds, liability to error in reading the signals may be
avoided.

Explanation of Storm and Hurricane Warnings.

Storm warning.—A red flag with a black center indicates that
a storm of marked violence is expected.

The pennants displayed with the flags indicate the direction
of the wind: red, easterly (from northeast to south); white,
westerly (from southwest to north). The pennant above the
flag indicates that the wind is expected to blow from the north-
erly quadrants; below, from the southerly quadrants.

By night a red light indicates easterly winds, and a white
light above a red light, westerly winds.

Hurricane warning.—Two red flags with black centers, dis-
played one above the other, indicate the expected approach of a
tropical hurricane, or one of those extremely severe and dangerous
storms which occasionally move across the Lakes and northern
Atlantic coast.

No night hurricane warnings are displayed.
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LIST OF HEADQUARTERS OF STATE WEATHER
SERVICES.

The headquarters of the state weather services are as

follows:

Auburn, Alabama.
Little Rock, Arkansas.
Sacramento, California.
Denver, Colorado.
Atlanta, Georgia.
Springfield, Illinois.
Indianapolis or Lafayette,
Indiana.
Des Moines, Iowa.
Topeka, Kansas.
Louisville, Kentucky.
New Orleans, Louisiana.
Baltimore, Maryland.

Cambridge, Massachusetts.

Lansing, Michigan.
Minneapolis, Minnesota.
University, Mississippi.
Columbia, Missouri.

Crete, Nebraska.

Carson City, Nevada.

New Brunswick, New Jersey.
Santa Fé, New Mexico.
Ithaca, New York.

Raleigh, North Carolina.
Bismarck, North Dakota.
Columbus, Ohio.

Portland or Oswego, Oregon.
Philadelphia, Pennsylvania.
Columbia, South Carolina.
Huron, South Dakota.
Nashville; Tennessee.
Galveston, Texas.
Lynchburg, Virginia.
Olympia,”Washington.
Parkersburg, West Virginia.
Milwaukee, Wisconsin.

BENEFICIAL AND HARMFKFUL HAWKS AND OWLS,
(Yearbook U. S. Dept. of Agriculture.)

Much misapprehension exists among farmers as to the
habits of birds of prey. Examination of the contents of
the stomachs of such birds to the number of several
thousand has established the fact that their food consists
almost entirely of injurious mammals and insects, and that
accordingly these birds are in most cases positively beneficial
to the farmer, and should be fostered ana protected.

Among those wkolly beneficial are the large, rough-legged
hawk; its near relative, the squirrel-hawk, or ferruginous
roughleg; and the four kites: the white-tailed kite, Missis-
sippi kite, swallow-tailed kite, and everglade kite.

The class that is beneficial in the main—that is, whose
depredations are of little consequence in comparison with
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the good it does—includes a majority of the hawks and
owls, among them being the following species and their
races: March hawk, Harris's hawk, red-tailed hawk, red-
shouldered hawk, short-tailed hawk, white-tailed hawk,
Swainson’s hawk, short-winged hawk, broad-winged hawk,
Mexican black hawk, Mexican, goshawk, sparrow-hawk,
Audubon’s caracara, barn-owl, long-eared owl, short-eared
owl, great gray owl, barred owl, Western owl, Richardson's
owl, Acadian owl, screech-owl, flammulated screech owl,
snowy owl, hawk-owl, burrowing owl, pygmy owl, fer-
ruginous pygmy owl, and elf-owl.

The class in which tke karmful and the beneficial qualities
about balance each other includes the golden eagle, bald
eagle, pigeon-hawk, Richardson’s hawk, Aplomado falcon,
prairie falcon, and the great horned owl.

The karmful class comprises the gyrfalcons, duck-hawk,
sharp-shinned hawk, Cooper’s hawk, and goshawk.

HOW PATENTS ARE ISSUED.

