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PREFACE TO FIRST EDITION,

TrE 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, ete., 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 Dalry and Agri-
cultural Calendars previously published by the author.
Much new material, both original and compiled, bas, how.
ever, been included, and special articles, tables, statistics,
etc., have been verified and drought 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-
i
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ness of the book by comprehensive, concise contributions on
subjects in their particular lines of study : Professors W,
H. Caldwell, J. A. Craig, Johu 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.
Johu Boyd, W. G. Clark, M.D.C., N. S. Fish, J. D, Fred-
eriksen, H. B. Gurler, 5. Hoxie, J. Noer, M.D., 1. 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 Jatest and best
information on agricultural topics of importance to American
farm r3. A number of new subjects have been added, such as
market classes of fanm animals, government standards of purity
for dairy products, the ‘“sliding-scale” overrun, commerdial
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 litte
volume to American farmers and students of agricalture.

F, W, WoLL.

Jannary, rgop.
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PART I. AGRICULTURE.

1. FEEDING STUFFS.
OOMPOSITION OF FEEDING STUFFS,

In the ordinary chemical analysis of feeding stuffs the
following constituents are determined, viz., water, ash, pro.
tein, erude 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 ¢oncentrated 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 i3 the name of a large group of substances, all
characterized by the fact that they contain the ¢lement ni-
trogen; hence they are also talled mitrogemons substances,
and foods rich in protein are spoken of as mifrogenons foods,
The protein snbstances 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 albumineids 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 Fider 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, et¢., and forms a most impertant and usually a
very large part of cattle foods. Together with cellnlose,
nitrogen-free extract forms the group of bodies called cardo-
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Aydrates. A general name for carbohydrates I8 Jeat-produe
fng substances, as against Aesk-forming substances, l.c.,
nitrogenous compounds, the names indicating the main
cffices of the substances in animal nutrition.

Ether Extrad, or crude fat (9il) includes a group of come-
pounds dissolved out by ether in the analysis of foods; fat
forms the main part of the extract; most feeding stufis
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 stufis, i.., all the components given in the
preceding except water and ash.

Digestidle 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 flnids 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 co¢fficients (see pp. 6-8) mean the
percentages of any one component which have been found
to be digested by the animals experimented on.

Nutritive Ratio significs the ratio between the digestible
nitrogenous and nen-npitrogenous components in a feeding
stuff, or a combination of such. As fat has been found to
yield about 2.2times more heat, when burned, than do starch,
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):

1.6 X 2.2 =352 349+ 3.52=238.42; 38.43+ 6.5 =80
Nutritive ratio, 1 : §.g.
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PEEDING STUFF3.

. AVERAGE COMPOSITION OF AMERICAN
FEEDING BTUFF3—(Continusd).

Per cent
Percentage Composition. Digestible
atter.
6 + * *
Feeding Stuffs. | & gl . ’é E %
s -3 1 -l -
: Wl o ro| X
0 52 83 ad 29 e
o & . z <«
5§j§§.ﬁﬁ§=+§§€5
Z| B 2| 37| &
Sorghum seed. . . ....] ro{12.8 2.1| 91| 2.6/60.8] 3.6/85.1] 7.0|52.1| 3.1
Broomcorm. +....... 2(1L.5| 3.4/10.3] 2.1(63.60 3.0/85.1] 7.4/48.3] 2.0
Flaxseed vereenans| 5o 9.2 £.3(22.6] 7.1[23.2|33.7|86.5[20.6{17.1|20.0
mn . g 14.8] 3.2(2¢.8] 4.1j55.9] 1.4/82.0c8.3]54.2| 1.1
Sc)a PP 10,8 4.7|34.0| 4.8128.816.0(84.5(20.6{17.0[1 5.0
Miscellanecus Feeds.
Malt Sprouts, ... ...t sl 0.6| 5.074.Bl11.0{a7.0| 1.7/84.5(10.8/36.2| 1.7
-meers grams wet.. 15(75.7| 1.0 5.4| 3.8/t2.5 1.6/335.3] 3.0 9.5f 1.3
rewers %: s} 7-7| 3.6|az.2|12.3|47.¢| 6.3|8B.7|16.2(35.5] 5-3
ornmyc (meal) 1gi10.0| 2.5 9.9] 2.704.4] B.5|86.6| B.0/b1.0] 7.8
Gluten feed. .. ......| #%| 8.3 -9[21.6] 6.8\49.6iv2.7/90.8|18.6(48.3]12.1.
Cmamglut.en meal. . . 5| 8.3 1.3]32.8| 1.7]42.0(t4.1}00.5]20.5(30.6/12.8
Chlcszogluten meal. .| a| o.5] 0[35.8] 1.5}46.8| 5.6[8¢.6|22.2(44.7| 5.1
oil cake. . 3| 0.0 2.4|24.8| 6.7043.6|13.5i88.6(22.5(92.6[12.3
Germmed(com gen'n) 4|to.4| 3.6|10.0| 5.0i64.2 6.8[86.0| g.0(61.2| 6.2
Grano-gluten. , ., 3| 5.9| 2.7\31.0|t1.4l34.Bi14.302.6(26.7|38.8]1 2.4
Starch feed, wet., .. 12l65.4| 3| 6.2| 3.t]az.0] 3.1)34.3] 5.522.7] 2.3
Catton-seed meal....| 37| 8.2 7.2|42-4] 5.6|23.8{12.0|84.6/36.0{18.1 tz.g
Cottots-seced hulls .. . .| 10| 9.0] 2.9 4.2[47.4|33.2] 7.2[87.2| 1.0]|26.2] 1.
n meal, old pro-
eess, .. ... oouuna-s] 2t 9.2 5.3 329 8.0|a5.4) 7.0[85.1(28.53132.8 7.2
Linsesd real, new pro-|
CeSS.. .., .. eee | Lgll0.0] 5.8(33.3] 0.5]|38.5| 3|84 1(20.222.0 2.7
Palm-nut meal®. . .. .|6c0(10.4] 4.3(16.8|24.0{35.0| 0.5|85.3[16.0{52.6] 0.0
Supgar-heet leaves. , .. [, ..|88.0] z.4| 2.6{ 2.2| 4.4 .4] 9.8 1.9 46| .2
Prnckly comfrey .....| 41|88.4] 2.2| 2.4] 1.6] s.1| .3{ 0.4] 1.4] 4.6 .2
Rape.............. .| 2|84.5 x0| 23| 2.6] 8.4| .%(r3.5] 7.50 B.1| .2
Pumpking...........[...|00.0 .5 1.3 7.7| 5.2 .4| 8.8]| 1.0 5.8 .3
Apples®. . .......... 36|84.8) .5 .4 1.3|t2.%| .alta.7] .3|t2.8] .2
Apple pomace. ......] 7163 .5 1.4] 3.0(16.2] 1.3(22.8] el o
Beet molasses. .. ....[ a5|z0.8(t10.8 o.1]....]50.5}. . ..|68.6] o.1/50.5|. ...
WP‘”"””” 1G(8o.8) . 0| 2.4| 6.3]....} o.6] .6 7.3 ...
Mwlp»<cot- 1| 4.4 41| 8.3|1g.063.5] .rlor.sl 58657 .6
Molassee beet p A 1l 3.9 4.8 o.8tR.6162.7] .7lo1.B| 6.6/67.0] .6
Meat-scraps ‘ veeeao|tqaroor| gaaziial. | .3[13.7{B5.2|08.40 .3(53.5
Dried blood *........ R AR PP ) P P 2‘386‘858‘:.... 5.3
Skimmed milk®. . ._..| objgo.gl .7|-3.3|....] 4.7 B So1 a1 4y B
Buttermilk *, . ......! Bgipe.1| 9| 4.0, ...] 4.2 I.F| 9.9 3.0| 4.0f I.I
Whev* . ..........| abloz.4 41 o' ...0 4.8 .5l 5.0 B 47| .3
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COMPOSITION OF FEEDS—(Continued),
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COMPOSITION OF FEEDS——(Continued).
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CLASSIFICATION OF CATTLE FOODS, (Lixpesy.)

A, Coarse Feeds (Roughage).

I. Low in protein, high in carbohydrates:

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

(#) 85-05 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 (Concenirates).

III. Low in protein, high in carbohydrates, Bo-go per
cent. digestible: Wheat, rye, barley, oats, Indian
cornm.

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

CLASSIFICATION OF CONCENTRATES, ACCORDING
TO PROTEIN CONTENT1

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

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

(¢) Faisly rich in prolein (12-25 per cent) Malt sprouts,
dried brewers’ grains, gluten feed, cow pea, pea meal, wheat
shorts, rye shorts, cat shorts, wheat middlings, wheat bran,
low-grade flour {red-dog)-

(&) Low in prolein (below 12 per cent.): Wheat, barley, oats
rye, corn, tice polish, rice, hominy chops, germ meal.



12 AGRICULTURE.

FEEDING BTANDARDS FOR FARM ANIMALS.
(WoLFr-LERMANN)
{Per day and per tooo 1bs. Jive weight.)

Nutritive
{Digestible}
Substances. | .

B, | £
o =8 L]
N . o 24
vl gl 8 ¢ §§ v
APEIPE RS N
- - Ry =
33 |a[5254] 32 |
[ (I S < I z
] L 1bs. |Vbs,|1bs.|tbs.| Iba.

1. Steersatrestinstall. .. o . o0 18 | o7 Boof o 8.9 |r:11.8
Steers slightly worked, ... .. .... .| 232 | 1.4l1e.0] o.3] x2.1 |1 9.9
Bteers moderately worked,, ..v. ... a5 | s.0ftvog oos5| 4z |11 b5
Steers heaviiy worked, ...... al | 2.8 13.01 o8| 17,7 [12 5.3

a Far.t-::.ning' steers, ;1’; peﬂiod. 30 | 745[15.0; 0.5| 28.7 |1: 6.8

" o M 50 J.ojze.5 0.7| 35,2 |¥r 5.4
e o 26 | x.7|15.0] 0.7] 19.4 [1: 6.2

3 Milch cows, daily milk yield, vt Jbs,! a5 n6l1o.o] 0.3 1a.y [11 6.2
16,5 27 | 3of1tef 0] 140 (1 oo
[ 1] [*] i LU m a9 x.513.0| o.5} 6.7 |1: 5.7
“ “ + ™ a8 M 32 3.3[13.0] 0.8 h,a |12 4.8
Fa Wool sheep. coarser breeda. ......| a0

r.z[10.5| 0.2 12.2 |12 g.
finer breeds....oevuenn| a3 1.5|12.0| 0.3] 14.2 l:g

5. Brecding ewes, with Jamba,.... ...| 35 | 2.9|t5.0] 0.5 1.1 [1: 5.6

6. Fattening sheep, 15t period........| 30 | 3.0)15.0] 0.5| 1.2 [t: 5
" “oed M ) 38| 3eS|rees] oof| o.g fir g

(Y8

E me lightly worked.......... .. | 20 | t.5] 9-5f o.4] 12.0 {12 7.0
Horses moderately worked. ... ....| 2 x.0lt5.0| 0.6} 1g4.5 [1: 6.2
Horeea heavﬂyworhed....u..‘.... 2 2.5(c3.20 0.8] 17.7 [1t 6o
8. Brood sows, with pigs. ............[ 22 | =.5|t5.5f o.4| 35.0 |12 6.6
9. Fatteaing swine, 16t period.... .. | 36 | 4.5|25.0] o.7] 37.2 (11 5.9
u“ ool M L 32 | 40fze.0) 0.5 2907 [0 6.3
" “ooad "™ ] s | 3.7]i0io] 0u4| 22,0 2t rie
to, Growing catile;
Dairy Breeds,
Aver, h'w mr}#! ,

Age, Months, Per head.
a- 154 lbs.‘u o 23 | 4ota.9| 2.0 21.8 |12 4.5
3- 399 "o | w4 | 39098l 1o rha2 |12 s
=13 sor Yoo | oap | 2ehizg] o) a5y {126 8
13-18 go5 Y.L a6 | .B[r2s| aoy] a5.3 [11 7.8
18-24 88 "o, 26 | tsiizio| 03] 148 |1 B
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FEEDING STANDARDS FOR FARM ANIMALS,

(Concluded.)
Mutritive
gDigmible)
ubstances, ¢ g
" g | =
S . gl & e8| «
oy gl 2| gl25) ¢
a8 B PN F
36 [eh[52(5el) 32 | 3
O R R =z
. Ibe. |1by.llbs. | 1ke. | |be,
e, Growing cattle:
Begy Breeds,
Aver, live weight
Age, Months. Ber head,
2-3 165 Ib.s 23 | 4-2|13.0] 2.0} 20,0 | 1240
3 e | oy 3.512.8] 1.5 19.9 | 1147
13 551 Wittt otr| s 2.5|13.-21 2.7} 17,4 | T:b.0
12-18 756 s 24 a.o|17. 5} ©.5] 18, 1i6.8
1844 037 Maioed| 2y 1.8119.0] o4 ] 14. 1119
1a. Grewing sheep:
Woeol Breeds.
Galba,......] 2% 3-4|15:4] 9.7| 20.8 | 115.0
3?: g; w o as | 28138 0.b) 1o | aigiy
B-11 8 *.eieen.| 73 [ 2.3[01.5) 0.5 148 | ié.e
1n-15 Y oveeiel| 23 | RBPT.2 4] 140 | xi7.0
15-10 99 M uieeian| 73 | 305|r008] 0.3| 130 | 1279
13. Growing sbeep:
Mutton Breede,
z:: 66]50 a6 4:475.5| 0.9 22.1 | 4.0
FOP ) 3.5[15.0| ©.7] z0.2 | t:4.8
Bar 10T ML 4 3-olt4-3| &5 Bg | aix.a
-18 121 Y| a3 | 2.e(vau| 0 3] 160 | aid.y
15-20 154 M eveniii| 23 a.0l17.0] o.4| 15 0 | 1i6.%
14. Growing swine:
Breeding Animaly,
23 4lbs ] 4y | 7.6|28.0] 1.0 480 | 1240
3-5 99 “aeriies]| 35 | 5.0l23.1] 0.8] 300 | 2:5.0
5-6 1 Yaoieiee] 32 | o3.pat.3| o4 260 | 1:8i0
&8 196 Y ... | a8 2.818.9] «.3] 22 2 1770
812 285 " aesines]| ag | 2ua|tse3] 0.2 17,9 | 0.
18 Growing lat pigs:
=y apibra o] g4 [ 76980 o) B0 | 140
75 110 Y evevas]| 38 | 5.0{93.3] 0.8] 30.0 | 115.0
5-6 43 " eeee| 33 1 glgfezea] ou6) BB.0 | 3508
&8 wd Yaael]| 30 | 5.Bf20.5| od]| as.a | 1:b0
12 u M| 28 3.0[18.3] 0.3| 22.0 | 2164




14 AGRICULTURE.

RATIONS FOR DATRY COWS,

Digestible,
Org*nic Nuat,
Matter. Ratio,
Carbo-
Protein hydrates Fat, | Total.
1bs. 1be. 1bs. Iba, | Ibs
Woods & Phelps.......| 25.0 s 3.5 S5 [ 185,65 1:5.6
Woll.... iiiiiiiranss] 24,5 4.3 13.3 ¥ .3 | 3:6.9
Wolf'sGerman Stand”,j ay.0 5 3.8 4 5.4 | T34
Wolff.Lehmann. ....... {See page 13}

CALOULATION OF COMPONENTS OF FEED
RATIONS.

Let us suppose that we have at our disposal the following
common feeding stuffs : Fodder corn, ¢lover 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 meximum yield of milk, We will feed 15 lbs, of
corn fodder, § lbs. of clover hay, and 10 1bs. 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. Libs.
14 1bs. of corn todder. ... ... ... 8.7 .38 5.4
slbs.cloverhay...........o0uus 4.2 36 a.¥
te 1bs, wheat bran. . ..o vvoavan.s 8.8 1.30 4.6
b e T 21.% 1.94 13,3

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 avnilable in this casc, and will add two pounds of this feed to
the above ration.




FEEDING STUFFS. 15

Digestible,
Dry Nutritiva
Matter. Crude | Carbohy-| Ratio,
Protein. | drates.
Lts. Lts. Lbs.
Ration asabove. . .......s 25.9 .04 12,1
2 1bs. of corn meal........ 1.5 W13 I.4
Total o vevvrurannns 3.4 2.07 13.% 1:é.5
Proposed feeding
ration for, milch cows. . . 4.5 2,2 3.3 1:6.9
Wolff's feeding standard for
milch cows. v v cavavae. 24.0 2.5 2.5 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 fanmer 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 suifficient 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 four-mili, brewery,
and starch-factory-refuse feeds the cheapest in the Northwest
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PRACTICAL RATIONS FOR DAIRY COWH.

Fed by 16 American Dabrymen Producing 825 lbs, of
Butter or more per Cow per Year.*

1. Colorade.—a0 lbs. silage, 10 1bs. alfalfa hay, 10 Iba, clover
hay, 5 lbs, wheat bran, z lbs. corn meal,

2, Conmecticnt.—35 lbs. corn silage, 10 Ibs. bay, 3 Ibe. wheat
bran, 3 lbs. corn and cob meal, 2 1bs, cotton-seed meal, 2 lbs
Chicago gluten meal,

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

4 New Jersey.—24 1bs. corn silage, 8 Ibs. ¢om meal, 2 Ibs.
wheat bran, 4 Ibs. oats, 2 Ibs. ¢il meal.

s. New York.—z0 lbs, hay, 2 Ibs. wheat bran, 2 Ibs. cotton.
seed meal, 2 Ibs. hominy meal,

6. New York.—i3 lbs. timothy hay, 1 1b. wheat bran, 1 b,
middlings, 2 1bs. corn meal, 2 lbs. cotton-geed meal, 4o Ibs,
skim-milk. .

7. New York——g2 lbs. corn stlage, 23 1bs. clover hay, 2 Ibs.
timothy bay, & Ibs, corn and cob meal, 14 lbs, dried brewers’
grains,

8. North Carolina.—10 1be, corm silage, 8 Ibs. fodder com,
3 lbs. corn meal, 3 lbs. wheat bran, 1 Ib, cotion-seed meal,

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

10, Pennsylvania,—10 lbs, corn fodder, 6 lbs, hay, 3} lbs
wheat bran, 14 1bs. cotton-seed meal, 1§ 1bs. oll meal, 2¢ lbs,
corn meal.

11. Texas.~130 lbs. ¢orn silage, 134 Ibs, sorghum hay, 1.3 Ibs,
corn meal, 2.6 1bs. ¢cotion-seed meal, 3.2 lbs. cotton-seed, 1.3 Ibs.
wheat bran,

12. Permont.—30 tbs. corn silage, 10 Ibs. hay, 4.2 1bs. com
meal, 4.2 1bs. wheat bram, .8 |b. linseed meal.

13. West Virginia.—48 lbs. corn silage, 2} lbs, ¢om and cob
meal, 2¢ [bs, ground wheat, 24 lbs. oats, 2§ lbs, barley meal.

+ See Well, “ One Hundred Awierican Rations for Dairy Cows,™ Buk-
jetio No. 38, Wisconsin Agricnltural Experiment Station,
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14. Wisconsin.—26 Ibs, corn silage, 10 Ibs. clover hay, 5 [ba.
timothy hay, 8 lbs. wheat middlings, 1§ 1bs, oil meal.

15. Witconsin.—s50 lbs. corn silage, 5 Ibs. sheal oats, § 1bs.
corn fodder, 1 Ib. clover hay, 1 Ib. millet, 2.7 Ibs. cotton-seed
meal, 1.3 1bs. 0il meal, 6 1bs, wheat bran,

16, Canada.—40 lbs. corn silage, 7{ lba, clover hay, 3 lbs.
straw, 1} lbe. oats, 1} 1bs, barley, 1§ lbs. pea meal, 3 Jbe. wheat
bran, 1 1b, cotton-seed meal.

The preceding rations contain approximately the following
amounts of nutrieats, cakculated for 1000 1ba, live weight :

Digestible,
Organic Nuatritive
Fo. | Riter. Carbo- Ratio,
Protein, hydrates, Fat, Total
e, iba. ll'.us.,‘l lbst.o llss.s !I:z.
| 4 1. [ 'S 1g. . . 1:6.
» 25:2 ..g lg.gﬁ - ] 32. L 6.3
3 .00 a.gz 13, .;g ss‘zg 1t z.s
it % .71 . 4. 11é
i :g.m *. 36 13.;8 9 16,03 L 6.3
;:;g g;; : ;2 :r: :2.67 1714.9
. . . . . 187
1 20.38 1.29 1.8 .zo 14.:; 1 t:10.9
” 5. 53 2.53 15.74 Do 7%.57 L X K]
" .30 1100 K3 4.0 | 3 g.q
n o6, 9.91 T 1.3 13.82 Tt6.9
mw “".n 1.86 1403 75 th. 6y Tty
7] "7 1.%4 I4.18 73 1647 1110.3
:4 a1.00 3.0t :z .51 :g‘gg ¥ 1 G
. . 19, K- .oy | &
23 03 m.1y I 14.95 t: 33
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AVERAGE WEIGHTS OF CONCENTERATED FEEDING
STUFFS.
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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. Itmay 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 Ibs. hay of inferior quality.
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COMPARATIVE VALUE OF CATTLE FOODS,

Comparing concentrated foods with coarse feeds, one
pound of the former may be considered a food unii; the
quantity of grass eaten by one cow at pasture during one
day is assumed equivalent to 12 to 13 food uaits 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 (Schrol]):

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

CALCULATED VALUE OF FRUITS COMPARED WITH
HAY, GRAINS, ETC. {JArFA AND ANDBRSON.)

100 lbs, of each of
the fruits named | &
low is equiva- | P
lent to the! &
amounte of the | .
materials given | 3§
inthe columnsto g
right.

‘Wheat Bran,

Alfalfa Hay,

Fresu FRUIS. |pp. {f b [Lbe.fLbs.| Lbs.|Lbs. |Lbs.| Lbs. [Lbs. [Lbs.
Apples. . ...
Oranges

)
ot |1oB |ro3 |11 Jtez | 82 | 50
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PRICES OF OEREALS PER BUSHEL AND PER
TON.

- - g‘-" - - S‘E

Nawe, Eé '5 E‘é §"|‘_’"§ Name. gﬂ_-g § §‘§ 8t§
] g |24 (28 23 &[22

g0 8 (£ 208 220 3 | £2ERe
by, $ | ibe. $ ]

Wheat | 60 |33.3| .40 | 13.33||Oats... ....| a3 {62.5]| .18] r.25

45 | 1509 | 13.80

.50 | 16.67 .5 | 15.63

o | 2o.00 .30 ) iy

.5 | 75,00 .:g 'x:gc;

1.00 | 33.33 . 3.2

Corn...| 6 |35.7| .30 | 1e.71|{Rye.. st {3s5.7 .;g :;;:
. 13,50 . .

3: 14.28| (Barley...... 8 47| a0 |6 68

48 | 16.06 zg 20,83

50 17.35k . 2.0

VALUATION OF FEEDING SBTUFFS.

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
stufls as follows;

~Cost of one pound nf=
Prolein, Fat. Carbohydrates.

In Germany...(1890) 3: 2 1 {Kdénig, Wolfi.)
** Connecticut (1568) 1.6 cts. 4.2 cts. .g6cts. (Jenkins.)

o “ {18g0) 1.4 2.9 1.4 "

‘ Delaware...(1889)1.25  4.4%5 52 {(Penny.)

‘' Wisconsin..(1891)1.5 5.6 .5 {(Woll.)

** Indiana ....(18¢1) 1.0 2.75 63 (Huston.}

** New Jersey.(18oI} .1 5.1 1.1z {(Voorhees.)
* Minhesota..(1893) 3.1 31 24 (Hays.)
Vermont....(1895)2.02 — .19 .9 (Hils e al.)

o
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II. FARM ANIMALS.

CHARACTERISTICS OF BREEDS OF LIVE
STOCH.

By Prof. J. A. CraiG, formerly of lowa Agricultaral College.
I, Light Horses,
The Thoroughbred.—Leadlog characteristica: running apeed

(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 Amevican TrotterChief characteristica: speed at the
trotting gait, World's record for one mile against time is that
of Alix, z:038. 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 te
maintain trotting speed. Most general features: intelligent
heads, light necks, low deep chests, oblique shoulders, Jong
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 trottera,
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Clrveland Bay. — Uniform in color, belng bay with black
points. They stand at least 16 bands and are horses of larger
size and more power than those of most other breeds of light
korses. Rough joints, coarse booe, and deficiency in actior are
their most common defects, Their size, power, and evenuess
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.

Fremeh 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 s rule, they
are striking in appearance, being upstanding and high-headed,
Common colors: bay, brown, and black. Best sunited for
breeding coach-horses with moderately fast and graceful action,
Defects : coarseness and lack of prepotency ip 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 /n 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.

II. Heavy Horsca,

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; belng sloping, It gives them a free, casy, 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.

Shire.—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 ig 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 hesvy welght,

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 rouundness. The modern type is shorter-
legged, more compact and stouter, but lacking the size of the
original, The Percheron’s excellencles 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 pastems, feet narrow at the hoof, heads
and quarters lacking muscle. Best type adapted for breeding
energetic, quick-gaited, strong horsea suited for draught work
of light nature,

Suffelt.—Color uniform, being some shade of chestnut,
They are low-set, short-legged, deep-bodied, muscular horses,
with clean bone and durable feet; docile, ¢asy keepers, and
steady when working. Generaldeficiency: alack of weight due
to their smaller size in comparison with other dranght-horses,
Suited for general farm labor ; they are not the highest-priced
horses on the market owing 10 the demand for heavier weights.
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IIL Beef Cattle*

' Shkort-horms,—The three family types are: Bates, Bootb, and
Cruikshank. Bares, noted for style, fine heads, clean necks,
straight level backs, light bone, and combination of milk and
beefing qualities, Boorks are especially excellent in girth, wide
backs, lengthy quarters, deep flesh, and beefing qualities, though
lacking in finish and style, CruikzAenks, 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-
sticotion and sterility is traceable to In-and-in breeding and
artificial treatment, Their chief utility is to give beef form,
quality, and rapid fautening tendencles to grades for stall feed-
ing. Some families possess unequalled combination 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 foll, quarters long and rounded, Type: cylindrical, dis-
tinguished for smocthness, 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; banging 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.

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

* For descripiion of breeds of dairy catile, sce Part I1, Daitying.
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ndder or below uaderline. 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 pans; hardiness and strength of constitution, strong feat-
ures. Require more time to mature and yield larger pepeentage
of offal than most other breeds. They are liked as ranch
cartle, ag they are hardy, bornless, and yield excellent beef and
robes.

IV, PFineswooled Sheep.

Merine,~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 streng in constitution, of a quiet
disposition, and do well in large flocks. ’

V. Muauton Sheep.

Southdorwn.—Symmetrical, compact, close to the ground, and
of fine quality; bead medium size, hornless; forebead and
face covered with wool, cars small, face brown or gray tint,
neck short, breast broad, hack and loin wide and straight, body
deep, hips wide, twist full, fleece dense, and medjum in length
and fineness. The mution is of high quality, and lambs mature
early. They vepresent an exceptional combination of wool and
_mutton of fine quality.

Shropshire.—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 Ibs. Head short, covered with wool,
hornless; neck well attached, full; body circular, round ribbed;
quariers 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
guality 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,
pose prominent, neck regular, taper from bhead 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.

Ozford.—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 fiue 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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isties: prolifieness, bardiness, and breeding early, so as to drop
lambs in winter,

Highiand,—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,

V1. Bwine,

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

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

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

Dauroc. 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 slghtly dished ; skin free from scurf; flesh
of good quality and evenly laid over body. Yearling boars
should weigh not less than 300 lbs,

Famworth.—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.

Etsex.—~Color black; type : small, compact, carly ma.uring,
and ylelding a large percentage of edible meat.
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MARKET CLARSES OF FARM ANIMALS,
A.—~Harses,

Drafters.—A typical drait 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 tumbermen for use in
the woods.

Form 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 proporiion 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 12001400 lbs. 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,**

Arifilery 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 1bs,
and be from 5 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.~—Catile,
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. Cuiters 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 canmers. '

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 Colves—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 ond Weslern Range Caltle—A few years ago the
typlcal 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 {nto 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 8oo to 1000 Ibs.

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 Caltle.—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 8co to 1700 Ibs.

7. Stags.—This class includes such animals as have reached
or at least approached maturity before castration and hence have
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, 220—280 lbs.; and light butchers, 180—220 lbs.
The beavy 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 g months and weigh in the three subclasses, 200-280,
250—300, and 300500 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 g to 8
months, and vary considerably in form, quality, #nd 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 16o—z20 Ibs. 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 g 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 §
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
12§ 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, commeon, and inferior
grades,

Pigs range in weight from 6o to 125 lbs., and in age from
3% to 6 months. They are c oice, good, or common pigs in
propottion to ti 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 packing and fres’i-meat
purposes. N

Staps.—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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Miscellaneonus Classes: Roasting Pigs.—Three to gix weeks
old and weighing 15 to 30 lbs. 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.

Governmenis.—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 hutan 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 cwi.; 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. ¢7, Illinois Experiment Station.)
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TABLE FOR ESTIMATING LIVE WEIGHT OF
CATTLE, (Wuircuse.)

Girth in Store Cattle. Medwwm Fat.
Peet and
Inches, Pair Shape. | Good Shape. | Pair Shape. | Good Shape.
Pt. In. Lbs. Lbs, Lbs. Lbes.
3 -] ago o0 o0 150
§ 675 735 798 775
33 723 738 728 825
3 ] 15
5 4 150 goo goo gso
-1 178 2§ 25 75
5 & Bao 8zo 8zo o0
5 4 823 873 835 015
5 850 Qo0 9o o50
s 9 875 015 035 975
5 10 poo o950 o950 1000
g 1 925 275 275 162§
o D50 1500 1000 1059
6 3 1000 1059 1050 1100
6 2 1056 o9 1109 1r5e
6 3 1100 1150 1150 1300
6 4 1150 17309 1309 1159
6 5 1300 1359 1350 1300
] 6 1350 1300 1300 1350
6 - g 1300 1359 1350 1400
6 1350 1400 1400 1450
6 g 1400 1459 1459 1500
6 19 1450 1500 1500 1550
6 11 1500 1 zgo 1550 1600
T o 1550 1600 1600 1650
T I 1660 1650 1650 1300
2 A, 1650 1900 1790 H %go
T 3 1700 1150 1750 1800
7T 4 1752 1800 t8o0 1850
T 5 1800 1850 1850 1ga0
7T 6 1850 tpoo 1900 1950
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DETERMINATION OF THE AGE OF FARM
ANIMALS BY THEIR TEETH.

{U. 5. DEPARTMEBNT oF AGRICULTUER,)

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

*incisors, 4 tusks, and 23 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 6o days: Temporary intermediates or laterals cut.

6 to g months : Temporary corner teeth cut.

19 to 25 months : Leveling of temporary corner teeth,

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

3} to 4 years: Intermediates or laterals replaced.

4 to 44 years: Tusks cut. )

4} to 3 years: Corner teeth replaced.

5 to 6 years: Leveling of lower pinchers.

7 years : Leveling of permanent intermediates.

8 years: Dental star and notches in pinchers.

¢ years: Deatal star in intermediates.

1@ 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 ingisors be¢ome stumps.
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2 years: Permaneot pinchers cut.

2} to 3 years: Permanent first intermediates cut.

3} years ! Second intermediates or laterals cut.

4 years : Corner teeth replaced.

5 to 6 years: Leveling of permanent pinchers.

7 years : Leveling of first intermediates,

8 years : Leveling of second intermediates.

¢ years : Leveling of corner teeth.

1oto 12 years: Dental star in pinchers and intermediates,

13 years ; Dental star in corner teeth,

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

I month : Milk incisors appear.

3 months : Milk incisors decayed on border,

15 mouths : Permaneunt incisors cut,

2 years: First permanent intermediates cut.

43 months ; Second permanent intermediates cut,

40 months : Corner testh cut,

HMogs.~Hogs have 28 temporary and 44 permanent teeth,
The table for changes is as follows :

At birth : Temporary corner incisors cut. .

I to 2 months : Temporary central incisors cut.

3 months : Temporary lateral incisors cat,

9 to 13 months ; Permanent corner incisors cut.

12 to 15 months : Permanent central incisors cut,

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

{Dammann,)
Deg. F.
Horse.......... 99.5-10L3 | Swine......c...

Cattle.. ...t 100,4-103.1
Sheep.ercniaas, 101.3~105.8

3”““‘: ......

Deg. F.
101.3-104.0

99.5-103.1
los—iDb

The temperature is greater after exercise than after rest,
and in the evening, as a rule, 0.2-1.3" F. higher than in the

meraing.

DURATION AND FREQUENCY OF HEAT IN

FARM ANIMALS. (Woirr)
If not la preg‘- Adeer Commﬁ' 1o,
Io Heat for oated, Hew will Heat wi
Recur atier Recur after
|
=7 d‘f' I=4 wcch 5—¢ days
2-3 ° 4 YT S
- =3 " 1728 dayn 7 months
SUEEParnrrarrarans 2-4 " 13 45 weeka®
* 39 weeks at che latent,
PFEERIOD OF INCUBATION OF FOULTERY.
Name of Fowl Days. MName of Fowl, Days.
F 0
ag 24
-]
28 b4
as
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GESTATION CALENDAR.
Average Gestation Perfod.
Mares, 4844 weeks (340 days, exiremes 307 and g1z days),

30

Cowt, tobfy “ G835 *  * e g %),
Etwes, 2 " (1ga M w 146 " 153 Y )
Sows, 16 “ s M “ wg Yo Y

Time, of Mares, Cows, Ewcs, Sows,

Service, a0 Days, 283 Days. 5o Days. 13 Days,

as. 1 Dec, & Oct, 10 May 3o April a2

J" 6 bl 1 1 Il ] June "4 ar ay

LT LI § " g " 9 May a
“ !6 L] T - FY " 14 LU 7
" 21 " 36 LU p [13 Ig - 12
“ a6 *  ar Now, 4 W 7 N
- 31 Jan‘ s " 9 4" 99 (13 a3
Feb., = M om bl 7} July " gy
1] ’o L1 ‘s - 19 - 9 Juu 1
(2] ‘5 L1 99 " u [1] x‘ - 6
L1 2 (13 ’s di ,9 (1% :9 + n
" ag Y 30 Dec. 4 “ bl
Mar. a2 Feb, & "o ¥ a9 bl 13
g " 9 o1y Aung. o oaf
[T R g Irs g July 1z
(1) ‘, (1] :9 “ “ L1% ls 4 6
(1] 'S £13 “ 1] ” - ra - I
* ey Mar. 1 Jan. 3 “ a3 b 1]
APril | w8 u -3 a8 1]
Y6 * oo *ox Sﬂar.‘ a “ooaf
A Tt (13 Iﬁ 1) Ig 7 L1 3:
H 16 2 It “ s (13 ] aus. 5
- ar i ,6 (1} 23 (1] :f (1 10
a6 " oon Feb. a o L 73
May 1 April *« . a * 20
SO B B S N B SR
MR L 1 17 o 30
L] " ocso “ g " I; SePt. 4
" 21 111 ’s L) Q’ a :f *. 9
"o a8 g0 Mar. 4 " g " 4
1) 31 May s Rl 9 (1) ” [ 1) :9
L “ L1}
Jl.hne :g " :: Iy :; N:::v. 1 . g
“ g5 “ a0 ooy e ou - 4
L1 Y (33 =s 1} ” (11 16 (13 9
h 25 +* 3o AP"I + a1 i 14
“ g J“ﬂ‘ 4 % g LU 1 1) 19
ul “ R ] Dee. « “oag

s vy “ ol i « 3

b 1] 4o o £ ] " on Nov.
(1) 20 - " (1) za “ 16 a g




40 . AGRICULTURE.

GESTATION CALENDAIR, —{Continsed.)

Time of |  Mares, Cows, Ewes, Sows,
Service. 40 Days. 283 Days. 150 LUays. 112 Days,
July ag une 29 May Dec. 21 Nov. 1
L uly 4 " a a6 " ‘a
- aH L1 "%
N A N N N
L 1) l‘ an :o L) 93 E1) 10 Dec‘
L1 ,o [1] 24 (13 ’s (1] xs “ i
“ g S | Huee 2 R LR
7 Aug. 3 7 15 1
& . 3 1) a " Ty . ak 30 " &
: F] " g ‘: 1 Feb, & "o
L3 Ll Ll -
53 won . w8 | e
Yoy "o aB July a “ g "o
* a8 Sept. 7 A | bl 1 * oay
Oct, "o “ g Mar. 1 % 5
" g - 14 " l, [1] 6 13 ”
wooy “ 17 "o g " 1 Feb. 1
44 ¥ - 23 1) ’? L1] ‘6 L1 6
“oog " oay Aug. 1 T gy
" ag et 2 B - “ a6 bR 1
Nov, 2 [ 7 o [ 3t LIRS
“ooo. N ] N ) April s N ]
bl ] g " ar * 10 Mar,
L) .? (13 P L ’6 (13 ]s - g
4 % 1) 3, (23 31 " 20 :1 l!
“ 28 Nov. 1 Sept. & “  ag ‘a8
Dec, = Y 6 " ™ I a0 “
T ’ " T (1] .ls May 5 L[ .
Nt M 1) " g0 “" 10 April 2
AR T N
o toab 30 20 12
"oy Dec. 1 0‘ct 5 oag ;: 17
Yo * s e ay 1

Directions—Find the date of breeding in the fmt column, and fol-
low the horizontal line in which it aﬂxars 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 25, add a or 3 days, a3 the cage
may be.
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FEEDING AND GENERAL CARE OF POULTRY,

By Prof. Wm. P. WagsLgr, of N. ¥, (Geneva) Ex . iment Station. [

Of the kinds of land birds and of water {éwls under do-
mestication the common * barnyard ' fowls, ol one generai ,
type, but of countless individual variations, and their ‘
pure-bred varieties, are those usually thought of when the
subject of pouliry 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 diatinctive 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 profitin keeping larger or smaller breeda, }
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 carcless 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 bave been made in recent years concern-
ing their stamina,

e A M SRR L D L.
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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 Ibs. 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 5o to 8o lbs.
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 4} 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 lbs. 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 epgs
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
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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 ime 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 nurnbers are kept, they should
be divided in small lots in separate pens and yards. Ten to
twenty in & pen give better results than larger numbers, although
flocks twice as large can be profitably mazaged by experienced
poultrymen. The laying hens should be kept separated from
those not laying.

Hens will not always moult early encugh to resume laying
before midwinter, Chicks should be hatched in March and
April if eggs are to be ohtained 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 draughis
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 erough to prevent freezing of water,
but should not be warmed by heating apparatus more than will
insure against freezing.
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LOSS8 IN WE?IGHT OF EGGS DURING INCUBATION.
{STEWART AND ATWOGD,)

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 ¢pgs 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 Ib. 2 oz., and that on the
sixth day the weight is 23 Ib. 6 oz. 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 1o ounces. Ten ocunces 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~1f the eggs have lost too much weight, give more
moisture, or less ventilation, but in reducing ventilation greay
care should be used, as pure air in the egg chamber is abso-
lutely necessary. If the eggs have not lost encugh weight,
open the ventilators, or place the incubator in a drier place.
The table shows normal loss in weight of oo eggs in ounces
for the first nineteen days of incubation.
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STANDARD WEIGHTS OF POULTRY,
{Am. Poultry Asso.)
Cock. |Cockersl.| Hen. | Pullet.
A. American Breeds.
Plymouth Rocks, Bamed—and .
bed Barred. . .... lbe.| 9.5 8 7.5 8.6
Flymouth Rocks, White. . .. %.5 8 7.5 [
W%dotm, Bilver, Golden, and
L lbe 8.5 7.5 8.5 55
Javas, Black. .. .......... 1 10 8.6 8.5 8.5
Javan, Mottled nnd White. . 10 8.5 8 6.6
Dominiques. .. ... -85 [{7.8 8.5 6.6
Jersey Bluea.. .. ........... .o 10 7 8 &
B. Breads.
Brahmss, Light. . .......... . 12 10 9.5 8
rahmas, Dark............ o 11 9 8.5 7
boehms, Bllﬂ Partridge, Wlnte
.............. 11 ] 8.5 7
e ararer s saas " .5 8 7 ]
.C. Other Brsadn of Poultry,
Minorcas, Black and White. . lbs. 8 6.5 8.5 5.5
L . L 7.5 -] 6.5 5
Houdaae. . 7 8 :] &
Cre B ki 7 8-
La Fleche. . ... 8.5 7.5 T.5 8.
Dorkings’ Bilver G st 7% 85| Bs
Jorkings Bilver Gray. . . .
Daorl Col 9.5 8 7.5 ]
Ba n.tuna Game 22 20 20 18
Bantamﬂ. Golden Bebright. S:l-
ver righ
White, 0
and Booted White,. .. .. .on| 28 o0 22 20
Bantems, Pekin or Coohin .. ** 28 24 24 22
Bantams, Japancse and Whnt.e-
empted White. .. ........ 26 22 22 20
Russiana. . ...ovvvvrnunenas lhs. 8.5 T.5 6.5 5.5
24 20 15
22 22 14
18 18 12
16 16 10
Youn Adult | You
Drakeg Duck Ducnk‘
7 7 8
] 8 7
B 8 7
Cre White............. 7 [] [ &
F. Goese. Adult | Young | Adult | Young
n Gander oose. | Goose,
Toulome and Embden. .....lbs.| 25 20 23 18
.................. 20 16 18 14
Cbmese, Brown and White. . *' 16 12 14 10
Cabada, . ...covvrvvninsnas - 16 12 14 10
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]
SYNOPSIS OF BREEDS OF POULTRY,

(M. LEmOIxR.)
| 2 )
3218 | 82 luad |32 |4,
Breeds 23 3 Eag Sug |-e
- g g T 5] e -k
5-;31'.,55 85| 925 [ 388 |32
e a3° B z [
jbs. |[lb. oz.}|1b, oz, | oz
Andalugian ... -6 3 ¥ }a2 1%
Brahma {light) 19 s |ls o 9
Cochin (buf) ., 810 |4 9 |5 4% 17
Creve Cosur .. 8- g 4 952 ¢ Ml o7
Dorking (silver gray) 7-10 5 4l 4 14
ark) - g 8 4 |3 12 &
gambﬁ” (lled) 00 24 5= 3 lsé 2 P 4
amburgs (silver spangled)...| 230 ey z 3kl 2 ¥ 4
" igolden pencilled).| azg :Dﬁ 1444 T oas¥gl a7 b 4
6= 2 3 1. | Y4
2 s 4l o
3 el s k) 4
3 dﬁi 7 Iz i1

HEREDITY.
By Prol, Twos. Swaw, lormenly 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
structvre, function and nfualities, 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 alséo 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 guestion
will concede that breeding live-stock is at once a science
and an’art. They will see in it a sedenes 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 ar# 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 bas been made to certain laws which govern
transmission. Of these three may be considered as furida-
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mental, viz.: first, the law that “'like begets like; see-
end, the law or principle of variation; and 24frd, 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 80 long as we are
ignorant of the cause or canses of these apparent irregu-
larities in transmission, we are unable to prevéat them,
And yet there is s0 much of uniformity in the action of
these laws that the intelligent breeder camnot 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 " /ike begets Hhe' implies that the char-
acteristics of the parents will appear in their offspring,
This law would seem to pervade all apimated 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 ita 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-
irees 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 can anchor there
he must give attention to certain principles, a close adher.
ence to which is absolutely essential to higher attainment
in resulta. 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 low or primciple of wvariation 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 modificarions of the systems of
animals. They may be classed as gradual, or gemeral and
ordinary; and as sudden, ot spontancons 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, frs2, 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. Chiel 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 spomiancous wvariation may
be defined as that tendency sometimes found in animals to
produce progeny more or less unlike either of the parcnts
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 caitle,
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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. Cuarx, M.D.C., Marinette, Wis.
1. HORSES,

The commen method of administering medicine to the horse
is in the form of a drench., In drenching a horse the boutle
should be clean, strong, and smooth. The head should bLe
elevated just enocugh 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 boitle.
Do flot rub, pinch, or pound the throat, nor draw the tongue
out, These in no way aid the horse 10 swallow and ofien 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. i

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.
Qil 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.

Scap and water, or salt and water, may be injected in this
mannet it quantitities of a galion or more every hour.

Bpasmodic Colic.

Causes.—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 mabifests 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 animai
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 1 oz., water one hali-pint. This
may be repeated in half an hour if nol 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 1 pint.
Repeat in half an hour if necessary. Give injection of soap
and warm water at short intervals.

Paeumonla—Lung Fever.

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

SymeToms.—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 iu a comfortable well-ventilated box-
stall. Blanket warmly, rub the legs and apply bandages.

-
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During the chill give large doses of stimulants, as whisky,
altohol, gioger, etc., at short intervala,

If the breathing is not relieved 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 }-0z. 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,

Azoturla—Black-water,

This disease is quite common among farm horses
and is due solely to overfeeding on mitrogenous foods and
lack of exercise, followed by the accomulation in the sy<.
tem of waste matters, .

SyMprTOMS.—The aaimal is taken from the barn after a
few days' rest on fuil rations, apparently as well as useal.
After driving from half a mile to six or eight miles the

. horse will begin to lag and sweat profusely., Shortly will
begin (0 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 urine if passed will
be dark and coffee-colored. This is a diagnos-
tic symptom. The muscles over the hips become hard
and awollen, and the animal will struggle convulsively and
attempt to rise,

TREATMENT.~Unhitch the animal a8 scon 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 landanum in an hour if the pain is not retieved,
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,

Digstemper—Strangles,
This I8 a contagious disease due to a specific virus that very

fewr horses escape. It usnally runs a benign course and termi-
nates 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
meost important,

Give lazative 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.

- Bprains.

TREATMENT.—Rest in a quiet well-bedded stall. Ifthe 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.

1f above the knee or hock, or the weather iscold, 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 il 8 oz.; mix and apply twice
daily with friction.

Panctured 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 gg
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 I oz., carbolic acid 4 dr., water 1 pint.

Throsh,

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

SvmproMs.—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 I 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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Onts from Barb-wire, etc.

‘When bleeding to any extent follows a wound, this must first
be checked,

A moderately tight bandage with cakum, 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,

If it is dark and the fow regular, apply pressure between the
wound and the extremity. Cleanse the wounnd thoroughly with
warm water and a soft sponge, Then dress with a 3 percent
solution of carbotic acid and apply a bandage so as to bring the
edges together, Jf proud flesh appears, treat it with bumt alum.

I1. COWS.

Milk Fever,

SyurroMs. — 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
bouses. 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 g 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.

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

SyMrTOMS, —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 Auid exiract belladonna 1 oe., 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 salis 1 Ib,, ginger I oz., water 1 gt

Abortion.

The cow may abort from any cause profoundly disturbing
the nervous system, inflammation of the internal organs,
diarcheea, 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.

Symrroms.—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 1 oz.; repeat in two
hours if necessary; or fl. ex. black haw, in same doses.

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

Flood the womb with a 2€ solution of carbolic acid and
wash the external organs once daily with a s£ solution,
Separate from the herd for 3o days.

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

Hoven or Bloat.

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

TREATMENT.—In urgent cases tap on the left side at a
peint equidistant from the point of the hip, the last rib and
the processes of the lumbar vertebr®, 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 9o 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 light 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 deadiy poison and should be
used with care. Whitewash with freshly slaked lime.

III. SHEEP.
Scab.

Due to parasitic mites which infest the skin,

SvmrroMs.—latense itching, small reddish plmples 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 ls exhausted
fyom the Jeaves, Strain and add oué 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 sloaping rack
and press the liquid out of the fleece, allowing it to run back
into the trongh, 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
vitrlol 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 {zestrus ovis) which
deposits its eggs within the nostrils. It stays there during
tke winter and spring, often proving barmless, 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 & warm building and Introduce
into the nostrils snuff, a sclution of tobacco, or turpentine
and olive-cil 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.

SymrroMs.—The peried 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 foetid 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 tez
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 disecase i3 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 ine
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 Worma.

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

SYMPTOMS,—A cough is usually the first symptom notleed;
animals have a voraclous appetite, yet lose flesh and exhiblt
general signs of 11l health, If the feeces 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 NOSKES,
By W. G, Crarx, M.D.C,, Marinette, Wis.

Graduaatton of Doses,
Horse, Ox, Doge.
3 yoarn. a Fears, 1 part.
i 1 " "I(S 1]
* _2 mantha, 1;/’% “
6 montha, E - L7
=6 -3 1/ 16132 part,
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When not specified, the doses glven 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 LiNsgeD OIL.—Dose : Horse, one half-pint to one
quart. Laxative in small doses, purgative in large. Not
5o active as castor oil, A valuable laxative in young and
delicate animals. For calves and lambs it is more gentle
atd safer than salts. In adults it is the best laxative to
nse where there is an irritable condition of the bowels, and
in all febrile diseases where a laxative is needed. [n im-
paction of the bowels a pint may be given two or three
times daily uatil 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 ofl and is inore certain in its action. Used chiefly as a
lax'ative for calves, foals, sheep, swine, and dogs,

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

Ersox SapLTs.—For cattle this is the purgative in moat
frequent and general use. Adult catele take from t lh. to 14
Ibs. In small dosea 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 ia
one of the best antidotes for lead poisoning. When used
as 2 purgative, give from 1 to 2 oz. ginger with the salts.

O1L oF TURPENTINE {SPTs. TURPENTINE).—Dose : Horse,
jto 102, Veryirritating to the mucous membrane, and when
used internally should be given in oil or some bland fuid,
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, 1§ to 2 oz, for the horse, followed in 12 hours
by a purgative.

Applied externally it is an irritant and is used in many
tiniments. The following liniment may be used where a
mild counter-irritant is deslred : Oil of turpentine and aqua
ammonia, of each 4 oz., linseed oil 8 0. 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.

ALcoHor.—Dose: Horse, § oz, well diluted, whisky
or brandy 2 to 4 0oz. 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 stimuplant, 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 nsed than alcohol. It is useful in
indigestion, spasmodic colic, cases of poisoning by aconite
ot 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 sirength of the animal,

The following is very useful in some cases of indigestions
Whisky 1 pt., quinine {sulfate} 1 oz., water I 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 horées in the spring it toughens the skin and
prevents collar-galis. Useful in healing harness-galls.
One of the best lotions to apply to barb-wire cuts and other
wounds of a similar nature to preveat growth of proud
flesh. Sometimes dusted over the surface in the form
of burat alum ; not so effective as the saturated solution.

GiNGger.—Dose : Horse, § to I oz. Ginger stimolates
the various mucous membranes with which {t 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 lability to nauseate and gripe, and
also hastens their effect, Itis used inall domesticated ani-
mals to fulfil those purposes, and is especially adapted to
cattle and sheep.

CarpoLic Acip.—One of the best and cheapest disinfec-
tants known. For dressing fresh wounds it may be used
in from 2 per cent to § 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
t0 become absorbed and produce poisonous effects if ap-
plied over a large surfacein a strong solation, It has been
highly recommended in the treatment of hog cholera, It
may be given to hogs in doses of from 1 to § drops well
diluted.

PiNe TaR.—Not much employed internally, It isa 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 ptepared by slaking a small
quantity of freshly burned lime with a large quantity of
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water, allowing the undissolved matter to scule and pour-
ing off the clear solution. This should be kept in tightly
torked bottles. Lime water is an alkali and is used in in-
digestion, bloat, and diarrheea, especially among calves.
Given with the milk in the proportion of 1:5. Scalds and
burns may be ireated 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. ln
medicinal doses it is a laxative, alterative, and stimulates
secretion. Care should be taken to prevent the animal
from taking cold when given snlfur, It opens the pores of
the skin and stimulates perspiration. Chiefly used in treat-
ing rheumatism and chronic skin discases. Dose; Horse,
4 0z. to 2 oz.

SUPPRESSION OF HOG CHOLERA AND SEWINE
PLAGUE, (Crarc.)

Cavses.—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 diarrheea 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.

ParvenTION.—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 scolution of the same for washing the hogs. -

TrREATMENT.—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, recomnmended by Dr. Salmon, Chief of
the Bureau of Animal Industry:

Wood charcoal vovuvinrianeciorivasnanacass Tlhe
SuUlfur. s cvvaeniienererenirariressrrianriaas T

1 | P 3 | 1.9
Baking-s0da. . svveicrarseirrianoiiinioe o0 &
Glauber's 5alts. .oy cvesirsnanrssarsnansares 11b,
Sodium hyposulfite........... tenmsnsasesan 21bs,
Antimeny sulfd.......ovhiiiiiiiiiiniana,. 1B,

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 pensto 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 intoa rubbish heap and
burned; but if thiscannot be easily carried out, along, deep
trench should be dug, and when the carcases are thrown
into it theyshould be covered with a layer of quicklime and
at least six inches of earth. When the disease has spent
itself or has been cffaced, the entire mass in the trench
should be covered with six inchesof quicklitne 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 ¢an 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 cao be had,

REMEDIES FOR THE HORN FLY.
(Weep.) .

The meost satisfactory way of preventing the attacks of
the horn fly is to apply to the cattle some substance that
serves as a repeilent; the best results are obtained by the
use of a cheap oil, such as fish oil or crude cotton-seed
¢il, to which a small amount of carbolic acid or pine tar
bas been added., Either of the following formulas are
tecommended 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 wil, 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 paitt
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 decociion may also be
used with good effect.

LIST OF DISINFECTANTS.
{STRRRBERG,)

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

1. Fire.—Complete destruction by burning.

2. Steam under Pressure, 108° 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 chlorinj.—A 4 per cent solution.

S. Mercuric Chiorid,—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 warer for ten minutes.

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

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

. Solutiom of Chiorinated 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 Acid.—A 5 per cent solution,

8. Sulfare of Copper.—A 5 per cent solution,

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

10. Swifur 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 Contagilous 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 toeach gallon of water are dissolved.

4. Thoroughly whitewash the wheole 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, hrooms, and other objects
used about the stable to be washed and covered with the
same solution.

¥. 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 Colum-
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
tealth officer.

Sec. 9.—Any person using any premises for keeping
cows for dairy purposes shall provide and use a sufficient
oumber 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 milk 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.

Sgc. 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 bz 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, ¢r 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
{WaninG.)
Designation, E‘us::i;? Designation, g‘"g:::;?
Wheat......ses+ I} to 2 bu. | Broom-corn.... T1to 1§ bu,
Barley ..s.v0.. I$to 2§ bu, | Potatoes....,... 5to10bu
Qats ..o vvu-eee 2 tog bu, | Timothy,...... 12to 24 qts,
Rye.......eavss T 02 bu, | Mustard........ 8to 20qts.
Buckwheat...... $torjbu. | Herd grass..... 12310 16 qts.
Millet......ce... T to 14 bu. | Flat turnip...... 2to 3lbs,
Com.vveravsess $to1 bu. { Redclover...... I0to 16 1bs,
Beans..,...ss.s I to2 bu. | White clover.... Sto 4lbs.
Peas......eco.. 24 to 33 bu. | Blue grass...,.. 10’0 15 lbe,
Hemp,..vse0e.. T t0Igbu, | Orchard grass,.. 20 to 30 Ibs,
FlaX...veoveease $102 bu. | Carrots.e... ... 4t0 5lbs
Rice veaveveenss 3 tozd b, | Parsnips....... 6to 8ibe.
When planted in rows or drills:
Broom-corn..... 1 to 1} bu. | Onions........ 4t05 lbs,
Beans... s1vev. I4t03 bu. | Carrots....vvuw 3 to 2} Ibs
Peas...y ceeeoee 14 t0 2 bu, | Parsnips........ 4tos lbs,
Beets,.voivvvien 4‘06 Ibe.
SEED USED PER ACRE., (McKearow) -
Broad. " Broad-
1k Drilied,
LA B
2 Clover }red} Crerrawy 12
:g Clover (AISIke) .- .i|oenveens 4
P Clover (white) . . 3
P Clover & § B clover
vreeensf] timothy ! 2timothy, “ i I
1§ | Timoth [ETTT R, [}
Baans..... oL Otchar grass.,‘... ag
On.o&peu {Oats| ¥ [oiiil g 3
mized forhly Pen a Canes 'l‘urmps 1 2
Flax...ou.s e eens.ihiT0 11| [ Carrots, 2 Jeeeiaen '
Millet....‘ 1 Beets, - [PTT I
Corga.vees PP SngarBeets. v ee 1020 fesseswan
Potatou R
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SEED MIXTURES FOR HAX AND PERMANENT
PASTURES

In Pounds per acre.

I. | L. e I, V. PY‘ }J’L
'or Good
Law- hl'ediuln For Wet i el

Names of Grasses. |Flint. son. | Soils, De Launé Saotis, nenot

Meadow foxtail,,. El
Orchard grass, .. 6
Sweet-scented vernal| 1
Meadow fescue..,....| 2
Taltfescue. .. ., ..ofoeees
Hard fescue e

Kentucky blue mss *
Italian rye grass,... .| 4

3
Pereonial rye grass..,| 6 4
I':mol'. ¥ ciiniien e 3 3
Rough deadow grass; =z a
Wood meadow grass.|...... wan
Red clover.., FUR RN TFTT 2
Perennial red clover. 3 H t H H a
White (Dutch) clover s 5 oI H 1 2
Isike .. S T T T ] 1] R,
Yellowontgracs 1 Cer s 1 T
ock's-foot . F 1o 14 e
Crested dog’!-ta{i 2 2 s [
Fiorin.... .... 1} | I SO .
Yarrow . 1 H a . s
Cat's-tait . .l [EUUUUN OO S 3 v e
4o | 45 4t ‘o 38 9

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

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

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

Lucern {alfalfa)} 5 1bs., orchard-grass 4 lbs., meadow
fescue and alsike clover 3 1bs. each, tall vat grass, timothy,
meadow foxtail, and white clover 2 1bs. each, yellow clover
1 1b.; total 24 lbs.

B ey
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The following mixtures of seeds are suggested for
meadows and for pastures by the U. §. Depariment of

Agriculture : |

A, Hay
No. 1.
Pounds,
Tall oat grass.......... . Y0
Red clover..... Caereres 30

(Sow 35 to 40 lbs, per acre,)

No, 2.

Red top.scviaceareennas 30
Orchard grass ..ccvavver 40
Meadow fescue.... ..... 20
Red clover.... cvvevnve, 10
(Sow 40 to 45 Ibs. per acre,)

Mixtures,
No. 3.

Pounds.
Italian rye grass........ 20’
Orchard grass...... vers 28
Red clover.....c.oovvts 10
Tall oat grass...... veran. 20
Red top.css vennvinnias. 28

{Sow g5 to 40 lbs. per acre.)

No. 4.
Timothy.covseuiienrsnss 40
Red tOp-.veivivis vavves 40
Tall cat grass........" .. 20

{Sow 40 1bs. per acre.)

B. Pasture Mixtures.
No. 1. No. 5. For wet pastures.
Ken.tucky blue grass.... 2% Red (0p-cvrennn vnrens o3
White clover......ovvuv, IO .
Perennial Alsike......... crarerses 20
BLIYEyenrevneers 30 Creeping befit..vv .vv.-. 15
Red fescue...... .vee.s 10 :
Red top 28 Perennial rye........... 30
(Sow 35 1bs, per acre.) (Sow 40 Ibs. per acre,)
No. 2.
Canada blue grass ...... § No. 4. For light sandy
Red clover..... Crreanas . 8 soils.
Orchard grass...... .... % | Red fescue.......... err 50
Tall oat grass........... §§ Redtopeues cavvnennias, 25
Perennial rye grass,.... 20 | Kentucky blue grass... 20

Red top...... vees 35
{Sow 40 to 45 1bs. per acre.)

v e

White clover....ocvveeue 8

{Sow 35 10 4o lbs, per acre.)
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20 AGRICULTURE,

THE WEIGHT AND AVERAGE COMPOSITION OF
ORDINARY OROPS IN FOUNDS PER ACRE.

(WaRINGTON.)
Weight of
= . 4 ;
2 = -] ‘I.% 2
S HHEHA R EE
P |2l |3 |S|EE |8
Whea Ibs. | 1bs. | ibe| Ton.| 1o [ be. | The. | 1be. 1os. | 1bs.| 1ba: | Tbe,
gnin:pbn.. nBol 1830 | 23] 2.97 9.3 o & 1.0y .6 ,3" o.1| 0.6
WFAW.. ... .| 3.55B] 2,683 n4a| 18| s-v|xg. 8| 2.0 B.a) 3.5 6.9 2.4|96-3
Total crop..| 4958 4,183 172| 48] 7.8 ss.sl 2.8| 9.2| y.1lax.1] 2.5l06.9
Barley |
grun, o bu..| nolo] 1,747 35| 2.9| 0.8| 1.3| 1.2| 4.0]16.0 o.g 11.8
MIAW.. .. .oo.| 2,447 2,080] x13] 13} 3.3(as.g| 3.¢] B.of 3.0 4.9 3.6/56.8
Total crop..| 4527l 3.827| w5y| 8| 6.1]3s.7| 5.0 9.9 6.9[20.7] 4.2/68.6

.t g.1] o.B] 1.8

Cuaty
grain, 45 bo..| oo 3,028 s
straw 4-8j37.0| 4.6 9.8

........ s,Bgsl 2,353 149

LX-3

13.0| o.519.9
g.q S.1i65.4

Ll Rkl
~3

Total crop..| 47as| o8| 1 B.oleb.1| x.4|rr. 8 194 6.6[85.3

atalks, etc....| 02,008| = N CV | I R R | W
Total crop..| 3,888 3,377} 123

R .7 DR PN P [ : W

1h o0 ...} 3360 2822 20s

Reccloverhay.
atons ..... 4iBo] 3,763| 238

5.7|50.9] 9.2133.3| 14, ¢|12.3]|14.6|56.0

38
b
b4
grain, o ba..| 1,680 '23: o3| 28| r.8| 6,5 o4 o.5f 3.4]10.0] ©.3| 0.8
..
43
9
102

g-4|83-4 s.1j90. 1198 2124 9| 9.3| 7.0

Beans :

grain, 3o bu..| 1,920 163 s8] 77 4-4l24.3] 0.6 2.9} 4.9(22.8| 1.1] 0.4

MAW. ... ....| 540 1,8 90| 79| ¢.942.8] 1.7]26.3 6.3 4.

Total erop. .| 4180| 3,401 157| 106| 9. 21671 #.3|a9.5 B

Turmips :
root, 17 toms.|38,08a] 3,196] mif| 63|y a|redbry.eas sl 5. gn..‘ 10.9| 2.6
leaf..ooiiaaas 44| nsar| 16| so| 5.7]e0.a] 7.5leBes

Total crop..l4o,see]| #057] 364 1o m.glﬂ.ﬂlu‘ou‘o 9‘5|33.: I T.F

roof, 14 tons,.[38,360] 3.349] #63] 7ol ry.6l83.3[ax.B(xg.
leaf.......... a704| 206 23| 28 3.alrb.y| 9.3]22

Total crop.. |36,064 4,055] @ I gslly«s'lnql;ea& A g.alm.? 15.1| 6

* Cakculated from a single analysis only,
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THE WEIGHT AND AVERAGE COMPOSITION OF
ORDINARY CROFS,—Centinsed,

[ e éa’ | . 4 E-a
P HEHARH T
v |PTE 12| R (XS (5|4
o gk s B ST &
Total ¢rop..[67,513] 7,568] 680f 138]14.0f3mg 187.;49.942_-!.;»_91;;:;
Potato : —
tubers, 6 tons. |13,440| 3,360 t27| 47| 2.7)70.5] 3.8{ 3.4] 6.3 21-5{ 4.4 2.6
M RN FITI s3] 26 wo|....| 43} o.8leagf 3.4 :‘5|... s
leaflmer. PR P =975| 166] 39| . ﬁ.s 1.6f53-1|10.9] 9.3 .-.|s3-9
T produce.|...... sorgy| 1935 ag.... 139 2.4]56.0) 14.3(10.8]. ... 862
Scotchplne.
g Koo aeee o [ O ! B e B [ R
T*) produce.|...... sl s .- 66' 1.9}2s.8] s.sf 43| - .3
smﬁ.r: weeefiinnad| 208y 20|l 6| 8.2 1.8] £.3.-..| 2.9
beaf litter.....| ....] 2,683 ). ... 43 1. 554,4 6.3| 5.9]. +[4e-3
T produce.|...... siza7l 1l . 72[_1 qlﬁaé 8.0] 7.0l.. . l4r.9

SOILING CROPS ADAPTED TO NORTHERN NEW
ENGLAND STATES.
(For 1o cows® entire sviling.}

{LinDsEY

#)

Kind. Seed per Acre. g,:‘;fn‘;{ Area, [ Time of Cutting
HBye .. .........]abush Sept. 1018 {4 acre[May 20—May 30
“yheat ......... I " - une |—}une 15
Red clover. ... g{:bs. it |fulyrs—Aug. 1] * une 15—Yune g3
u, redtop. .
Gms and clo- ck timothy. !» Sept. |8 ascre|June 15—June 30
"""" i lo te,red clover
Vetch and oau.? ;b&:"‘ﬁ% l» Aprilzo |1 acre|June a5—July 10
(1] - i L) L1 P 1] P “ Ju‘, 80—]\11’ 20
Peas and oats. % . :tg::':{a % “ * |June a5—}uly
o W + W “ 30 “ }l.lly wo=July 20
Bamyard millet.. t ?cck May 10 Mg acre|July zc—Aug.1e
e “oag “ Aug. 10—Aug. 2o
SoJa bean (me-
iumn greent.... 13 qullrtu ...... * 20 * Aug. 95— Sept.1g
Corn PR * 20 i Aug, 35—Sept.1o
o e “ 3 " Sept. 10— Sept.zo
:bush July 15  idg acre Sept 20— 5ept. 30
g:rley i» Aug, 5 |1 acré|Ock. 1—Oct, o




82 AGRICULTURR.

TIME OF PLANTING AND FEEDING SOILING
CROPS, (Puerrrs)

Amount of | Approxi- A
odder. Seed | mate Time|APProximate
Kind of F per Acve.lof ge:ding Time of Feeding.

. Rye fodder. ot visvanersn b abtogbu, | Sept 1 Muy 1o-20

a. t fodder.....orvuvaa.. 2§ mg’l:m. t. 510 [ May 2o, June 5
s Clover .. ... .
Grm(from grmhnd upe r5=25

July 30-30 | June 51y
2 bu, each A?‘ril : uise ag, July 5o

cerarrren s "o uly ro0-20
F 2 T L O uoou “* 30 ¥ 20, Aug. 1
8, Hungarian.......ovvaieeees :}bu&hels June s Mw :-w

Clovirrom(fmma)
tg Soja beang.......... Teenii] 1 bushel May ax b mSept.s

Cow-peas...... tbushel | June s-10
:;. Rowe?s grall (from gram— Sﬂ:t. =20
13, Barley andb&;' il e v each Ang. 510 | Oct. 1-30

The dates gnren in the table apply to Central Coonnecticut and regions
wodet approximately similar conditions.

CROP3 FOR PARTIAL SOILING FOR ILLINOIS
DUBING MIDSUMMER. (Fraser.)

Amount A Timn
Kinds of Fodder. of Seed ’l'gne of X. . ime

per Acre. | Seeding. Feeding.

1. Comn, early, sweet, or dent, . .| 6 qts. May 1 [July r-Aug. 1
2. Com, meditm, dent s " ogs Agg. 1-5ept. 30
3. Compeas.,......... . 2 M 11 - s
4 beans. ... ...... torsp toa- 15
£. Oats and Canada peas . i&fpﬂl 15 JulY =July 15
&, ' N r ay I5-Ang. t
7. Rape (Dwarf Essex)......... 4 Ibs. “ o= Y g
8. second sowmg ......... 4" une : Aug. 1-Sept. 1
p. ' thirdsowing. .. ....... PR uly 1 | Sept. 1-Qct. x

REPLACING WINTER-EILLED 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 got the Quickest Pasture.—A field 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, tura 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 lase
much longer than if allowed to head out. It is recom-
mended that, as an experiment, clover and timothy seed
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 ree-
ommendation must be regarded as an experiment, but it
has been successfully tried in a number of cases,

Qatt and Peas, -—Let the farmer also put in a patch of cars
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 usnal manner. Cut the green forage for the
cattle, or cure for hay,

Millet.—For winter hay sow millet or Hungarian grass
from the 10th to the 30th 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 softand 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 ¢orn
crop grown on good land. {(Henry.)
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CYLINDRICAL STLOS.
Approximate Capacity of Cylindrical Sllos for Well-

8b

-

matured Corn Bilage, In Toms, (King.)

L3

_gﬁ Inside Diameter of Silo, Feet.

Eé 10 | 12 ) 14 | 15 I 16 | 18 | 20 | 2t | 23 | 23 ! 34{ 25
a0 | 26 | 38 | 51 | 50 ! 67 | 85 |rog 115 2a7[ 238! :gl!rﬁ
a1 [ 28 | 40 | 55 | 63 72 | or ;riz 123|135 148 162 17
as | 30 | 431 59 | 67 | 77 | o7 [ 120|139 | 1as | esB 172|187
23t 33 [ 46 | 62 | 72 | 82 |ro3 |r28) 141 {054 (180 184 | 100
24 | 34 | 40 | 66 | 76 ; B7 ftro (135|140 364|070 105{arz
as | 36 | 52| y0 | Br oo (116 {143 158 072] 190 2067 a2y
20 | 38 | 55| 74 ] 85 ) o7 (123 [t153| 16B [ s8y| 201’ 210 237
27 | 40 1 g8 1 98 | o0 103 (130 (160277 104 3!3!331 I3y
28 | 42| 61 | 83| o5 [to8 (137 | 16o| 186} 204 733 243; 264
20 | 45 | G4 | 88 |100 [114 (144 138 196} 315] 235 205 | =8
30 | 47 | 68 | o3 [tos |t1o |151 | 187) 206|226 :4?]260 291
49 | 70| of 110 (tax [1xB |195(|215| 230| 258 282! o5
33 | st | 73 101 {115 [r3n 166 | 205] 226|248 :n|ags 20

26
177
18y
203
216
2129
242
257
271
88
00
315
KE
340

EELATION OF HORIZONTAL FEEDING AREA AND

NUMBER OF COWS
30 FEET DEEP. (K

KEPT, FOR SILOS 24 AND

ING.)

Peed fur 240 Days.

Feed for 180 Days.

Bilo Silo Silo Silo
34 Peet Deen.|1e Fect Deep. | 24 Feet Deap.| 10 Peet Deep.
Ho. of
Cows.
Rate Rate Rate Rate

1.3 In. Daily. | 1.5 In. Daily. | 1.6 In. Daily. | a In. Daily.

Tons. g"ilge Tons. ]I)“i:g?' Tons. gf%e Tons. B‘;ﬁf

Fast, Feet. Peet. Feet.
| 1 JO. 48 12 48 | 1o, 36 10 36 o
I5...+ 77 18 77 12 54 13 54 1t
0. .. 13 17 o6 1 rx 15 T2 13
.. .. ¥ 10 P ¥ 13 o0 16 o0 4
30, .. 144 21 44 18 o8 I8 108 15
5. 168 ax 168 19 126 1g 126 b
40. .. .. 193 24 103 20 144 an T44 18
A5 e F14:3 173 216 L3 162 ax F L33 19
86, . ... 240 27 zgo 23 8¢ 23 180 10
60..... 282 10 2 g 25 216 F11 116 E13
R 3 7 3 27 253 E 252 23
%o‘ La ';34 gg ‘;34 F1Y ags a; 288 :_2

Caas 32 a o az at 334 2

:oog‘ . :30 3’3 :go ga 362 33 360 18
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RELATION BETWEEN SIZE OF SILOS AND NUMBER
OF COWS THEY WILL KEEP.

. Cows it Wil
Acres to Fill

. . ] & Months,
Dimensions. | Capacity, Tones, ISE&I‘: o [ ]& eed o

10X 30 28 a 8

12X 20 40 3 1

12X 49 ki | 13

12X & P &0 4 15

T4 X 22 61 +4 17

14 X 34 67 4 19

14 X 28 83 13 a3

14 X 30 87 6 23

16X 24 93 6} 14

16X 26 o7 " 26

6 X 30 1ig 8 FT

8 X 30 151 19 37

18X 36 180 13 45

NUMBER OF PLANTS FOE AN ACRE OF GROUND,

Diistance apart, Number of | Distance apart, HNuymber of
Inches. Plants, Peet. Plants.
3§3..‘... ceene 096,000 ee.. 1,310
o 2,040 1931
[ 3. TP '|334,::o ‘881
%)(9 17,440 68a
eet. 537
X1, . cieee 43,8060 435
1k, PR 1 360
2xr1.. ieanees 21,780 Joax
X F, cianrranens 10,800 57
S 2 €' 2P, 6,060 233
B3XIueiivrinrans 14,530 193

PR 1,260 170
4840 160
. 1.55% 13 -4 | FRPU A 150

10,800 25 o § S 134
5,445 | 1T [ T 110
3,630 F LY o 1 T 108
2,712 L. 7 U G
2,181 T o T TR 4
8,711 LR, & ¥ PL
4,356 ;oi;o. .. :;
7 904 aX ga,..

2,038 GOX B0, . aurvs 13
1,143 .15 4% TR -}

T,417
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NUMBER OF HILLS OR PLANTS ON AN ACRE OF
Iand, for any distance apart, from 10 in. to 6 ft,,
the lateral and longitudinal distances being une

equal. (Wamng,)

gg 1 | 12 [ 35 | 1B { 20
gin. in, |ig. |in, |in

aft.

Wolsae| Pl re| 9605 01| e 12,

27878
2 t]
323

in
™0
12
]
Iz |193&
u;t‘ Ty4a4 15681
#  |36136|a1980 17404 | 14520( 1 3068] 10Bg0]
a3§|20908{ 174241 3039]1 1616 10454| 8722[6060
3 |tpdas]|rasao|zibas) gao 871a| 7abo|5808 4840
36| 14935 |1a446] o9z3] B2v7| 7467| Saazleo76]er4B]asss
4, |13068]: 87xa| 7abe] G534] S445]43563690]3111 a7ad
43411616 744 S4s3) st 4 Y7 326 767(a420f215
s 1o454| 8712y Gob0 Lz} 4 4, o|3178) 1936 1742
36| oxoq| goz0i 6336] 5380 4782 3868 2640)2363 | 1980 1760|1584 r44e]
& °) 87ual Jabok shoBl 4840 43361 b3oiagosasaciaoyslibhs|sarstasaliguoliate

YIELD OF A GOOD CROF OF FARM PRODUCTS

PER ACRE.

(9712 +. 50 bus,
Corn (sheiled}...... 50 *
Barley....oieveree. 50 %
Wheat (winter)..... 30 **
Wheat (spring}..... 25 **
Beans........ R L

(McKarrow,)
Rye..overses 2uae 26 bus,
Hay.....co.euvi. 2 tons,

Potatoes., ....... 200 bus,
Turnips....vsv... 500
Mangeils......... Boo "
Sugar beets ...... ig tons,
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DISTANCES APART FOR FRUIT TREES,
Time Required to Bear Fruit, aud Longevity, (Baoxv}

Proveble
tal
Usual Distances. Time wnurm te Longevit
) und.erh.ig‘
Culture.
Apples. .. .....[3010 4o [t. each way. | 3y, Good crop in
about 10 years ag-40 JT0,
“ dwarf,,.|1o it. each way....... sevararens
Blackberry,....|4nyto6adft’.. .
12 FIA
Currant........|¢xg feet,. .
20 years,
Gooseberey. ... 4% oot oo viueunias 1;?. Good crop io
Oraugeand} 2~3 Years.....- . o0 years,
lemon . Jesto goft each way.l2<3 ym. Good crop
-3 year later,...... 50 OF mMore,
Peach.....v....J16 10 30 ft, each way.] 2 yro. Good crop in
AFCATS . . ivriiaaasnan &1 1%
Pears...........[50 to 30 0t. each way,. | 3 or ¢ ¥ro. Fair cro
. in 6-12 years.. S0-78 ¥,
Persimmon, , ... |20 to a5 It each way. . 2g=40
Plum ..........[56 t0 20 fi, ¢ach way.
=33 JIL.
Raspberry.....|smé feet ..., [P
207 3 years.., ....-| Sraym
Strawberry ... Jangorgfeet... ..... 1yr. Heaviest crop
usually ip z years... | 3 years.

TIME OF GERMINATION OF VEGETABLE SEEDS

AND MATURITY TABLE, {(Morss)
Time Time
of Ger- Maturity of Ger-|Maturity
mina- | Table. mina-{ Table.
tion. tion.
Days. | Days, Days.| Days
Beam. . seeuvavas] 5=10 | 4080 =10 | 150=180
Beeteoowrewaus.| 710 | 450 || Pargdey.........|. ... o170
Cabbage. ,......| §=10 | po=113 1920 | 120~180
Cartot. ... .ue. |ld—20 | go—1t0 610 4000
iflower..,..| s=10 |........ 19-14 | 140160
150-160 3=5 2030
65—90 Fac T3 MU
55-75 (| epnach.......vv]-innns Go—Bo
.............. 135150
65=78 612 | 110-120
125-1%0 +8 Go7§
125~150 .
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AVERAGE YIELDS PER ACRE OF VARIOUS

Apples.sisreva s

Artichoke ..., ..
Beans, green or

SOAP. vesrnvars
Bean, Lima. ....
Beet...ocvve ...
Carrot8. vaeesaes
Corn..ue vevessn
Cranberry.coee.
Cucumber.......
Currant. cov au--o

Egeg-plant.......

Gooseberry. .. ...
GTape..es conass

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

Parsflip.ease.uss.
Pea, green, in pod
Peach..ooreeaess

Pear ciiieie s

Pepper. T
Plum, coee sennas

Potato..... R
Quince..... cvna

berry  and
blackberry....

Salsily...ceease”

Spinach...eenns
Strawberry......
TomalOv- XTI XY™
Turnip.vssassers

CROPS. (Bauxvy.)

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

200 ta 300 bus.

7% 10 120 bua.

75 to 100 bus, of dry beans.

400 to 700 bus.

400 to 700 bus.

50 to 75 bus., shelled,

100 10 300 bus, ; goo bus, have been reported.

About 150,000 [ruits per acre,

100 bus.

1 or 2 large imits 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 oid, will produce
from 10 to 12 tons,

3to 5 tons.

£00 t0 1000 bus.

3oo.t?d300 bus.; 600 bus. is a large average
yield.

&00 10 800 bus.

100 to 150 bus,

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

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

30,000 to 50,000 [ruits.

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

100 to 200 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 80 ft.,
the fruit garden occupying an area of 60X 8> ft. and the vegetable
garden an area of 40X 8o ft.

A. Fruil-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).

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

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

2 rows, 40 specimens red taspberries (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 40 8o ft.:

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

1 row, salsify (1% ft.).

1 row, parsnips (13 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 & In. apart in the row; {ollow by late cabbage,
turnips, or spinach {12 {t.).

2 rows, tadishes, 4 sowings, planted in double rows 6 in.
apart (3 fr.).

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

1 Tow, parsiey and pepper grass (1} ft.).

The space occupied by the last three plants may bhe 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 Prom .
;I‘%-n °el;:?. Sood. Soil. Notes.