Patents are issued in the name of the United States, and
under the seal of the Patent Office, to any person who has
invented or discovered any new and useful art, machine,
manufacture, or composition of matter, or any new or use-
ful improvement thereof, not known or used by others in
this country, and not patented or described in any printed
publication in this or any foreign country before the inven-
tion or discovery thereof, and not in public use or on sale
for more than two years prior to his application, unless the
same is proved to have been abandoned ; and any person
who by his own industry, genius, efforts, and expense has
invented and produced any new and original design for a
manufacture, bust, statua, alto-relievo or bas-relief, or any
new and original design for the printing of woolen, silk,
cotton, or other fabrics, any new and original impression,
ornament, patent, pattern, print, or picture to be painted,
printed, cast, or otherwise placed on or worked into any
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article of manufacture ; or any new, useful, and original
shape or configuration of any article of manufacture, the
same not having been known or used by others before his
invention or production thereof, or patented or described in
any printed publication, may, upon payment of the fee pre-
scribed and other due procgedings had, obtain a patent on
the same.

Every patent contains a short title or description of the
invention or discovery, correctly indicating its nature and
design, and a grant to the patentee, his heirs or assigns, for
the term of seventeen years of the exclusive right to make,
use, and vend the invention or discovery throughout the
United States and the Territories, referring to the specifica-
tion for the particulars thereof.

<If it appears that the inventor, at the time of making his
application, believed himself to be the original and first in-
ventor or discoverer, a patent will not be refused on account
of the invention or discovery or any part thereof having
been known or used in a foreign country before his inven-
vention or discovery thereof, if it had not been patented or
described in a printed publication.

No person shall be debarred from receiving a patent for
his invention by reason of its having been first patented in
a foreign country, unless the application for the foreign
patent was filed more than seven months prior to the filing
of the application in this country. But every patent granted
for an invention which has been previously patented in a
foreign country shall be so limited as to expire at the same
time with the foreign patent, or if there be more than one,
at the same time with the one having the shortest term, but
in no case shall it be in force more than seventeen years.

Joint inventors are entitled to a joint patent; neither can
claim one separately. Independent inventors of distinct
and independent improvements in the same machine can-
not obtain a joint patent for their separate inventions; nor
does the fact that one furnishes the capital and another
makes the invention entitle them to make application as

joint inventors; but in such cases they may become joint
patentees.
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Applications,—Application for a patent must be made in
writing to the Commissioner of Patents. The applicant
must also file in the Patent Office a written description of
the same, and of the manner and process of making, con-
structing, compounding and using it, insuch full, clear, con-
cise, and exact terms as to enable any person skilled in the
art or science to which it appertains, or with which it is
most nearly connected, to make, construct, compound, and
use the same; and in case of a machine, he shall explain the
principle thereof, and the best mode in which he has con-
templated applying that principle, so as to distinguish it
from other inventions; and particularly point out and dis-
tinctly claim the part, improvement, or combination which
he claims as his invention or discovery. The specification
and claim shall be signed by the inventor and attested by
two witnesses.

When the nature of the case admits of drawings, the ap-
plicant must furnish a drawing of the required size, signed
by the inventor or his attorney in fact, and attested by two
witnesses, which shall be filed in the Patent Office. In
cases of inventions that admit of representation by model,
the applicant, if required by the Patent Office, shall furnish

*a model of convenient size to exhibit advantageously the
several parts of the invention or discovery.

The applicant shall make oath that he does verily believe
himself to be the original and first inventor and discoverer
of the art, machine, manufacture, composition, or improve-
ment for which he solicits a patent; that he does not know
and does not believe that the same was ever before known
or used, and shall state of what country he is a citizen and
where he resides. Such oath may be made before any per-
son within the United States authorized by law to admin-
ister oaths, or, when the applicant resides in a foreign
country, before any minister, chargé d'affaires, coasul, or
commercial agent holding commission under the Govern-
ment of the United States, or before any notary public of
the foreign country in which the applicant may be, provided
such notary is authorized by the laws of his country to
administer oaths.
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On the filing of such application and the payment of the
fees required by law, the Commissioner of Patents shall
cause an examination to be made, and if, on such examina-
tion, it appears that the claimant is justly entitled to a
patent under the law, and that the same is sufficiently use-
ful and important, the Commissioner shall issue a patent
therefor.

Assignments.—Every patent or any interest therein shall
be assignable in law by an instrument in writing, and the
patentee or his assigns or legal representatives may in like
manner grant and convey an exclusive right under his
patent to the whole or any specified part of the United
States.

Caveats.—A caveat, under the patent law, is a notice
given to the office of the caveator's claim as inventor, in
order to prevent the grant of a patent to another for the
same alleged invention upon an application filed during
the life of the caveat without notice to the caveator.

Any citizen of the United States who has made a new
invention or discovery, and desires more time to mature
the same, may, on payment of a fee of ten dollars, file in
the Patent Office a caveat setting forth the object and the
distinguishing characteristics of the invention, and praying ®
protection of his right until he shall have matured his
invention. Such caveats shall be filed in the confidential
archives of the office and preserved in secrecy, and shall be
operative for the term of one year from the filing thereof.

An alien shall have the privilege herein granted if he
has resided in the United States one year next preceding
the filing of his caveat, and has made oath of his intention
to become a citizen.

Fees.—The following are the rates for patent fees, and
these are payable in advance:

On filing each original application for a patent (except in
design cases), $15.

On issuing each original patent (except in design cases),
$20.

In design cases: For three years and six months, $10;
for seven years, $15; for fourteen years, $30. '
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On filing each caveat, $10.

On every application for the reissue of a patent, $30.

On filing each disclaimer, $10.

On every application for the extension of a patent, $s50.

On the granting of every extension of a patent, $50.

For certified copies of patents and other papers in manu-
script, 10 cents per hundred words.

For recording every assignment, agreement, power of
attorney, or other paper of three hundred words or under,
$1; of over three hundred words and under one thousand
words, $2; of over one thousand words, $3. For copies of
drawings, the reasonable cost of making them.

LEGAL HOLIDAYS.|

January 1, New Year's: All States except Massachusetts,
Minnesota, New- Hampshire, and Rhode Island.

January 8, Anniversary of Battle of New Orleans: Loui-
siana. ’

January 19, Lee's Birthday : Florida, Georgia, North Car-
olina, and Virginia.

February 12, Lincoln's Birtkday : Illinois, Minnesota, New
Jersey, New York, and Washington.

February 22, Waskington's Birthday : All States except
Iowa, Mississippi, and New Mexico.

March 2, Z'exan Independence Anniversary : Texas.

April, first Saturday, 4r»éor Day : Utah.

April, first Wednesday, Election Day : Rhode Island.

April 19, Concord Day : Massachusetts.

April 21, Anniversary of Battle of San Jacinto: Texas.

April 22, Arbor Day : Nebraska.

April 26, Memorial Day » Alabama,‘ Florida, Georgia, and
Tennessee.

May, first Friday, 4»éor Day : Rhode Island and Idaho.

May 10, Memorial Day : North Carolina.

May 20, Mecklenburg Declaration of Independence: North
Carolina.

May 30, Memorial Day: All States except Alabama,
Arkansas, Florida, Georgia, Kentucky, Louisiana, New
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Mexico, North Carolina, South Carolina, Texas, and Vir-
ginia.

June 3, Jefferson Davis' Birthday : Florida.

July 4, Independence Day : All States and District of Co-
lumbia.

July 24, Pioneers’ Day: Utah.

August 16, Bennington Battle Day : Vermont.

September, first Monday, Labor Day: All States and Dis-
trict of Columbia.

September 9, Admission Day : California.

October 15, Lincoln Day . Connecticut.

October 31, Admission into the Union Anniversary > Ne-
vada.