Tomato. .|60—65| 75 | 5 mos. | Rich looss | Transplant twice into
bam. pots, hand pollinate,
grow on benches.
Lettuce. . [45~50| 55-¢5iTo—12 W. |Open, poronsg,| Solid or ground beds
dryonsur-| best, transplant. e

Parsley.. . |45-50|55-65|8 wks. Open.in t;ell Beat from spring-sown

e plants; transplant
and cnt back.
Water-  |45~-50|55—65|4=6 wio. | Moist, cool | Not.at alt rucul,ar.
cress uni ormly grl?ewunder chany-
where,

Pepper-  |45-5¢|55-65(3—4 Wks, [ Well drained | Grow in beds with cau-
cress cool soil, liflower, lettuce, ete.
Radiches. [45-56|55-65]5—6 whke. | Warm, quick| Bapid essential;
no coaTEe no old manure,

I'Illl'E

Beans. .. . |bo—65| ro—80|6~8 wlka, | Quick,” i.e., | Best as catch crop be-
loamand § tween melons and to-
thorou.ghly matoes

rotted man
Peas..... —solss-65]r0—80 d. |Solid bedsof Do not yield heavily,
4 ¥ rlcﬁl ysandy | end are useless after

April 1.
Cauli- g0 |6Go—65|4—5 moa. | Solid bed gar- Transplant once, abun-
flower den loam and| dance of mir and free
. }rotten ma-| drainage, yet plenty
. nure. of water.
Mush- so—60|so-bo[6-8 wks. | Moist (not | Grow under benches, or
TOOINS wet) manure,| anywhere that even
4parts, loam,| tempersture can be
1 part. had

Asparagus|so—55|6o=yo|3=3 wks. |Pack under 4 .ears‘ roots from
> ! benches in fie crop depends
Spinach. 658 ﬁmmm't}?gv@ tch
pinach. .|45-50]55-65/8-10 w. 11, porous, w 88 a catch crop
well enriched. btetween caulifiower,
etc.
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AEASONS OF YARIETIES OF APPLES IN YARIOUS
STORAGEN, (BBacH aAND CLARK.)

Difference in Season
Season in between
Ice | Cellar
Cellar
Chemi-| 1o | Cotar | 228 | | Chom-
cal Cold| g, 8 [ St Too | RST| Vel
Storage| torsge T8EL Stor- Stot- | Stor-
86¢: | age. | age.
Mos. | Mcs. | Mos,
Alexander®.. .. _..... Nov. | Hov. |Oect. 1 3 1
Baldwint ........... hunels May 1 | April « 1 1% FT
L 2 ay April arch 1 1 7
Eeopus, Spitzenburg t.| June 15} June 1 | May v 1 ¥ 3]
* b4 arch |....... an. |....o0fanan. F)
Fallawater® ........ April | March | Jan. ; 1‘ 3
T
Pall Pippin'® R I P
" t . ; loi :
Hpbbardston®. ...... Dec. 2 T 1
ﬂmathan | T h gg. ............ 7
aiden Blush *,. .| Nov. ' . 1 o T
Intosh s . Nove |.ooiefivenns 2
N hern H Feb. 1 1 2
R. L Greening * Dec. Y P 2 |
b b Feb. 1 1 Fl

*. +, 1, Reporta of Chicago, Mmmpohs. and New York Commission
men, respectwely. |
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RELATION OF SPECIFIC GRAVITY,
Dry Master, and Starch Content of Potatoes,
{WoLrr.)

oot su. s 3pee. o |G pee | Sup- o
"{sance. | tent. * |stance.1 tent, * | stance. | tent.
Per ct. | Per et. Per ct. | Per ci. Peret. |Per ct,
1.080 | 149.7 13.9 t.1 7%.8 9.7 1134 31.3 5.5
ot | 10,9 4.1 B! 5.7 19.9 .l;% 31.% 28.7
o | 20.x 4.3 10g 25.9 20.1 -1 3t.y 25.9
oy | 2.3 4.5 1110 T 0.3 13! .9 N
ofy | 0.8 4.7 LTI 6.3 0.5 K] 3=.t 26.3
.S:% 0.7 4.9 JI13 2.5 0.7 -139 3.3 ab.g
- %9 1%.1 +¥13 2.7 .9 1.140 p.i ob.y
m 1.3 5.4 JI14 6.9 21.1 4t 33, 27.0
B 21, 15.6 - ar.3 at. -t4z 3.0 7.9
o | oA, .8 e | 91.3 L, K43 3.3 a7 .4
1090 | 1.8 .o 3 ). 21.8 s ¥7 33.3 7.6
o1 e 6.2 Mt 3.8 23.0 48 |33 ay.8
oga | =z 16, 19 2.0 a0 L1486 3.8 ,K.o
063 | 2.4 16, .10 28.3 2.5 47 T 28 3
ooy | ea.y Th.9 a ab.x .y 148 34-3 ab.g
o0y | g 7.1 .13 8.7 2.9 149 M5 8.7
g6 | ag.x 17.3 BE] ad.g 23.1 1.1%0 34.7 af.g
097 | 93.3 17.5 T34 2.1 23.3 B M9 20.1
opd | 33,8 3.7 + 18 9.3 3.5 152 a5-I m;.g
099 | 3.7 119 B 9.5 3.7 153 354 9.
r.iom | 24.9 8.2 .(:{ 29.8 24,0 154 35.6 9.8
L1001 | 24.9 18, o 0 4.0 « .8 0.9
oz u.g 3. L1329 30.9 24-4 W gg.o 0.9
-103 | 4. 18.8 1.130 39.3 24.6 .:;Z 36.2 30,3
g | 4.8 9.0 il 30 24.8 -T 36.z 30,
;:g 25.0 19.3 Ji3e 0.8 25.0 .1 36. 30.8
. 5.9 9.4 .133 31.0 ag.2 || 1.2 36.9 3.1
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SPECIFIC GRAVITY, SUGAR CONTENT, AND
BOILING-POINT OF MAPLE BIRUFP.

(Cooxe axp HiLps,)

] ] - - J
k-3 8
o | & SAER TR EEE
o g 823 | 3% R
§32 | ¢ | §5 | 5% | §8: | 28 | 28
Eaf | fe | BB | RE | RE| B | i
a o i- a :.8.5 Eo BU E&
i
FT 1.30% a4 4 a15.0* F.| to.0lbs. &8
26 19t ‘G.g 43 5.1 0.1 1
1.2 48.7 45 K. 10,2 7
a8 1.336 0.5 47 215 19.3 ;
9 1.246 5.4 P a1%.9 0.4 HY
x I.957 5443 5K 2163 ve.5 Bs
ol i | g | B |Me Wy | 2
33 x:zoo gu‘o 56 21 :¢ ro? g
En 1.30% 62.0 g ng.l 10 97
3 1.3713 63‘8 218.6 0.9 Tod
32 1.33% 65, Ga Y5 .0 103
1.337 63.8 20,3 (38 ] 107
_3,3 I.3%0 6y.8 :g 2at.% .2 119
9 1.362 n.g &8 232,90 1.3 n3
A A -
4 1.400 777 74 na.o 1.7 123
43 415 28 75 227.8 1.8 1:{
“ 428 B1.8 77 229, it.9 T
Pt I.449 83.9 go 230 2.0 13%
It 1.457 6.0 1 234.0 1.1 13,
47 1.471 88,1 83 236.3 12.3 13
] 1.486 - Y 8 238.7 1.4 142

** 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° Baomé 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.

“Exampie: i 15 cents a gallon is to be paid for 11-pound
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sirup, how much should be paid for 631 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 1be. to the Gallon, when Bugared Of at
Different Temperatnres. (Cooxz anc Hiis.)

w |z | £ B w |- |5 |3
53 .g . §|.' '? o §= . % - g;‘
§ |22 |Be| =8 || 3¢ | 3% |=% R
3 2| % 3 B a | 32
o R & @ :3'; A _§ g

0 ¥ | &% gs Eso £ | &% | B3

< = L - =]

* Fabr. g;bc. %’h. g.bo. * Fahr, | Lbe, l.al:n. !‘.oho.
a 2 - . . . .
a;; g Bo.; 833 :;’g ”.g ;ﬂi Bo.;
24 Br.a Bo.0 81.9 4% 8.4 8.2 207
23! 0.8 79.5 8.6 a4 8.5 779 -3
El Bo.5 9.5 f1.1 242 8.1 774 ;'g.g
237 800 290 Bo.g

SORGHUM BIRUP OBTAINED FROM JUICE OF
DIFFERENT DENSITIES,

(CLELAND.)

L. onmacitom | o Teek.  Oviained fom
6%, e 10 gal. juice,| 8% .. ...... 7 gal. juice.
6.5% cininnn g ¢ 9% i G.g f
y ArSPUPI 8.5 ¢ e, o B 88
7‘50.. e R 8 (11 LL ] IIO.' PP 5.5 L1} (23
. R N O SRR I & L ANPUOUDUDRE S

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 TO WHICH FPERISHABLE
GOODS MAY BE BURJECTED WITHOUT IN-

JURY. {(U.S. DEPARTMENT OF AGRICULTURK)
Lowest Outside| o gt
. Temperature. g
I - g
Byl 3188\
MName of Article, g ‘_; i H Remarks,
of |2
25| & ¥ sk % _
*F.|*F. |*F. °F
App]es, io bbls warad| 20| 10 |=10 | 25 [Covered with straw.
10088 .....0u| 98 | 15 |=30 | 75 |Packed in etraw.
Apricots, baskets....| 35 | 24 1w | e
Asparagus. ..., ... 38| 23 [ ... |70 In boxes covered with moas.
ceaen sesenns| 56| 33 1 ..o | 9o |Bulk or boxea with straw,
Beans,snap..........[ 37 | 26 [ .... | 65 [In barrels or crates.
Beets.ooo vnnvenenn. | 26| 30 | - | 70 [Incrates.
abl yeartyorlate| as | 20 | zero g Barrels or crates.
Canuoupes........ | s o
Cauliﬂower‘.‘..... |23 | 15 | .. . | 70 |In barrels with straw.,
Celery . w | zeve| .... | 65 [Packed in crates.
Cheese 30 | ag 1 |75
Cranberries, , vev.| 28 { a0 | zero|..D.
Cucumbers .. ... 32 | =2¢ ... | 65 {In boxes with moss.
Eggf bbi'd or crmd 30 | 20 | zero| 8o
crsarsrerreacnn.| 10 | ZEO | ... | 65 |10 barrels always iced.
Flowers. ............] 35 | 20 [=10 |....]Padl in mosa.
Grapes. ..o eeveeees | 34 | w0 | zoro|... |Packed in cork.
Kal® cvuroronvonnnn.| 18 | zero | oo | 65 |Packed in boxes or crates,
Leek ... ... ver] a8 | w0 ... | 65 |Packed in boxes,
Lemons, ..... ve|l 38| 20 1o | 75 |In boxes or crates.
Lettoce, ..ooovveenrn.| 26 | 15 | ..-. | 7o |In boxes or crates.,
Mandarins.....,.. ..} 33 | 20 | zero| 75 (In boses,
Milk . . rasssansf 33 o8 ze1e | 75
0I|vcs, 1n bulk., -as as | zevo | ..|In barrels.
“ g]ass ag | 20 | zero|....
Oniona, boxes... ....| ao s TCLO [
Onions. ...covvevs +a-[ 30 | 10 | .ot | 8o |In barrels, boxes, or crates,
Oranges...... eens v | #8 1 20 | TETO | 80 |Baskets,boxes,bbla,,or crates,
‘Parsley. versreearenaj 32l 30 | oo | 75 |In baskels.
Pars: | @0 | ...- |70 |In baskets or barrels.
’eachﬁ fresh,b‘slnew 32} 20 0o | 8
]| 20 | -. - | 8o |[In baskets or barrels,
%neapples vesssnnss | 39 | 25 | zEvo| 75 |In barrels, crates, or in bulk,
ums . vivmereenr| 35 | 37 | 2ero | 75 |In boxes with paper.
Pmtoes, irish.. .00 38| a8 10 | 8o {In barrels or 5.
“ sweet.. vaeel 35| a8 10 | 8o {In barre¢ls or baskers,
.hdiqheﬂ. ceniseseeas| 20| 18 ... | 65 |In baskets.
v s 20 | to .. | w2 |In baskeis or sacks.
ahrubs‘,_roses. ortrees 38| e |- | ...{In canvas or sacking,
.......... 5| 18 ..o | 75 11p barvels or crates,
Strawberrien.. ... .. 33| 25 |-10 | 65
Tangerines.. ........| 25| 15 | zero| 7o |In bosen, -
Thyte....ooo.yo +...| 20 | 10 ... | 9o |In small baskets.
Tomatoes, fresh......| 33 | a8 to | g0
Turpips, late, .......| 15| zera| ..., [ 757{In barrels.
Watermelons vav... | 20| 10 ;5 I'n barrels and in bulk,
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TEMPERATURES INJURIOUS TO PLANTS.

(U. 5. DzrT, OF AGRICULTURR,)

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.

Ta In Setting | Ag Other
Plant or Fruit. InBud. lpyecom th.g Times,

28
25

30
E

n

EET T TEET TN FEFP PR

AlBonds.iiveiiiiiciiiiniineie

v8¢eY

rrn kbbbl furararanas

Ceeeraen 25

. vevereenss| 18787

creriareris cesessann.| 303

. RSP e N ]
Celer¥.iae.nn: crararrs s PYPPUTTUE I

Cucambers .. - ares 3
Cymlings or squash ..
owers ¥,

RS R

LTI I
L}

T T TN PP T T
: .

L
Olives ...
Coions.cea.ivns

srermmssan ar

n 'I 24§

[ETT LTI P El]

3 » b

T T Ty 27

Plums........
Pocatoes: Iris
kL
I at
Radishet..oiiis civvriemreiin]camerrseac|tannssarss
Eihrubs. trees, or roasy,.

[~

- SO

Spinach . ...... .. ..

28 28
3t £l
It ar

IXXCRITE

Tangerines
TOMALOLS v surrrernrarerrronsan
UTDIDE « v vuvasrmsoarrssnnsaninn
Watermelons.,
Walnu

13, Engli‘ah

3
kLS

* Depends on variety. + Injured at a higher if conlinued 4-& hours,
% Ripe.  § Green.
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BEAT TEMPERATURES FOR PRESERVING
HORTICULTURAL PRODUCTS.

(FaviLLe axo HaLt.)

Product. T‘B‘ep;r‘;’g."' Package. Time.
Apples, sumimer... ... 38to 43 | Barrels or boxes, 3 to 4 months.
Apples, winter... ... 3alo » " § to § monthe.
Pears... ... . . 33 L0 “ “ 3 10 4 months,
Peaches . o3l | Crates. ‘& 10 4 weeks,
Grapes.. 38 to 4o | In sawdustin boxes.| 6 to 8 weeks,
Plums .. 3Blogs | Crates. 7 (0 4 weeks,
Fiercies and cherries,, ] uart boxes, 160 3 weeks,
Bananag .........ovus © rates, 8 to s weeks.
Lemons, oranges. e " 8 to 1a weeks,
Figa, rasins. . 0 Boxes. 8 to 1z weeks,
Watermelons. P wasreineere rnerseers | 310 6 Weeks,
Muskmelons . S a to 3 weeke.
Tomatoes. ... 38 to 42 | Crates, . ato 4 weeks,
Cucumbers........... 3810 4o “ 1 to 3 weekn,
Celery. 38 Boxes, htreareraasarey
Cran ies. 341038 | Barrela. .-
Onions.... to 40 “

Potatoes. . :3'3 10 4o o
As‘paragns. cabhage 4 Boxes,

THE PRESERVATION OF S8OFT FRUITS FOR
EXHIBITION PURFOSES,

(DEFARTMERT 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 8o as to show them to the best advantage. Fill
each bottle to the neck with fruit, then pour on the finid
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 toeach 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 lo be Used in
Eack Case,
(When rwo ﬂmda are named either may be used, but the first named is preferred.)

Sm‘mbernes .—Solution Ne. 1, form-
Al
‘R.al:pbemu. Red.—No. 2, boricacid;

Raspberties, lu'te —No. 4, sulfur-
oun acid; No, 3, tine chlorid.

Raapbemes, Black. — No. 2,
acid

Blackberries, — No. %, boric acid;
No. 1, lormalin,

Cherri Red and Back —No. 1,
for in: No. 2, buic acid.

Cherries, Wh:te —Na, 4, suifurous

acid,
Currants. Red.~- No.
No. 2. boric a
Cumnts, White.—No.
acid; No 3, zine chio
Currants, Black.—No. 2, boric acid.
Gooscberries —No, 1, formalin; No.
2, boric acid.

baric

1, formaling

11:]_“" urous

Apples, Green and Rustet.—No, 3,
zine chloch
A%ola more or less Bed.—No. »,

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

Pears, Busset,—No. 3, ginc chlorld,

Pears, (‘rreen ot Yellow.—No. 4, sul-

furous
Plums, darkw!ored varieties, —No,
1, formalin; No. 2, boric acid.

Plums, Green or Yellow.—No. 4,

eulfurous acid.

FPeaches, Apricots, Nectarices, or
\unce-a.—No 4 sulfurous acid;
o. 3, xzine ¢hio

Redorthk_—No 1, form-
n. Mo, a, boric acl
Grapes, Green_or Ye Iow —No. 4
s furous

THE STANDARDS OF THE BALTIMORE CANNED
rGOODS EXCHANGE. (Pa. Dept. of Agriculture.)

A, Frurms.
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

SyTup.

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

put up in water.

Geoseberries—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 ot 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¢ Peackes~Cans full, fruit sound, unpared, cut in half pieces,

put up in water.

Pears. Bartlett—Cans full, fruit white and clear, pared, cut in



W‘.

HORTICULTURE, | ; - 103

half or quarter pieces, put up in not less than ten degrees of
cold canc-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 canes
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 fruijt, which shall be sound, and not of the variety
known as seedlings, put up in not less than ten degrees of cold
cane-sugar syTup.

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, lI Diameter, Height,
No, 1 Cans...... af in. 4 In Mo 6 Cans, twive the quantity of
Mo, 2 Cangevas.. 329 " N

H 0 3.
No 3 Cans ..... 48 ™ “w " I No. :ot‘ans cera Hlin. 7in.
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VI, SEEDS.

SEED-TESTING FOR THE FARMER,
By tke late GiLareT H. Hicks, of U. 5. Department of Agriculture.®

Not less important than good soil and suitable cultivation
js 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 fatlure 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 sclection 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
bhordes 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 geed which is to be used for spring sowing should be
procured whenever possible in the previous fall or winter,

* Revised by A, J. Fieters, late Botanist in Cha ge of Seed and Plant Intro-
wtion, U. . Department of Agricu.ture.
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The long winter months will give ample opportunity for
¢lose 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-
lable seedsmen. In many instances it will pay to get seed
from the large dealers, as they have first-class opportu-
nitics 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, savery farmer should test each lot
of seed he expects to plant. Besides Jearning its quality,
he will often obtain valuable information toncerning 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 characteristies : puriry—
or freedom from foreign matter, whether seeds of weeds
or other plants; vitality—or capacity for sprouting under
favorable conditions; and gemwineness—or trueness to
name. If any of these qualities be lacking, the seed is un-
worthy of general wrial.

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 50 near like the good seed
as to be almost indistinguishable from it.

‘Clover and grass seed is very likely to contain more or
ieas 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 pe.r cent of pure seed in a sample,
the germinative 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,
tt is surprising that so few farmers test their vegetable and
field seeds before they are sown,

Even {resh seed is sometimes incapable of germination
through improper care in harvesting or cleaning., Nor
can (resh 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
Bower-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 seceds 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 kLill 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, ¢ggplant, lettoce,
welon, millet (common and pear)), oats, okra, onion, peas,
pumpkin, radish, rutabaga, salsify, squash, tomaio, tnrnip,

veich (haley) ..., .. 99 per cent.
Alfalia, beel'.s, crimaon clover, red clover, cor.r.on I{aﬁr corn.

parsley. . <. S
Parsnip ovue vuris - B

Hungarian bromé grm, ca:rol, whlte clover, a]slke clover FE-T
Juoc grasa, poa compressa. . P -
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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 BTANDARDS,
(U, 5. Dept. of Agriculture.)

MiHet. comman.,.,
j [

Seed.
Cucumber... ..... oo
Egg-plant | Bo
Endive ... 94
kin.... .o v..| g
Grasses:

Canada blue.....| 56
Fowl meadow. .| 72
ohnsom ... ... g

Hungarian brome!
Kentucky blue, . ﬁ

Meadcw fescue .,
Orchard 8o
Texas blu [
Timothy o0
afir corn | oo
Kohl-rabi. . go
.} oof[Leek,...... 3
“ o scarlet ., 23 Lettuce, ... T
“  white..... ' upin, yellow... ..| 9o
Collards .......... o5 [iMeloa .| 9@
Q0
95
9

oo
Cowpes e 3 Mustard ... .......
go llOata. ..ooovniivanns

NUMBER, WEIGHT, COST OF GRASS BEEDS, AND
AMOUNT TO 80W PER ACRE.
(Yearbook U. 5. Dept. of Agriculturs }

[Columns 1, 7, 3, and 4 are compiled from * The Beat Forage Plants,” by
Stebler and Schroeter. The figures im columm 5 are obtained b{ multi-
plying the amount of standard quali’? of seed required (col. 2) by the retail
Pr«:e ! d in N, Y. alog he weight of 10,000,000 grains (col. 6)
1 til:r.a;?ed by dividiog this quantity by the number of seeds in one pound
{col. 1}.

) (2 G { W] ©
43 2% 2=} P
Name. 3338 [2vei|cendl B4 (Fulss
3gp (23A8[z<csl 5y (S21aEd
: 5s 347fERGE 2 |qn g
7 26% |d72 [2°88(&a |80
1:Redtop (Agrostis alba) ...| 603,000 g.7 7000 | B33 [$1.45] 1558
2|Recd canary grass (Pha-
laris arundinacea) ... ...| 66o,00] 1.0 12.00 |44-48 | 7.38| 15.1%
3Smootll-gtalked mga\tio .
ass (Poa pr <« |2y 400,00 . . . 417
|REh -palked  meadow s e
grans {Poa trivialis)..... 3,000,000} .5 B.95 |11-17 | 4.88] 3.33




110 AGRICULTURE.

NUMBER, WEIGHT, COST OF GRASS SEEDS, AND
AMOUNT TO 80W PER ACRE—Confinued,

' (1} (2) & W || ©
&g E BB |
<oF 425, 10588 5 (3.0 2
Name. S5 |seRefefOV] KB |£615g2
B23 (52a3iEE5s ST
¢ 5 Su GEToE 98 [BE]s
" £ g
= 265 (G887 EEvg|ga ,3&;_(‘5
5/Sheep's fescue (Festuca
GUIDAY, .. .uvens enaeenan tfo,000) af.o 12,60 [10-15 [$4.20| 14.85
6| Various-ieaved fescue (Fes-
tuca heterophylia) .. ... 400,000  33.% 5,56 feeen..| 8.38) 35 00
7 Creegmg fescue (Festuca o0, . 6.67
rubra) PN Q000|445 13.00 fI0=I5 .50| 16,
g{Awnless brome gmss (Bro- 3
mus inermis)..,. . T3H000| 440 35.60 [ro-14 | B.80| y2.99
9| Perennial rye gtass(Lolmln
perenne) .......... 336,800 s5.0 | 38.50 [38-30 | 4.95| 29.70
10| Italian rye g'rna (Lolium
| italicum)...... 285,000 48.5 39.40 lt2-24 | 3.56] 35.10
11|Orchard  grass (Dacr.ylls i
glomerata). . 525500 35.0 |.eeiui..)12016 | 5.60) 17,28
12| Meadow fescue (Festuca 6 "
pra Civaas eas s 3th200| sro ..., 12-26] 2. al.qa
13 dow oal. grass (ArrheA

nather'um avenaceénm})...| 1spoo0) 0.0 3¢.30 | 10 |12.60| 62.89
14| Yellow oat grass {Tnsetum
flavescens) 2,045,000 8200 464 | 5.5 [24.65| 4-8
15| Velvet g‘rm (Holcua “iana-

BUB) .ol aen wersirieaoas o[ 304000 22,0 8.80 | 6.5 4uao ;-66
15| Timothy (Phleum atense] 1,170,500 6.0 14.00 | 48 | 1.509] [
17{Meadow foxtail {Alopecu-

rus pratensis)_........ 907,000 33.0 6.a7 6 | §.21] 11,02
18|Verna 238 (Am.hoxan-

thum odoratumh.... ....| pr.000 30.0 7.80 |..e...|18.00| 10 B2
19/Crested dog’s tail (Cynosu. .

tus cristatus}. . 1,127,000 25.0 13.50 [2o-32 | 1.50| 8.8
20| Alsike  clower (Tnfollum

hybridam)....oov courn.| 707000 12,3 .00 ‘g4-100| 1.60] 14.14
ar|Sainfein Onobrychis  aa-

tiva)......, cevees|  wzig00| 7B.0% | 60.84%] 40 | 6.25|44a a4
xa Red clc;ver {Trlfolmm pra- . 8| 6 N

Tige, oo0l 18,0 5. .50 3%,

3 Whllc clover (Tnfolmm e

répens) .. .. 240,000  16.8 7.50 | 63 | z.04] 13.51

4 Cmmﬂon Im’iney vtl)l:h (An- o| 6
U5 vRIneraria) ......| 154000 I17.% 15.00 oG4 | 4.5 -1,
25|Alfalfa, or Incern (Medi- s

sativa}.... 205,500, 25.0 23,00 §1-63 | 3.05] 48.56

26| Tr!afol(Med lupullna) 32000 ad.o 14475 Bg- 2.16| 30.48
zy|Bird's-foot irefoil (Lotus

cormculatus). .. 75000 11.0 467 | 6o | 4.40| 26,66

alt[Officinal tsrue(Ga'l'ega
oﬁmafoa.............. 2,000 23.0 6,90 |..ou..| 4-T4[162.29

* Unshelled,
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NOTES ON ADAPTABILITY AND USES OF PRE-
CEDING GRABSES AND QLOVERS.

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 g~10 per cent in mixtures.

No. 2. Adapted to stiff, wet lands and fooded 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 caleareous 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 contaiving humus and
sandy loams. Withstands drought; nseful 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 dronght. Used
alone or in mixtures for permanent meadows and pastures.

No. g. 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 2 large amount of
aftermath. Valuable alike for hay and pasturage.

No. 12, Thrives in either dry or wet soils. Valuable hay
or pagture 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 onmarly or calcareous soil, in all light land rich in
humus.

No. 15. Sometimes sown on light, thin sc¢ils 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, stifl loam, or
clay., One of the best grasses for land under irrigation.
Very early, Twoto 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 subseil, 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 mature. 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 Sonthwest. 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 subseil is not
wet.

VITALITY OF BEEDS IF PROPERLY KEPT.

{McKxrrow.)
Turnips.iess cvees-s & years | Wheat...... ..... 2 years
Rape.ovesernnanns, [ Buckwheat.,...... 2 **
Pumpkin cecaveese. § 4 COfeeersvencannns 2 %
Peaseee: cieeoranes 3 Y Timothyesio-suees 3 *
Beans.... .cocs0yen 30 % Rye........ creens . 20
Clover..ociaassssa 3 ¥ Flax....oenieiiien 2
Oats.coveeoessavian 3 ° Millet...... vheiiiaa 2z ¢
Barley.evivanenve 3 Orchard-grass ..... 2 *
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—

SEEDEMEN'S CUSTOMARY WEIGHTS PER BUSHEL OF
SEEDS. (E. Brown.)

Pounds
Bup:;;ei .

30-6o

6o
tter vetch, .. o ine e So Pearl. ............0. 48-56
: o—bo

. . Spring.
Leni . | 6o Water grass,
Lupine, whi . Wid nce. ... .
Meadow foxtail.......... y—14 || Yellow trefoil, .........
Meadow grass:
OWL io i 11=14
Ro stalked, v ... T4-20
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WEIGHT AND SIZE OF GARDEN SEEDS.
(VILMORIN.)
Wt.ofa | No. of Wt.ofa | No. of
Q. of | Seeds t. of &
MName. 5, | ina Name, s, | ina
Grain, Oz, | Grain,
TI.9 12 . 26
29.9 | j2-42 . 52
24.3 *5 . T2z
9.7 3 .0 4
ay.z2 19 26,2 45
27.2 24 29.1 13
27.2 | .19 13.2 | te-s
16.3 23 a3.3 1
: . 24.1 |Hro-12
Wlth spines. . 0.3 45 10.4 16
Without spmes 14.0 G2 a7.3=a1.1| f1-4
Cauliffiower, .. .. 27.3 24 Jabg—31.0| Ta-8
Celery,......... 13.6 16z 15.5 1~32
joory. .. .....| 15.5 35 17.% 1o
Cress, American..| aé,a ' 9.7 Iz
com. garden| 38.4 29 23.% 162
Cocumber,com. .| 19.4 a ] o9r.2 8
globe..| 10.4 [ d3.1-4.% 3
snake, | 7.5 3 8.3 ]
............ 1.7 [ 19. 7
fant....... 19.4 16 16.7 6
Endive......... I3.a 9 11.7 19-36
Gourds, fancy. 17.5 1 a26.c 20
Hop..ooveunnn. 0.7 13 17.9 ti—4
Kohlmabi....... 27.3 19
#*In roo grains. 1 In 10 grains.

AVERAGE TIME REQUIRED

SEEDB TO GERMINATE,. (Barey.)
Days. Name. Days. Name. Days
6-10 p e 3:8 _Earmip . 10-20
-10 ucum 10 apper. 913
.| 6=1o0 || Endive, =10 || Radish. 3-6
|13-t8 || Lettuce, ., .| 68 Salsify, 113
6-10 || Onion.. ......| y-10 || Tomato f-12
1o—20 || Pea., ........ &-to || Turnip. ... ... 4-2
YIELD OF BEEDS FROM AN ACRE,. (Bamey.)
Good | Maximum e o dsmen
(= so ﬁm. (= so %u ?[al:ﬂ:g Contracts
Wheat), | Wheat). |0 LargeQuan-
............... too 1hs, 1500 Ibs. so0 Yos,
Cabbase (: vears). 250 800 200
Cucuymber, . .......... 156 ma 100
Muskmelon ........... 128 fioo 100
................. 900 1500 8o
Squash, wmter ........ 100 400 100
....... [£=1. -] 100
Sweet cOlD. vov crrnvn. 1000-2500 2500—4000 Boo—=3000
(ace. to var.)
100 £00 100
150 10069 100
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VIII. ENEMIES OF FARM CROPS.

TREATMENTS FOR INJURIOUS INSECTS AND
'FUNGUS DISEABES OF PLANTS,
By tbe late Prof, E. 5. Gorr, of Wisconsio 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 i3 essential that the treatments be
given gromptly 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, The treatments considered most Smiportant 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
tontaining 4 gallons of water, immersing the sack, Inanother
wood vessel slake 6 pounds ol [resh lime in as many gallons of
water. When the lime is cool, pourit and the cipper sulfate
solation into a barrel and add enough water to make 45 gallons,
Apply at once with a force-pump, with spraying nozzle, stir-
ring frequently doring the application,

No, 2. Ammoniacal Copper Carbonate.~Dissolve I 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 Selution.—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 § pound of fresh lime, slaked in 2 quarts of hot
water. Apply as in No. 1.

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

* The foltowing scheme for treating crope is after a plan published by
the late Mr, E. G. Lodemann of Coroell University, in Trans, N. Y, State
Agricultural Society for 1893, pp. 176=157¢.
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No. 6. London purple, 4 ounces, very thoroughly mixed with
25 pounds of land plaster. Apply with a sprinkling-box.

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

No. 8, Kevosene Emulsion.—Dissolve } pound hand, 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, Adir-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 oear the end of the
slit, as in drawing,

No. 12. Corrosive Sublimate Sefution.—Dissolve a2} ounces
of corrogsive sublimate in 2 gallons of hot water, and pour
this solution into 15 gallons of cold water. Use wood,
earthen, or glass vessels, For polalo scab the formaldehyd
treatment is preferable (see p. 107

No. 13. Potassium Sulfid Solutien.—Dissolve § ounce of
potassium sulfid (liver of sulfur, sulfuret of potassium)
in 1 quart of warm {(not hot} water, and add this solution to
3 quarts of cold water. Apply as in No. 2.
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A CHEAP ORCHARD-SPRAYING OUTFIT.
. (. §. Dept. of Agri:nlr.um.)

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 bhas
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 poisen 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

-
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directing the spray. The nozzle should be capabls 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
brasy 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 elevadion 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 QAT-S8MUT. (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 cats before sowing, at a cost for labor and materials
which need not exceed five cents per acre of oats sown.

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

The FormaldeAyd Treatment.—Soak the seed oats one hour
in a solution of formaldehyd, made by adding one cunce 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 cats 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 ¢lean 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 forabout
30 bushels of seed cats, Itis 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 formaldehyd to
the water.

The Hoi-waier Trediment consists in soaking the seed
10 minutes in water at a temperature of 133° F. Heat the
water in a large keitle, 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 118°,
Put about a bushel of oats in a voarse 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 cats. 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 absorh
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 cereais than
oats, and for prevention of potato-scab, as will be seen from
the following article,



ENEMIES OF FARM CROPS. 129

THE FORMALDEHYD TREATMENT FOR TEHE
PREVENTION OF THE BMUTS OF CEREAL
GRAINS AND OF POTATO-SCAB, (Botier.}

For Wheat, Oats, Boriey, and Millet.—Use formalde-
hyd (40 per cent solution) at the rate of 1 pound of
the liquid to 4% or 5¢ 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 furnes 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-scad.~~Soak the tubers before cutting one hour
and a half in a solution of formaldehyd at .le rate of one
pound of the liquid to thirty gallons of water; or in a
solution of corrosive sublimnate, using one pound of the
chemical to ¢ach 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 offt your lands, by treating all seed-tubers. (See
Bull. 37, N. D, Experiment Station.)



130 AGRICULTURE.

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. FEonOW, 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 inteflligible 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 o 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. Thataforestgrowth, 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 fayorable influence og
these,

3. That the wood-crop does not live on the soil, but on the
air, enriching the soil in nutritive clements by its decaying
foliage rather than exhausting it, and hence that no ma-
nuring and no rotation of crops is necessary as in fGeld
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
ot 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,

é. 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 rsh 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 prevent undermining of
banks and washing of soil iato 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
tow 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.

¢. 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 husbaandry of
soil and water is the secret of future success, angd 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 phllosopher 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 fafluence on
the rainfall or climate of the whole country nobody should
¢laim; but the conditions surrounding each particular farm,
its local climate, s0il, and water conditions, are changed,
and finaliy 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 be does at present.
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He should at least observe the following rules :

I. Fire should be carefully kept cut 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 uee
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 mavnagement or otherwise a dense undesirable
undergrowth has come in, which it is to0 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 sced 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 50 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 {s a well.
established wood-lot, the whole management of the erop
consists in proper cutting. i

How this is best done cannot be described readily within
the short space of this article, but every farmer who ls
interested in learning the principles of usiog 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 i3 discussed in detail
how trees and forests grow, how to start a wood-crop, and
bow 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. (Ecuaston)

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

2 ft. apart each way 10,890 | 12 ft. apart each way... 302
3" byaftea....... v.260 (15 ¢ " Y. 200
3 ** apart each way 4,840 (18 '+ ¥ o . 138
4" " o g,722 (20 " e 110
5 LT3 “ (13 (13 1‘742 zz “ [ 13 " a P W
6 " " 1 (1) 1'210 25 o (33 da 44 e 70
3 " ar 44 L1 630 30 " [13 (13 - aee so
Io " {3 113 - 435

Rows 8ix 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,
§£445 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 s28c
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. 5. Department of Agriculture.)

Year of .
States. First Ob Time of Observance,
) BErvance,
z2d of February,
First Priday a?l’er st of February,

Pennaylvania. .....
Rhode Island.. ...
South Carolina.....
South Dakota,
Tennessee .ou.uvve.

Wincoliuin e
FOming... . vee.
Washington .......

saan-

Third Friday in April,

In spring, at appointment of governor.
a_nua?(‘s.
irat Friday in December,

Last Monday in April.

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

Date fixed by supetintendent of public
ipstruction.

Do,
Option of governor, usually in April,

Option of parish boards,
Opiion of governor.

Option of governor, in April,
Last Saturday in April.
Option of governor,

Do,
Option of board of education.
First Friday after irst Tuesdny in April,
Third Tuesday of April,
2¢d of April, *
Option g governor,

0.
Option of roor, in April.
Second Friday in March, pri
Fitst Friday after May 1.

éth of May, by proclamation of gnvernor,
In April, by proclamation of goveinor,

Second Friday in April.
Opiion ‘l,:;o gavernor,

in.| Variable.

Option of governor,

November, at designation of county sup-
erintendents,

224 of February.

Option of governor,

Fall and spring. at designation of super.
intendent ol‘schools. e e

Option ng ROVErnoOT.

(=N

Do,
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FOREST-FIRE LAWS IN THF UNITED STATES
(Farnow)

{See p, 142 for pepaltics impozed,)

State. - Bdéﬂge““"" Title. Chapler. | Section.
Alabama...... ...|C. C. 10&6‘ ..... PO R PO 42a0mB
Arhnm‘.......i 5"'&‘ H‘ D s F-| 150y
California®.. ......|P. C. 1886, ..., w0 e kamrreas a8y
Colorado... .i M:"s; G 5 f.. 36 414 15, 1718
Connecticuth......|G. 5. 1888 .., 1 [ 1458, 14502
Delawares ...orr Vol XVIL Lo 2 L o g
Florida ... ......|Laws1B7g ...of cvmvrnnnnnd]rarviiinanins ap
Georglad. ..o 188a . Lo 0 14569
Idabo ............|R.5 B8y, .... -1 car e aeens L)
Minois ..vveeviee- |[Re S 2895 ccvva]ine vvvnrns 38 18
Indfapa ..........|R. 5. 1894 . of.ecu. Laiies [ 2001
lowa, ......... [McLean's, 1388 24 3 51852
Kansas............iC. Lo 188g .. | evuiiinii fiviniiins aas yart-8
Kentucky .........]G. 5. 1888, ... ., ..veunnn 29 56
J LT VE1, T R 'L - ¥R, DR S By
Maine. ... ... eooo|Laws :Byr... e civnanen 100 5
Maryland.*

Mma{:huselu". ASup. 1888 ... ] Ll 163 -2
Michigan®.... .‘i H?s";:]Il "‘S } . 348 G40a—¢
Minnesota®.... ... [G. S 1898 . Jocevi veeen 45 [
Mississippi........[ 182..... .0l 2 oot
Missourk ..vvae-a JRO S 880 Lo i T 3613

15 1847 Burning off permilted when consent of neighbors is secured
after r day™s notice.

¥ Pol. Code, 5. 3344-5: Persens firing woods, etc,, liable |n treble dam-
ages, Conslable, etc., may order any inhabitants liable to poll-tax to
assist in extinguishing fire.

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

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

¢ Must give 1 day's notice, before burning of, to adjoining property
owners, and 1hen only betwen Feb. 20 and April »,

* No law included in Revised Statutes.

* Ch. 156, 5. 1-6, G. 5 1883: Duy of fire wardens to post warnings,
extinguish fires, and investigate causes of fires,

* Supervisors and highway issioners to order assi in putting
out fires; fine $x-$so for refusal 10 assist,

¥ Sce act of April 18, 18p5.
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- FOREST-FIRE LAWS—Coniinued,

State. Editionol | Title, | Chapter. | Section,

Montanat® (P Cot805. oo feees ven o feieiiiarncaa-
Nebraska. ........ |18 895 B - = ] ;‘;3;4
Nevada.... ......[G. nsss.. e 94
New Hampshire.. [P, .1893‘...-.. a7 3-1
New Jerseyll.,....|R. 8. 1879, ....| Fire. {........ .. 1'9&1;3':'
New York........ R §5.......... 14 20 JOON
North Carclinall,, Vol. T. 1883..‘. 7 524
Norlh Dakota. ... [T VDI T A st nu—ls
Ohio??........ ..., R§ 1804 uuacs| vomeenn
Oregon“ vere e 5058, 2B0Fieenns| cecereriae fiiiiiiiiiii P.: 'y
Pennsylvania. ... .[iB9q. ..ooovou]ocrrerrnenr oviiiiianns, ':ft:%fw'_‘:f
Rbode Island.. .. |G. 5. 1886, .., |...0vee 279 '
South Carolinal®. |e8o3............| Crim. Stat. 101 151~
South Dakota, . .[Dak. Ter.... | .ecomsener| coriremenan 2398
Tennessecl?.... , M. & V. C. FE-0: 7] PR B o277-8
Texas... ....... |P.C.188g,..... 17 ? 56070
haha¥, ..., .. ... |C. L. 1888. ... 10 preraiieaies 4570
Vermonl..........01 Ceen e 4 1] a1y 134
Vieginia... ... 887, . covs vur] sre vaiers 18 Arot=a
Went Virginia ... 189 T T H B1-8y

Wisconsin ... ....[R./S. 188, ... |---veveenen i 4406
Wyomingd ., |R 5. a8y, [ LT ga0-3
Arzona........, .. 1R, S, B8y, . |eesn el Bob—g
New Mexico ... [1884 ooonan wou]rrvssreennns] e wonnnnn aW3-1y
B O s M

t# Penaliy for failing 1o extinguish camp-fir ¢ or malicious firing of woods,
fine not exceeding $gooo, or imprisonment not exceeding 5 years, or both,

1 Ch, 188, G. P. Laws 1808, provides detectives for viclalors of fire
law, Ch. n9, Laws 892, and Ch. 194, Laws 184, provide for fire mar-
shals and define their duties,

11 Fine $1o for leaving unextinguished camp-fire. Two days® notice in
writing before firing one's own woods.

115, yr50-1: Penalty for refusing to assist in extinguishing fires, fine §10.

4 Requires governor Lo issue proclamation annually July 1, warning
people against forest fires.

1% 1f wurpentine farm, fine $500, or penitentiary 3 year,

1% ODwner may fir¢ his own woods after two days’ notice to neighbors.’

17 Ch. 27, Lawa 1892; Duity of counly sherifls to extinguish fires.

1+ Permits Sring grass and sage-bush March, April, and Ocrober, if kept
within control,

1 Camp-fires, and regulations for burning off prairies, ete., Ch 33 (enacted
18gc} provides penaliies for setting Gres and failure 10 extinguish,
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FOREST-FIRE LAWE—Continued.

PENALTY PRESCRIBED BY STATE LAWS,

Aladama—TFine $r0-§a00; if turpentine forest, $roo-$roco, or hard
labor for not more than 12 months,

Arkansas.—Fine $25-$300, or jail 1o-6o days. Liable for double
damages.

California,—~Fine not more than §1eo0, of jail not more than 1 year, or
bath.

Colorads,—Fine $50-$300, or jail 15 daya to 3 months, or both.  If on State
lands, $s0-$s0s, or jail oo days to 6 months.

Conmecticnt,—Fine §ao-Yam, or jail 3-6 months, or both Fine $r-$50,
or jail not more than jodays,

Delaware—Fine §as.

Florida,~Fine not more than $roo, or Jail not more than 6o days.

Georgia,~Fine not more than $1co00, of & year in chain-gang, or both.

Idako, —Misdemennor,

Litinoir.—Fine $5-$100.

Indiama,~Fine §s-$100, to which may be added imprisooment not more
than 3o days,

Jows.—PRine not exceeding $500, or jail not exceeding r year,

KNansar.—PRine $50-8s500, of jail 1o days to & monthe, or both.

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

Lowussiana,—Fine §s-$so0. :

Maine.—Fine not exceeding $roo, or jall not exceeding 30 days, or both,

Massachusetis,—Fine oot more than $roo, or jail not more than 6 months.

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

Mimmesota.—State prison § months o 2 years.

Missivaippl —Fine $ao=§500, or jail not more than 3 monthe, or both.

Mirsouri —Fine not more than 500, or jait not mote than 1a months,

Monlana,—Fing oot more than $1000, of jail not more than 1 year,

Netraska.—Fine $5-$100, and Jail 1-6 months,

Nrvada—~Fine $200-Frooo, of jail ro days to § months, or both,

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

New feraey—Fine not more than $100, or jail not more than 1 year, or
bath.

New Vork —Fine pot exceeding §roo0, of imprisonment not exceeding
1t year,

Novih Carolims.—Fine $so.

North Dakota,—Wilful, 3 misdemeanor ; negligent, fine $10-$100.

Ohie—Fine not more than $ros, of jail not more than =0 days, or both.

Oregon.—Fine $ro0-$rom0, amd in certain cases peni iary oot

Ling 1 year.

Pewnnsylvania~Fine not more than $300, or Jail mot more than 1 years

or both.
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Rhode Island . —Imprisonment not exceeding » years,

Sewth Carelins.—Fine $5-$100, or fail not more than 30 days.

Senth Dakota,—Fine not more than $aco, or jail not more than 1 year,
or both.

Tennessee.—Forfeit $100 to prosecutor and fine ¥5-§50 (5. 1377, Code
Sup. 1893),

Texas—Fine $50-300.

Utak —Misdemeanor,

Vermoni —Fine not more than $so0, or penitentinry not more than 5
years,

Virginia.—Fine §$5-$100, and jail 1-6 mooths,

West Virginia.— Fine $10-$hooo, or jail not more than 2 months.

Wiscompin,—Pine not more than $500, or jail not more than 1 year,

Wyoming.—Fine not more than $500, or jail 3o days to 6 months,

Arisona.~Misdemeanor, If on State or U, 5, tands, fine not more than
$1000, or jall pot more than t year, or both.

Now Mesico—Fine $6o-$500,

Cklakema --Fine $r10-$s500, 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:

Firse, by selling only such products from the farm as will’
deprive the soil of the smallest quantities of fertilizing in-
gredients, i.e., manufactured produncts, like milk, cream,
butter, meat, eggs, rather than grain crops, hay, ete. 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, ete., or by building special cisterns for storing it; the
latter by placing it under shelter, guarding against leakage)
—and returning it to the land; as the products sold off theland
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.

Thirdly, 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.

(SHYDER.)
System of Farming. Nitrogen, thl‘;oric Potash.
All grain-farmj el oo oo
ErAN-fArMIBE. o u e cinnan oy 1 2300 PET=
Mixed grain- angg!neral farming. .. uboo 1000 1000
Mixed to- and general farming,. 2300 1000 oo
Stock-farming......oooniiaiiipannn. [ 5o [
Pairg-farming. vevnviiccisoniinnns Bow 75* Bs

* Gain,
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The figures given show the approximate losses on a
160-acre farm under the different systems of farming.
With stocke and dairy-farming, as well as parily 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
patt 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, Mion. Exp.
Station.)

AVERAGE CHEMICAL COMPOSITION OF
AMERICAN SOILS.

(KinG.)

- - oF
25 |38 i &
2% |sB3 g r i 3
3.3 %l s 1 8|3 &

&
Per ct. | Per ct. | Per ¢t. | Per ct, | Per ct. | Per ct, | Perct,

Sandy soils. .. a1 261 | a3 o8t wols 3 | 09y
Clayey soils .. . 6.53 1 .319 128 . .gég JE4T
Humus soils. ga.&; 13.04 | B39 Y 3.z£ .

Locas soils. ... .21 | 438 165 5.

Humid soily.,.| 84.03 3.8 | .a1é o9 Bl a5 | .ng
Arid soils,....| .57 4-95 324 .36 | 1401 SJITF
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MANURIAL VALUE OF FEEDING STUFF#.

Chart showing Pounds of Fertilizing Constituents of Feeding
8tuffs in one Ton, and the Manurial Valus of Feeding Stuffs,
according Lo the Valuation given, .
Fitrogen Fhoaphorio Arid Potash

Briceperpownd 5 ot
w;mw Vdﬂm Ton,

T T "n Ts0 W0 T V100 KSR 140 FARE 100 VR08 T,
Grem o Sl oDl 91 .43
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FERTILIZING CONSTITUENTS OF FEEDING
STUFFS8 AND FARM PRODUCTS.

{Yearbook U. 5. Dept. of Agriculiure.)

Material,

Ash,

Nitrogen.

Green Fodders.

Pastture grass .. ..ovvervavan-
Green (odder cora. ... ..ol
Sorghum lodder, .............
Byefodder.........ooviiniinns
?;al fogd:r....‘.:..............

imot Cdisskbsssarenses
Redclo{rg'l:‘?”...............
White cloTer....o.covnvrinannns
Alsike clover ...o.ooiciiiinrnas
Scarlet clower., ... cioiiiiain
Alfalfa (Jucern) . ...ooveiiinaa
Cowpea, ..o,
Snjabean . ..iisiiiinnerarans
Prickly comfrey . ..eo covvevnis
Cornsilage «ovivvirrvirinrannss

Hay and Dry Coarse Fedders,

Fodder corn (with ears) ......
Corn stover (without ¢arsh....
Hungarian e eweas eas
Common millet .... .. ....oue
Hauy of mined grasses ........,
Red-top. .. viavvviirrinvints
TimOAY. coeriiriirenns bimiinn
Red clover. .. ..civivevaraias
Mammath red clover,..........
White clover .ooovnns rrnviiaas
Scarlet cloveri, ... coveeien ..
Alsike clover, .vvevieriniirans.
AMalba. ..o oo iiiivsnvinrrnneas
Barley SLIAW....c.vvvrennrannrss

U ochaff .
Wh?atstraw.‘.................

oo cnmamraraaatae aa
Rye straw.......oee viras oon

at Eprrrssvmrsatnttns e

Buclkwheat hulls. ..o vonvvnanes

Roots, Buibs, Tubers, etc.
POLATOES. .o rrimn e nnneiaaan
Sweet polatots ..o cvvrirrrrrs

beets.

Red Craateratsereearassas

Yellow fodder beets............
Sugar beetd ... .. Locieeseiia.

Mangel-wurzels......ooneennnns
Turmips. ..... ..
Rutabagas® ..oovrrrrveninsnn s
CAITOIE ..ot v v aves srrmnnes

per ot
3.2y
484

R
@.15
1.47
l:zs
1.47
4.45

T e
=
-4

-8

ERERTeT Yy

o St
%3

Ll i

ek

Sus3BaipERy

w
3

.19

g

By

EE LTS E YT

92
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FERTILIZING CONSTITUENTS OF FEEDING
STUFFB8 AND FARM PRODUCTS.—{(Coniinned.)

o :

b ; 5| 8

Material. 2 F $4 é,ﬁg g

- B < Zw 1A

Graing and Other Secdr. | per ct. | per ct. | per ot. ] per ct. | peret.
Corn, .. . P B -3 I 1 1.8a -go s
Sor¥hum seed...n s verineenis| T4 00| . 1.48 Bl .42
cesrerr ave ar veee ooo| 1430 2,48 | T -79 48
Oats. B I AR 7‘;2 -82 -Ga

Wheut, sprlng.................. 14-35 | 1.7 a. . .
YOWEDIEN e 4TS ] el m% -é; &
...... L B T - IR TP I Y -] +54
M,:Ilet.comuﬁm ceee e 1=-gg cwen | 2.0 -Bs gg

apancse millet....... ... 1.0 r3.68 |00 1.7 . .

iE: B T 1108 fg -o%
Buckwheat ........ .oooovven.| Tz b 1.4 34 2
Sojabeans. .....o.ovveniens o0 18.33 ] 4009 | 5030 1.87 1.09
c Other C;oncmtruted' Feeds.

Orn medal EEFEEET T TII ET X I.41 1. . A
Coro and cob meal............ 3_32 ‘ n,ff :; .:-:
Ground oa:?e.y‘.....‘.......‘. 117 3.37 ¥.86 77 .59

Aerrr v ReEeRaLa I x, I.5% . -34

Wheat flowr ....oooe —oivnnns, 3, § taaz | z.ar .57 54
Peameal,.. ....... veiea| B85 | 2.68 3.08 g: 99
Corn cobs..... 0201111100 12.05 { .82 .50 “ob S
Hominy [0 R 8.93| a.m 1.63 .98 49
Glmenmeal .............oo0f  Busg 3 | s5.03 .33 038
Starch feed (glucose refuse)..‘ B.10 [... ... | 2.6z .29 5
Maltspfom.s. e savsessereese] 18.38 | 12,48 35§ 1443 1.63
Brewefs g‘rams.dry...... e 914 | 302 3,ga 1.0 oy
Wek .oouieo | 7801 | .89 .31 g

RY! stirraasnesresiaienn:| 1250 | 460 2. a.28 1,40
I'Illddling'l......... e TR 5% Lg: 1.26 Bt
Wheatbran .......oouve oo on) 3103 .75 2.67 =.89 1.61

- middlings P I *.30 2.63 -5 .

the bran ........ceciiiiinians| tenze | 1204 g1 .ag .24
fighessssocsivirvininanns] 30,30 | guoo 1. 2.6y £
Buckwheat middhings..........| 14.70 | 1.40 ;.gﬁ 68 .34
Cotton-seed meal.,... .........] 7.81 | 6.5 6.79 2.88 .87
" bulla.. o weoenan| w7 | 3,40 .69 3% r.og
Lmnoed meal fold process),....| 8,887 6.8 5.43 1.66 1.37
“ (oew process)....| .97 | s.37 5.7 1,83 1.39
Apples, fruite..ooovvvvinnin.| 85.30 .39 .13 K-t} g
Apple pomace..................[ Bo.go 27 .23 vz 13
Dairy Frodn:tt, ele,
Wholemilk. ....oovs vavensenn| B7.00 .75 5 39 Rt ]
Skim milk..covrvnrnns voe oon| go.35 2o o5 .20 g
Cream... ... 74.05 50 4G W15 . 1g
Buttermilk......... 99.59 .0 48 X7 .
Whey .. couvivin 91,97 o .15 BT .18
Butter .ovvvvrrrniirnnssnnson 79.10 .15 .12 of o4
Cheese, 3335 | 210 | 3.93 -6a 12
50 2 4 40 z.48 1.76 b
+-8 2.90 1.95 .13 14
42 © t.80 1.76 +73 e
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AMOUNT OF SOIL INGREDIENTS WITHDRAWN
BY VARIOUS CROPFS, IN LBS, PER ACRE,

(Hirgarp)
. @
4 5. 3
Gropa. f -g ﬁ% ‘.-d_ g
AR RN
E &G |& |88
Grapes, ,o00tbs ..oiiiiiiviiinfiriionn] 500 r.oo| .33 Lro| 1.70
Cropof iogeolba.... oovnifenenon | 50000 1oo00] 15.20] 1.00] 17.00
Seeds, 645108 ... coive aovnac]vreed] 5048 ..ol K- L1 ISR R
Flesh, 9,154 168 .0 o vvvvvavea|ovennnn.] 47+ Y| PO
Wood, 2,010 Ib3.. 40 vievenranss| 53-42 15.5 1 .60 T4 -1 IO,
Prumes, vyooslbs, ... oonvinian,| 303y 2 a3 wor] x.a4E
Cropof;n.ooolbs..u.......... 120.90 | 29.90] 3.9u :5.32 23| 44-40
Pits, 0,635 Iba. .....ovvvvain] Bbo ]| 208l ige| 2 woa| 20,30
Flesh, afl, 365 lba........ ..ovo] 11030 | 77.64] 3.40| 13.15| .m0| 34.70
Apricots, Looslbs ... auend sl :.83 a8 ol ew] am
rop of 3o,000 lbs.couoiiall] 25400 545 21.38]  .o4| 6B
Pis, 1,740 1D8 <vuiin seeroene. | T3.35 gg B3| .38 .19| 15.00
Flesh, 28,360 |bs...............| 142.55 | B1. 4.65[ 16.09 75| 5320
Oranges, 1,0001bs ... coevven on 33 | =31 W99 . of 1.83
LTu ofwo.aoolbs cabesreaaraan .40 | 42.38] 19.72] 10, 80| 36.60
Seeds, 24 ven eveneianesaan| Ggo| zpg] r.32] 1.81]  Log] el
Flesh and rind‘ tq.ydolbs vivee| 79-%0 | 39.54f 18.40] H.90| .y8| .....
R outs, peroenl.age.. cawreae ao| TOOT | 05.430 49.89] 13.47 N
Stems, veeernnassasd] 100,00 | 1160l s5.vy| x7.00]  LI5f.....
Leaves b wrarescanees | 99.97 | 16.51 52‘3 3.970 493
Olives, tooo b ..vivevvvu.-o.| 9483 | B.55| "2.32] .08 a3 585
Cropof 23001bs...0v cvvvevns. .8 | 18 Bx| 5.0 w.sp|  .zo| 12.86
Plts.l;:qlbs 1?3.2 ‘6.17 4-01| .40 .48 g.f)
1471 b wrrrerisasne 4.5 z.04] 1.0 . 02| 309
Leaves, 4,¢oolbs vriisrearesnss]| 190,16 | 58.05) B3.x3 m.og a8 go
Wood, an000lbs., ....o..oL.LL ] 123008 | 24046 6663 14 87[. ... |127.67
Wheat, 1 lbs.(whole pIanr.J.. 81,36 | g.1s| a.go) 4.1z t.h5] Blgs
Cmpo 4.soolbs. even| 346.04 43-32 11.04| 19.80; 7.89 42.00
n,zobusghels. ....oooivvs o 2400 7.85 Lyl tt.go] .oz| a4 @0
Straw, 36ealbs.. ..., Lo ] g32.00 | 3607 10,32 7oo0| 7.By| Rt
Alalfa, tooolbs Crvenvrreienrens| 6500 | 13,498 25861 .43 t.39) 12.96
Cmpo uwolh&...,...,..... 780,00 16:.38:74 za| 77.16| 19.08{155.52
S beets ifresh), 1,000 1bs, . .13 . 31| r.81] 48] 238
ropof 12,000“38“...--”.-. 1349.73 337 44,224.08|116.16] 61.68|173.40
Roots, 40000 1be.ceveunes o o0o| 287,00 |152.00] 16, L0l 13.00| 60,40
Tops, 33,0008, evoies .ol oo 1062 F 'agg 44,208 oB| Bo.16| 49 68[113.00
Ramie, 1,0001b8.. .. iv.vvsucesn.| 7509 34 23.08] 6.46] t.13] 13.97
Crop of 14.25 L0090 v v ooo[2143.57 |25¢.98 657.8a(155. 70| 5.8 .J0
Leaves, y.251008%. .ooovv ..., 641,35 | 68.13 566.91 T7.03] 41 10
Stalk {without bark), 7.a5 tons.| 410.48 |185.96| 71.77| 67.71] 2.%50|ros.85
Bark (cuticle and #bre), w.ps .
tons, ... .eae vemeimnnienis| Gr.ya | 37.86) 19.74] 10,86 7.79| 57.7%
Cotton, 100008 vevvuiicriniens.] §4.96 | 11,00 13.76] 7.93 a;ﬁ
Cropof saca lbs. . o.us wevn..| 173.60 | 35.36] 44.04] va.54| B.37[ 0u-s
Leaves, qoo 1bs...... careereres| 4869 | 1007 15.09) .33 a.78]......
Stems, 1,200 lba. ..ieieiiionl | 38.44 17 1958 4oqgl 2.54] ...
Seceds, Soolba ....vniivaeul | an.ay 99| 3.07] 9.74] .48 29.20
Jurs, yoo lbs. ...vve win wiill]| sz7or | 7e43| ween6| 3eEr| ref.....
Lint, 400 bse.. oo o viil| Ts00q I t.a0| .sel .38(. ...
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MINIMUM AMOUNT OF FARMYARD MANURE
required to replace the Ingredients abstracted from
the Soil by an Acre of Different Crope, (McCowngLr)

Wheat.,..ocanvesls Stons. | TurpipS.....cco... I5tONS,

Barley..ccoveivanas 5 Swedes.....iovivin 10
Oats -oenvvnennnn. 5 Mangolds.......... 20
Meadow kay,...... 8 Potatoes....c...... 10
Red clover......... 12 Cabbage .......... 2§
Beans, .....ccevev. IO Carrotdi.cviessvess 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 Manure.
Horse..carerssnernnrareanases. 12,0001bs. 3,000 lbs.

COWarrnerariesstnsnsnnsannssss 20,000 * 9,000 *
Sheep.crveriaricrarrsssnssinss 760 ¢ 380 ¢
Pig cvevene tesrasassensssaanras 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
it 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 1bs, 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). Gooo 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 manuce being produced.

COMDPOSITION, AMOUNT, AND VYALUE OF MANURFB
Produced by DMfferent Kinds of Farm Animals,
{Results of experiments conducted at Cornett University Experiment

Station.)
; Amount and Value ner
Analysis angl\?alueper Ton of 1000 b3, Live Weight
anure. per Day.
x ' .. = [ % B .l * |w ®
P28 |253( ¥ |augl 5EXSEEag
g | z% [Ed<] & P gTa 5T
Per ct, | Per ct. | Per ct. | Per et : Cents.
Sheep...| $9.52 | .77 | o3y 59 |$3.30 ] 3401 7.2 |$26 00
Calves..| 72.73 .50 7 53 | 2.e8]| £+38 6.7 94.33
Pigs ....| 74-13 By .39 32 | a9 B3 6 6.7 | Go
Cows...| 5.2 43 a9 | ror]] 2t B.o | 2927
BHorses ,| 8.6 49 o6 48 | 2an]] aB.8 1.6 | sty

QUANTITIES OF NITROGEN AND ASH CONSITTU-
ents Voided dy Amnimals or Obtained in Animal
Products. (Lawes and Giiaarr)

; Percentage of Ash
Percentage of Nitrogen, Const?fuems.

Obtain iy 1. |Voided Obtained | Voided

Animal s Solid 1 quia Marcre s Live (& JHCE

Prod- | SX6"® | Excre. | ment. S 4 Perspira-
uct. | T | ment. of Milk. | " ion.
Horse at rest ...| None, | 43.0 s7.0 100,90 None. 100.0
Horse pt work, | None. | 29.4 0.6 too.0 None. Te0.q
Fatiening oxen .| 3.9 2a.6 73.5 ob. 1 73 97
Fattening sheep 4.3 16,9 0.0 gty 3.8 ofi.2
Fattening pigs. | 14.7 21.0 63.3 Bs.3 4.0 gb.0
Miiking cows....| 24.% i8.1 $1-4 75.% 1.3 80.7

* Valuing nitrogen at 15 Cents, poosphoric acid at & cents, and potash
at 4§ cents per pound.
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PERCENTAGE COMPFPOSITION OF COMMERCIAL
FERTILIZING MATERIALS,

(BaAL)

Name.

Nitrogen,

Phosphoric Acid,

Soluble,

Reverged,

Total.

Alga (Lynghia mqauﬂ.’a)
Ammonite.....ocv iieaans
Apatite, ......oieiieiienee

aslles, anthracite coal U
bitumipous * ... ..|...

* fime-kiln, ... .. O
“* wood, leached. . .....
“ " unleached. ...
Bat guano ......ciiieies o
Bone-ash. ....... ool
Bone-black, ... ......coviins
L 1) di‘so]

ved, . ....0ad

Bone meal...c.vvrvrrivanns

I " dissolved. _......
bt * free from fat....

“ “ from glue factory|.
Cama]lite.......?....,..... .

Caribbean guano.... .......
Castor pomace.........
Cotton-hul' ashes ..........
Cotton sted meal decort ..
undecort..
Cuba guang ......ov vaieeen
Dried blood. .. ...... .......
Dried fish. ... ..ovcvnanan,
Eel-grass (zrorfera muﬂm).
Gas lime, [
Horn and hoof waste.......
Kainit ..o oiivie veenan
Kelp Saminaria)..ovveen...
Kieaerite, . cvvvvnrins vrnenns
[rugite... .. coriienn venn
Lobater shells. ... .......0v00
Marls, Kentucty “ vararaas
“  Maryland and Virginia
" Newgmeygreeu sand
“ MNorth Caroltna.. ... ..

Meat acrap

Monalsland guano Cerreeny
Mod, salt.,.... ... ..o
Muriate of potash, ..........
Navassa phiosphate .........
Nitrate of 90da, .. ...0v vues
Oleomargarine refuse. ...

@ w BBS 5 pn
SHEP88888%%S

4.35

11,33 ..an L
e | e
...... - RN
ee ve] mea0| ..
...... LIE 1 I
o] meag)aol
8.z0| 1.31] 2.37
] S asae
498 coeas 40

abol...,.

10.44
.10

T#.I2

15 o).

13.60].

R
92.7%
.77

1.50
P +55
R E! I

13.54] s
R

Bgaf. il

R I
=B

3.5 -arue

F= 1

sl

L1 Proas

359
.z
o2
LTy
o—. 4

.07/

21,38
10|
19

3427

3? 43
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PERCENTAGE COMPOSITION OF COMMERCIAL
FERTILIZING MATERIALS,—Continued.

Phosphoric Acid.

Name. | & . i
,§,§ﬁ§§ ;
tle|&8(z2[2|F|§
Elz|la| s |e |3

l?yltershell]lm'
Peruvian guanc. oo onii.
Phospbates, Florida... ...
Plaster, pure?,....... ......
Sea

[

“ mized,. ...l
Sewage sludge, precipitated

O . vrnrns vesaras tasanras

S Ca.rolina roclr dlssolveﬁ.
g‘l’ﬂl.ll'l .-
Spent tan-bark ashes,. .. ...
Sumac waste ..... . _.......
Sulfate of ammonia ........
Sulfar.e of potash and mag.|

!.u]iate of p pntuh h‘lxhgrade
;wlva.m:e derareeaen -
Thomas elag.....ounn weun-
Tobacco stalks, .

“ o atems....

Wool washings.. ..
Wool waate, g& FEPP
Composition of Farm
Manures.

Barnyard manure, average,. A9 .4
Cattle excrement, solld iresh|. . .xg
Cattle urine, fresh. ... ..... :g 49
Hen manure, fresh... ...... t.10] .56
Horse ¢xcrement, solid Y -t
Horse urine, fresh, ... 1.55| 1.59]
Human ¢xcrement, F T
[l;liuman urine. v IR -

geon manure, dry. 2 1.00
Poudrette, night soil 3.80 .30
Shetp excrement, sol .55 15
Sheep urine, freah 1.95| =2.26]
Stable manure, mix 50| .60
Swine excrement, polid, frezh|. . Jool L3
Swine urine, freah.. ....... 43 LBl

* 18,5 per ¢cent carbonate.

¥ Nova Scotia plaster contains g4 per cent pure gypsum and 4 per cent
carbonate of lime; Onendaga and Cayuga, 65-75 per cent gypsum and
18-28 per cent carbonate of lime,

$ Sometimes ds high as 5 per cent.
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EXHAUSTION OF FERTILIZERS, (Scotch Authority.)

ON CULTIVATED CLAY LOAM.

= | Per Ceat remaining in the
T
53 ad ol ch of First
Kind of Pertilizer, 3. Six ¥
a5
Pt
A 1|23 )4]s]s
f e ]
Lime......ccoo0iinnees S W 12 | Bo |65 | 55| 4535 28
Bone meal.. N R IEIE R I
Phosphatic guanos 5 | 5030|320 10 .
Dissolved bones and pta:n supcrphus
phates . ..... 4 20l 10| 5|+ s .
High - grade ammoniated :‘crul:zcrs,
Euano, etc.... .. 3 EFE KN T s
Cotion-seed meal.. 5 |45 30| 0| ...
Stable manure 5 [l

ON CULTIVATED LIGHT OR MEDIUM SOILS.

+

Lime. . oiovie waver covsnnssorsntananenns 10 |[15(60 |40 |30 2018
Booemeal............ ‘. 4 ||| ||
Phosphatic guanos 4 |so]|20Tte]| .| ] ..
Dluol\red bones and plaun wperphoc

P 3 20| 10 5 o | as | s
ngh-g'rade ammonmes, guanbs TR T T
Cotion-seed mcal + 3@|a|t0] .. ] ..
Stable manure. , % 3: 3o |10 o] oa | ve

ON CULTIVATED PASTURE LAND.

Lime. . 15 [Bo| 70 | 6o |30 | 45| 40
Bone meal ... 6o | 50| 40) 30|20 10
Phosphatic gu % 0| 40| 30|90} 10
Dlmlved bone, etc . 4 |3@|@|@| . [
h-grade ammomalcd guanos . 4 |30 [20|w|..].
Conon-ued L= d 5 |40 |30]|= [} ..]..
Stable manure..... ...c.vvviies viean.| 7 |bo |0 | 40| 30] 20|00

Sulfate of ammonia, nitrate of soda, sulfate, nitrate,
and muriate of potash are generally held to be entirely
e¢xhausted by the crops grown the season of their applica-
tion.
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EQUIVALENT QUANTITIES OF FERTILIZING

MATERIALS,

(WuszLzx and HasTweLL)

For

May be Substituted any One of these Materials,

oo Ibs. nitrate of
sind

2
100 Ibs. sulfate
of ammonia
wo lbs. dried

bigod

100 lba. cotton-
geed 1

mea

100 lbs, dies. phos-
phate rock

100 ]ba diss. bone

. black

100 lba,  double
superphosphate

o 1bs. tank. |

Ape

oo Tba. dry |
ground fish

100 lba, fine- )
ground bone

76 Ibs. suifate of|
ammonia

13z lba. nitrate of
soda

71 lba. pitrate of
soda

43 lbs. nitrate of|
soda

76 lba, dizs, bone
black

131 lbs. diss, phos
phate rock

ibs

i, phos-

phate rock

141 lbe, dried
t:lood i
6 Tbs, dried
bicod

54 1bs. suifate off
Ammonia
39 Ibs. sulfate of
ammonia
33 Ibs, double su-
rphoaphate
43 193, double su-

ohs e doudle

superphoaphate

azs 1bs. cotton-
sced meal.

30 e, coltons
sced meal

167 1bs. cotton.
»eed meal

6o 1be, dried
blood

3% 1by. nicrate of soda and 38 1be. phoaphate rock.
ammonia and 38 1bs. phosphate

29 Iba, sulfate of
rock.
55 1bs, dried blood

and

hoa

iba, phoaphate rock.
| g7 Ibs. cotton-seed meal and 38 Ibs. ph
1bs, dry ground fish and 14 1ba,

hate rock.
ate rock.

33 1bs. pitrate of soda and 4.5 Ibs. ine-ground bone.

48 Ibs. pitrate of soda and 3t bs. disg, phosphate rock.
37 |bs, gulfate of ammonia and 31 lbe, diss, phosphate

rock.
68 1bs, dried blood and 31 lba. diss. phosphate rock.
113 b8, cotion-seed meal and 31 19s. diss. phbosphate

rock,
8o 1bs. tankage and 17 1bs. pitrate of soda,
36 lbs. fine ground bone and 44 1bs. nitrate of soda.
13 ths. oitrate of soda and 85 1bs. diss. phosphate rock,
10 ibs. sulfate of ammonia and 5 lbs, diss, phosphate

rocle
18 1bs, dried blood and 85 1ba. diss.
3 lbo.k-ootton-seed meal and Bg 1
IO

1bs. tankage and 72 1bs, diss, phosphate rock,
2; Ibs, dry ground fish and 76 Ibs. diss. phosphate rock.

&I:os phate rock.
diss, pbosphate
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VALUATION OF MANURES AND FERTILIZERS.

The valuation of fertiizing ingredients shown below {sce
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 mot 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,
Louigiana, 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 suspicton of frand 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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TRADF. VALUES OF FERTILIZING INGREDIENTS IN
EAW MATERIALS AND CHEMICALS, 1906.

Ad: d by Eastern Expenment Stations for estimating the value of
opted by commew:ial lertilizers. o "

. Cents
Nitrogen— . per Ib,
in nitrates. ........ e ravesarraararirararatren 16.5
in ammonda salts, . ....veiiiiiiiiii i 17.8

Organic Nitrogen—
in dry and fineground fish, meat, and blood, and in high-

grade mixed fertilizers......... e 18.5
in fine bone and tankage. .. ...l 18
in coarse bone and tankage. ....... ...l 13
Phosphoric Acid—
solubleimwater. .......... ... e 4.5
soluble in ammonium-citrate solution.. ................ 4
in dry fine-ground fish, bone, and tankage.............. 4
in coarse fish, bone, and tankage. .. ............i0 e 3
in cotton-seed meal, linseed meal, castor pomace, and
wood ashes. ...l 4
insoluble (in ammonium-citrate solunon) in mixed fer-
HlZers, . ..o i e e, 2
Potash— '
as high-grade sulfate, and in forms free from muriate ., g
SEMNIALE. L ooy ra e 4

The manurial constituents contained in feeding stuffs are
valued as follows:

Organic nitrogen. ...... e bt ien i 15.§
Phosphoricacid. . ...ttt i F
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CONVERSION TABLE FOR CALCULATING FER-
TILIZING INGREDIENTS,

Amount of Mulg})lied Gives Corrupono‘din' Amouni
1314 Ammonia,
607 Nitrate of soda,
47 Sulfate of ammonia.
B2 Niu n
3.88: 'Wof i
3147 Chiorid of ammonia.
3,906 Nitric acid,
5.0 Nitrate of soda.
515 Protetn.
. Nitrogen,
';‘! Ammonia.
212 Niwrogen.
«238  |Ammonia.
" Potash (anhydrous)... ...... 1.8 Sulfate of potash
. woo. y eraves s :.533 Muriate of potash,
Sulfate of lpota-h. . N Potash,
Muriate of poiash.. 33: "
. Phuphoric acid (anhydrous). 2.183 Tri-calcioum phosphate.
* O TP P 1.9 Di-calcium phosphate,
" B reirerrrear x.&g Mono~calcium phospbate,
M lcium phosphate ... . Tri-calcivm phosphate,
Di-calcium phosphate. ....... ::;; " o photp
Tri-calcium phosphace...... 459 Phosphoric scid,
Lime (cglcium oxid).... ..... x. 848 Tricaleium phosphate,
B s areiaer e aaan 1.485 (Carbonate ]mg'ln
[od 1 1207 1,68  [Sodium chlord,

PRICES OF NITHATE 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 monig 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.1185
1.85 37.00 0.9973 1.048 o.118
1.80 38,00 . 1000 £2.000 o.13%
1.98 3g.00 o.ro30 2058 0.12
£.00 40,69 o.1082 £2.104 o.12
208 41.00 o.1078 2,158 0,131
2,10 47.90 0.11085 2,210 o.134
£.15 43.00 0.1131 2_000 ©.537
£.00 44.99 o.TIS7 2.814 0.140
225 45.00 o118 £.308 o.l44
2.50 46,00 9.1310 2,400 o.14%
2.85 47,00 a.1236 ’.é?’ Q.180
£.40 48.00 o. 1263 2,528 0.153
2.46 £0.00 0. 1280 2578 o.186
__rs0 £C. 00 o.131% 2550 o150
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X1. AGRICULTURAL ENGINEERING.

REASBONS FOFR 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. Drailnage will add fertility 1o the soil with each rainfall.
. & Drainage helps to warm the soil as well as to dry it, giv-

ing best conditlons for plant growth.

6. Drainage lengthens the season of tillage, crop, growth,
and harveat

7. Dralnage increases the extent of root pasturage.

8, Drainage helpe to disintegrate the soil and make pulveri-
zation possible,

9. Drainage greatly diminishes the effect of frost in heavmg
out wheat, clover, ete,, in winter and spring.

10, Drainage on clayey solls helps the crops to resist drought
better.

11. Drainage often, though not always, diminfshes the sud-
d and viol of floods.

13. Drainage, both open and with tiles, improves the health
of a region, '

»
*Tile Deainage, by W, 1. Chamberlain, Hedil}a.Ohlq 1lg1, 33 cents
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NUMBER OF RODS AND OF TILES PER ACRE,
WITH DRAINS AT VARIOUS DISTANCES
APART. (Scorr)

Dintance Rods :
between | (s34 Yards) ra-inch 13-iuch 14-inch 15+inch
the Draina. f}e‘r Acre, | Tile ite, ile. the.,
Feet,
:g 76 004 2680 as8g 232
1 146 490 1334 a0} b 32
at T28 074 W 17y tgsq
ET tio 2818 ¥ )é X558 1452
ar g 1613 1480 1393 T
3¢ 1453 T340 1244 1161
;g Bo 1320 1219 1 1086
z; 1210 ey ra3y és
» Ty 1a31 L) 3
“ 63 103y 9358 &

SIZE OF TILE FIPES

Required for Draining under Average Conditions.
(WaARING.)

The dralos being laid four feet, or more, deep, and Izid on
a well-regulated fall of three inches in a hundred feet:

FOr 2BCTCS,cusvisrsssinans I}'inch Pim
[ L

“ s ” ....00...0......3* "

" ” “ (AR RIEE NIRRT NN 3* “ b
LU TSP - (15 TR
“ so “ ..‘.tl......o.!!b b bl
A Im “ ot‘....-.t’.otons “ .‘

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 occasfonal cleaning
they will receive when running *‘ more than full.”
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Table of 8ize of Tile Pipe of Main Drain

(McCounmr }
Acres Drained,
Fall, 1

Anch | y-inch | 6-inch | 8-inch | yodneh | 1a-inch

al‘l.le. *I‘ile.. Tile, | Tile. | Tite. | Tile.

afootin 8o .eeen-.| W6 | 368 | 304 | 100 | aye.e| 4280
g Hou 5.1 a1.8 6o.4 vat.o | 3208 | 34b.0
R 3.9 18.6 55.6 108.8 | 189.6 | ag8.¢
T " : .9 17.0 7.7 9.0 | 1704 ng.o
M 2.5 15.5 43~ go.o 156.0 | 24b.0
1 :' had 10,0 4.5 39.‘} 3.0 | T4d.4 | 228.2
x “ : 8.3 13. 37.3 70| 135.0| 213.0
| Sl ¥ 1. 3%5.0 77.5 | 137.0| Zoo.g
TR 7.3 w.g ﬁ.: 2‘3 130.6 190.%
PR 6.7 g‘s N} o 3| 154.4
i :: : :I ; ::8 8.0 g;‘g 133.8
3 - 4 2.4 24| 70

p v 4.6 2.9 8.4 38.2 6s5.5 | 107.0
p o 41 50 165, 37.8 to.3 gn.';
1 : : 3.7 5.3 T4 301 | 540 1.6
LI 33 IS 13.3 .o 48.6 4@
I 2.9 i 11.4 .0 41.9 650
P Y m . a.6 3-7 10,2 ar.3 37.2 o
| Rl 17 - 2.3 3.0 4.5 15.8 30.8 .0
MM smea . 1.9 2.8 T4 5.0 5.0 | 0.8

Rule for Obtalning Size of Main Pipes.—Muitiply the
square root of the number of small drzins (of fair average
length) by the diameter of small pipes; the quotient gives the
diameter of main.

If the distance apart of drains in teet be denoted by F, that
in links by L, and the length of drains in chains per acre by €,
then

660 _ 1000
C=—xrt= To

F
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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., (Eiuorr)

Table 1.—Discharge of Tile from 4 to 20 inches in
Diameter on a Grade of 1 foot per 100 feet,

Diameter of %';‘b"’: Sy Diameter of Dc":.:'i:'g:f
Tile, Inchen. per Second. - Tile, Inches. per Second.
4 .16 13 40
6 o.49 4 9
B T T 10.37
'g :g Ed '3-85
o -

Table 2.—Grades per 100 foet, and their Square Roota.

Grade per Gl':cdl‘:;“ Square )| Grade per %m:“ Square
yoo Feet | . | Roeotof 100 Feer | oo o | Koot of
in Feet. imated). rade. in Foet: impw'“"'d) Grade,

©.04 0.0 o, 40 # .63
.:z a4 45 K.
% .:s 50 707
. .a83 «55 742
o X +300 go % 775
.10 r .316 K] .Bob
a2 :s 346 e gg
-‘g +374 75 -4 .
oH H a0 «Bo Boy
.18 eﬂ 434 s T e
a0 2 T 90 ® 949
.ag 3 +500 .95 1 975
30 +548 T.00 ie .00
38 r 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 z). 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, moltiply by 48 ; if one-fourth
inch, multiply by g6. (Farmers’ Bulletin, No, 40.}
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NUMBEER OF ACRES DRAINED BY TILES REMOVING
1/4-INCH DEPTH OF WATFE IN 24 HOURS,
) (ASHBAUGH.)

Grades. Diameters of Tile Drains, Inches.