November, General Election Day (first Tuesday after first
Monday) : Arizona, California, Colorado, Florida, Idaho,
Indiana, Illinois, Maryland, Minnesota, Missouri, Montana,
Nevada, New Hampshire, New Jersey, New York, North
Dakota, Ohio, Oregon, Pennsylvania, Rhode Island, South
Carolina, South Dakota, Tennessee, Texas, Washington,
West Virginia, Wisconsin, and Wyoming.

November, last Thursday, Tianksgiving Day: In all
States, though not a stationary holiday in some.

December 25, Christmas Day : All States and District of
Columbia.

Arbor Day is a legal holiday in Idaho, Kansas, Rhode
Island, and Wyoming, the day being set by the governor.

Mardi Gras (the last day before Lent)is observed as a
holiday in Alabama and Louisiana.

Good Friday is observed as a holiday in Alabama, Georgia,
Louisiana, Maryland, Minnesota, Pennsylvania, and Ten-
nessee,

Every Saturday after 12 o'clock noon is a legal hollday in
New York, New Jersey, and New Orleans ; also from June
to September in Colorado and Pennsylvania.
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WHAT TO DO IN CASE OF ACCIDENTS.
By J. NoEr, M.D., Stoughton, Wis.

To consider the cause, nature, effect, and treatment of the
multiplicity of injuries due to accidents is impossible, except
in a treatise devoted to the subject. The object here is to instruct
the layman to use his reason and good sense to aid the afflicted
till skilled help arrives. It is especially important that he refrains
from doing a lot of foolish things, and does not give or apply
remedies about which he knows nothing, the effects of which
are often more dangerous to the patient than the injury itself.

The symptoms demanding urgent attention after an injury are
usually shock, pain, bleeding, support, and adjustment of
mangled or broken limbs, protection to open wounds, burned
surfaces, bruises, etc.

Wounds,—The all-important item in the treatment of wounds
or cuts is absolute cleanliness or asepsis. Asepsis can be secured
by having everything that is to be used for the wound boiled just
before applying it.

Before dressing a wound:

1st. Wash your hands, scrub and clean finger-nails thoroughly
with soap and hot doiled water.

2d. Wash the limb or parts around cut or wound with boiled
water and soap, being careful not to wash dirt from around the
sore into it.

3d. Wash out the wound with kot boiled water. If there
is still oozing from the cut surfaces,press clean cloths
wrung out of boiled water as hot as hands can bear against
the bleeding surfaces till it stops.

4th. Draw the edges of the wound together with strips
of court-plaster.
~ sth. Lay over the wound so as to cover it well ten to
twelve thicknesses of clean boiled and baked dry cheese-
cloth, sheeting, or linen, and fasten on with a bandage.

6th. Let the injured parts be at rest. If you have
secured asepsis and gotten the edges of the wound together
closely, keep the wounded parts at rest for from three to six
days; the wound will then heal witkout pain or pus, and
without swelling, inflammation, or fever. Don’t hinder
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the healing of a wound by putting pitch, tobacco juice,
‘ healing ointments,”” liniments, or other filth into it.

Broken or Mangled Limbs should be supported by
temporary splints, made from boards, pasteboard, shingles,
etc. Put one on each side of the limb and tie on with
handkerchief or bandages. The splints should be long
enough to support entire limb.

Burns and Scalds—If the burn is extensive, place the
person in a bath of lukewarm water, keep the body im-
mersed up to the chin, see that the water is kept warm;
patient may be left in bath indefinitely. If the burn is not
large, but painful, cover the burned surface with a thick
layer of flour, powdered starch, zinc ointment, or cotton
batting. Equal parts of limewater and linseed oil may be
applied, and the burn covered with cotton. It is impor-
tant in burns to apply a dressing that will exclude the air.
In large burns there is always severe shock: treat this
as directed below.