Per |In. per|
cent Ropd‘.! 2 4 6 8 10| 12| 15 | 18] 20 | 32| 24
e.03 covaoad| 39 ] 59 | 109| 130| 3cs5) 254] 310
o.a5 oo 5|1y | 2B 490 75 lsl 2t0| 264] 332| 4ar
©. 1o 4 2| 1o | 40 [ 6o froo | 186]) 2Bot az3] 471| sF2
a.ts S| 4| o 24| a9 | Bs |53z | 232 355] 458| g37] 73
o 20 H s 10| 2 56 | oy (153 | a64] 410]| 520 66::1 823
a,3a ﬂ 61 3z | 33| 60 |r19 [188 | 372 02| G48 808|mos
©.40 7| 14| 30| 19 |138 |26 | 371] 8Bo E.;s g4z 1165
o.50 I 16| 4 80 |54 |246 | 416 64%| B38|ros5001300
o.bo 1y gl 17 | & o7 (160 |266 | 457] 710] @1r|r154 1422
o.74 1 19 | 19 | 50 |to§ |18z |a8y 458 768| oB8|1242{1549
o.fo xt. 16 | a0 | 55 (114 |195 [3ey | sa6l, Brajraso 13321645
o.90 1 10 | 21 | 50 |110 |307 |336 | 558 87z|rraz[rdi4 1747
r.00 T 1 | 2z | 62 |126 |218 345 | 589 ory|ir16|1495)2838
1.50 3 13| 28 % 75 153 [967 lq10 | F23|1123| 1450|1824 2250
1.00 4 15 | a1 | 88 |78 1309 {485 | Baz|r2e7j16¥6|2120l2504
3.00; § 19 | 30 [107 1216 |377 (503 [1o20[15%0|1057| 2502
4.00 7 27 | 45 |123 |353 43‘.‘ 083 1176
5.90 [} 25 | 50 |138 [2Bo [435 |26%
1.50 | 14 30 | 61 {160 |344
1o0.00 | 1o} | 35| 71 |105

The table is based on Poncelet’s formula, and refers to drain-
age of ground water only. Ii 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 Ditch, at least 4 feet.

Depth of Water, 3 feet,

Grades. Average Width of Water, Feet.
Feet

Per
cent. | BT [ 4| 0 3 1o [ 15 [ 20 | 30 | 30
0.02 1.9 |eusuafunrea| 738 970 1570 22 5300| 18400
a.04 2.1 400} Gpo| 1900 1360| 2750| 4toc 470 | 26100
o.of 3.2 | 492} Bso| 1abo 16gal| 2790| 5170 1%400 31900
e.08 4.3 13| o8| 1460 950 4%30 6670 | 31400 17499
o.1a 5.3 1 616{1100] 1630 2180 | 5360 1442 23700 41400
0.15 1.8 ¢ 791 1330] 2010 zéral G6oo| 19000 | 30300 |.52100
o.30 | 10.6 ] gos| 1560 cg:o 4720 7870| 21800 35000] Bozo o
o.35 | 13.2 }1030{ 7740| 2 6o 5300| 17500 24600 | 30000 67700
a.30 | 15.8 | 1200]| 1070 2900 5850| 10400 | 26800 | 42700} 34000
0.49 | 20.1 | 1300 #3po] SoSo | 0740 332007 3o8oo| 4p4na ] BsTo0
o.50 | 5.4 | 1475] 2559 5020 oo | 24800 | 34800 | 55300 | 95200
o.bo | ar.y [ 16oc] 2790 | G230 | 16800 | 27300 | 37600 | Gogoo
o.70 | ar.e | 1920] ac1o| G6so | 17800 | 20400 41200
o.80 | 43.7 | 1850 hso 7170 | 19100
o0.90 | 47.5 | vess| 5140 7550 | acrve

1.00 | 52.8 | 2050 5400| 7980

Depth of Water, 5 feet.

Depth of Ditch, at least 64 feet.

Grades. Average Width of Water, Feet.

Per Feet -
T G 1 10 15 20 30 50

cent. ﬁﬁe
©.932 1.0 plo| 1470| 1p00) gooo 7150 | 23800 43800
9.04 2.1 1apo| 20p0| aBoo 200 | 20400 | 33500 62500
o.o0b 3.2 1710 | 28360 sice| 17 14700 | goBao 15500
.08 4.3 | 1980 2980 | 6roo| 20400 | 30000 | 48800 88000
o. 10 5.3 aza0; S010 z&oo 23400 | 33400 | 54500 gfaco
a.15 7.8 27z30] 0300 17100| 28700 [ 40500 { G600 | 1a00CO
©.20 | 10.6 4B20| 7300 | 19500 | 33000 | 47000 [ 77000 | 139000
e.25 | 13.2 5310 | 16300 a1g00 | 37550 | 53000 | Bbooo | 155000
o.30 | 15.8 | s900]| 171900] 23000 | 40700 | 57000 | 94000 | 170000
o.40 | 21,1 | 0830 30600 | 27700 47000 | brovo
o.50 | 26.4 } 7600 | 23000 | 31000
o.60 | ar.7 | 16700 | 25200 | 33000
o.70 | 37.0 | 18100 | 27300
©v.80 | 42.1 { 19000
o.90 | 47.5 | 20500
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NUMBER OF ACRES
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DRAINED BY OFEN DITCHES—
(Continued).

Depth of Water, 7 feet.

«  Depth of Ditch, at least o fget.

Grade. Average Width of Water, Peet.

Per | Feer

cent. : 8 1o 15 20 10 50
ile.

[T 1.9 2300 4700 16600 28ooe 48q00 88500

0.04 3.1 4550 62:0 23400 35400 58000 | 1od000

a.ob 3.2 5930 17000 29600 43490 TIQ90 | TRGOOO

o.ob 4.2 Goq0 19100 341200 59000 Bacoe | 150000

o.10 5.3 7720 21800 38400 tGoao o200 { 161000

e.15 7.8 ID40C 27000 47300 68500 | 112000 | zOZOODO

¢.2¢ | 10.6 | az400 31300 54200 78700 | 130000 | 235000

o.a5 | 13.2 25000 34800 [1.14.0.3 88cec | r4booc

w30 | t5.8 IT400 3Bz00 b6100 ghsoc

o.40 | 21.1 j1700 441008

o.5¢ | 26.4 | 35400

Depth of Water, o feet.

Depth of Ditch, at least 11¥ feet.

Grade. Avernge Width of Water, Peet.
Per Feet
cent. 4 1o r5 a0 kS 50
ile.

c.02 1.9 G550 21800 40800 Gg500 127000
.04 1.1 13500 34400 o000 83500 157000
.06 1.2 22600 4tGoc 61000 103000 103000
o, 08 4.2 26300 48300 FIOOO 130000 231000
@10 5.3 30400 54000 79100 132000 244000
c.15 7.8 17300 G610 pbr0o 162000 298000
.20 10,6 42900 gh200 104000

©.35 13.2 48o0e 85300 135000

o, 30 1%.8 52500 93300

C.4C 21.1 Go8o0

The above tables are calculated by Kutter’s formula, using
a “coefficient of roughness’ cqual to ©.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
horizonta] 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-ro 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 OWKEES ABOUT TO CONSTRUCT
DRAINS. {(AsHBAUGH.)

1. Employ a reliable drainage engincer 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
amall fail when you need them most, in wet seasons.

4. Put your tile down to a good depth. Othersise they will
oot draw well to any considerable distance. Make them four
feet deep in the lowest ground if possible, The exira 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 til® 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.

#. If you are cobliged 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-
sofl, etc.

2. Acreage of various kinds just described, their location
relative to drains, etc. )

3. The outlet, jts 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-oﬁs across necks
of land, to save distance and gain fall.

6. Your drainage engineer should be competent to handle
these problems.

S1ZES OF DRAIN-PIPE REQUIRED FOR CULYVERTS IN
PROFORTION T¢ CAPACITY AND FALL. (ELoripcs.)

Fall in 100 Peet.
3 Inches. 6 Inches, ¢ Inches,
Gallons per Minute,

6 loches 120 - 183 224
s e s °°

©3 1
e 463 655 Boy
:; ' e 1e33 1373

181

18 :: Fo2a 2860 ;;;

L2 4152 s8n gza2
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AREAS FROM WHICH 1
REMOVED IN 24 HOU
DIFFEEENT DIAMETE

AGRICULTURE.

FERENT GRADES, (ELLiorr.)

4 INCH OF WATER WILL BE
BY OUTLET TILE DRAINS OF
RS AND

LENGTHS WITH DIF-

Grade per oo ft. in Decimals of a Foot (with Approx. Equiv.
in Inches).

2,08 08 .10 .16
Diam- {4 in.) {1 in.). {ri in.). {2 in.)
of s
Epﬁjn Length of Drain in Feet.
Inches.
2000 | 1000 | 2000 | 1000 | 2000 1000 | 2000
Acres of Land Drained.
5. 7| 14.0 2| t5.%2] 19.8] 1h.7| 20.6 22.1| ¥0.4
6..... .6 23,3 0| 24.8} 31.2| a2 3a.5% 34.8| 30.
I, - o1 az.y x| 36.4] a5.0] 3. 3%-7 sr.xl 44,
8..... .3 gs.é 4| 5o.7| 64.0| 53. .5 71.3| 62.6
0. .5 Bx.2 .o| 68.¢| Bg. 6| 72.3| 80.1 $5.23| 83.8
0. . ... .5l 10.8 .q| 88.%|xrx.2| o4.0(x15.6 133.0|ro8. 9
Iz, L1(124.9 .7|139.3[174.8]147.0[181.7 104.6[171.6
14. ; 1831.7 L3204, 3250, 3217 . 4(265. 8 284.0|251.7
16..... .8(255.0|341.4]384.6{355.4|302. 5369 .5 100.3[350.4
18. . .9|343.5|456.4|381.3|475.7(495.5 . 520.1|470.1
20. .6|144 -9 +5|495.8/016 41536‘7 686, 3|010.5
Grade per 100 ft. in Decimals of a Foot (with Approx. Equiv.
in Inches),
o.20 0.35 0.30 I o.alo 0,50
m {2} in.) {3 in.) (af i) {af in). {6 in.)
: 4 .
Tile in Length of Drain in Feet.
Inches,
2000 | 1000 | 2000 | 1000 | 2000 1000 | 2000
Acres of Land Drained.
Eevans 20,9 .1| 22.3| 26.%| 24.5 33.0 30.3
G..... 13.8 .0| 35.p} 4z.0| 38.0| 50.5| 47.8
Tooons 48.5 .o| 52.8| 61.6| 56.7 74.0| Jo.1
8... 67.9 9| 73.6] Bs.B| ro.0| 103.3| ¢8.0
Denan 9o .7 10d8.4] o8.8114.p[106.0|1 13B.1|131.3
10, Jrza.oitir.o L6l128. 11140, 3|737.6[x 170. 23[170.5
1. t8s.6|z91.1|201. 8234, 5|216.9]250 281 .8|268.6
14. 272.2|323.8)296. 1{343. 5|38, 1)379 402.9|303.0
16, ... .[420. 63701 440-9/412. 2(477 . 4|443.9{537 . 573.7|548.8
8., sb2.a|508. (Jbor. 8553, 51038, {503, 7|705.2 767.4|735.1
20, ....|720.2/660, 31780, 0|718. 2{826.0|771.1]014.7, 861.8‘994.'5 054.0

Th'{hmdgwli;gtﬁoﬂfg?:wmgwpdmefgmmhubwnu}umd
&ra o in, an ogemwes o are importaat factors
in the capacity of a tile drain for ®

ischarging soil-water,
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RISE OF THE SLOPE FOI 100 FEET. (Warivg.)

Table 1. gives the rise of the slope for 100 feet of the horizoatal

IDEAsNTEIDent,

Table IL, tbe rise of the slope for 1ou feet of its awn length.

Table No, L. Table No, 11,
Deg.| teet. || Deg. Feet, Deg.| Feet. || Deg. Feet.

5 8740 || %0 119.175 5 8.n6 s .oy
10 ry.633 55 142.815 10 w.ggs g ;fgg
15 795 6o 173,208 15 25,882 86. .
0 36307 -1 214458 0 34200 73 go.:é;
| wasl B m RS %| %

' 373.308 3o -
kL3 70.031 ;o 563 128 E1 7.35% ;o qs.m
o B3.910 T3 1143.010 49 é;m By 99.619
43 | wo 5 | o0

Erample,~111he horizontal measurement is 100 feet, and the slope in at
an angle of s0*, the rise will be 17,633 feet,
Af the sloping line (at an angle of 15) i 100 feet, It rises 25,882 feet.

QUANTITY OF EARTH REMOVED PER ROD OF

DRAINS OF VARIOUS DIMENBSIONS, (Scorr)
Mean Width of Drains.

g
]
. |Inn|ToyIn |In ! In |In | In | To. | In. | Do, | In, | Ta.
q.aﬁ 7 3 [} w | x| 12 | vz | 14 | 15 | 26 | z7 | 18
L
E . Cubic Yards,
M | o.8g) 1.0a| v.t4] t.27]| 1.40] t.53) 1.85] T.98| 1.97| 3.04| 2.16] 9.90
3 vooy| roze] ol oy l‘gﬁ H 33 1.98] 2. 14] 2.9g| 2.24| 5.60| 2.75
M | 135 1.3: x.60| 1.78] 1.95 a.1y 3'%’ 2.45| 2.67| 2.85) 3.03] 3-m
& 1.42| 1.69| £.83] 7.04| 9.24] 2.a4| 2.65] 2.85] 3.08] 3.6 3.46] 3.66
5 1.78| 2.03] 9.49| 2.54] 2.80] 3.08| 3.31| 3.55) 3.82] 4.0p] 4.32] 458

“If a 4-ft. draln be cut 14 in. wide at top and 4 in. at bot-
tom, the mean width will be ¢ in., and the quantity of earth
excavated in cutting each rod will be 1.83 cubic yards; if
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the same draio be cut 18 i at top and'8 in. at bottom, tow
mean width will be 13 in., and 2.65 cubic yards of earth
will have to be removed in cutting each rod : so that if 1ne
digging of the drain costs 6 cents per cubic yard of earth
moved the narrow drain will cost 1T 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
relative 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
lifting 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 | Minimuwm | Limit of
Tile in | Grade per | Length in Tile in | Grade per | Length in
Inchen. | 100 Fext, Feet. Inches. | roo Peet. Feet.

3 .op Boo 8 .05 3000

4 N3 1H00 ) .0f as500

5 0% 2000 1% 04 4000

§ N1 3&:0 11 o4 4300

7 oS Ia + 04 5300

mmm.. {McCoxsaLL.)

Inches | Cubic | lm ! Tona || Inches | Cubic | Impetinl| T
DeOf n Pect Gam per of h l:eet Gaw A:na
pLh. per per Acre, Depth. T e,

Acre,

3630 | 23.635| 101.1 25,410 | 158,444

7,260 | 45,390 303.2 ; 25,040 | 181,072 iog 5
19890 | 67,005 | 303.3 ] 33690 | a03,714| 9op.p

g,sao 90,530 | 40d.a 16 30,300 | 226,349 | 1011.0
15,150 | 113,174 | %0%5.5 It 30,030 | 248 984 | 1r12.1
21,780 | 135800 | 506.6 17 43,560 | 271,619 | 1223.2

A o
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TABLE SHOWING THE FORCE AND VELOCITY
OF WIND. (Warnc)

Lba, Press]
Miles Feet
per Hour, [per Minute. :‘:%‘L Ducrlpc.kn.
H 88 } Barely observable.
» 1 ot Just pereeptible,
i 359 %f, Light breeze.
F95
i ;:3 .:b} Gentle, pleasant wind
. £ ] =
» o= o3 Brisk blow.
¥ [ Ko
: hLbed Seos Very bolak,
4.9
% e 1 3 High wind,
F - 3% Ot
4 »o ta.323 : ?esry high,
g % :slﬁ Great ow‘rn.
g re Tornado, w Hurl:;:“::éeo. sweeplog
o0 #oo W‘I " off bulldings, etc.

NUMBER OF SQUARE FEET AND ACRES THAT A
First-class Windmill can Irvigate One Inch in 8
Hours, Ratsing the Water 10, 15 or 285 Feet.

{A. R, Worrr.)

10 Feet. 1y Feet, o5 Feet.
Size of Windmill,

$q. Pt. |Acres| Sq. Ft, )Acres| Sq. Ft. |Acres

8 ft. dhm ofwheel.. t1,336.34] .260|  mBaspq] 180 744"54 100

m .- m -'u 853 477475 559 .
“ “ :‘ “ . 70516 1.533 50085 12002 sslus? &
,a TR 85,9&:0605 1,974 -;.3::.;; I ;g nrsyeal ol
o 120,300.24] 2.757 3 1. AR 00| T I4X

B : : : : .- :9:.446.10 £-418| 123,164 58] 7.Bay] r5avsay l.rjf

o -] 238,298.08) 5.473] 158.930. 31 2649 21150
&

ag ° o Mowom, o9 9-413( 277,350.94] 6.375| 2163,533.37) 3-75°
E -t B B L SN 3;’3& 24[19.003| s61,197.56]1 Bi; 230,753.96 ,.ﬁs
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TABLE SHOWING CAPACITY OF WINDMILLS,

(A, R. WoLrr.)

AGRICULTURE,
-2
w82z o
l:.“'
<2§58%0
T
84,
325 % 13333923
‘B3 "
832 &
o
|
: §
E &
8 8
; R -
s &
-
2 |
H |
B -
4 8 | SeERASE
g 4 | EE3REdss
v | $eReIsyd
Sq % ROSNG DY
ogg Stzszz233
§= REREVINS
|3
g'sg.eé g§ | wewewses
.§ Es 1233312
B |l
= drazizry
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NOMINAL HORSE-FOWER REQUIRED FOR THE
DISCHARGE OF GIVEN QUANTITIES OF WATER
WITH LIFTS OF 10 AND 20 FEET. (Scorr.)

Diataeter of Pipe, - Gallons Nowminal H.P, Nominal H.P.

ischarged per | required for a vired for a

luches. Minute. tofoot Lift, | oot Life.
3 1= I ]
4 200 g 3
352 x 4
z 500 ol 3

‘ 50 E)
1000 8
0] 1500 g 10
" 2300 9 ?

4 afon 15 :3
x 3300 12 P
¥ Goo 0 38

TRRIGATION, (Yaarbook U. S. Dept. of Agricuiture.)

A water right is the right or privilege of using water for
irrigating purposes, either in a definite quantity or upon a
presctibed area of land, such right or privilege being cus-
tomarily acquired ¢ither by priority of use or by purchase,
In many pars 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 rold at
as high as $1500 per miner's inch, or from $1co to
$500 per acre, according to the amount used on any given
area of land.

The duty of warer 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 5o
acres, and where very scarce as high as 500 acres, to the
second-foot,
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A miner’s inck 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 see-
ond of time, and it is equal to o.194 gallon, or 0.5259337
cubic foot, per second, or to 11.64 gal., or 1.556024 cubic ft.,
per minute. The amount 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 Colorade 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 bours ; 100 California inches will cover the same area
only to a depth of 4 ft. in the same {ime, Fifty California
inches are, therefore, approximately equal to 1 second-
foot, and 50 Colorado inches equal to about three tenths

" more.

An acre-foor of waler 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. lis weightis mxa tons 2113 pounds,
at 2240 pounds to the ton.

The amount of water required to cover an acre of ground
to a depth of 1 inch is 3630 cuble feet, or 27,154.29 gal. Its

© weight is 101 tons 362% pounds, at 2240 pounds to the
ton.

A second-foor is the most satisfactory becanse the most
definite unit of measurement for lowing water. It is used
by the U. 8. 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,
itis 1 cub. ft, per second, 60 cub. ft. per min., 3600 cub.
ft. per hour, ete. A stream flowing continuously at the
average rate of I second-foot would carry in one day of 24
hours 86,400 cub. ft., or 646,416.9 gal., sufficient to cover
1}4} acres to a depth of 1 fi.  Flowing continuously forone
year of 365 days, such a stream would carry 31,536,000 cub,
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ft., or 23%5,905,678.7 gal., sufficient to cover 7231}§ acres toa
depth of 1 1.

The sub-kunid region is the suwip of country running
north and sonth 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 suficient 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 withont it.

The average value of the irrigated land in farms in the
United States was ascertained by the census of 1890 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 agricnltural products of
the irrigated land was ascertained to be $14.89 per acre irris
gated, and that of those of the non-irrigated land $6.30 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
c¢ent, 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, v, 279
per cent, upon their cost. .

.
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CARRYING CAPACITY OF PIPES, GALLIONS PER
MINUTE. (Wuwcox.)

32 |32 |52 | 5 36 | 32 [ 52 [ 5
Speot | 58 | S5 (5| %8 | %8 | S8 | £3 | €3
Poe |20 |85 | 2x | x| %a | Bz | 83 | 3z
= - r— B B e - L]
p& | FET SR GRS - Rk

3 inch. 13 w 23 £y P ] 64
3 " a7 L 47 &l & 33 137 163
" 75 105 179 183 24 * + 450
L 153 | b abs 315 zﬁo 537 750 | 973
25 & Bl Bl w| gl
12 :: 432 20b 710 1.033 1,273 1,468 2:076 a:m
15 740 | Lot | 1282 | 81 a3 | 2gba | 617 | 4467
[} B 1,168 | 1,681 | 2072 2,860 3508 445 5704 ?,Og
24 o 1 2306 | 3.387 | 4155 | 5874 | 7acn 303 | 11,744 | 144
k] 4187 | 5,920 | 753 | 10857 | 19,580 | 14504 | 200556 | 25,077

FLOW OF WATER THROUGH S8 TRAIGHT FPI1YES
Flowing Fall, in Gallons per Minute,

(CoLLBT.}
-3 Head of Water Divided by Length of Pipe.
-
E o
-5
A | [ || H | K| K| K[
RPN . PR . Ty 0 - ol .07 ol
{‘ PPN [ vs.| .o56 o?g 333 T4 15 .18
r. PR I P W14 3T +26 +34 e .50
PP P, veeeaa]| w3t 44 52 72 02 104
-] .33 .5 .83 1.2 1.5 2.0 2.6 z4q
! 46 39| r.o| 1.8 2.5 3.1 FH 5.3 6o
3 .33 1.98] 2.9 49 7.t 2.9 .y 15 1.9
| a. 4.1 6.1 10 ;g g 8.4 a4 3T 5
1} 4.32 4.3 10,8 18 32 g‘; rry t
1} 7.03| 1r.75| 17.2| 9B 41 [13 -3 g7
|1ty | 124 | 25.5 42 61 76 100 128 144
2 16.6 | 24 g L1 a6 1ol 140 179 ana
o (29 |43 3 ’23 151 188 246 318 sg:
3 40 bg 1ot |r 40 w98 m B0 5
rt o8 |1q4 210 a;z 4098 617 1033 1162
g 173|254 370 876 1085 143 1815 2040
377 |04 589 |osy [T38¢ o |3 286 laaze

. I the diameter be doubled, nearly 5.8 tiges the quantity can be passed
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POWER REQUIRED TO RAISE WATER FROM
DEEPF WELLS BY PUMPING. {(Arrezev.)

Gallons of water raised per howr. . ... 200 350 ] sl fso| Boo | oo

Helght of lilr. for one man, in feel,..)] go| m1 36 a8 23 18
donkey, in Im 80| oz i 6| 45
#ow dros W horse, 630 asz | o9sa ] g6 | ase | 126

[ [ I TR ) Hl}:fe:t‘cam.* goo| 561 %6 308 242 198

APPROXIMATE COST IOF DIFFERENT KINDS OF
PIPE USED FOR IRRIGATION, {(Wicox)

5.8 | 5.9 | 5,818 B g
Eolsds | ofF | o |E%4) 3. | £ | £
vy | 8&% | BEL | E£% | gW2 e | 5
e —'_.m ,.._ﬂl - li § - §§ L [
89 e - _,'E’ ] '75 o | \Ei [
S5 | BT | 5ED | 3ES |3d%|F | B
a nd Ewaa Bond | AW = 5

a2 léd=z|lde |0 - &

6 . v . . . FFPN P

1 *n '”.EE "'.:.2 st sl U '°.:§
10 . . . . P “ean .

13 '2; .68 93 :i: 32{ ‘‘‘‘‘‘‘ .;a
‘3 6o .75 1.y S-iﬂ . .0 8
! B 93 1.8 2.83 K- 45
18 9T 108 1.43 3.37 Lo | 1.08 53
a0 .00 1.14 1.33 .97 S| e 30
23 1.05 130 x.85 .62 1.31 1.33 68
[ TR DU 1.40 .00 £.33 137k | t.q0 Bo

AVERAGE COST PER MILE OF CONSTRUOTING
IRRIGATING CANALS AND DITCHES.
{Bleventh 1. 5. Census.)

1o Feet and
States and Territories. U?‘d%fd&‘f‘ 5i;° “,?1:&“ ~ Orﬁ‘r in
General average........... [ $1.628 $s.603
ARZONA ... .iviiiiiiess aeiaa [ $1.674 $5.a74
California, . wvvvvrsnrrsrrrannns 3‘-; 5.05F 15,511
Colnrado, alo niat 5.as8
Tdaho... 205 B0 1,330
Montana. 328 foo 2,300
Nevada.... 00 nige | eeeian
New Mexico. 310 st 6,668
gregon. 260 1,060 1,300
tah. .. 1098 o
Wanhingto . :‘«.Bs 1,236 2. I
{- ming. [ I 837 El
Su humd PERIOD......iis o 303 "7 1,884
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CAPACITIES OF WINDMILLS AND PUMPH.
{IrriGaTON AGE.)

Hizes of Irrigation Mills and Pumps best Adapted for
each other to Work Sucocesefully ander Ordinary
Conditions,

% I j ] x *

. C . -1

= | B.| 2 -...3 8 %% |s2 |38 £3

t g [V -] [ a <
2 'sv ‘3 °0'} -t L.g at . N é uu' :Q
3| g | 2 | Bz |33 |E33|355 %y |z
= = »
2| 55| B | 6F e85 | d52 | 8B | 335 | g3
@ a [+ b - - - - B
Ft. and

Pt. In. |"ynder. In. | Gals. | Gals, | Gals. | Acres. | Feet.
Jof oot Mills,

O 4 I 1 1 3660 | 82840 |ousinena]iiiiinnn

10 6 I 0 10 l lz I 2,480 ﬁx;gm ........_|.....‘”

0 + 75 e 1,390 | 35,680 |.ae.iiii]eviienes
da-yoor Mitls.

12 0 » 1 41 71590 | 180,000] '32 90X 75

13 8 50 15 3 6,300 | 150,800 6o

% 6 15 12 1 700" 34,8@ 3 W40

19 Fi 125 12 $ 33 | 3, T s 30
ryg=root Mills,

" 12 30 14 Oi 1oy620 [ 264,880] 146 | 13sxBo

14 0 ] 14 4 7,260 | 174240 100 goNM 7%

" 8 T 1 460 | wollo] 6 75750

14 6 12 14 14 3,940 | rs60l 40 | BsX4n

13 4 1738 u 1 680 | 40320 23 | soXy

* Amount of Jand that can be covered 1 ft. deep with windmills work.
tng at the rate of 15 hours per day for 300 days in the year, Acres cov-
ered 1 ft. desp.

+ Capable of holding water for 24 hours’ continucus pumping. These
sizes should have 4 i, depth of water, height of bank ¢ ft., width of base
16 ft., = {t. of water below discharge-pipe notdincluded. These reservois
to connect with additional reservoir by overflow-pipe in order 1o wifllze
full capacity of milla and pumps, Overflow-reservoir should be of z-and 2+
ucre capacity, 8 ft, deep, baoks ¢ fi, high, base of bank 45 ft., acre size
aeg ft. on each side, corners rounded; a-acre size a0g X 418 ft,
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THE CALIFORNIA WEIR TABLF., (Wicox)

! |
. + +, ¥
pep. | e | ey, [Micees'| Depen. Miners| pepen Micers
1
o 374 .56 704 % 15.97
g + x50 7 7.93 13 tg.yn
) 4 7.4 i 7.40 13 16,18
Rt 4 2.93 [] 7.58 x 16.64
.17 4 3.07 B | 796 1 17,10
a3 4 319 84y 7.93 1y 17.57
a7 4 3.33 s g-ll ::s la-oq
L -3 347 30 || 14 18,52
3 -39 4 3.1 8 8.43 T .00
1 46 [ 31.75 8.67 15 19.48
1 54 5 3. 8z 8.86 1§ 19.98
1 .S 5 4.0 9 9.05 I 0 47
1 .6 kS 41 ;M 933 4 18 oo-o;
1 7T 3 4+33 §.43 E1I¥]
1;2 & 447 9-30 164§ | 2947
z 95 5 9 9-81 17 23.50
9 5 9 woo || 174 [ w454
2 6 1519 18 25.58
F & 9% 15,3 1844 3235
Y 6 10
Fl
E L
EY bt
3
[
A ;
3 7%
3} ;E
1 7

FRau PR P0G P 2RI B

O PUA R A e

PUPE N
LUIRSBIIGEYLESE

[P

|
|
Iu

CAPACITY OF CISTERNS AND TANKS,
in Gallons, for Each Twelve Inches in Depth,

{A. . Worrr,)
Diameter in Diameter in Diameter in
Feet, Gal'ona, Feet, Gallons. Feet, Galions.
t.o 5.87 [N ] qs.;i 1.0 TG0
[ -] 73.50 7.0 17 % 1.0 27.08
s ﬂ‘g .5 330.48 17.0 03
3.0 52. w arf.on 3.0 992.91
3.5 LY a5 a4 48 14.0 TISE.54
P .00 - ¥ +75.Bg 15.0 131,92
45 1 .85 N 1 53094 0.0 aygm. o8
5.0 146.8 10.9 537.32 5.0 ﬁ;.w
-5 7 0.8 847,74 30.0 68
O AlL.51
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Capacity of Oisterns in Barrels, Per Foot in Pepth.

{HaLL)}
Square Cistern, Circular Cistern,
Barrels.
gf:et b!gfoethold.l TP ggc zfe“eti‘l.ldlaﬂheterholﬂl..... 3
F @ - F - . ‘!.g - - " ‘e é‘
pazie sumnng)iiion 8 nEg
1o 4 Mg w8 I 933‘9 Ig LR “ w U ag;:

ROAD-MAKING. (Caursazi)

Dyrainage.—Periect drainage, fiest 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 toit. Care should be taken to fit and seutle
" the tile in the trench so that, when refilling with earth,
they will not be displaced. As a rule 2}- to gin, tile will
be sufticient. 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 cthere, 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 s0 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.

QOuality of Grevel—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 nseless.
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 s 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 widch, then rolled with a heavy
roiler, 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 ifa
heavy roller cannot be obtained, a light roller is much bet-
ter than none, The roller should be passed over the sur-
face until the gravel or carth 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.

Zepairs.—Gravel roads already constructed will need re.
palr. 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 thoronghly, 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, Na. ar, " Good Roads for Farmers," Washing
0, thop.
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IMPORTANCE OF GOOD ROADS.

185

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 $15.00 2 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 il

(GiLmone.)

Force Reguired to Draw a Load on Different Kinds of Roads.

w| Steepest |Draught on a Level Com-
Grade (rise fu'ed with that on Dif-
Required to per oo fL) erent Grades. Rise in

Draw a Gross) which feet per 100 feet,
Load of Vehicle will -
#a4o Pounds. Roll
o|3|6fo[1a]zs
Pounds Peet
Barih road,...... 200 8.9 1| 1.3 r.2] 2.0| 2.3) 2.7
Gravel ™ ... 143 6.4 1| 1.5 1.9] 3.4]| 2.9 g.a
Macadam . 2.9 t | 2.0| 3.1 4.7| 5.1] 6.1
Telford " 2.9 1l z.5 3-9f 5.4 2.3 B.a
Plank " 4 1.8 1} 2.6 4.3 5-9] 7.8 9.1
Stone tmckway 12§ .5 £ | 6ogfrn. iy a2 5

TRACTIVE FORCE REQUIRED I'OR CARRIAGES

of one ton, on a level road. (McCoxvmLe.)

PForce of Trac-
Dencription of Road, tion per Ton,

L, ODTAlS . v cu.vr cnivnnvocanssarssnsrnssvasreas S1bs,

2. Well-made pavement.ccoccorivsssnccsconescenss 33
3. Macadamized road ..vovvavinrivrsnarsnsass 44 10 67
4- Turnpike, hard and dry .. ..vvinivevrarnenss oo 08
§. " AIFaureiiarriceesarserioanasneress B8
6. Hard compact loam...covavreverarniirsissrsans 119
7. Gravel, . . orinninriibice i ib i brarra e s, IR0
8. Sandy and gravelly..ov.iviivivinstsisarsanian. 3O
. Ordinary by-road............ verasriserrasriess 237
10. Turnpike, newly- gravel]ed..................... 320
I1. Loose sandy road ..ooovvuvnsiiniviiniciiin,oae 457

“
“
it
1
"
"
4
Ty
L1

(e

A horse produces his greatest mechanical effect in drawing a

toad 24 miles per hour with a tractive force of 150 1bs.
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FRACTION OF THE WEIGHT OF A VEHICLE
AND LOAD REQUIRED TO MOVE SAME ON A
LEVEL ROAD. i{Mor)

Character of the Vehicle,

- & .
8 &6 :
Character of the Road, 3 ﬁ fi'g 2¢8 ‘3 2
- -] L]
i5 [S¥s| P50 | §¥E:
50 |2%5| 33% STa
L. ] - m| a_ [.]
.
Firm goil, covered with gravel
+le 6 inches deep‘.'.. g N [} ) 4
Firm embankment, covered
with gravel 1tto winch. deep.| & | & ] ™
Barth embankment, in wvery
good condition.. ....... [ h T ﬁ
Bridge ﬁoormg of thlck oak
plank .. . .. LY e L)
Brokem-sione Road : Walk, | Trot.| Walk, | Trot.
In very good condition, very
dry, compact and eyen.. * 5:
A tictle molst or a little dusty | e
Firm, but with ruts and mud,| sh ”
Very bad, rute 4 10 4 inches
deep, thick ol R iy s # s
Good pavement, dry.. | W b N % *
. covered ‘with
mud......... W & & ' & f

TRACTIVE POWER OF HORSES AT DIFFERENT
SPEFD.

The average traction of a horse on a level and actually
pulling for ten hoursin the day may be assumed as follows:

{TrauTWINE)

Miles per hour, | Lba, Traction, Miles per hour, | Lbe. Tracuion.
3 333.33 ;i INI.TT
‘I* Qg g* 100 ot
1 @ .
14 166,68 3 3.33
1] 142.86 3 7143
¥ 125 4 61,50

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. 5, DEFARTMENT oOF AGRICULTURE.)}

i i tvalent
Rate of Angle with the | Tractive Force Equ
Toclination. Level. Pounds, Lellltll}uolm Ii-lee:fl

Level o* oo’ m™ a8 T.00

1 in 500 o 6 83 rel 1.10
1im 100 o 34 a 13 x.gz
1in Bo o 4 ¥ 3 1.
1in o o s57 18 7t 1 8
rin o Tt of 16 9 2,08
1in 40 a5 %7 88 2.30
1 3 L L I .73
110 a3 z 17 ab AR ' 3.0
rin o 1] s; 21 138 3.63
10 1 p 1 171 P
i H 38 6.96

The table gives the tractive force necessary to draw 1ton
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, £ = force required to draw the load up
the incline in question. i

According to Gillespie, If a horse can pull on a level
1000 pounds, on a rise of

1 foot in 1 _fool in
100 feet he draws oo Ilbs, 25 {eet he draws 540 lbs,
50 (L] " (1] 810 L1 24 (1) “ a 5w Y]
44 it (13 E 750 ~“ 20 13 "’ [ 4m (1)
w " (1] £1) 720 [ 10 (L] i 1 250 (1)

30 a4 " 640 LY
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EFFECTS OF SURFACE ON TRACTIVE FORCE.
{Various Authorities, compiled by HErking )

Tractiui . Tractive
Description of Road. Force, ;| Description of Road. Force,
Lbs. | Lta,
Loose sand . B Very hurd aond amooth
Lonse gravel (deep} .- 370 macadam . 1.1
Laroge grave) (4 inches) _. a3z Best macadam ........... 53 10 39
Lommon grawet road U 1 Cobblestone, ordipary .. 140
Good gravei .. ..ol B3 Cobblestone, good. ..... 15
Hard- ro]led g'ravel ....... 15 Belgian block, ...........| s6to36
Ordinary dirt road, ... .. da4 Belgian block in Paris .. 54 1o
Hard clay., JoT nz Belgian block, iearan L7}
-lard, dry diry road .. - Stone block, or ma.ry oo
, little uued .| 101007 || Stone block, Eo .
M dam, bad.. [N 160 Stone block, ndon. .
dam, poor wanan " Asphalt ...
d common. ... .. 6y Granite tramway
Good macadam, wet ....| 35 to 43 || Iron railway........
Best French macadam, ., 45

‘The velocity i in all cases taken at 3 miles per hour,

COST OF HAULING FARM PRODUCE IN TEE
UNI'I'BD STATES,

a |z , E|
ETRTRN
8, |ssk| & |5
o-. Z L-E-]
% {3 32
£ [ $He | e 33§
gv 1 852 | 82 | B5
- - - )
Stat Miles. l:bg Cents, -
Bastern S1ateh...ovvn vvinsscrnsrsronns . .
Notthern SlateSeevs - vvervarass srseas o .9 ..?1... 2: :.gg
Middle-Scuthern States. . 8.3‘ ........ 3 .72
Cotlon States...verinresasers-vs sovens| 13,6 1997 2y 1.08
Prairle States ... ..... 8.8 2459 E T.94
Pacific Coast and Hountam “States, . 23.3 a1gy 2 S
Averages for the United- States. .. | 12, 200% ag $31.02

* Middle States.

The total welght 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 annuval cost ot
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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.S5. 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 Doy,
Na. >f Loads with Distance. No, of Loads with

Distance.  “prces, Oxen, Horses, Oxen.
Eighth mile...... 1618 146 |Hatf mile,...ovvu-.0... 10-24 Bz
Quarter mile..... 12-16  10-t4 |Mile to mile and a bulf. Go 57

LABOR ONE HORSE 18 ABLE TO PERFORM
at different rates of spoed on canals, railroads, and
-taropikes, (Drawing force, 83f 1bs.) (Wamne.)

Useful Effect for 1 Day, drawn 1 mile.
Duration of
Speed per | Days Work,
Hour, miles. | “*fours. | Ona Canal, [On a Railroad,|On a Turapike,
tony. tons. tona.
] !;!6 520 S {1 e
T, i
g}‘ & :ﬁ z: 1
¢ i+ 122 2 9
H 29/10 52 .S i3
> 3° &
I 0 4 § -
z lig 12,8 36 45
0 4
lz Q/ 2-5 5.8 3.6

PERFORMANCE OF ONE TEAM AND PLOUGH IN
A DAY, IN ACRES AND TENTHS. (Wakinc.)

g g w8 -]

Sag Cad e . ]

akc ;.q "]

EH Acres. g 5% Acres, % B8 | Acren g Eg Acres,
3] &5 B._E, ]

2. 8 .
TEIHEBEIIREEAE
; T4 6 a3 3 ] 179 tg.

6 18 26 % .4 7 16.8
9 b3 "o 40 4 5.6 ;}‘ 1. 79
e 2.0 «2 44 Fioe 100 .9
1 24 3 %6
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THE EFFECT OF WIDE WAGON.TIRES.

The eflect 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. Sia., Bull. 165; Mo. Exp. Sta,, Bull, 13,
and Utah Exp. Sta., Bull. 4.)

Width of Tirea
4 Inches, | ¢} inches.
lbs. [
Wd ht of w; and load. . P BT 4733
1 to start load on block pavemenl 350 o
Draft to movs load at a dead pull on block’ pave-
ment 100 75
Draft to start joad on good hard, nandy road.,. o T35
Draft to move lond at a dead pu]l on goodlm-d.
sandy road . 275
Draft fo start Joad on xood level g‘ravel voad . .ol ot 3;:
Draft to move load at a dead pull on good Tevel
gravebroad ... iiiaiiiies cen dd e 175 175
D'raft 10 start load on muddg Boo goo
Drafi to move load at a dead pull an nmddy “road.. 559 o0

AVERAGE QUANTITY OF BTONE REQUIRED PER
YEAR TO KEEP 10 FEET OF ROAD, WIDTH =
20 FEET, IN REPAIR, (Herscusr)

Cub, ft.  Cub. yds,

1. Good material’'and heavy travel....... 15-20 = .§5- .74
2. Good material and medium amount of

travel...c.oivsvianmiienaennes sreenss ID-I5 = .37- .58
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.ceisreriesnaneas Crarraress 15720 = .55- .74
6. Medium material and light travel..... 10-15 = .37~ .85
7. Third-rate material and heavy travel.. 25-30 == .92-1.10

8. Third-rate material and medium amount .
of travelssevennrenianaanns Ceirerass 20728 = 74~ .92
¢ Third.rate material and light travel... 15-20 = .55~ .74
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INTERIOR DIMENSIONE OF FARM BUILDINGS,

(McConnerL,)
Length, |Breadth.|Height.

e . ft. i,
...... - 0
“ (etraw) g 2 20
Catcle feeding-boxes, double., 10 »® 8
e b " single. .. 1o -] B
Cattle-sheds, for cach animal. ... 1 ]
Cart.sheds, eic,, each arch....... g 20 1o
Cow-stable, for sach cow, doubl: 4 » 10
[ " oM “ llﬂ‘h 4 20 [
Fold-yarda, {or each apimal. . ... o0 iahais 5 30 -]
[E1CT T 0 = 8
H wal ....... 3 18 g
.;{iauqm-l}om...‘. ! ;g 18 H

Pigaiies, for each 3 apjmale 19
Poultry-honse. .....ov oe. 18 B 9
Root-Bouse.......o.c0 wvensan k4 e 1
Stable, for each horse...co covvinivans 6.5 B w
Worhlwg eeveetetnngone ceepeezsiiraaesiens| 1B 18 $
General dimensions of other apartments...... 8 ]

64 It. allowed to the length of the stable for each horse in it
and 7 or B it. for every pair of cows in cow-stable, Horses
must each have 1200 cu, ft. of space, and cattle 8oo 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
cach,

RECIFE FOR WHITEWASH,

Slake half a bushel of unslaked lime with boiling water,
cover during the process to keep in steam, strain the liguid
through a fine sieve or strainer, and add to it a peck of
salt, previously dizsolved in warm water, three pounds of
ground rice boiled to a thin paste and stirred in while hot,
balf 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 in a small pot hung in a largerx
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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 goverament for white-
washing light-houses.

A pint of this wash mixture, if properly appliced, will
cover one square yard, and will be almost as serviceable as
paint for wood, brick, or stene, 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 t¢ 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. (Travtwine)

1
Length,[No. per Length,[No. per

Name, o VG 0001 Name. |5ooR e L
"G * pails 2-p T 716 w-penny| 3 ]
- * fine| 't a6 || g 3 5o
" 1 a0 || 2 M 4 3
“ :I ‘i 30 3o "] 4k 12
& AN | (- A 4
- P13 133 3: “ 2 10

" 2 23
Finishing-nafle. .. I;-penny 1} 470 10-penny| 3 8
bt 1} L | # 65
7 196 || 30- 4 50

g a} [31.]
Blating-nails.,.... |-penny 1} afio spennyl  1d 150
Fi 1} a0a & E 128
Fence-naila......| ovonnnn. 2 7N | P 2 48
........ a4 [ | PR 3 w

PUPI ET So
Cut spikes...ovvvorenon 3 29 [ (13 8
iv tteaan 3t " L aeesss [ 7
““““ 4 18 tlerrrarees] 6} &
. 4 13 7 s

5 w0 ] a
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X1, HUMAN FOODS.
OCOMPOSITION OF HUMAN FOOD MATERIALS.

(ATWATER,)

Ordinary food materials, such as meat, fish, eggs, pota-
toes, wheat, ete., 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 ot nutrients,

The principal kinds of nutritive ingredients are protein,
fats, carbokydrates, and miner1! matters.

The water, refuse, amd salt of salted meat and fish are
called non-nutrients. Inwcomparing 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.

[ Albumineids, e,g., albumen (white of
eggs); casein (curd)of milk; myosin,
the basis of muscle (lean meat);

Proteids. { glaten of wheat, etc.

Gelatinoids, e.g., collagen of tendons;
ossein of bones; which yield gelatin

PROTEIN. { or glue, ete.

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 bence are commonly
classed with protein,

Fats, e.g., fat of meat; fat (butter) of milk ; olive-oil; oil
of corn, wheat, etc.

Carbohydrates, ¢.g., sugar, starch, cellulose (woody fiber), etc.

Mineral matters, e.g., phosphate of lime, sodium chlorid (com-
mon salt), etc. :

. F.tlum rom ** Foods, Nutritive Value and Cost ¥ {Farmers” Bulletin No.
), and * Faod and Diet ™ (U, S, Deg} of Agriculiure Year Book, 1 1804)
afao Farmen' Bull. No. 143, and/ Cire. No. 46, Rev., Office of Kxp. 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 calori¢ is equal to very nearly
1.53 foot-tons.

The following general estimate has been made for the average
amount of potential ¢nergy in 1 pound of each of the classes of
nutrients:

Calories.
In 1 pound of protein......ceovevree,reaers 1,814

Inrpoundoffats......ociviieinennnrns. 4,037
In 1 pound of carbohydrates............... 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 which Food is Used in the Sody.~Food supplies
the wants 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 bedy; or,

In being consumed protects tissues or other food from
consumption. .

Uses of the Different Classes of Nutrients.~-Protein forms
tissue {muscle, tendon, ete,, 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 muscular
strength.

In being themselves burned to yield energy the nutrients
protect ¢cach 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 Foed 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 propertion
of protein, The proportion in oatmeal is also large. In
wheat it is moderate, and in ¢orn 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 buteer
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 15w in the list in respect to
fuel value as well as protein, principally because they are
three-fourths water. Fob 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 o.25 pound of protein
and quantities of carbohydrates and fats sufficient, with
the protein, to yield 3030 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 veatured to suggest a
standard with 0,28 pound of protein and 3500 calories of
energy for the man at moderate muscualar work. (For list
of dietary standards, see p. 203; also Farmers' Bull,, No. 142,
P35}

Caleulation 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 ncedlessly 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, ete., in food materials
{p. 169). Thus if a distary 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,
Pounds,
Round steak...iv....| 1pound containg......... .18 Bss
Butter...............| 1 pound contains......... o1 3015
PPotatoes . ....... ..., 1 pound containg.,....... Jo19 3%
Wheat bread ... ... 1 pound contding......... . 1,260
- Round steak .| 13 vunces contain K
Butier ... .. ounces contain ‘ 3-5:
Potatoes . ... - ouncey contain. oz 320
Wheat bread. ... ....| 22 ounces contain... R1] 1,760
Total .......... [P 28

Standard for map at mod- 3455
erate muscular work. _, . - .38 3. 500
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PERCENTAGES OF NUTRIENTS, WATER, AND
REVWUSE IN SPECIMENS OF FOOD MATERIALS.

(ATWATER.)

Food Materiale,

Rdible Portion.

Nutrienta.

Refuse {(Bones,
Skin, Shell, €wc.).

AEIEIMEIEL
“lZ|8)4 a-g =X ]
Bla|&|a|vs| B

Animal Foods, as Prrchased.

Beef: Neck..... ..covnvcisssciin-
Sheulder...covee crssvnainns
Chuck b, .cvirrs.r vovs sene

SFIOM. 4oy enserscrmrmnmsar
Roundstealt........ «evveee
Side without kidney fat......
nmp, errarrerare s

T T I T N

Veal: Shoulder, .vuvues.oer sesn-vns
Mutton; Shoulder.....ocemcrrsrnas
Loll s .ciinn vanvvinraress

Side, without kidoey fat..

Pork: Shoulder roast, fresh. .. ...
Ham, ulted.smohed........
CRICKER. or . mmeees vnsereenernvrns
TOPKEY -oorevirrerninns vasanes snen
ga,inabell oiennin errranaes

, ¢tc.: Flowader, whole........

b, dressed.... ...
Codfish, dressed ... ....
Shad, Whole......oevenn
Mackerel, whole........
Halibut, dressed........
Salmon, whole., ...

t codfish, .0, ..euves

Smoked herring ... .....
Saltmackerel.......ouu
Canned sal®iot. ..., vees
Lobaters.....o.vevivines

Animal Moods, Edidle Povtion.
Beef: Neck,.....oiine vrnrieninns

Shoulder.. .o vvsvrrsienannns
Chuck fibu. - eeovsrrsesiinas

Rib ivivveieesrsnrensruennss

Sirl.oin.... bessireeastasibTias

Sk‘.e. w‘ltho'ut I:i.dney fa.t:‘
oor.ned i bmaranssesy
o rrerier dranes

Fla
Veal: Shoulder,..cuvvreare vo wreun

Mutton: Shoblder.....ooveuas vuveloee.

ST T T P PSR

200 15.6
3. 17.0
4.5 |15.0
1.0 112.2
19. 15.0
T 18.0|
9.2 13.9
5.0 16.7
1.1 12. 4
7.9 16.6
16.3 15.1
#.x lls.o
15.8 12.6]
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ceeeselaBaisn.
erasse|Bo.0l40.
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veees |40.8l50.
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GDHPOSITION OF FOODr MATERTALS,
Nuirilive ingredients, refuse, and fuel value.

Nutrientis. Now-nutrienta.
" — Suel volue,
Protein  Fote. Corbo.  Mineral Water. Rofuse, Calories.
hydrates. maticry
Protein compounds, ». g., beatt of meat, white of sgg, casein {emnd) of milk, and

£luten of wheat, make musole, blood, boos, st
Fats, ¢. g htofmmhlndoﬂ, warve as fosl to rleld hant
CarboAydroles, o, ., starch and mgar, and moacialar power,
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PEROENTAGES OF NUTRIENTS, ETO., IN FOOD
MATERIALS.—Continxed,

Rdible Portion.
HNutrients.

Food Materials,

g .
HE
]
a4

Water,

Carbo-
hydr,
Mineral)
Matters

.,
w | Total,

H

[ X-]
160

Animal Foudt, Edible Portion.

Mutton: Side, without kidpey fat..
Pork: Shoulder roast, fresh..,.....
Ham, salted, smoked........
Pat, salted ... covvivnninnnss
Sausage: Pork.........ovvvnirevnnns

CHICKED ..y iniiiias vasnsnrsseraners
Tu

s srmssvamidERaisssEEEETRAR

LY
w,

.

=

32 ELRTRE S
R OVEND v n

GremwBAROR
CUY RN R AL L)

EEE...ocvvuriiimes savmsiniarinass

Milk. ...ore it rsmanncssenas

OO A OO B N QA QR NA D Rwn
o

BULter.....icvesererrrornitrossnsan
Oleom: M esssrssrenssrsnsen
Cheese: Fullcream..c..vvenvarsens
Sim-mill . ce i anes

Fish: Flounder......e..vavneivnrine
Haddogk. . cvvianinnnrinnnsan
Halibut. s irniiinirinsnses

BEOD . . ovusrsrn samaranbores
%altqod‘mi.................
Mackerel, salteeer coveivenns

BTE Lei-ensamaarrsassraea

Vepvtable Foods.

Wheat flur. ... .v.rviniisaucienens| 1.5 1 87,5
Grabam four (wheat)..........c .| 73.1 | B6.g
Rye AoUF. ... .cvvviniivnscrisnssenss| 13.1 | 369
Buckwheat flour.. .....ooavivvsani..| 4.6 Bs.y
Oat wersrnae| 1.6 32.4
carreres| 180 | 85.0
RicCe ...ciiivrsnrrissisancasarserans| 12,4 | 87.6
PeAB.vevrivyianeinnsanavers ssavnsas| 13,3 | 8707
Beans ..ovvnriuciveireniarianrasns| 32.6 | Bpog
POtatofs, . . coviivasnanrsnessereseass | 78.9 | 910
SWeet POLALOLR. .. errsnnsrsrresases] 1.3 | 2B,
CRITOS. 0o orieneccannsasrsarnenin .
ONiofk.. .. crerrnerasrsrrnnrssnses | 37.6| 19.4
étnn( beand......connasesnnsseea.. | B2 | 128

TEED PEAB. vuu srsbrasrarremss snns .1 | 2X.9
GITEEN COM .ovvvrrqsrsr momaiasinan ;

by g LU B3 0L LY

$ELIIY 5L

-

B
QO Odn Ovl mdar by B B D

e

n
"R
b

©

H

.

I?O-a\-u-

kbbb

.7

w
o
BIS53Y BRI

o0
OOV LA LR OLEGWD

@,
o.4
.3
0.4
0.9
1.1] r3.9

e

-
ow e
- ]

A VA HRUHLGARANOUID
-
]

nhnununhzsﬁl‘o

w.

°
-
°
-~
e
w

T o | 4.0

Cabbage........ sesnvsnvescrsnnne.| or.9| 82| 22|03
APPMB.. 1 vvriansrronrarasresrnersenn| 839 | 168 | 0.2 | 0.3
Su.fiar, granulated...o veeerveieinn| 2.0 | 980

Molagses.......cccriranssnaerrervrd| B4 | 784 Lo i]eann
White bread (wheath, voecorrsanaea| 32.3 | 62.7 | 8.8 | 1.7
BoAton crachery. . ...oven ovn-sse-ceel 8.3 ) or.7 | 10.7 | 9ugl
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PECUNIARY ECONOMY OF FOOD,
Admounts qradun.llgo:ﬂrmn ingredients oblained in different

materials o cents,
[Anonntdn{lﬂnllh pom‘{:rml valoe in calories)
Prota \ydrates. Fuel value,
A

Weights of nutrients and calories of
energy in 25 cents worth,

Price
per pound.
Food mate-

rials for
25 cents.

§
¥

1 Lb. 3 Lbs, 5
2000 Cal, 00 Call— OO Oul.

Beef, sivlein

Becf, round
Beef, neck
Mution, leg

Ham, smoked
Balt pork, very fat
Codflsh, fresh
Cod/ish, salt

Mackerel, salt

Oyaters, 35 cends quar]

Egge, 25 cents dozen

Milk, 7 cents guart

Cheese, whole milk

Cheese, albim wilk

Butter

Sugar

Wheat flour

Wheat bread

Corn meal

Brans

Putatoes

Btandard for dailyj
dict for man af f
work
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AMOUNTS OF NUTRIENTS FURNISHED FOR
TWENTY-FIVE. CENTS IN FOOD MATERIALS
AT ORDINARY PRICES. (Arwarza)

. Twenty-five Cents will pay for
R s - Nutrients,
Pood Materials as Furaished. gg Eg
£ |5
2 =
Meats, tc, cts. | lba.
Beef: Necks woovovencecseennn| § | 332
Chuck-riba, ,.eveeeseasns :g ::g
. ko 1.1
LT N |
Shouldet..oerererennaea {18 | 350
1) T e |43 :;;
RAMP..cermnrmnrrrereans.]d :s :g;
Round, first ¢ut..........| :5 :ég
Reued, second cut..-....[4 %5 ;:f:
Flank, cotned............ > ;:‘;;
Corned and canned. .., , “2 :g
Liver..... voresvreireaeas| B | 313
Mutton: Shoulder......rcensn.. f‘; :;-';
a5 | 1.00
w-o-u-un.unu-o- 1” 1.3g
100
a ik
"a
T,
2.08
I.
by
I.
!
I.L
1 1] l.sg
I
Turkey..........{{33 :.:8
Fishk, ate. ® | 1.3
Mackerel, whole .....cc.oneue. |05 | 1.67
10 | 7.%0
Blucfish, dressed... ..ooven. 413 | 297
Cod 13 2.50 ;g - K
N . . +33 or.. oL ¥
] & it; 45 33 otl ... M_o_
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AMOUNTS OF NUTRIENTS FURNISHED FOR
TWENTY-FIVE CENTS IN FOOD MATERIALS
AT ORDINARY PRICES. —Continned.

Tweaty-five Cents will pay for

. -] Nutrients. -
. Pood Materials as Furnished. §'§ 33 - - E%g
IFERFNE Y
a |&%| & B2
Firk, ofc, cin. | 1be. | Ibe. |1bs.|tbn.| Ihe. | cals.
Halibut steaks...ooooenennee 35 | 226 29) 080 | G08
Caoved salmot. ... .ovyoeu-n.| @ [ 1.2 'iﬁ ‘a5t wol.iii| 1350
Oynﬁera,g;ctﬂperq‘um. :;5 :20 % | f .:; O ogcso
raaaan . . T B o5 34
Lobster, whole, .....ecenenn.... {m 2. £ ] IR 130T PO R )
“  canoed ;: :g‘; ‘; ;; .g:""" :;cs-
Egrr and Dairy Products,
Bg St PEr A0 vniin v ol 23 13| s10li.eel.]  Ges
fs'%: ‘.“ :: ceabmeaanas ?gz :3; ;2 ; ;; . |3;:
Hllk,acuperquart.‘:. 4 6.25 s? a3 .:599 woms
:: [ :: :‘ P 8.33] 1.08) .30| .33 .30| 2678
wrasaes wes| & | 120800 1,630 40 .5e 56| 40b%
| 21117 SO - 1.1 i b4 o] ol ] @
L .00 90 .o1| Bl .on| 3635
Cheese, full cream,.....vvvvuee. |4 18 .38 Lof) o] 9| oa| 3Eze
Vevetabi FM 12 @.080 1.45] .50| 73|  .o4| a0
epelable +
Pota”oes. $r.00 per“bushel‘..... .7 | 4700 L3r; .03] ox| a6 xBo
" o " wreren|® T.05F 20.00] L4 o] w0 38| 90
50 terana 0;35 agg: f: g 3 gg :::g
Swieel polators. sescvvirisvsnss 3 ,3‘3;'; _:‘ :; : ::’ prod
. W14 . K +11
Beets..ovvrieinsvsararrssnennere : 22‘;’; 2ol ‘o ol e ;3‘;
. ' . . - - + 10| -
L R E I %~ gg oal ot lae ”g
LT R T 500 .90 .00l 00| 4.89] gogx
] 6 | wrpl 3.6 96| 09| z.47] Orbe
Dried beans,.....eeissrrennaea.|4 8 5.00| 4.37|1.15] .30| 2.96] Boby
AR E R R
H (13 ” . Kl + *, L]
Maize ** corn’ men!.............-l 3 | 25.59| al.as|s 30| 35| 13 65| grire
Oarmeal. . ovvvvivrrrrrisrrsenss] K ool 481 24| 36| .49 gusy
Wh 4 2% g-u JGgf .o 4.68] zoafix
L1317 O 35| 7.4 6G.a5]| .79 08| s5.35] rryss
heat bread 7 | o3| vl | o8 ol e
W Ceaab e b aans . i EH '
' R I B [ e B I
Crackert,... covesreinsriisnonas - 4 el By v 3
> 181 3 n.gs__.;ag_.ao _aui|_ e
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" DIETARY STANDARDS, (Jarra)

S & 1a8 |88 | Bs
54| 3 183:E35| 24
| o [#93[ETE| 28

a | u =

Fu & |8 =2 =
v, Children, 1-z years (average) ........| 06| o8 6| 768 | 15,6
2 Children -4 years (average)...i.....| .1 Oy ‘.4.1. 143G ] 5.0
3 Chaldren, =1 years[average} [ 10 | a5 | 2e4e| 5.2

12, Man with hard work—Atwater........] .20 | .55 | 243 | srem
13. Subsistence diet—Playfair,...., .....| .13 | .03 .;ﬁ 1760
14, Average of y dietanesof profmlonal

4 Adult in full health—Playfair,........} .96 | .11 | vz | 34e| 3.5
5 Active laborers—Piayfale ........... | s34} 6| 1.28 | 3630| 4.7
6. Man at moderate work—Voit .......| .26 a3 | o | 3055 5.3
g Man at bard work—Voit,..... .. a2 | W8z ] 9o | 33ra| 4.7
Man with little physical exerci

Atwater.... . bereraee as .30 .90 H6 | 2450 5.8

9. Man with light muscular work—At-

water ... vimsrre ane seiesene| oz | a2 | L7 | 2800k s,

0. Man with moderate work —Atwater..| .28 | .98 09 | asaa 5‘5
t1. Man with active work—A twater... ... 33| -33 | rove ] 4obo 2.6
9
6.3
BUurope.. .. cvviee cocrannnes A% e | 63| 2br0 ) 4.7

1%, Avera% of g dietaﬂes of pcrofmwnal
men, United States..._..... ........ | .34 | r.o8 | 3ges| 6.6

SUMMARY OF AMERICAN DIETARY STUDIES.

(HzvanT.)

Av.Food Consump.p.Man p.Day

. ; ; IRCL

Famities Studied, dleg| 8. 5s8a
§'E 28 8 2580 3

) - 4 H
87| £° | £° ifas|sE
Average of a laborers® lamilies in com- *

fortable circumstances ........cvesueeer| 19 190 | 37| 534 | 4048
J\\reragweofdsoollegeclubsm Me., Conn., ¥

Tenn., an . peaanfiee o] 148 | 459
Average of 1o farmers’ famllles In’ Vi, i 3%

Cono ,and M. ¥.... .... e b oogr | tae | 457 | asis
Average of 14 mechanics’ families’ n

Cona., N.J., Tenn,and Ind ... ... W | w03 | 150 | 4ve | 3468

Average of 12 negro families in Alad 9 67 | T34 | 453 | 3378
Average of 5 French-Canadian families

io Chi S 11 29 ud | 58| 48| 336y
Mrerage 1 pwfessioml men’s families|

inCona, Pa.. Ind., and IN . ........| 2Bt | woy | 1o5] 423 | 3308
Average of f families of Russian Jews in

Chicago, TILE .....c. o iiiiiiininas 19 120 | 101 | 408 | 309s
Av. ol 4 Ir.allan families in Chicago, 12| 16 w3 | 2| 301 | anbe
Aver; of 1t poorfam:hes in N. Y, Cityl 15 03 gs | 407 | 2008
Ay. of talaborers’ familics in N. ¥. City] 19 100 | 216 | 344 | agos
Average of 8 Bohemian families in Chi-

cago, 1% ..... vanien . aess]| 12 115 | 10r | 3bo | 2BBy
Average of z laborers® families ia Pitts-
burg, Pa, very poor... ... .. .. ...l 11 8o o5 | 38 | 2485
* Average of g studies, t Average of £ siudies.

% Food purchased; in the other averages the food actually caten is given.
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DIAGRAMS OF CUTS OF MEAT.

Chiick | 5
9 lha.
al 10 cla,

Prime of Rib
“| ar 20 cts, | 100 Ibs, at 15 cls,

Ribs Plate
w50 Ibs,

Diagram I. A Good Steer's Carcass, as Cut Up and Priced in the
Eastern Market.

A pood 1200-pound steer will dress about 800 pounds of
beef cut up as above—715 pounds salable cuts, with 8g
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-ptoducing 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.

AMcKerrow.)

The methods of dividing up the carcasses of slanghtered
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. 107-199).
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Ribs

I1, Diagram of Cuts of Veal,®

Neck
£ Loin

IV Diagram of Cuts of Pork,*

* I, 5. Dept. of Agriculture,
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LIVE WEIGHT AND DRESSED WEIGHT OF STEERS
OF DIFFERENT BREEDS AND AGES. (Harv)

{Smithfeld Shar, 1888-95.)
No. of Aver. | Weigh
0, 0 Wer, elg L
Breed and Age. Ani- | Aver. | Daily Dresoed
¢ mals, | A% | Gains. Slalggh- Weight.
Lering.
Days. | Lbs, Lbs. | Per Ct.
Shorthorn, 1 year olds. . [3 [ ERY :gss LR
L :' . 18 b3 .93 1842 br.5
Hereford H :‘ ‘: o lg % :'7’ :;5,; 6::
) § . It + .
' a o lg m:g :.% b1y 67.9
3 : “o 1349 1.64 218 g.:
Devon, LI :: . 13 34 1.75 s o
Y :‘ " 12 [1.¥7 1.51 :583 211;
R b 1301 1.37 .
Aberdeen Angua, f :: " a6 2.04 x% ggq
2 e 2t Teod T4 173 1
3 ‘: o 2 1346 1.39 a1 67.4
Suesex, I i 17 ] m;g 1452 23.4
a ¥ M 18 1. 1837 .2
g 4 o 12 1285 t.é6r 2064 8.0
Red Poll, F 12 1002 1,64 1631 65.5
3 :: :: & 1362 r,gg o &5,
Galtoway, s v Fi 1007 164 1688 64.3
3 ¢ r 1344 1.47 1969 64.

PROPORTION OF BEEY TO THE LIVE WEIGHT
OF CATTLE, (McCowweLL.)

Per Cent of Beef,
Live Weight,
Pounds
Avoirdupois.

Clasa L | Class 1. |Class III.

.| Under 2520 70,72 66,66 Jiiiiraanrs
' ag20 &Jt 66,60 [aiuoin o cas
t680-z2100 |- &8 63.8% 63.66
1400-1680 66.68 63.65 63.66
14001680 €a.65 Ho. 63 57.62
1360 -1 400 6z 65 6o.6a 57.62
12601400 s7.61 54559 £1.56
t1ao-1360 sr.é 5459 51.56
nzo-:ﬁg sg.gg 50.53 :ggo
- 8o . . .50
--ler!efs versnansans smass oo-| Under p8o 5 5053 45.::7
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COMPARATIVE RESULTS OEBTAINED WITH

FATTENING ANIMALS,

(Lawes

AND GiLpERT.}

(@) Per 100 b3, live weight per week,

Received by Animal,

Resulia Produced,

Total | Digestible Food Con. Increase

Do, | Sifnie | Wakand | eanizs [ fpLive

. . Work, . Elghl'..

Iba. 1ba, 1hs, Tk, b

OQxen .., ... 12.5 8.9 6.46 4.56 113,
Sheep, 16.0 12.3 .06 5.0 1.
PIgS. voviinan 27.0 2.0 1258 #.50 6,43

{8) In relation 1o food consumed.

lacrease in Live
w

eight, On 100 1be. of Dry Food,
Per 100 1bs,

Per 1co . Consumed D Dr
tba, Dry %'f“"g for Heat | Manare | Tnorcase
Food. | &R0 jand Work. [ Produced. | Yielded,
bs. 1bs, 3l6l:|s. Igl.
"7 - 5 .a
143 ?33 3.9 8.0
29.2 46,6 6.7 17.6

LIVE WEIGHT AND GAINS MADE BY SWINE,

(HENRY AND SANBORN.)

Feed Per lﬁeli.bha. Live
Ko, of | Aver, Dait € ght.
w‘;'i;;‘ Ani- | Live | Feed Gain per Lb.
+ | mals. (Weight, Y Made. [ SO0 | peed Gain
Eaten. | Made.
ILbs. Lbs. Lbs. | Lbs. | Lbs. Lba, Lba.
Toder so 59 7.7 | 23t ot | 3.30 6.1y 1.86
$0-100 | BI 75.5 | 3.33 oo | 3.70 441 1.3¢
100=159 ng 1.1 3.99 1.020 | 4-17 340 .Ba
15Q-200 138 176.2 45 T2y | 578 3.66 .
F00-250 &5 4.1 | 6.8y 1.287 | 5.35 392 60
250-30 4t | abb.g | 7.64 1487 | S5-34 2.87 55
300-350 ] 333.0 | 6.0z 1.352 | 4.45 .51 Pl
525
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PART Il. DAIRYING.

I. 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 caittle
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 becn 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 vntil 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. [n 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. Asthe average 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 Guernseysin
the cost of producing one pound of fat; they rank firstas 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 miltk, 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 demonstration, Loretta D,
produced in 130 days 5802.7 ths. milk; average per cent of fat,
4.82; 2Bo.16 Ibs. butter-fat, equivalent to 330 Ibs. of butter,
and an average daily production of 2.334 Ibs. butter-fat.

The American Jersey Caitle 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, ircluding in all 70,500 bulls and 189,000 cows. Butter
Tesis of Registered Jersey Cows gives all tests of registered Jerseys
where the yield of butter for seven consecutive days was 14 Ibs.
or more; the latest volume published is Vol. I1., 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. CaLDowsLL, Peterbgm, N. H,, Sec’y Am. Guerpsey Cattle
Tab,

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 diferent with these people hut for
their insular sitvation, 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 frand-
ulent importation of stock. In 1826 came more stringent
laws, that prohibited importation to the island except for
slanghter. It thus isolated the islanders and their cows
from the cattle kingdom.

The striking appearance of the Guernsey is at once secen
in its rich yellow skin, which has always been noted as the
characeeristic 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 tall.

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 heen 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
bas 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 & study of it that there are maay 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 onde 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 6024}y pounds

of butter-fat, or equivalent to 753 pounds of butter con-

taining 80 oer 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 § 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 53¢

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 2z ounces, 62 pounds 12 ounces,
and §2 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 recently issued, gives the tesult of the
fizst two perfods 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 Tow 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, 1897, as the following shows:

COST OF BUTTER.FAT PER POUND, CENTS,

H. Y. {Geneva.)

Breed. Lactation Period, New Jemey.¥ “l:?ﬂ’{-d"
First, Second.
18.4 15.6 15.3 13.0
0.0 Igg l?-g 13-3
24-3 24 20. e
z0.8 5.8
ab.3 2.4 3.4 waan
23.0 13.0 wres
26.3 53,8 - aves

* 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 buolls 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 cartle
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 waa
good, large-sized animals, free and persistent milkers, and
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the making of the first quality butier 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
{orty 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
stralghtforward efforts in the dairy. By addressing the
Secretary of the Club at Peterboro, N. H., further informa-
tion will cheerfully be furnished.

II1. HorsTEIN-FRIESIAN CATTLE.

B Muscoun 1, Gaazugs, P, 3 Sop Aocst R

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 catile 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 conscrvative 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 1900 years ago a3 cattle
breeders, paying a tribute in cattle and hides to the Roman
Empire, so we find them to-day making dairy hushandry their
main industry. Holding mainly to one occupation down throigh
the centuries, and passing the business from father to sonm, 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 theseeare 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. 1. 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 Ibs. 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 Ibs. 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 Ibs. 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 lbs.; 6 cows, between 23 and 24 lbs.; 1 cow, between
24 and 25 lbs.; 1 cow, between 25 and 26 Ibs.; and 1 cow,
over 27 Ibs. 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 18-1b. 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 lbs. milk,
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containing 19.758 Ibs. butter-fat, showing an average of 3.65
per cent fat. Eighty-three H.-F. cows and heifers have made
3o-day official records exceeding 72 lbs. butter-fat, of which
24 made from 72 to 76 lbs.; 27, from 76 to 8o Ibs.; 18, from
80 to 85 Ibs.; 6, from 85 to go lbs.; 6, from go to 100 Ibs.; 1,
from 100 to 110 1bs.; 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 Wo-ld’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 lbs. 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 1bs. 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 3o 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 1bs. 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 bas 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 1bs. 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 Ibs.
milk, containing 821.497 Ibs. 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 1bs. milk
(over 10} gallons) per day, and nearly 24 lbs. of commercial
butter per weck. After such proofs of large production of both
butter-fat 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 Ibs.
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 lbs. 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 |bs. of milk in one year; 6 cows gave over 11,000 lbs. of
milk in one year; 4 cows gave over 11,500 Jbs. of milk in one
FeAT; 2 CoWs gave over 12,000 Ibs. of milk in one year; 1 cow
gave over 12,500 1bs. of milk in one year.

Butier.—385 cows gave over 300 lbs. of butter each in one year;
87 cows gave over 350 Ibs, of butter each in one year; 33 cows
gave over 400 Ibs. of butter each in one year; 13 cows gave over
450 Iba. of butter each iit one year; § cows gave over 500 Ibs. of
butter each in one year; I cow gave nearly 550 Ibs. of butter in
oue year; 1 cow has for the last five consecutive years dropped
five calves and given an official record of §3,000 lbs. milk and
ar30 lbs. butter.

The Ayrshire, being a dairy cow, has never been claimed for
beef or even for a gemeral-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 her. 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 DAy Cows.
By the late J. H. PickxsLi, Springhield, I1L., Secretary American Short:
hormn Breeders' Association.

Away back in the early history of this country, there
were occasionally cows imported from Eagland. Buffale
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 inte 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.
Shorthorns headed the list by taking 504.3 points.
Jerseys. o oviiiiiiriir i 497.3 ¢
GUEINSeYS..cvucuauariarsnvivnnsosnes 4804 "
The cost of production was :

ShorthornS.....euereineanaaaea.s ceees $99.36
Jerseys.. ... .oi.ann teerrcsssnsana reeee 9814
GUETNSEYS s rvesrrorsrrnsanrnss trenas 76,28
The champion cheese cow of the Jerseys netted...... $6.97
1" “* o ¢ ¢ 4 Bhorthorns netted.. 6.27
L e “* o4 Y Guernseys * .. 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)aivnunruvaiansoann. $1,323.81
Guernseys (25 COWS  veacinaciovnsos 997.63

Shorthorns (24 cows)........ PP 9IT.13
To produce this resuit it cost the

Jerseys (28} civi i, $537.87

Shorthorns(24)..-cvevnvivsrvnnennannss 506.50

Guernseys {28)vecvrrvinsmrassonrsars  437.28

The champion
Shorthorn cow (Nora) produced 3679.8 Ibs. of milk.
Jersey (Brown Bessie) “ 3634 v "
Guernsey (Materna) o 3548.8 ¢ ¢
When reduced to gain in the products over cost of pro-
duction, the account stood as follows :

Jersey coW. ool iiiiiniiia., ver $73.22
GUEINSEY COW.eeiietertosnssronavanans g7.82
Shorthorn COWaercervarierraasarraansn 52.63

Again, in tests 2, 3, and 4 (Guernseys were not
intest No. 4) the three best Shorthorns (one in each
test, including the two-year-old heifer) gave...... 5861 Ibs,
While the Jerseys of the same description gave.. 5330 *

Showing in favor of Shorthorns................. 5§31 *
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In test No. 3 (butter), *‘go as you please,”
The champion Jersey cow at a cost of $3.57 pro-

duCed MeL..vvvrnrinsnravnrrsrnarsasrassainnns +» $24.69
The champion Shorthora cow at a cost of $8.18

produced net.. .o iiiiiririiaran. Cerresaraneaes 19.57
The champion Guernsey cow at a cost of §$5.57 pro-

duced net...... feemareeerarianaaas tarreearaes $19.27
In test No. 4 (heifers) 7 Jerseys cost for food $14.43

and netted. . .oiva i trmieseranes 5627
6 Shorthorns cost $23.52 and netted........v .ouuh 47.42

making an average of 13 cents per head in favor of the Jer-
BEYS.

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 favor, 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,

¥1. REp Poriep CATTLE.

By the late J. McLain Smitu, Dayton, Ohio, Secretary Red Polled
Cattle Club of America.*

Hornless or polled cattle have existed in the countles 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—large and rather rough cattle, but celebrated
for their milking qualities; and the Norfolks, commonly
deep red in color, smaller, finer, more compact in baild,
not so large milkers, but great favorites with the butchrr,

* 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 Hlustration pearer home is reported by Dr. J. R.
Slingerland, Trusiee of the Shaker Society at Union Vil-
lage, 0. 1Iu January, 1595, 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 lbs. 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, 18g6.

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 Ibs, each—a gain of 600 lbs.
in the year, They sold for $4 a hundred. The polled cross-
breds consumed an average of 5o bushels of corn, with
corp-fodder only for roughage, and weighed when sold an
average of 1492 1bs.—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, aud 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 Qualitics.—~The modern Red Polled cow does not
milk 3o largely as the old Suffolk, but her milk i{s 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 Ibs,, 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 1bs. 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 far.

Beef Qualities.—In this line, so far, we are entirely de-
pendent for [acts on the English records. Neo 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 1bs., respectively. At the Smithfield Club
Show of 1890 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 fournal,
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 T year 10§ months,
1374 Ibs., and a year lJater 1702 1bs.; a steer 1 year 10}
months, 1323 Ibs.; a steer T year ro} months, 1208 lbs., and
a year later 1656 lbs. ; a steer 1 year g months, 1250 Ibs., a
year later 1728 lbs., and at 3 years g months 2112 lbs,

Mature Red Polled cows, in breeding condition, should
weigh 1200 to 1400 1bs., and bulls 1800 to 2000 Ibs. A few
will greatly e¢xceed these weights, but many, as now bred,
are smaller. These, however, are about the weights at-
tained in the best herds,

VI1I. Devor CATTLE.
By L. P. Swson, Wheeling, W. Va, Secretary Ameriean 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 Patierson 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 recerds show, were all brought
from Devonshire, and from the best that could be found
there. )

Others were imported inte 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., Dz, J. Cheston Morris, Philadel.
phia, Pa., and A. S. Worden, Ulysses, Pa.

As to the beef gqualities of the Devons one only has te
turn to the records of the markets of the country to see
that they are among the leading beefers, bringing the top
pricesat all times, As to milk and butter production from
Devons, it will be found from records that they produce
from 12 to 25 1bs. of butter per week. Mr. A, E. Baker, of
Wisconsin, says his cows average him 365 1bs. 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 te give an anpual yield of 2000 quarts of
milk from each cow; the length of the period averages be-
tween 10 and 11 months, though single cows will continue
in profit from 13to 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 te their
milking qualities, a large improvement may be locked for
by proper selection and breeding. As my animals weigh
unly 700 lbs. 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
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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 guite 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 bortle.

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 casy keepers, good producers of the finest
kind of milk, and alsc make the very best guality of beef.

VIII. DurcH BELTED CATTLE.
By H. B, Ricuanps, Easton, Penna., Secretary Dutch Beited Cattle Asso-
ciation of America,

Dutch belted catile are natives of Holland, and originated
in that country during the seventeenth century, when the
cattle interests of Holland were in the most thrifty condl.
tion; in fact, it was the chief indusiry 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,

Drutch 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 eorgenial 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.

1X. BrownN-Swiss CATTLE.