Shock.—When a person has been severely injured or badly
frightened, there follows a condition of the nervous system
which is known as shock. A person suffering from shock
generally becomes pale, cold, faint, and trembling, with a small
weak pulse. The mind is dull and the person looks anxious and
distressed. Sometimes the person is excited and restless.

Treatment.—Let the person rest in a quiet cheerful
place. If he is little injured, tell him so calmly. If the
injury is severe, and there is pain, broken bones, bleeding,
etc., you must still be calm, cheerful, and helpful. Give a
tablespoonful (2 or 3, if a drinker) of whiskey in water every
quarter or half hour. Wrap him in warm blankets and
lay hot water bottles around him. If there is much pain,
give 10 drops of laudanum. In case of bleeding, open
wounds, or broken bones, treat them as directed. A flushed
face and fever show that the patient is reviving and does
not need hot-water bottles or whiskey. Never let an in-
Jured person be surrounded by a crowd of people.

Pain is frequently relieved by the adjustment and support of
mangled limbs, by protecting exposed open wounds, burns,
bruises, etc., with clean gauze dressings. Morphin } grain, or
20 drops of laudanum, or 1 grain of opium can be given if pain
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is unbearable. Unless absolutely necessary this treatment
should be left to the physician.

Hemorrhage or Bleeding always occurs after an in-
jury. It is the result of the tearing or cutting off of the
blood-vessels. A person suffering from hemorrhage either
internal or external is pale, faint, with feeble pulse.

Treatment.—~Keep the person quiet. If the bleeding
comes from a wound in the upper or lower limbs, it will
stop by raising the limb up above the rest of the body.
Tie clean cloths tightly over the sore. If the blood comes
in spurts, tie a rope or handkerchief tightly around limb
above cut nearest to body. If bleeding is slight, it will
stop by tying clean cloths tightly over the cut. Ice may
be applied over the bleeding vessels. Clean cloths wrung
out of water as %of as hands can bear is often effective. -

Never use cobwebs, tobacco juice, or other filthy things
to stop bleeding. If a person spits or coughs up red frothy
blood, he is probably bleeding from the lungs. Let him
lie down, and if it continues to come up apply ice to chest
and give a teaspoonful of extract of ergot.

Sunstroke and Heat Exhaustion.—In sunstroke the
person has a red face; skin is hot and dry; there is high
fever; breathing and pulse are very rapid. There is often
delirium and convulsions. Put the patient in a cold bath;
apply ice to the head and rub the skin with pieces of ice.
If he cannot be put into a bath, put him in the shade and
pour cold water over him, or wrap him in cold wet blank-
ets and pour cold water over his head. In heat exhaus-
tion the patient is pale and the skin cool. There is no
fever. Letthe person rest in the shade. Give stimulants, -
as hot coffee or whiskey.

Poisoning.—In any case of poisoning when the kind of
poison is unknown, induce vomiting at once by giving
warm water with or without a tablespoonful of ground
mustard, or double this amount of salt to the teacup.
Thrust your finger down his throat to help the emetic.
Milk, raw eggs, gruel, oil should be given freely if irritant
poisons, like potash, lye, or acids, have been taken. The
following table contains suggestions for the proper treat-
ment of the forms of poisoning occurring most frequently:
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Poison. Treatment.
Acids: Give soap.soda, whitewash, or magnesia mixed in
Sulfuric, water. Produce vomiting.
Nitric, Give gruel, milk, eggs (uncooked). .
Muriatic, Relieve pain by giving 10 drops of laudanum in
Oxalic. water.

Carbolic acid and
creosote.

Alkalies:
Ammonia,

Soda,
Potash
Lye.

Arsenic,

- Paris green,
Poison fly-paper,
Rough on rats.

Corroswe subli-

mate
Todin.

Opium,
Morphm R
Laudanum
Paregoric,

Poison gas from
coal stove.

|
|
;
}
E
|

Give Epsom salts, raw eggs.