By N. 5. Fisn, Groton, Conn., late Secretary Brown-Swiss Cattle
Breeders' Asscciation.®

Brown-Swiss cattle were first imported into this coun-
try by Mr. Henry M. Clarke of Belmont, Mass., in 186g.
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 Unterwaiden. 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 cattie 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, ltaly, or France wishes to improve his breed, he

* Revised by byC D. 1 N1xon Semtary. Owego, N. Y,
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makes a selection from Swiss herds as the healthiest and
hardiest known to the herd-book. . . . Tone Brown-
Swiss is considered the dairy breed por sxcellence of Swit-
zerland; it not only gives more milk, but this is richer
than any other European breed of cattle,”

Morbed Chorocteristics.—Size large; form firm; color
shades from dark to light chestmut 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. Switeh, hoofs, and tongue black.
Stralght hind legs, wide thighs, and heavy quarters, The
cows often weigh 1600 lbs,, bulls 2000 Ibs, Calves large,
some weighing 110 1bs. when dropped. They mature fast,
have healthy constitutions, yieldiog generous returns for
whatever care, time, labor, or money is expended on them,

A cow shown at the Chicago Fat Stock Show in November,
1841, gave in three days 245 Ibs. of milk, showing 9.321bs. of
butter-fat by the Babcock test, yielding during one day of
the test 33 Ibs. 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, 18g3,
and in February, 1894, gave 67 |bs. 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 Bnest 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 COWR,

A good dairy cow chould give at least 5000 pounds ol
milk during a whole period of lactation, As the quality o1
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 betser
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 preoducing 5 per cent milk
must yield 30 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 balf 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 cften 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 coyple of months, when the
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yield of milk is decreasing more rapldly than before, the
quality is generally improved to some extent, the variation
being, as a rule, within t 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 ¥ per cent are common. Herd milk vaties
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 ceat,

RESULTS OF TESTS OF DAIRY BREEDS

Conducted by American Agricultural
Experiment Stations,

' Average
|8 d| Yields
é'ﬂ 3 Lactation iﬁ Average Cont of
L] Period,
Breed, cEIm e
2% g2i Food | Produc- |Produc-
o= | 0.2 IMilk.| Fat. [ ¢ Baten | ing oo [iog1lb.
1= 1= < |per Day. |ibe, Milk,| Far.
New York Iba. | lbe. cents cents | cents
(?nusva): o o B
ersey .. . 5 2. 1[5, 19.4 16.1
nernsty g:g m.g 5.3 123 g 6.
Holstein ... 7913 R 3‘£ 13.9 s 19.1
JS\' Il"fm 68:; :gi 3A‘ :3; ;g 0.2
;g .04 44| . 17.2
yon - 183.3(4. 10.3 94 .5
American Hol.
M derness,. span | arz.xfs.73]  1e.0 76 20.3
AINB!
[1: ) O, £qbo +als. 18,2 113.0 20.4
l-lolmin ggég :g;‘o gi; 19.5 ag.a 25.2
NA 7 bire ta | 233.0(3-67] 17.1 94-9 6.8
v JERsE
eroey. 76;2 r6.ale. 80 161 s;.: 17.9
Uerose 379.0]5.00| 14.9 78.1 15.3
Holsteits. ‘455 300.2|3.58]  19.3 70.3 2%,
Ayrshire - 7461 | 275.3]5.00]  15.0 76.0 wt
rt Horti.... vousy | apb.ala.ro] 154 0.3 0.6
all Brieds and Lactation Periods.
ersey . .evn.. . 579 | Wr.1]5.40] 139 [T ] 17.4
Uertisey . ...ovvs 1o | j32.¢ls. 3.5 2.8 15.8
Eols‘l:i:g ..... 82135 ﬁ‘o 3.33 172 y‘,y ar.s
........ .53 14.8 8.8 215
Sm Horn 5.4(3. 43 8.9 19.4
#
[A);:cl"ican ......... 183. 54+ 10.3 e 20.5
derness ........ 511 | 203.713-73| 112 126.0 20.1
Total.. IR,
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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 11b. of fat: Guernsey, Jersey,
Shorthorn, American Holderness, Deveon, Holstein and
Ayrshire,

3. As'to yield of milk: Shorthorn, Holstein, Ayrshire,
Guernsey, American Holderness, Jersey, Devon.

4. Ar te cort of preducing 100 I3, of milk; Holstein,
American Holderness, Ayrshire, Shorthorn, Guernsey,
Devon, Jersey,

5. A2 fo cost of food: Devon, American Holderness,
Guernséy, Jersey, Shorthorn, Ayrshire, Holstein.

6. As torichness of milk: Jersey, Guernsey, Devon, Short
horn, American Holderness, Ayrshire, Holstein,

RESULTS OF BREED TEST3 CONDUCTED AT
WORLD'S COLUMEBIAN EXPOSITION, 1803,

A. Breed Test No. | (Cheese Test), May 10 to 3.
Milk Fat Price of

Pro- Pro- Cheese, Cheese Caost
duced, duced, 'bs. perlb., of Net
b, 1bs. cents. Feed Gain

ag Jerseys...... ... 13,3964 Sorgr 14518 13.36 $o8.04 ‘llq.ﬂ.\a
a5 Cuernseys...... 104308 48842 11306 11.95 5.9 .30
z5Short-horns. ... 2186,9 436060 10776 1300 99.3 8r.36
B. Bresd Test No. 2 (Minety-day Butter Test), June 1 te Aug, 9.
Butter Frice of
credited Butter,
75 Jerseyn.......n.e 53,488.8 a516.08 gerq.0t 174737 $sBrso $ryasde

25 Guernseys ...... 781.9 278456 33b0.43 135844 4Baay 09064
a4 Short-horns...... 66::63.3 240557 38;‘:.87 IILYY  S0Lg9 Q10,12
AVERAGRS PER DAY PER COW,

Fat, Costof

per cent, Feod.
Jerseys .ouiiivunin 9.7 1.56 478 ab.1 cta,
Guernseys. ........ ar.5 124 e ars **
Short-horas... ... 30.7 Itz 3.04 a3z

C. Breed Tost No. 3 (Thirty-day Butter Test), Aug, =5 to Sept. =4,
Butier Price of
credited Butier,
:_f, ermeys = 13,9210 685-03 Saz.or  $385.50 $r11ay $ayeny
13,5184 $97.96 17 N7 gayy 23700
15 Short-horns., ..., 15, 8.3 55543 GGGy 30360 104,85 :93,89
D, Broed Test No. 4 (Heifer Test), Sept 30 to Oct. a0,

gJerseya.. ..o 33566 15538 1gq.e3  $22.60 $aad $56.28
€ Shori-borns...... #5810 o7.Bp 123,3% #B.95 2353 AT
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EESULTS OF “COW DEMONSTRATION” AT LOUISIANA

PURCHASE EXPOSITION, 8T. LOUIS, 1904.

(FARRINGTON.)

Brewn-{ Hel- erse Short-
Swiss. | steins. Jerseys. homs,
mﬂcm for wumber of cows| 3 15 a% 28
day {av.for 120 days)

...................... FyYe) 53.4 AT.5% 14.6
Per cent fat in milk .| 3.62 3.43 4.70 3.80
Buttzrbfat‘per day, lbs. .. ... 1. 500 1.832 1.036 1.27%

Solids not tat per day, lbs. 3.97 4.24 3.63 2.08
Feedoostperﬁ;. ofmllk cta, | Y.z 1.0% .16 t.33
“ ter, ¢¥6 14.7 13.5% 10.8 15.3
Duata for best cows:
Milk perday. dbs. .......... 51.0 67.8 48.4 43.4
Per cent fat in milke. .. ...... 3.4 3.8 | 4.8 4.0
gotter-fat day, lbs, ..... 1.748 2.355 7.334 1.73%7
lide not fat per day lba. . 4.36 5.1% 4.6 3.72

HIGHEST RECORD FOR YIELD OF BUTTER-FAT.

Puring Ywenty=tour Hours Made by any Cow In &
. Public Teat,
At a Fair. At Home.

Briens. Brown-Swiss, 11 years old,
weighing 1305 1bs,
Average daily yield of
milk, ............ 81.7 lbs.
Avernge daily yield of

31 "

(American Dairy Show, Chicago,
181, 3-day test.)

Colamtha gth's Johanna, No., 48,577
H.-F. H. B,, 8 years 1 month
old.

Yield of milk. ...,

.

. go.b  lbs,

ofat. s 504 "
Average per cent of

fat in day's milk.. s5.07

{7-day test, Feb. 6-11, ooy, con-
ducted under the aupervision
ot the Wisconsin Exp. Staticn;
totel ¥ield for the week G517
Iba."of milk and 28.176 1bs. of
fat; nverage per cent of fat in
milk, 4.332.)
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OFFICIAL, RECOBRD3 FOR MILK AND BUITER-FAT

PRODUCTION.
: Twenty-four
Year, Thirty Days. | Seven Days. Howrs,
(A) Mk
Recorps.
Ayrehire.. .. . |Princess Alice| Finlaystone | Duchessof |............
Douglas, Maggie 3d, | Smithfield,
No. 4308, | No. 1p,ary, No. 4286,
17,617 ﬁx 1570 Ibs. 463‘)1}:5.
Guemssy, . ..| Yeksa Sun- %ame Queen Deette, Same,
m, r428.2 Ths. 413.1 lbs. 67.2 1bs.
No. 15,430,
. I¥ 20.8 1ba.
Holstein. ... etertje DeEol Same,

Same,
2d, No., Creamelle, 77¢.7 1ba, 116.6 [ba.
32131‘}63 No. 0.1 53,

0,31 3195.4 lba.
Jersey....... ettie Un- | ... vveivneacrnnsssansfrosnaonraans
derwood,
No- 119,007,
i 90 2.6 Ths, .
Shorthomn. .. lf’ansy of Kitty Clay Same, Same,
Stanton, 4th, 396 4 Ibs. 58.2 lbs.
10,0848 1bs. | 15p2.0 Ibs.
Red Polled...| Hera N-6, [..07.7.0.0. opsey 3d, | Hera N-6
No. 3505, U—;s. No. 3505,
12,203 Ibs, %& 65.%
393%
(B)Y BUTTRR-
raT KEcoRDS
yrshire.. .. .| Rena Myrtle, |Cad's Beauty,| Luokoleln, |ooo...... vea
460.4 [bs. Ng. xai‘?:ﬁ. No&" 2,357,
T.k

Guertsey. . ..| Yekaa Sun-| Stranford's QueenJDeetta Same,
beam, No, Princess, ’ig:.' 272 [be.
15.43 No. 11,740, :6 20

715 83.38 Ths.
Holsteln. ... . ﬁeﬂe Sar- | Colanths Saine *
castic, No ath's 28,176 i’hs. 4.504 The,
33.03 ohanna,
731.68 0. 343.51{.
110,
Jersey.......| Emma's Ro- .,..-::a.. si-| Prineess od, | ooveininans
wena, No. 0, oy
N No., 8046
146,877, 40.10 |hs. ‘i’
638,75 [ba,
Shorthern, .. fansy of | 16th Belleof Same, Same,
tanton Trowbridge, | 14.33 Ibs, 2.35 1ba.
i—f s9.50 Ibs.
Red Polled...| Hera N-6, |............ Popsey l& Hera N-6,
No. aios. U—u. 0. No. 3zos,
502.3 3.86 Ibs,
14.6 bs.

* See 18) 239. :
t 46.78 Ibs. of hutter; very questionable.
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RESULTS OF ENGLISH MILKING TRIALS.

{Averages of breed-tests ducted at the | dairy shows of the Brits
ish Dairy Farmers' Assoc., 1870-08, inclusive.)

‘66 Aver- |Total Solids, Fat. Cntia
& a|
Z Vi of 8ot | _Live
§§ Breed. Milk [Vield [ p,, [Vietd| 5. | B2t | weigne,
< T T
k] ﬂ’:;. B:y_ Cent. 3:,_ Ceant.| Cent.
Ibe. [ lbw. Tow. ke,
236|Shorthorns...... | 45.4 | s-77 | 12p2| 290 | 295 | Bogy u;g 117]
g,aéauysu......... a g 438 | T4 d6] 144 4.38 3.48 L1 15{
oB|Guernseys.......| 30. 413 | 13.50| 1.4 | 4B By |rozd {4
1o|Holsteins (Dutch} 45.3 | 5.53 | 13.28| .54 | 3.41 | 8.84 :333
32| Ayrshires ] 453 | 560 | 13.20] 1.77 | 4.0 | 910 |1o4b {(2)
o| Dew 50,1 | 432 | 14.34| .48 4.5 3.3‘ crrend see
33 41.9 | 526 | 1a.58] T84 | 3. . (3a)
1 - B8 | v3.74| vogu | 4.6 feeekreeny
1 3 .29 | 13.74] 3.01 | 4.99 P
“
363 | 13.36( 1.8 | 436 782 (a2
34[C y.07 | v3.31| 2.0 | 3.90 (33}
78s

* Average for 117 animals.

REQUIREMENTS FOR ADMISSION TO THE ADYVANCED
BEGISTER OF AMERICAN CATTLE CLUBS.

Guernsey, Holstein Jersey.
7-day Year gs-day | y-day Year
AgentLast | Jcord. | Record. | Record. | Record. | Record.
Lbs. Butter-fat.
ayearsold....... 10.¢ 280, % .2 260 (2% ¥18.)
- 2, 11.66 287 ;.8 12.0 300
4 13.3% 333 10. 4 . 5%
i. o 15.0 360 12.0 400
nereased require-
ment per day, Ib. | .oo4s56 I JR-TF 7% (R veary

* No incrense 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*

Avethge CI;]?&-
L1
N¢.of |PerCent|| No.of | Daily || Avernge
Breed. Cows. | Pat. || Cows. | Milk ||~ Daily

Yield. || Yield of

. Pat.

Tbs, 1ba.
4.08 425 7.3 1.36
477 151 19. 1.43
2.28 503 Fi. R 1.60
3.73 s 43.5 1.62
3.84 50 31.0 1.42
3"!& 5o az-2 .39
3.7 14 37.3 I.47
4. 57 a7 13.2 oo
3.20 3 7.3 +013
4.066 z 22.9 1.67
3.99 5 7.0 1.08

* See Woll, On the Average Composition of Milk of Pure-bred Cows
of Different Breeds (Wis, Exp. Sta., Report 190t}

AVERAGE PERCENTAGE COMPOSITION OF MILK
FROM DIFFERENT BREEDS, (Ktoig)

. = g
E gl . .18
Name of Breed, [35] 3 23| & 3 la.
3 | g |B2lad| ¢ (|38 58
el B | & 0% |8 < [|&” 13

Steyer (Austrian}...... 12 | 86.90] 4.1y | 3.34 | 4 73 13.10(8. ¢
oy SO Il it IR B0 e ol IR | i o
Tilierthal (Txro]m)... 22 | 87,43l 370 | 3.07 | 5.0 | .70 13.57 3,2‘;
Vorariberg (Austrian}..| 1 81.33 3-54 | 2.9t | 3.40 | .77 1z.0a9. .08
Al (Bavarian) ..., 8y.88] 3.30 | 3.23 | 5.13 T 12.12{8.02
Bohemian............. | 2 | B6.00] 5.06 | 3.67 4.6% g¢ 14008 g4
Holstein. ... .cooooooone]| 24 | 88.04 3.:5 3.99 | 4.1 56 £1.46{8. 71
OHdenburg (German),..| 18 8;.95 3.38 | 3.10 | 4.81 | .76 12.65|8.67
Angler {Danish)........| 1o | 88.25] 3,30 | .... | .00 11.85(8.73
Shart-horn, 67 :z.m 3-47 | 3-31 | 5.43 | B9 uz2,85)9.33
FOLL. . 20 .57 @43 P iy 13 43|B.99
Ayrshire 43 | B6.93| 3.58 | 3.4z | 5.43 | G4 13.079.49
Jersey.. 31 | Bs.00f 4.32 | 3.3 | 5.70 | .74 14.10(9.78
Guernsey... 28 | Bs.30| 5.17 | 3.98 | 4.38 [5x4 () 14.6:%,50
Frent‘:b R .| 2 Sa.m 3.90 | 3.07 | 5.06 | .47 12.80[8.90
VIAD ,inaiains 4| 8B.ool 3.5¢ | 3.78 | 4.or | .76 13,00(8. 49
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METHODS OF JUDGING THE VALUE OF DAIRY
COwSs.

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:

1 point for each pound of milk;
20 points for each pound of fat;
4 points for each pound of solids not fat.
1 point for each ten days in milk after the firse twenty
days (limit 200 days).
16 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, 1 point; for each 10 days of gestation,
I point; for each 2 oz. of total solids in 24 hours’ milk, 1
peint ; 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 inte two
classes, viz., over and under 1100 Ibs. 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 daring 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 OF THEIR
MILK, (Emexr.)

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 above or
below 3.5 per cent.

Value = pounds 053111: perday X 12 + 4 (per cent fas~1.§h

(See Ball, No. 113, N. C. Exp. Station.} '

FIFTY DAIRY RULES.
{U, 5. 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 disecase, or who has been
exposed to a contagions discase, mugt 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 shouild 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 forany
length of time. Store the manure under cover outside the
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tow-stable, and remove It to & distance 28 often as practi-
cable,

B. Whitewash the stable once or twice & 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 garlle,
cabbage, and turnips, to be caten, except immediately after
milking,

21, Clean the entire body of the cow daily. If hair in the
region of the udder is not easily kept clean it should be
clipped. .

22. Do not use the milk within tweaty days before calv-
ing, nor for three to five days afterwards.

Miiking,—23. The millkeer 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, ¢leanly, and thoroaughly. Cows
do not like unnecessary noise ordelay, 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.

2g. 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 givea 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 beiug 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, Ifan
apparatus for airing and cooling at the same time {s 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 plece 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 enocugh 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 ray make it necessary to deliver twice a day during
the hottest weather.

44, When cans are haunled far they should be full, and
carried in a spring wagon.

45. In hot weather cover the cans, when moved in a
wagon, with aclean wet blanket or canvas.

The Utensils.—~46. Milk-utensils for farm use shonld be
made of metal and have all joints smootbly soldered,
Never allow them to become rusty or rough inside.

47. Do not haul waste products back to the farm in the
same cang used for delivering milk. When this is unavoid-
able, insist that the skim-milk or whey-tank be kept clean,

45. Cans used for the return of skim-milk or whey should
be emptied and cleaned as soon as they arrive at the farm.

49. Clean all dairy utensils by first thoroughly 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, uniil wanted for use.
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II. MILK.

PERCENTAGE COMPOSITION OF VARIOUS KINDS
OF MILH. (Kbuc.)

No. of Casein . Sgedﬁc
Analy-{Water.]| Fat, |and Al Sbumk Ash, | Grav-
ses, bumen, | V& ity.
Human....,.....| 107 | Br.qt ] 298 %29 6.21 ot | resre
] se 80‘73 L 1.9 5.57 a5 | 1o
8 a5 | 7.5 5.05 444 -78 | 10330
v FBo.64 ] 1.64 .33 5.38 S| 1038
87.17 | 3.4y 3‘55 4- z; 1.0316

Bo.Ba ]| 6.86 +E3 4-91 . 1.0341

Bs.o1 [ 4.78 4.79 4,53 .6 | 1.0338

§7.20 | 17.00 | 1139 -, g | Loary

Ba.gz | 5.98 6.34 437 | Y00 | 1.0385

Fh-44 | 957 ir.17 SW <73 1.0385

m.30 | o0 a.§1 .50 .50 | 1.0013

Q0. 43 451 . 4-40 3 crsaan

86.57 | 301 | 400 s‘g 77 | t.o42

86.55 | 338 | 390 | 5. Bo | r.o3¢

* Weranskiold.

AVERAGE ANALYSRES OF AMERICAN SAMPLES
OF DAIRY PRODUCTS. (Goessmann.)

Whol Ski B C;rcam
e im- niter- rnom
Mik | milk. | milk | Cooley | Buster.
Creamer,
No. of samplen,......} 1838 49 3 197 a5
90.53 gL.67 7390 10,89
.3 .27 17.56 83.95.
3.53 2.79 | ceeenn 4
483 0| e | oaeans
Bo 8o 474
tw.we | wowe 100,00
Totat solidy...... veas| 1342 9.48 8.33 LAY 8,11
Solids ot fat.... ... 9.13 g.16 8.c6 844, 516

* By difference.
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AVEERAGE COMPOSITION OF COWS' MILE, WITH
VARIATIONS, (Xb5nic.)

Average of
osm]lgym Minimum. Maximum.
{ ly Euro-
pean ).
Water....... .| B7.a7 per cent Be. 53 per cent 96,437 DET Con
Pat....oovvess yﬂ% e r.48 " 0 2,41 e
’:il}a.ssp.c‘ ':g 2.07 p.c. ]:’9}6.40130.
4.94 Per cent 3.43 per cent é.gperee'm
.,2 a2 X1 ‘so LX)} Ly ].45 (3] L

00,00

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

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

COMPOSITION OF MOEBNING AND FEVENING MILK,

AND OF MORNING, NOON,

AND EVENING MILK,

(Kbn1G.)

Al | Water. | Pat. |amgar| Mtk | agpn
¥- | Water. [} and Al- .

sea. bumeng| SU8aT-
Morping milk, . ...| 130 Br.70 | 5.38 5.6 4.64 .67
Evening ' ..... 130 87.20 | 3.58 3.64 4.8 N."
R R ERERIFIE

) MCEETE . .81 . . .

Bvening ** ..... 3 | 87.60 | 3.50 | 3.20 4,‘3',' .14

COMPOSITION OF DIFFERENT PARTS OF THE
BAME MILKINGS, (KisiG)

No. Casein
of An- | Water.| Far and Milk- } 0, go??l
alyses. Albumen.| MET Ade.
Pit Per ct. Per:L Pel;sct. Peract. P‘r:;. Per <:t‘.5
- I. . " . 0.1
Scoonsors‘ ; 33 3.;4 2.94 :. , 58 | 1a.88
Third * & 86.39 ] 4.5 259 5.88 g lo13.m
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CALCULATION OF COMPONENTS OF COWS'
T MILK.

According to Vieth the components of the non-fatty milk

sclids will stard in the ratio to one another of about
10 : 13 HE.
for casein and albymen : milk sugar : ash,

If the solids not fat in 2 sample of milk are g per cent,
the per cent of casein and albumen in the same will be
approximately yf X 10 =73.60 per cent; sugar, ¥ X 13 = 4.68
per cent; and ash, ¢ X 2 = .72 per cent,

TARBRLE SHOWING RELATION OF PAT TO CASEIN
AND OTHER SOLIDS, (Cooxr.)

Casein and | Milk-sy, Solids
Total Solids. Fat. Albumen. and A&l‘r not Fat,

Per Cent. Per Cent, Per Cent., Per Cent. Per Cent,

11,00 3.07 2.0 s.ot 93
11,50 3.2 300 5.1 At
13.00 3.50 30T 3.;% B.%0
13,50 3.75 319 5 B.ys
13.00 3.99 3.3 g1 .01
t3.50 43 3044 577 g16
I4.00 4. 3.57 s-gg 932 .
14,150 49 3.79 5. G4y
15,00 5. 400 5.60 g0
15,50 5. 4e18 £.66 9.8
18,00 6.00 4.30 5.0 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 4.5.
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. Mitk sugar and
ash increase but little as the milk grows richer,
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FERTILIZING INGREDIENTS IN DAIRY PRODs
UoTs.

Average of American Analyses. (Cooxxand Hnis.)

. Phosphoric Value
Nitrogen, Aghd. Potash. Ton?“

.:%l gk .t;s.i $a.ay
. E 188 z.g;
.4: :; .:30 .
> i 1 X
] O 36 i
.93 o -390 14.19

OCOMPOSITION OF COLOSTRUM, (Ktwic)

HNo., of - . -

Anal- | Water, |Casein.| B | Bptteerf Mk | g

yoes,
Ewe.. . 11 7.9 -9 14 B3 ) N
Goat......... H 4.1 5.2 i.n 24.5 3.9
Sow.. oo 1 70.1 3.6 .o 9.5 1.9 g
Cow,. o 14,6 40 | 13.6 3.6 2.9 1.

COMPOSITION OF ASil OF COWS MILH AND
COLOSTRUM.
Cows' Milk. Colostram-

Toalaeh..cc.oovcvnees corivsnenn L7 percent 1.6 per cent
100 parts of anh will contain ¢

Potash,....orverserssrrararaes 24 “ s "
Soda .. areunes FRYR 1 “ 6 "
Lime....c..ciiiveesssrnansssss 3 " s ¢
Phosphoricacld. ..v.ovvvunn.. a8 “ PO
ChIOFAB . saviese siaviiiaairnan 13 w B "
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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. Babeock, 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 ofl 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 Boo-1200 revo-
lutions per minute, the small hand-machines on the market
requiriog the higher number of revolutions. Boiling hot
water is then filled into the bottles, by which means the
lignid fat is brought into the narrow graduated neck of the
bottles ; after an additlonal whirling of the bottles for a
minute, the length of the column of fat is read off in per
cent,

The whole procesa 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 varions dealers in dairy implements have placed
Babeock machines on the mairket in sizes fiom 4- to bo-
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 testersare

* The subject of mifk testing is treated exhaustively, and detailed direc-
tions for usm# the Babcock test are given in Farréngion-Woll, Testing
Millz and its Products, Mendota Book Co., Madison, Wia,, 16th Ediiion,
1900,
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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
$0 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. In maony
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 188g-1900.}

In Sharples’ Russisn Baboock Tester (a steam-turbine test
manufactured by the Dairy Specialty Co,, West Chester, Pa,} the
bottles nsed can be filled with hot water while the machine is
io motion ; the test bottles used are arranged for half the
usual quentity of milk,

Points to be watched in making tests by the Babeock
method :

The strength of the acid used is very important; its
specific gravity should not go below 1.B2 or above 1.84 ; if
the acid is somewhat too strong less may be taken, and a
little more if it is rather weak. Itis, 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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bolling, or hard water may be used if some drops of sulfuric
acid bave been added to it before the boiling.

In adding the acid the bottle should be held at an angle,
80 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 c¢rystallize. [
many testg are made at a time, and the room is cold, place
the bottles in a pail with hot water and keep them warm
until 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. If only a 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 (uevenne lactometer, with the ther-
mometer tube extending into the narrow stem of the instru-
ment, is recommended for dairy work., Inthe 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
1.0948. These lactometer degrees can be converied 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:
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TABLE SHOWING THE QUEVENNE LACTOMETER
DEGREES CORRESPONDING TO THE SCALE OF
LACTOMETERS GRADUATED FROM 60 TO 120,

N. ¥. Bd. N, ¥. Bd, N. Y, Bd,
o Health Queveone || Health | DUETE00C || oF Heyin DUcTSR0e

) Scale. Scale, '
] 7.4 fr a3. 161 sq.g

33 7.7 8z 23- T0% t .
.53 1B L 4.1 103 4.9
&3 8. B4 A4 04 302
64 18, gg 24.6 1 30.%
gg 8.8 4.9 ¥ 190.7

179.1 87 35.4 1oy 3t
3 9.4 -] 25.8 108 L3
9.7 ig 25,8 T 1.6
. B 20 o0 zg‘: o 3.9
0 zg.g 9 6.y a1 32.2
F B [ 6.7 FITY 37.8
23 0.4 o3 27 3 32.8
7 ar's % d 113 324
7 91:1 qg 21:3 Y 333
73 az 97 8.1 Ir 339
7 a%.3 o8 8.4 1 34.2
78 az.6 o a8.y 1y u.g

g :;.2 wo 29 120 M.

In taking the specific gravity of milk by means of a lac-
tometer, the temperature of the milk should not vary mote
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 suﬁciently 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°
s 29.5, it will be about 29.5 + .4 = 29.¢ at 60°; if 34.0at 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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TEMPERATURE CORRECTION TABLE FOR SPECIFIC GRAVITY OF MILE, (Vizrn)

Lactometer
Reading.
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Lactometer
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and that

& of the }
of the temperature of the milk ; find the former in the first wertical column of the table and the latter in the first horizontal

"

Drcrions.~Briog the temperature of the milk to within 10° from 6o* F. Take the
row of figures; the igure where the horizontal and vertical columns meet is the correcied lactometer reading 3 ¢.g., observed,

at.oat 67 F,; corrected reading, 31.9.
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CALCULATION OF TOTAL SOLIDS OF MILK,

The relation existing between the various éomponents of
the milk is such ag to make possible the calculation of the
percentage of golids 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
caleulated 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. .

. I00f — &

Solids not fat = (m{w" '-[) X (Iw —f) 2.5,
where 5 = 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.
1n order to avoid making the lengthy caleunlations 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).

Skort formulas. The following formulas for solids not
fat and for total solids are derived from the data given in
the following tables. I =lactometer reading at 60" F,
{specific gravity X 1000 — 1000); f = per cent of fat in
milk.

Solids not fat = %-I—- 2f

Total solids = % +12f.
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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 Readiogs and

{Bancock.)

Per Cent of Fat.
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% T574% SYTET 9% RERLA 09T S0U50 GIEEE RINRd 4554%
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+| 35395 €I3¥8 RETET S2498 SUESE j0T0E §oUIY RE%RS LITRY
m wEeHE wohdeid ododoed DeDeEd WDBGDE SRRNCG SRR RRHO o GG
& | sigsenn mpaTy 9S95g POry eRis Tudss SERES 99837 BILOD
w CWEHN DOWE WM WHHKE WL EDWTO WHGOK 08 RS o O
% [7j8539% 2E79% (U999 ALI9e 9599% 85I GOSEd 0T £54EY
£ ldmmme WHHWS DWDWD WEHWIOD TDWDE GCUSOED DODWE BHLBBE BoDmoD
S| 5 T5RE5 55855 BBEET TREET UEORT YLTRD UHUYY TI0ET 95444
m T ErrAn RRARR RRAdd DOOD®m GoKKs SHEKS BODEN MER®E Booads
% |5 85355 84398 RLTR% 44558 3539% 03798 UCUET §TERR SUAGH
hi B SR Rt R b GEOEDG SOKKS BEDeE 90
8
% [g|TER5E BR8TT U590 BLass $oEid ANGSS HE45F $RI17 93fiy
g BaARt GRARn RRERE RERae BB RS ????? Anboh ARONG esDadDe
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Vi W R o L E "~ - L.} [} L] Lar]
7| 5059w §838% RiTEE §5498 83393 §UI99 T0E RETYT SOONT
wELHOS wEEod CEWEE SUO0E CWSI0E Rkt b bk B EefeTi e bbb
ﬂML onfmY MINWR QNAMT VEROO OMAMYT WOEDO OAanMd WO QHa¢Y
Phh RARMEKE REEEE BANSHE HHEANG MAaMMG MEmMA TET Y
L]




MILE, 261

TABLE FOR SOLIDS NOT FAT—(Confinwed).

Per Lactometer Readinge at 60° Fahr,

Ct. of| Ct. of
at.-| 26) 27| 28] 29| 30| 31| 3| 33| 3¢ 35| 36| Fat-
N r.4e| 74 7.91| B.16 8.‘:[ 8.681 §.93] 9.17] 9.42 0-68| 4.03| 4 5
«g 743 7‘&‘?1 2-03] B.18| B.43 8.68| 8.94| 9.19] 9.44| 9.70| 9.05| 4.6
4‘5 7.45| 7.70| 7.95| B.90| 8.45 B.70) 8.96| 9.21| 9.45| 9.72] 90.97 4‘;
.8 | 7.47] 7.79] 7.07) B.aa| B4y B.72| 8.08 9.33| 0.48[.9.74] 9.00| 4.
49 | 7049 2o74] 7 99} B2y 8-49| B.74| g.00| 9.25] 9.50] g.76]10.01] 4.9
g0 | 75| 7.757 B.ox| B.26] .50 B.76| g.oa 9.27! 0.59| 5.78[10.03 .0
5.1 | 7.53) 7.78] B.03] 8.28| B.53 8‘39 9.:3 9.29( 9.54| ¢.80010.05/ x.4
52 | 7.55] 7.Bo| B.os| 8.30| 8.55 8.B1| g.of| 9.37| 9.56] 9.82p10.07 5.3
5.3 | 7.7 7 Ba| B.o7] A.32 l.g 8.83 ¢ of 9‘33 9,28 9.84l10.0p| 3.3
5.4 | 7.50] 7.B4| B.og| B.34] 8. |8‘85 9.10| 9.36] 9.61| 9.B&{10.01| 5.4
5.5 | 7-6tj 7.86| B.xa| B.35| 5.60 B.87| 9.12] 9.38 9.63] 0.B8ir0.93| 5.
5‘3 2.63| 7.88] B.r3| B.39( 8.64 8.8¢{ 9.13 9.40| 9.65| 9.90|x0.15| 5.%
5.7 1 7.65] ¥.o0| Boas| 8.41] 8.66 B.91| 9.17| ¢.42| 9.67] 9.92]r0.12 5,§
5.8 | 7.67| 7.92f B.v7] 8.43] B.68 8.94] 9.70 9.43 .69 9.94|10.19] 5.
5.9 | 7.60] 7-54| B.zo| B.45 s.pl 8.96) g.21| 0.46] .73 9.¢6l10. 20| =.9
6.0 7.71l 7.98l 8.2zl 8.471 8.72 8.98] 9.23| §.48] 9.73l 9.98l10.34] 6.0

Correction for Tenths of Laitometer Readings,

Difference.

25 K1
. ; .23 03
3 o8 e
r +I0 o0
. g +13 R
. »t! .1
+F . :g )
8 »30 a1
] w23 33

CALCULATION OF BP. GR. OF MILEK SOLIDS,
{FLRISCHMANI.)

; £
. + = S e——
Sp. gt. of milk sollds = § oo — 1%

L)
where ¢+ = sp. gr. of milk, 7 = solids of milk. In pure
whole milk § varies but little, viz., between 1.25 and 1.34.
When S comes above L34, the milk is suspicidha; if above
1.40, it has been skimmed (see page 2758).
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264 DAIRYING.

GOVERNMENT STANDARDS OF FPUBITY FOR HMILH
AND ITS PEODUCTS.?

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.z5) 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 wilk 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-cight (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. Butlermilk 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. rgeb. (Cire,
No. 19, Office of the Secretary, U. 5. Dept. of Agriculture.)}
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1o. Goot'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. Evaporctzd cream, cloticd cream, is cream from which a con-
siderable portion of water has been evaporated,

Cy—Mik-Fat or Butier-Fat,

1. Milk-fai, butter-fai, 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.gog (409 C.)'

Iv—~RButter,

1. Bu#ter is the clean, non-rancid product made by gathering
in any manner the fat of.resh or ripened milk or ¢ream 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 ¢, 1902, butter
may also contain added coloring-matter, _

2. Renoveted builer, process butier, 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. Goal's milk cheese, ewe's milk cheese, el 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 dce cream is a frozen product made from cream,
sugar, and sound, clean, mature fruits, and contains sot 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.—Miscellanecous 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, TIf
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.—L. Tf a sample is skimmed, the following for-
mula will give the number of pounds of fat abstracted from
100 Ibs. of milk ¢

Fat abstracted = x = legal standard for fat — ¢, . (I}

f 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.

IT. The following formula will give the per ceat of fat
abstracted, calculated on the total quantity of fat originally
found in the milk:

S X 100
leg, stand. for fat” *

WaTERING.—L. If a sample is watered, the calculations
are most conveniently based on the percentage of solids
not fat in the milk:

* = 100 — .o . (I

Per cent extraneous water in milk

£ % 100
leg. stand. for solids not fat’ ' (nn

=x =100 —

s being the per cent of solids not fat in the suspected
sample.

Example.—A sample contalns 8.5 per cent of solids not
fat ; if the legal standard for solids not fat be g per cent,
100 — 8.5 X100 _ .6, will give the per cent of extraneous

9

water in the suspected sample of milk.

* See Farringion-Woil, Tenting Milk and its Products, 16th Bd., pp.
V=1
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100 — 8.5 X100, 5.6, will give the per cent of extraneous

water in the suspected sample of milk.

II. Watering of milk may also be expressed in per cent
of water added to the original milk, by formula IV :

Per cent water added to original milk _
_ o X leg. stand.,for solids not fat _ 100, (IV)

-
In the example given above, m; ); S _ 100 = 5.9 per cent

- =x

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 abstratted found ac-
cording to the following formula:

Per cent fat abstracted
leg. stand. for solids not fat
g . X7 )
Example.~A sample of milk contains 2.4 per cent of fat
and 8.1 per cent solids not fat; then

= r=leg.stand.for fat -

extraneous water in milk = 100 — E_%‘i‘{ == 10 per cent;
fat abstracted = 33— 9):# = .33 per cent.

100 |bs. of the milk contained 10 Ibs. of extraneous water
and .33 lb. of fat had been skimmed from it.

RANGES OF THE VARIATIONS IN THE COM-
. FOSITION OF HERD MILK, (Frmischmaww.)

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?a by more than 10 per cent,
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TABLE FOR CONVERTING QUARTS OF MILK
INTO POUNDS,

is. N 1., N ta. 3 N
Lbs. Q Lbs. Lbe Lbs,
1 .18 % 6a.3 0. 4 B 18a.
sl e ) g1l B mi) £
r 8.8 n 68:7 g 128.8 g :ssfg
z 1.7 3 70.8 61 130.9 By e

.9 34 .0 6a 33.1 oo 3.3
; 15.0 as 751 63 135.2 91 195.3
:;-t 38 2743 24 31-4 @ :;g
:g 9::’ ;g 3?3 62 14?:2 3’; 01,6
wlas i 2 wrl & % % | e
. -1 14¢.0 .
13 7.9 41 Bi-o 69 148.1 g; 08,3
s Be | G| sa | n omes || & ass
.2 g; o 94: 7 15 : 100 314:7
¥ a8, 43 96-; 73 x_-,%, 200 .3
1 3&% 4 ¢8.7 M 158-5 E 4.0
19 o8 4; 100.¢ ;z .0 400 858.6
s | 4.9 4 w3.0 163.1 500 1073.3
n FIN ) 195.1 7; 165.3 Gan 1288 o
”n 47.9 g0 197.3 F 1673 Joo 15006
Ak B | 2|
5 | % % 113.8 8r ';3:’ won [ augs.
g. 54 ng‘g 8 6.0
7] o 8.1 83 lg‘s
[ .t ;g 130, B4 18e.3
TABLE FOR CONVERTING POUNDS OF MILK
INTO QUARTS.

Lbe, [¥T) Lbe, Orm, Lba. s, L.

1 47 ©® 13.5 :s 26.6 gg 9.6
L] 3 »r 14.0 7.0 £.1
3 l‘g 30 | L4 2 7.5 g 40.5
+ & I 4.9 a8.0 1.0
i s‘g 13 5. 61 ob.4 "] 41.8

a. 34 5. b3 8.9 [ FIEY
; 3.95 ;3 6. &3 2. 9 434

3.7 18, b4 2. ] 4.9
9 419 3 7.2 23 3. 93 422
» 466 3 7.7 30+ o 43
el il Bluws| & %7 % | 43
13 232 41 1‘9:1 6y ;s:: 97 :;:
al & Sles]l | B % | &
.2 r:?g “ ’o:s i 33:6 100 46:6
T ;.gc 4 1.0 m 34.0 200 931.2
1 aq 43 oK. 4 24 345 E 13%.8
2loom f B3 R| B p S
Fi 9. *° m.ﬁ ;; gg‘g 600 4296
” 16.3 L) 23-3 3 z: 3at.3
gle | sia| 2| 5] s|E:
E “:1 3 :4:;7 1 i:, 1000 462:0
a 1.1 54 a%5.7 82 M.
:; 1.6 5.6 83 0.y

13.1 .1 84 9.1
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MILK PRICES BY MEASURES.

DAIRYING.

(N. Y. Farmer.)

| Cents per Cents per
Cents per Cents Cents Cents
Quarlz? avat. |00 Poum, w;:er do-qt. |, o0 Ponp:a.s.
Can. Can,
1,60 A4 51.162 2.175 ('Y 1 110. 465
1.1a% 4 53.33% 2.400 of 111,628
I1.150 4 £1. 488 2. 438 o7 I12.701
1.17§ 47 £4.651 2.4%0 o8 I13.0%
¥, 200 48 55.813 2.478 90 8.1
1.23% 49 56,9036 2.500 100 ird. a1
1.280] 50 s8.18¢p 2.53% to1 TIT.443
1.275 sr §0.302 2.5%0 102 118.508
1. 300 52 - 465 2.578 103 I1g. 767
1.32% 53 61,627 2. 000 104 130.930
I.3%0] 54 62. 790 2.62% 108 122.00)
1.37% 5% 63‘058 2. 650 106 143,356
1.400 56 65.101 2.615 107 134.419
I1.435 57 668,270 2. 700 108 125.58r
1.450 58 67. 441 2.7128 100 136,744
T.475 50 8. 004 x.950 170 127.907
1.500 6o 6g. 167 2,775 £ 130.0710
1.83% 61 70.030 a.800 113 130,433
1.550 G2 72,003 2.825 113 I13T.30%
1.87% 63 73.38%8 a. 850 14 132.558
1. 600! 64 74.418 a2.8715 15 133.731
1.02% 6% 75 . 881 4.900 116 134.884
1.650 [T 76,744 2.925 1y 135,047
1.67% 67 77097 2.0%0 118 137. 200
I.700 68 19 .06y 2.975 119 138, 3712
1.725 69 flo. 234 3.000 120 130. 538
1. 750 70 81. 398 3.0a35 1zr 140,608
I.775 71 A1 558 1.08%0 132 141.861
1.800| T2 83.721 3.075 123 143.023
1.828% 73 BAxy 3.100 T34 144.186
1.850] 74 86. 046 3.12% 125 T4%. 349
1.87% 75 7. 200 3.1%0 26 146,812
1.900 =6 B8. 1712 3.175 rz 147.57%
1.02% 77 89.%35 3.200 12 148.037
1.950 =8 00, 60T 3.235 120 150.000
I.07% ;g 1. 860 3. 2%0 130 151.163
2.000 93.023 3.275 131 153.320
1.03% -1 o4.186 3.300 132 153.480
2.050 82 95. 349 3.3358 133 154.051
3.07% 83 ob. 511 3.3%0 L34 155. 814
2.700 84 97.674 3.375 135 150,077
2.12% 1] o8.837 3. 400 136 158,140
1,150 86 100,000 3.435 137 [59. 303
2.17% as 101.163 3.4%0 38 160, 468
2.300. 1.3 102,325 3.475 L3 61,628
2.225 Ay 103. 488 3. 500 140 162.79L
9.3%09| 00 104 . 651 3.535 141 t53.954
4,275 al 105,814 3.850 42 16g.117%
2. 300 02 106,977 3.575 143 166, 379
2,315 o3 108.7130 3.000 T4d 167. 443
3.350 o4 104, 302 3.63%5 145 168, 605
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MILK PRICES BY MEABURES.—Conlinucd.