Produce vomiting. Alcohol is the antidote. Give
whisky, brandy, or alcohol freely if acid has been
swallowed. xtemally afply alcohol or cloths
or cotton soaked in alcohol to the surface burned
by the acid.

Give vinegar, lemon or orange juice, or any acid
diluted in plenty of water.

Give miik, gruel, white of egg, oils.

'or pain give 10 drops of laudanum.

Produce vomiting if theie is none already.
Hydrated oxid of iron with magnesia in water is
the antidote. K

Give 2 tablespoonsful of castor oil.

Produce vomiting. Give a teaspoonful of tannn
In water. .

Give raw eggs, milk, castor oil.

Produce vomiting. ’

Give starch and water, raw eggs, milk, or grucl.

Produce vomiting. Inject from a pint to a quart
of strong coffee into rectum, or give by mouth if
patient can swallow.

Potassium permanganate is antndote.

Keep patient awake.

Fresh air; stimulants, as coffee, ammonia.
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The following additional suggestions are offered:

Lightning.—Dash cold water over person struck.

Mad-dog- or Snake-bite.—Tie cord tight above wound.
Suck the wound and cauterize with caustic or white-hot
iron at once, or cut out adjoining parts with a sharp knife.
_Give stimulants, as whisky, brandy, etc.

Sting of Venomous Insects, etc.—Apply weak am-
monia, oil, salt water, or iodin.

Fainting.—Place flat on back, allow fresh air, and
sprinkle with water. Place head lower than rest of body.

Cinders in the Eye.—Roll soft paper up like a lamp-
lighter and wet the tip to remove cinder, or use a medicine-
dropper to draw it out. Rub the otker eye.

Fire in One's Clothing.—Don’t run, especially not
down-stairs or out-of-doors. Roll on carpet, or wrap in
woolen rug or blanket. Keep the head down so as not to
inhale flame.

Fire in a Building.—Crawl on the floor. The clearest
air is the lowest in the room. Cover head with woolen
wrap, wet if possible.

Fire from Kerosene.—Don't use water, it will spread
the flames. Dirt, sand, or flour is the best extinguisher;
or smother with woolen rug, table-cloth or carpet.

Suffocation from Inhaling Illuminating-gas.—Get into
fresh air as soon as possible, and lie down. Keep warm.
Take ammonia, 20 drops to a tumbler of water, at frequent
intervals; also 2-4 drops tincture of nux vomica every
hour or two for 5 or 6 hours. (World Almanac, 1899.)

.
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INTEREST TABLES.
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TABLE OF WAGES BY THE WEEK.
(Computed on a basis of ten hours’ labor per day.)

383

o
W | 7 8 | 9 1 2 |3 | 4 | 5 | 6
; Hr.| } Hrs. | Hrs. | Day. |Days.(Days. Days.'Days. Days
.05 | .10 .25 | .40 .50 [ 1.00 | 1.50[ 2.00 ‘ 2.50 | 3.00
83 .06 .r%g -33% | 538' .60 .66: 1.333 2.00| 2. 3'333 4.00
.088] .1 41 .66 .75 .838| 1.668| 2.50| 3.338 4.168] s5.00
g .10 | .20 .50( .80 | .90 r.00| 2.00| 3.00 4.00 | 5.00| 6.00
7 |.xx .agi '.583 .933 1.05 | 7.16 2.333 3.50 4.66g| 5.83: 7.00
8 |.13 . 1.068 r.20 | 1.338| 2.668] 4.00| 5.334 6.66§ 8.00
9 |.15 .75 | 1.20 | 1.35 | 1.50 | 3.00 | 4.50| 6.00 | 7.50 | 9.00
10 |.16§ 363 .83, l.3a 1.50 1.663 3.338] 5.00| 6 66§ 8.33}| ro0.00
11 . 18§ .918| 1.468 1.65 | 1.838( 3.668] 5.50| 7.333 9.1684 r1tr.00
1 |.20 1.00 | 1.60 | 1.80 [ 2.00 | 4.00'| 6.00| 8.00 |10.00 | 12.00
13 |.2r 43 1.08%| 1.738 1.95 | 2.108| 4.338] 6.50| 8.66§ 10.834 13 0O
14 |.23 1.1 1.86§ 2.10 | 2.334] 4.668 7.00| 9.334 11.66§| 14.00
15 ;.35 .5o 1.25 | 2.00 I 2.25 | 2.50 | 5 00 [ 7.50[10.00 12.50 | t5.00
1€ |.26 .5 1.33% 2.138! 2.40 2.662 5.338| 8.00|10.66§ 13.33%| 16.00
17 |-28 1.418| 2.26¢ 2.55 | 2.834| 5. 8.50|11.334 14.168| 17.00
18 |.30 1.50 | 2.40 | 2.70 | 3 00 | 6.00 | 9.00|12.00 !15.00 | 18.00
19 |.31 .6 1.583| 2.538 2.85 [ 3.16§ 6.33%| 9.50{12.66§ 15.83% 19.00
20 |.33 1. 2.62 3.00 | 3.338 6. 10.00(13.334 16.668| 20.00
24 |.40 8o | 2.00 3.20 i 3.60 | 4.00 ' 8.00 | 12.00[16.00 ‘zo.oo 24.00
TABLE OF WAGES BY THE DAY.
(Computed on a basis of ten hours® labor per day.)
25C. 378c. | soc. | 62ic. | 7sc. | 874c. |$r.00| $r.124 | $r.25
¢ hour..| .ox}| .orf | .o24 .o3z}| .03t o4 | .05 .os§ .06}
r ¢ o024 .03t | .os o6}| .o7¢ .08% | a0 .11 .12¢
2 * | .os o7 | .10 .x2}| .15 74| .20 .22} .25
s o]  x8% | .25 313 .374) .43t | .s0| .56 .62}
8 .20 .30 40| .50 | .60 .70 .80 .90 1.00
9 ‘“ | .228 .33t | .45| .56} .674| .78%| .go| :x.01} | r.12}
1 day...| .28 374 | .so | .624] .75 .87¢ [$1.00 | rv.ra} | 1.25
2 days.. .50 .75 |$1.00 [$1.25 |$1.50 | $1.95 | 2.00 | 2.25 2.50
3 .75 | $x.124 | 1.50 | 1.874| 2.25 | 2.62¢ | 3.00 | 3.374 | 3.75
4 ¢ |$1.00| 1.50 [2.00]|2.50 | 3 00 3.50 | 4.00 | 4.50 5.00
5 ¢ 1.25 | 1.874 [ 2.50 | 3.324| 3.75 | 4.374 | 5.00 | §.6a4 | 6.25
6 1.50| 2.25 | 3.00|3.75 | 4.50 ] 5.25 | 6.00| 6.75 7.50
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DOMESTIC POSTAGE.

FIrsT CLAss.—Letters and all written matter, whether
sealed or unsealed, and all other matter sealed,nailed, sewed,
tied, or fastened in any manner, so that it cannot be easily
examined, two cents per ounce or fraction thereof. A *‘ Spe-
cial Delivery ” ten-cent stamp when attached to a lctter, in
addition to the lawful postage, shall entitle the letter to im-
mediate delivery at or within one mile of any post-office.
Postal cards, one cent each; with paid reply, two cents each.

SEcOND CLAss.—All regular newspapers, magazines and
other periodicals issued at intervals not exceeding three
months; the postage is one cent for eack four ounces, payable
by postage stamps.

THIRD CLAss.—Embraces printed books, pamphlets, cir-
culars, engravings, lithographs, proof-sheets and manu-
script accompanying the same, and all matter of the same
general character, and not having the character of personal
correspondence. Circulars produced by hektograph or sim-
ilar process, or by electric pen, are rated as third class.
The limit of weight for mail matter of the third class is four
pounds, except in the case of single books exceeding that
weight. The rate of postage on mail matter of the third
class is one cent for eack two ounces or fraction thereof.

FourTH CLASS.—All mailable matter not included in the
three preceding classes, which is so prepared for mailing as
to be easily taken from the wrapper and examined. Rate,
one cent per ounce or fraction thereof, except seeds, roots,
cuttings, bulbs, plants, and scions, which are one cent per
two ounces. Limit of weight, 41bs. Full prepayment com-
pulsory. Liquids and other like injurious matter not admit-
ted except under conditions which may be learned at any
post-office.

Registry fee, eight cents, which, with the postage, must be
fully prepaid. The name and address of sender must be
given on the outside of the envelope or wrapper.

FOREIGN POSTAGE.

To all parts of the Universal Postal Union (embracing
nearly every civilized country):

ON LETTERS, five cents for eack kalf ounce or fraction there-
of; prepayment optional. Double rates are collected on
deli-ery of unpaid or short-paid letters,
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On newspapers, books, pamphlets, photographs, sheet
music, maps, engravings, and similar printed matter, one
cent for eack two ounces or fraction thereof.

To CANADA (including Nova Scotia, New Brunswick,
Manitoba, and Prince Edward Island): LETTERS, fwo cents for
eackh ounce or fraction thereof; Books, Circulars, and similar
printed matter, one cent for eack two ounces or fraction there-
of; SECOND CLASS MATTER, same as in the United States;
SAMPLES AND MERCHANDISE, one cent per ounce. Packages
must not exceed 4 Ibs. 6 oz. in weight; prepayment compul-
sory.

To MEexico: Letters, Postal Cards, and printed matter,
same rates as in the United States. SAMPLES, one cent per
ounce; MERCHANDISE other than Sanfples can only be sent
by Parcel Post.

MoNEY ORDER FEEs.—For Money Orders in denomina-
tions of $100 or less, the following fees are charged: Orders
not exceeding $2.50, 3c.; over $2.50 to $5, 5¢.; $5 to $10, 8¢.;
$10 to $20, 10c.; $20 to $30, 12c.; $30 to $40, 15¢.; $40 to $50,
18¢c.; $50 to $60, 20c.; $60 to $75, 25¢.; $75 to $100, 30c.

Express Money Orders may be bought of the leading express
companies at the following rates: Not over $2.50, 3c.; $2.50 to
$s5, sc.; $5 to $10, 8c.; $10 to $20, 10c.; $20 to $30, 12¢.; $30
to $40, 15¢.; $40 to $50, 18¢.; $50 to $60, 20c.; $60 to $75, 25c¢.;
$75 to $100, 30c.; over $100 at above rates.

INTERNATIONAL OR FOREIGN MONEY-ORDER FEES.

On Algeria, Belgium, British India, Cape Colony, Constan.
tinople, Denmark, Dominion of Canada, Egypt, England,
France, German Empire, Hong Kong, Ireland, Italy, Ja-
maica, Japan, Newfoundland, New South Wales, New
Zealand, Portugal, Sandwich Islands, Scotland, Shanghai,
Sweden, Switzerland, Tasmania, Victoria.

For Orders of $10, or less, 10c. | Over gz:. not exceeding $60, 6oc.
Over $10, not exceeding $20, zoc. | Over $60, not exceeding $70, g:::
Over $20, not exceeding $30, 30c. | Over $70, not exceeding $8o, 8oc.
Over $30, not exceeding $40, 4oc. | Over $80, not exceeding , 9OC,
Over $40, not exceeding $s0, s0c. | Over $90, not exceeding $100, $1.

Orders can also be obtained on Austria and the East Indies
by remittance through the Postal Department of Switzer.
land, subject to the rates of the Swiss Department to those
countries. Also on Norway and the Netherlands, through
the Postal Department ot the German Empire, subjec