Cents per

Cents per

Cents per Centa per || Cents per Cents per
Quart. “""C;nq" too Pounda. || ~ Quart. ‘°'g':' 100 Pounds.
3.650 146 169,768 3.915 159 184.884
3.675 147 170,038 4,000 160 186.047
3.700 148 173.003 4.02% 167 187,310
3.%735 149 173.256 4.080 162 188.373
3.750 150 174.410 4.9758 163 180.53%
3.775 151 175,582 4.100 164 190.508
3. Boo| 153 176,745 4.135 168 191. 8061
3.8z5 153% 77 .007 4.150 166 193.024
3.850 154 179.070 4.178 16 tgg. 18
3.8r5 158 130.:33 4.300 16 105,348
3.900 156 181, 30 4.33% 16 106,512
3.925 157 183.%559 4.180 170 10;-673
3.950 158 183.721 4. 378 ITr 108 .83
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RELATIVE VALUE OF MILK AND CREAM OF
DIFFERENT FAT CONTENTS.

{FRAsER.)

The table gives the relative valye ofer tguart and number of quarts in
& dollar's worth of milk or cream of different fat contents, calculated
nccording to the food value of j-per-cent. milk at § cents per quart,

Per Cent Price ner No. of Per Cent. Priceper | No.of

. rt, : 1
of Fat. &ﬁ: aDollar. || of Pat. &nnta. a Dollar,
c.t 2.8 35.7 17 15-% 6.4
I 3.5 28.6 18 16.3 G.1
a 4.2 23.8 1o 17.0 5-9
a 5 20.0 wn 7.7 5.0
4 5.7 17.5 ax 18.4 5.4
z 6.5 15.4 ET 10.2 5.2
7.2 £3.9 ay 20.0 5.0
z 8.0 12.% a4 0.7 4.8
8.7 IL.§ 25 ar.s 4.5
-] 9.5 :o.g a6 7.2 4.5
10 10.2 0. 27 2.0 43
1T 7.9 L) a8 3.7 4.2
13 11.7 g.s 29 24.8 4.1
I3 13.5 8.0 ac 5.2 4.0
T4 13.9 7.6 3z 26.0 3.8
1% 14.0 7.1 33 26,y 3.7
16 t4.7 6.8




MILE, _ 271

AMOUNTS OF MILK, CREAM, OR SKIM MILK TO BE
USED IN MODIFYING MILK, (Prarsos.)

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 persentage required.
The ditferences between the latter figures and those at the left-
hand comners 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.

A
N
7N

L N4 cor c—a)

B—C{or C—B)

C

Example.—How much g 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=335, B=y4, and C=3 (see above);

then B~C=1.0and A —B=s. :—'g)( 100=66.7and r'—i)(loo-
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 MILR.
{Exr))

QuaNTITY OF Sxid MILE TO BB ADDED T0, 0% SUSTRACTED FROM, 100
Pouros or MiLx 10 Max e Mit £ or 4 DesikeEp Pur CENT. oF FaT.

[ Desired Per Cent. of Fat.

325 | 350 | 475 ‘ 40 | 425 | 450 | 475 | 5.0
i l *
(3. |= 7.003|—14.285(—20.000|—25.00 |—20.412— 33 333|— 36.842(— 40.000
i 3.1{— 4 616/—11.428/—17.333/— 22.50 |- 27 059/~ 31.111|— 34.737|— 38.000
~ | 32— 1.530/— 8571/—14.606/—20.00 |- 24 706/ —28 888|— 32.632|— 36.000
§ 8.8+ 1539/~ 5714 — 12,000 — 17.50 | —22.353 — 20.666(— 30.527|— 34.000
o 34+ 4.616(— 2857/~ 0.333—13 00 |—20.000 — 24 444(— 28 422 — 32.000
8.5(+ 7.693(— 0.000{— 6.666/— 12 50 |- 17 647|— 22.222|~ 26.317|— 30,000
8 |3 6/+10.760{+ 2.857|— 4.000/— 10.00 [— 15.204/— 20 000|— 24.212|— 28,000
37|+13.837|+ 5.714— 1.333 — 7.50 |—12.041 — 17 T77|— 22.107|— 26.000
2 380416914+ 8571+ 1.333— 5.00 |— 10588/ 15555/ 20.000|— 24 000
& |3.0/4+10.991/4 11428 + 41000~ 250 |— 8235 — 13.333|— 17.897|— 22,000
E{4.0+ 3+ 14.285 + 6.666(— 0.00 |— 5.882 —11.111|— 15.792|— 20 000
G| 41420145 +17.142/+ 0333+ 250 — 2.420— 8888/ 13.687|— 18.000
= [42429.222/419.999 412,000+ 5.00 — 0.076 — 6.666|— 11.582|— 16.000
: 14 314-32.200(+-22.850 + 14.660/+ 7.50 |+ 0.076/— 4.444|— 9.477|—14.000
£ | 44/+35.376)+25.713 + 17.333)+ 10 00 [+ 2.429|— 2.222|— 7.372(—12.000
g 4538453 + 28,57 |+ 20.000 +12.50 |+ 5852~ 01000|~ 5.207/—10000
4 6441 530(+ 31.427 +22.666/+ 15.00 [+ 8235 + 2.222(— 3.162|— 8.000
| 47|+ 44 607+ 34284 + 25,333+ 17.50 |+10.388 + 4.444|— 1.057|— 6.000
P 14,814 47 634{4-37.141 428000/ +20.00 |+12.941 + 6 666/+ 1.057|— 4.000
4.0/450.761|+39.998 + 30.666|+ 22 50 |+ 17.047 4 & 888/+ 3.162|— 2.000
6.0/+53.838 +42.855 +33.333| +25.00 |+20.000 +11 111+ 5267/~ 0.000
i

To find the pounds of skim milk to be added or removed, trace the
wertical column of the desired per cent of fat to where the homontal
column reprezenting the per cent. of fat in the milk on band intersects;
the result will be the number of pounds of skim milk to be pdded or
remaved to oo Jha. of milk, as indicated by a plus or minus sign

before the figure {see I1l. Bull. No. 75).
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I11. CREAM.

273

PERCENTAGE COMPOSITION OF CREAM. (Kima)
[ Mean of 47 | Minimum, | Maximum,

67.61 43.04 83.13

73. 80 15.78 30.19

4.13 1.7% 8.19

3.0 .62 G.23

53 +1I 1.10

100,00

PERCENTAGE COMPOSITION OF DAIRY
PRODUCTS, (Kéug)

b | e ; .
38 | ¥ I
d.a a 4 | 255 | = 2| < Gravity,
Z E | = |o*e X =
Skim - milk, grav-
ity c,reammi, ol 56 | 9o.43 Ayl o326 | 4| oo 1.0357
Centrifugal skim.
milk..... .... Joor [eeb0]  L3r] 306 | 520 .74 1.0350
57 |oc.1z| L.eg| 4 ,gg 404 72 1.0348
Pres:ﬂ'ed T 46 gg;& .3z 3‘34 1;3 ‘:5 :.m:z
- 7| T . . . +03T
C((:ndenaed adl%gtl'l‘) ; " 3 ; 313
no gugar 3 0| 13,43 IT.92 |L4.49 | 2.3
c?n&n‘:‘&deﬁ}m' 64 6 of*
SUar L 25.611 10,35 1¢.79 |50 .09
Scherff's condens-|
ed milk ., .... % | 2.8y 6.62] 8.0 |vo.63| 1.68 |Lactic Alco-
Koumiss  (from acid.  hol.
es’ milk) .. | 43 {9044 t.46] zay |37 | x| gt vogx
Koumiss  {(from
cowa' milkk), ...| ar | 8g.ac] 1.83 2.66 | 4.0 gg 58 1.4
Kephiv............0 23 |or.atl vrqyd s.40 lo.nl . 1.02 .75

* 13.8¢ per cent milk-sugar, 36.29 per cent canc-gugar,
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YIELD OF CREAM FROM MILK OF DIFFERENT
RICHNESS.

Per Cent of Pat in Cream.

Milk, |12 | z5 |18 jaeo [ 25| 30 | 35 | 40 | 45 | 5o | 35 | 6o

Number of Pounds of Cream from 1ovo Ibe. of Milk.

24| 105|162 146|116 o7 86| 93| 65| 58 | 53| 48
a5y | aor | 168i1sr | 190|200 ) Bo| 95| 67| 60 | 55 | 50
261 | aoB | 173|156 tag | 104| o2 8| 6p) 62 | 56 | %2
468 | a15| 1yo| 161 | tap| vor| o3 go

2ty 221 | 184 166 | 133] 1r0| of| B3| 74| 66 | 6o | 55

286 238 | 1po |l 171 03y 1114 |10 | Bg| 76! 68 | 62 | 57
204 | 235 | 106 | 1376 | 141 | 117 | 10 88| 78] 10 | b4 gg
303 | 242 201 | 182 | 145|120 | 100 90| Be| 12 | 66

3t1| 248 207 | 186 | 140 | 124 [000| o3| 8a]| 74 | 67 | Ga
319|255 |ana | wpr 15 | 1a7 [ 12| ws| 85| 76| Gp | b3

32B| 262 | 218 | 196 | 15y | 130|125 o8| - 84| ¥8 | 71 | 6%
336 a68 [ 223 | a0r | 161 | 134 117 | 100| 89| 80 | 73 | 67
34% a;s azg| 206|165 | 131! 130 | 103| ox| Ba | 95 } 68

a8z | 235 are | t6p | ngol123] 10 og Ba |l 9y 70
361 | 280 | 240 216 173 | 144 126 | 18] 96| B4

370 | aps 246 | a2r txyy | 147 129 | 120
378 | soa)agy | 226|181 | t5c | 133 | 113} 200
387 | 300 as7{ 231|185 | ts4 |55 | 1a5] woa| pa | Ba | 17
305 318 323 236 | 18p 1%7 138 | 178} 105] o4 | 86 g
403|322 | 2 241|103 | 16t | 140 | 120) XO¥

412 | 320 | 274 | 246 197 | 164 | 143 | 123 109

W O RRRks RhbRRk Wkl wee
O VeI pluumd DI RboeHD
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4
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LIST OF HARD AND FOWER CREAM-SEFARATORS
ON THE AMERICAN MARKET, 1907.

Capacity | Retadl Manufactarer
Name. per Hour, ! Price. or Agency,
A, Hawp Ol. Dun SEFARA-
. Ds Loval "Baby’ or **Dasry”
™ Cream-separators. Tbs.
I.mn-stml ‘Humming -]
[ 300 $70
Baby No. 1 Tron-stool. .. 00 oo
No. a, Tron-gtool. .. T00 125 | |The De Laval Se
' No. 2, solid frame. .| 100 125 arator Co.. N. Y.
** HNo. 3, solid frame rago 08 City.
Tron-stool “ Daisy* . .. ... 400 85
Dairy Steam Turbine . 1300 3§
2. U, 5. Creom-separators.
Improved U. S, Separators, Vermont Pa
0. % 8 7.6, os N lr;;o?oo 40— 100 ‘HoachineCovtBek
u.rbme. . G -] " .
LR T?:'gn prire Cream-separa- ' e
Nos o. 1A, 1B, aA, 4B...] 175-8a5 | 6o-1ag Bapire C""m
Empire No. 4B Tmb%ne, o 775-8ag 150 SB"'&;:&M N¥
& Sharples Farm Cream-sepa-]
FOLOTS. Sha
Tuboiar, Hand, S € 1rs-gon | qomsas || areton G Wk
5. The Ectipse Cream-seporaior] e C. L Cha
Nos. 1-5 {5 styleg). . .... 200—ts0| 55~125 il
NGz 13 Gwstls. }aoo-m | welen st
6. The Omega Separalors. . ' !
The Omega Sepa-
Nos. 1-4 (4 styles). .. ... sas-y00 | 75~12% { mtor _Co., Lan-
. sing, Mich.
1. American Cream-separalors.
Nos. o—3 (4 etyles). .. ... aoo=6o0 | s5=150 i ‘Elsu’mmmﬁ:
B, Davis Cream-separators, '
Davis Cream Sep-
IEtylE .. ann 35o—too0 | Ts5-I7% mtormCo Chi-
0. ** Perfees” Scparators. &
Melchior, Arm-
Nos.7and B..,.......0n 88o—1100 | 165~200 1| strong & Dﬁmt
10. Reid's Hand Separators. Agts., New Yor
4 styles, Daisy Nos, 1-4.. . 130-500 | 55-100 i i&eﬁlﬁhwia l5aP'hl].il—
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HAND AND POWER CREAM-SEPARATORS

(Continued).
Capacity | Retail Manufacturer
Name, per Hour.| Price. or Agency,
Harvp or Datgpy Ssnm'rons
(C'(mtmu
1t. The fowa Dasry -ators, Ibs.
Iowa Dairy Sepa-
7 styles, Nog, a~y.. . ... r50—1500 | $r0-200 immia Co., Water-
oc, fa.
12. National Cream-separators.,
Nationsl  Dairy
Nos. 1016 (4 styles). , . | aso-650 | 6o-100 Machmel 4 Ca.,
o .
13. Peerless Cream-separators. . '
Waterloo Cream-
3 styles (Mos. 1-23) .. ... 450-8Boo § 8x-125% mator Co.,
aterloo, Iowa. -

14. ".Si'mpkx“ Link-blade Sep-
Nos o, 1,32 and 2% Hand.
No. 24 T'ur

a5. " Fenix'” Cfem-sepafa:ars.

Nos. o35, style I, .
Noa. o—4,styleK weaiaas

16. The Cleveland Separators. .

Mos.

Ly, T:) » Fusirita Cream-separa-
3

t~3 (3 styles)

Nos. 2, 3, 4. 6. .., .. ...

18, Bfueb AF Cream Horvesters,
Cr. Harvesters.

Both, Nos. 1-4 (4 styles),
19. Improved Iowa Dairy Sepa-|
ralor.

Nos. 14 (4 styles)......

20, Wesconsin  Dakry Cream-
separaler,
Nos. 2-5 (4 styles). .,
a1, Hauthorne Dairy  Cream-
SeLOraors.
Nos. 1,2, and 3.........
Littie Marvel,
Galden Harvest, Nos. -7
22, Meloite Croamnseparators,
7 styles (Nos. 1=6%L . ....
4Et)yles (Noe. A, B, C,and

3501200
1200

.| 3oo-1500¢

85-350

-soo*-foo

ars-tas

3oe-yse

300-700

I50=F00

250—35a
17%5-206
350-050
400-1 300

2Bo-6oo

15200
2135

55-310
I15-55

yo-128 {

it & 11 {

{

83-130 {

Jo-115

36-5 .50
.85

45-55 5o

po—18o {
65-95

D. H. Burre]l &
Co.. Little Falls,
N. Y.

Creamery Suppl
'?L{fg Co., Cln?t%:
ct., Wis,

The Cleveland
Cream Sep. Co.,
Cleveland, Ohio.
Smith Mff Co.,,
Chicago, [l

Harv.
Tics,
Chicagd, T,

Internat,

R~
. nie-
Minn,

Ia. Dairy Se
tor Co.,
apolis,

Starch Bros,,
Crosse, Wis.

La

Montgomery,
E .

{Wtd&Co

Chicago, Ill,

R. A, Lister & Co,,
Ltd., Momrreal,
Canad
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HAND AND POWER CEEAM-SEPARATORS

(Continued).
Capacity | Retail Manufacturer
Name. per Hour.| Price. or Agency.

B. POWXR SBPARATORS.

. A e Ibs.
E’uha o.: Belt Power 3500 $500

No. $000 150
s No t Steam Turb 3500 gzs The De Laval Se
“ sooo arator Co., N.
b Aﬂn Belt Power. 2000 350 it -
" “Bteam Turb. 2000 375 ¥.

Standard, Bell. Power .o |uroe-1300] a3a
Steam Turbine.|1100—-1300 a7%

a Tubnlaf Cream-seporaiors.
bular Steam, 7 otyles,
Nos, s. 7, 10, 16, 26, 32,
,,,,,,,,,,,,,,,, s00—4300 | Too—360
Tubula. Belt, styles
Nos, 25, 23, and 41.....|2600-4300] 200—360
. U5 Creawseparmors
Belt, Nos. 4.1, o {3 stylest|1300-3000] 300300
Steam Turbine, Nos, :i
a0t o, 1300-3o00| 325-53%

'The Shatpless Sep=
arator , West
r, Pu.

Vermont _ Farm
Machine Co., Bel-
lows Falls, Vi,

A. H. Reid,

delphia, Pa

The L. §. Chap-

man rator
Works, Erie, Pa.

FOT o o 500 125
¢. The Eclipse Seporators,

Noa. 69 {4 styles).... .. .| Boo=gooo | 175-450

. “Simplex’" Link-blade Sep- ’

Noe. . and 4, Belt or|
ige. 13, 3. and 4

.............. 17200=3500] 325-520
“P«fcgg" Power Separators.

D. H. Burrell &
Co., Little Falls,
N. Y.

e T2 5000 . y3e [ |Melchior, Arm-
The Pavorite. . ......... 3350 500 strong & Dessau,
The Glonia. .. .cvvvvenns 2200 400 Agts., New York,

FORMULAS FOR FINDING THE FAT CONTENT

OF CREAM,
Fleischmann's formula: -
1
Per cent fat in cream = f4 = oo{f F4)] — YA

where & = per cent of cream obtained, f = per cemt fat in
milk, f; = per cent fat in skim-milk; or

1005
f"_AR'B'
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where F= per cent of fat in butter, 8 = yield of butter from
100 Ibs. of milk, 4 =perceutage churning. Under ordinary
conditions of creaming these formulas may be simplified to

Sy =667 ~—1.42, and f,=57758,
Formula for finding the per cemt cream to be separated when
a cerfain fat conteni in the cream §s wanted (Fleischmann):

L 10lf = f)
Soef !

" fo f1, and fy = per cent of fat in full milk, skim-milk, and
cream, respectively.

Formule for dituting cream to a desired fat content:
e X

3
¢ being the pounds of original cream of a fat content of £, ,
and f; the fat content wanted in the cream. '

HANDLING AND CARE OF CREAM SEFTARATORS,

Separator skim-milk to be added = x =

-,

By J. D. Faspemixsen, Listde 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 respemsible, 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 the meas-
wre for thoroughness of sepavation is the contents of butier-fat
in the shim-milk as ascertained by the Babeock 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, o sepa-
rator skhould leave more than 0.1% of butter-far in the shim-
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.



280 DAIRYING.

PER CENT FAT IN CENTRIFUGAL SKIM-MILK,

Averages of Trials at
American Bxperiment
Stations,
Style of Separator,

Nymber | Bt o

of Triab. | gyim milk.
BuLter ACCUmMMIAIOTY, 1vieierisiiarrssranrrvusenss 1 .14
Columbia Cream Separator.. . 19 N
Reid's Impr. Danich Separar.or as B’
Danish-Weston 3 .o
De Laval Alpha No.z ™ 2 .10
Alpha Acpe ¢ ot L oy
“ Alpha Turbine “ st K-
bt Alpha Baby No. : Separator. T o8
" Alpha Baby No, . 7 135
“ Horu'.omal Separar.or,... ........... ' 19
wmbo FALOL, . ver ern asmerees 4 a1
arples ussmn Separator cea e s N N
Imperial * .34
U. 5. Batter Entractor Sep. No. 1e.vn. s a4
(an uparator F r
. S, Butter thr Sep. No.a reeriens 8 .34
Do, No. 3. 1° .at
11, 5. Sepacator Noux ........ ) 17
Do, No. 3... . htarwarieraren N .10
. De. [P Ceees 2y 13
Victoria ,pg'al Separar.or. Crvrraraseeas s o
Do. go@al. ™ i 1 V10

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 ¢asy to handle, to clean,
and to oil. It must be duradle, o 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 bow!l increases
with the square of the speed, it i3 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 1bs. 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 geparators.

Power.—Consideripng 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 rum 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 creatnery uses it still more extrava-
gantly.” Due allowance must therefore be made for this
waste in comparing results obtained by varions tnethods
of testing. The following table gives some of the resulis
published by the stations:

Horse-power per 1000 1bs. Milk,

Style of Separator, 2:: ,P;_; nYoe;l:‘ Wisconsin,
Butter Aceumulator ......coovievni]irrnennd] o8y |oooiin 2.45
Columbia Cream Separator.........|oeeeoeo.| 3297 |0
Reid's Improved Damle 1.83 T.8%
De Laval Standard. . 2.12
“ Alpha No. r... . 0.8t
It Al a Acme o.08
" y No, 2 0.6
b Na, 3.
mbo ....oieiiainn,
niled Statu No. 1. 1.12
‘No 3 vraan wes 0.6
e [ S .73
Vlctor;a,mlbe. PP IO BT T e
pgnls. veamerrTeee errs . R P
L - . “a - s :
De Laval Afaha Turbine. Jrgrtong
Shar’ples Impenal . . 1o4e
Russian verraes| LPs O AT

These tests are tade 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
cstimating 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 vpon whether an engine is needed

for churning, butter-worker, pump, and other purposes, or

you can do without it.

Capacity.—In sclecting 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, vsing 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 |~ 5% 50 Povrer.
per Day, Jba. Machines, per hour,
_I aor
15,000 OF DOOTE . covursvrnn more 2,000 10 2,500 Engine
Ten, 000 10 TE000, 14t sanaas F 1,500 ¥ 2000 b
7,500 ** 10,000.... E ] 1,200 * 1,500 “
oo Yt ge00. ... a 1,000 Eog. or Turd,
2,000 4 50000, ves I 1,50 bl “
o000 BE00 . aaieeaan t oo 10 1,000 * “
[ IR . X oo 1507'“&'%;:3'
200 % 0O e t 300 10 g {H::_": or dog,
100 % I seaiesnes H 300 Ha.nx'
Less than 100... «.eeu.. 1 150 "

Conditian of Cream.—As discharged from the separator,
the cream should be smooth and even, free from froth and
of perfect * churnability.”

A8 to cost, the best mackine is abways the cheapest in the long
run. Repairs, waste of fat in the skim-milk, of oil, and o1
coal, by an inferior machine, will more than make up any

saving in first cost,
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RUNNING THE SEPARATOR.

The Operator should understand khis 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




OREAM, : . 285

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 canse without delay and remedy it. If you
fail to find the fault, or you cannot remedy it yourself,
notifly 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 shounld 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 il
is ripened, before churning,

1088 OF BUTTER CAUSED BY INEFFICIENT
BRIMMING.

If three-tenths of one per cent of fat is left in the akim.
milk, instead of two-tenths, in a separator creamery receiv-
ing 1000 1Ibs, of milk a day, there will be aloss of about 340
Ibs. of butter for the whole year, on the supposition that
1000 Iba. of milk yleld 8Boo Ibs. of skim-milk, and 1 1b. of
butter contains .86 Ibs. 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. 05 per cent, | .10 per cent. | a0 per cent. [ .30 per cent.

Loss of Butter During Whole Year.

1,000 170 340 6o 1020
2,000 340 Go 1360 T,040
3,000 510 Towo 2040 3,060
000 o0 1360 790 408g
g:cm 830 1700 3400 5,000
00 oo 2040 qolo 6,130
g.ooo 1190 2380 4700 g. I
1000 1360 Eisy] 440 a1
g.000 1530 3060 H130 pubo

10,000 700 3400 €300 10,200
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STANDARDIZATION OF CREAM, (Exr)

PERCENTAGE QUaNTITY uof CREAM 0F A DEsiRep Far CONTENT MADE
rROM CrBaM OF A CBRTAIN Far CoNTENT BY DILUTING WITH
MiLx Contamvine 4 PEx CERT oF BurTER Par.

Per Cent Cream of Desired Fat Content.

Fat in

O%ﬁd. 7 o a2 as a7 30
] .85y

19 6. 666

20 81,350

a1 26,4700

22 73,3242

a3 68.4232

94 5. co0o

25 61.90% P

26 $9.0909 | y2.7379 | Br.B181 | 05.48485 |- - ... ashasay
17 56.5217 | 60.5681 | 78.2608 | or.3044 |t |.iaei...s
18 §4.1666 | 66.6666 | 75.0000 | B7.8000 | 05.8333|..00000,
29 $2.0000 | 64.0000 | 72.0000 | 84.0000 | pr.ocoel .......
30 go.ococ | 61.%5385 | bo.2308 | Bo.gqbr | B8 4615] 100.00

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 en hand.

Example.—If cream containing 2o per cent of butter fat is desired,
and cream containing 16 per cent of fat is on hand, then 72.7 per cent
of the quantity desired must be cteam containing 26 per cent of fat,
and nk.; per cent of the quantity must be 4 per cent milk. (See Iil.
Bull. Ne. 755 also p. 272}

STEAM BOILER AND ENGINE MANAGEMENT,

By Frof. A. W. Ricursr, of the University of Wiscoasin.

Boller,

Feed Apparstus.—Every boller should be provided with a
check-valve, placed between the feed apparatus and boiler, and
jn such a manner as to have the weight of the valve assist in
tlosing it, Between this check-valve and boiler there should be
an additional globe or gute-valve which may be tlosed, thus
permitting repairing or cleaning of the check-valve while the
boiler is in operation,

Water Supply.—Feed-water should enter a boiler in sucha
manner that the plates do not recelve the direct impact of cold
water. The usnal practice is to have the feed eoter 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
lect in this direction will cause the metal to become overheatet:
and consequently wealiened, cansing leakage of joints and {n-
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creased wear and tear, but more often resultiog in an explosion
of a more or less serious nature.

Water-glass and Water-gauges.—Every boiler should have
three watergauges 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-glags 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 gange should be directly connected with it.

Safety-valve.~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 1his 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 twoe kinds: spring and lever gafety.
valves. Of the two valves the lever-valve has the most dis-
advdntages, one of the most important being the ease with
which it may be made useless by addiag an additional weight
10 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 cach day by hand so as to
allow steam to escape; this prevents clogging and rusting.

The dealer will usnally 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:

[ APV~ e

W 1
/ == distance from weight to fulcrum;
b= = *  valve centre to fulerum;

¢ = distance from the centre of gravity of the lever of the ful-
crum;
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£ = bolter pressure;

A = area of valve;

V = weight of valve;

w= " ¢ lever,

W = welght 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 ot
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
steamn 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 £l 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 shounld
be thoroughly cleaned as soon as possible.

KNemaval of Scale.~~Potaloes, 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 ahove 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 1bs. 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 toescape. 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-
ance 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-
kead.
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1t 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 biown out before
opening the steam-valve.

After the engine has been in operation for a minute or two
the waste-vaives should be closed,

Horsepower.—The horse-power of an engine may be calca.
lated by means of the following formula:

"H.P.=———;
33000
H. P. = horse power;
£ = 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, Russmr, of Wisconsin Experiment Station,
Auther of * Dadry Bacteriology™.

On account of the innumerable barteria 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 (2z0-30 min.) at a temperature near
the coagulating point of the proteid constitueats of the milk
(150°-160° F.). 2. Sterilication, 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



292 DAIRYING.

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. 5. 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 o.f metal, which contains the water. If a bottle, it is
plugged with absorbent cotton, if this {s 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 bottomn, 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 ¢an thus be watched without re-

N
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moving the cover. If preferred an ordinary dairy thers
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, (Matinv)

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 coocled, in Ibs,

= its temperature.

W = quantily of water required for cooling, in lbs.
I= .“ " ice " LI ) a4 4
¢ = temperature of water or ice at beginning.

T = end temperature of cooled milk or cream.

r = end temperature of cooling water.

5 = specific heat of milk (-95*} or of cream (.9a*
79.25 = latent heat of water.

(2) Water required for cooling milk or cream—
I. Cooled in tin cans holding milk or cream to be cooled:

(Mt — MTIS

r-¢

3. By application of coolers and running water:

Mt — MTIS

W= pepr

&) Jee regm:ﬂd Jor cooting milk or cream— . -

;o M= MTIS
“T T4 X 79.28

In these formulas the influence of the surrounding air is
not considered. -

* Figures subject 1o yanatians ; in practice the sp. heat of both milk and
cream may be assumed = 1, —W,
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IV. BUTTER.

BUTTER-MAKING.

By H. B. Gowuez, De Kalb, Iil., ex-President 11l State Dairymen's Assa.,
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 ofi-lavored milk 2nd poor
butter. Some cows can manufacture foocd into milk at a
profit, others cannot; hence the necessity of knowing the
individuality of ¢ach 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 mitk 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 cocking in the kitchen, and varlous 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 50°; §5° is better. A cooler that will
. @rate at the same time it is cooling is very desirable. This
is 2 vital point which many butter-makers stumble over.
When through separating and cooling, temper the ¢ream to
the temperature necessary to have it ripen at the time you
wish to churn, 1f it is to be churned the following day this
temperature should be 65°~70°, 1f 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 alarge
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. 1f 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 wmy
creamery work when the butter 15 worked but once, Use
the kind of butter-package that suits your trade, but always
let it be mear. 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 bacteria. These are practically
omnipreseat 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 sonr 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 aggravaled 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 1o
crowd out other kinds of bacteria that might be found in the
crearm, and which, if lefe 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
18¢go. 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 alse
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 se¢eding 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 9o°; 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 emphaa
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
manafacture 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 flaver,” the evil may be
remedied by the use of pure cultures. Ib 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 gquality
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 purpese. 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 inte 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 05
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 wiil
act in 70 seconds,

*“With sweet milk the use of a pure lactic starter will
result in the saving of 3-§ 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 OUREAM RIPENING.

By Jown Bovo, Chicago, L),

It is an accepted fact that the fine aromatic flavor and
also the keeping properties of butter depead 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 guantity
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
unul 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.

Hew to wse the Ferment.—First bring the cream or milk
in the vat to a temperature of 66° to 90° Fahrenheit, when
the ferment is to be thoroughly mixed with the cream or
wilk 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 ndt desirable
to use, and strain the rest through a fine strainer or hair
sieve into the milk or ¢ream. 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 §5° to 68° Fahrenheit. The richer the c¢ream 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 ¢ream; ripen at about 65° F.;

churn at 60° to 62°, Free the granales of butter from the
buttermilk by washing in water, temperature about 55°,
Salt, 1 oz, to 1 ib, of butter,

Butter by Decp Cold Setting and Cooley System.—Raise the
eream in ice-water; milk may be skimmed in with the
eream 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; churo 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 Creame.—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 graaules, Wash in water at 50° to 52°. Salt,
I oz. to 1 1b. 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 elastie-
ity to the touch, and when broken should show a perfect
uniformity of grain and color.

THE ALEALINE TABLET TEST OF ACIDITY IN
MILKE OR OREAM}*

By Prof. E. H. Farmingron, of Wiscopsin Dairy School,

This test is now extensively used by persons interested in
either one or all of the dairy preducts: milk, cream, butter, and
cheese, Tt 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-Weoll, Testing Milk and its Products, 16th Ed., pp. r13-123,
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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
hiquids 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 .01 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-malkers 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 pipetie 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 o0 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 Jevel 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 ¢ream is right, to secure the best
results in yield and flavor of butter, from 38 to 42 cc. of the

2utralizer 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 churping 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 fractions of a cubic centimeter.

Precawtions inUsing the Test.—The solution marked *'Nen-
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. '(K3ng)

Aver- | Mini- | Maxi- | Sweet | Sour
age. | mum. | mum. { Cream | Cream
Butter{ Butter.

Mo, of analyses included. .. 350 |..... ... ..., 10 1"

Water.. ... .o 13.45 | #4.15 | 3s.7va | 12,03 | 13.08
Fat.. ..o Bi.70 | 6p.06 | 9o.02 | Bs.53 | Be.26
Lasein. v cvvuenrirnnnnes ¥6 19| 4.78 .61 .3
Mik sugar. . . 50 i 1.6 .68 66
Lactic acid. 13 - 45 ]
Ash.....u0s r.5¢ 03 | 15.08 1.35 1.9

AVERAGE CHEMICAL COMPOSITION OF SWEWRI
CREAM. AND S0UR CREAM-BUTTER.
(FLEISCHMANN.)

Made from Sweet | Made from Sour
Cream, not Salted. Cream, Salted,

Not Not
washed, | Washed. | oaghed, Washed.
' Perct. | Perct. | Perct. | Perct
"fltﬁ'......-‘........‘........‘ ;5.09 és‘oo ;:oo ag
L T L 3. 47 3.73 3 .
Casein and albumen ... 3:» .55 50 48
Other organic substances 8o 60 55 e
Ash, or ash and sah,... a3 2 .20 2.00
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ANALYSES OF. PREMIUM BUTTERS, FAT-STOCK
SHOW, CHICAGO, 1880.—IN PER CENT. (Morrow.)

*
g ¢
Description of Samples. =0e| @ ol < | %
= o = o 1=
o i o = ]
] B = O|=
- S S | — | —
1, 53\YLEp&l.lkLH—CrL.ilIltr\. gathered cream. .. 9.99| B5.41/1.01|3.58
2. whole milk... :-;.n}! 82 66|1.21(3.93
3. i Dairy S 8.49| 86.53| Br-l.;.w
4 s From a grs {dt_ co\\ ‘ .5 9.71| B5.96|1.03]3.20
5 llra. prln_ -From a Jersey cow .... .. 8.99 SE.nS| -79|2.13
6. Froma H]mrLIlnrn COW. 12.07| 84.79(1.34]1.79
7. “ K From an Ayrshire cow 9.53| B6.53| .B1]3 32
e = iy From a I)c\.un COW.. +.ues | 10.78| 86.20| .72|2.29
e " " From a Holstein cow.......... 5| 10 | .88[3.03

AVETAEE (asiasinais sannasansasasns .....,lq.-._l 10.23| 85.74| .96(3.05

ANALYSES OF FOREIGN SBAMPLES OF BUTTER.
{In Per Cent.)

No. of
Country, Anal- | Waterd Fat, | Curd
yaLis.

Ash
{Sal),

A, Sallad Bultsr,
Denmark ....voooaneenis aaes 55 12.86 | 83.98| 1.,

28
Sweden. ....oriiiitirrrneneinss 139 14.13 | Ba.sy g8 .3
Finland. oeoe i oiniincinninns H] 13.08 | B4.11 | 1.58 .26
NMethetland®. . ..vuervrirvarraine 4+ 12.97 | 841 1.39 1.5t
France . ....euie sovisnsncenns a3 13.32 84.43 .43 7

. 114 Rt

Grear Britain.......oo0iiviieen| 332 u.og 84.66 L
GETmANY . ovisniciiraraanianias 162 13.3 83.90 )
Taly...voinvrnriianiiiarranins ] 11 53 | 85.56 F
Australide, coevivavarirenininess 59 11.36 | 83.39 Wb .
Canada, .vuvrrinrearsasioncases]| 907 B.o7 | 8499 5
United SLAlEs, . covnririrerssnss] 473 Tr.44 ) Ba.04 M

B, Unraltea Buiter,

France.c.eeeiiianisensssssnnss sg 13.73 | %s.Be] 1.39 +o8
P .03 | 8s.y0 | #.1% NT

: CadaiamaBstsna 24 13.43 | 85.64 K" .13
Austria ...... beaeteragrannreran 1 14.38 | S4.14 1.54 .I%
Italy ....... Pree o raeveattra ey 53 13.67 | 85.08 | x.ux I8
Switzerland....... i 4 13.76 | 8q.65 | a.8% )
Australid o .vvvivrirrrisararnras 1 10,65 [ Br.mn 1,38 .28

Averng‘e for salted batter....| 1636 11.95 | G427 | 1,26 2.58
“ smralfed butter.| 243 13.07 1.57 .12

wm

w
u

-

* The wiandard of the scale of points in a tolal of 1o0 was ; Flavor, a1
grain, 3¢ color, ts; Balting. 1o,
t Chiefly salt, . -
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OOMMERCIAL 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; go per
cent, shall be up to the following standard. The balance shall
not grade below Firsts,

Flavor—Must be fine, sweet, clean, and iresh 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.

Saolt.—Medium salted.

Paockage.—Good, uniform, and clean.

Seore,—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:

Flgvor—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,

Salf.—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
seasoh when offered under the different classifications and up
to the following standard:

Flgvor.—Must be reasonably good and sweet.

Body.—If creamery or dairy, must be solid boring, If fac-
tory or renovated, must be go per cent. solid boring.
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Color,—Fairly unifornt.

Sait—May be high, medium, or light salted.

Package—~—Good and uniform.

Score.~Shall average Bo points, or higher,

THIRDS.

Shall be a grade just below Seconds.
" Flaver—Must be reasonably good; may be strong on tops
and sides,

Body.—Fair boring, if creamery or dairy, and at least 5o per
cent. boring a full trier, if factory or renovated.

Color.—May be irregular.

Sait—High, light, or irregular.

Packsge.~—Fairly uniform.

Score.—Shall average 75 points, or higher,

Fourrms.

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 jrregular,

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-band barrel having a
wooden head in each end and parchment-paper lined. Barrels
and tubs to be packed full.

No. 2~-5hall 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 Ibs. of milk =
1.15f, f being the per cent of fat in the milk,

Firizehmann's formula;

Yield of butter = 1.16/ — .25

Conversion Factor for Calculating Yield of Butier from the
Awmiount of Butter-fot,—The following resolution was passed
by the Association of American Agricultural Colleges and
Experiment Stations at the annual convention of the asso-
ciation, July, 18g5: .

* Resolved, That this association recommends to the
several stations that the results of tesis of dairy cows or
herds be expressed in terms of buuer-fat, and that when
desirable to express these records in terms of approximate
equivalent in butter such equivalent be computed by muldi-
plying the amount of butter-fat by 1§.” {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 117.3 1bs. of butter
were, on the average, made from ¢ach 100 Ibs. of butter-fatin
the whole milk, and ¢6.67 Ibs. of butter-fat of the milk was
recovered in the butter,

YIELD OF BUTTER FROM 100 POUNDS OF
CREAM OF DIFFERENT RICHNESS,

(MArRTINY.)

Per Ct. Pat] Yield of ||Per Ct. Fat| Yieldof ||Per Ct. Pat| Yield of
in Cream | Butter. in Cream Butter. in Cream, | Butter.

Ibs. Tbs. lbs.
xg xg.',r 22 23.0 29 30.3
H 6.7 3 4.0 30 31.4
1; 1;.; 24 25.1 3 33.4
1 18. 35 N 33 33-8.
19 10.90 ab 27.9 13 34.5
20 1.9 # 3.2 34 5.
B 1 29,0 2 9.3 33 36
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YIELD OF BUTTER CORRESPONDING TO YIELD
OF BUTTER-FAT PER DAY AND PER WEEK,
in Pounds.

Fat, | Butter.i} Fat, | Butter.|| Fat. | Butter.|] Fat | Butter,
A. PER Day.
©.30 6.3% 0.8 Tt 1,60 t,87 2,35 2.63

.35 T 1.00 .17 1.65 1.93 2.5 2.68

40 ] 1.0 1.2 1.90 1.98 2,35 .74

43 N 1.10 1.3 1.7% T.04 40 a.8a

5 .2 1.1§ 1,34 1.80 2.10 2.45 2.86

.gg " 1.2G I.40 1.8 a.16 2.%0 1.92

K o 1.38 1.46 1.g0 a.23 2.55 2.98

+6g .76 1.30 1.53 1.0% 2.38 c.go 3.93

.70 B3 1.35 1.58 2,00 .33 2.65 3.99

.gg R 1.40 1.63 2.08 @39 290 3.t%

. 93 1.45 1.65 2.10 a.45 2.7% 3.31

.85 99 1.50 175 .15 .41 2.80 3.37
90 1,05 1,55 1.81 7.20 2457 2.85 3+33

B. Per Week.

- W8 7.50 8,15 10.00 1 L1, 12.50 14.%8
:.:o ggg 7.60 8.87 0,10 n,% 1.0 [ 14
5.0 Jor 7.;: g.98 10,30 | IL.90 12.9% 1452
€.30 6.8 7. ¢. 10 1030 | 12.00 12.80 14.93
5.4 6.3 z.qo G.2a 10 g0 | 13,13 13,90 1%.0%
5450 G.qa o0 9433 1w.50 | 13,28 13.03 | 5.1
5.50 6.23 g.10 9.45 w.bo | 1.3 ‘13.10 | 183
5.0 6.65 8.0 9.23 to.30 | 123 13,20 | 15.40
5.80 &.77 8.30 G, 10.80 | 12.60 1330 15.57
g.go 6.88 B.4o" 9.80 w.age | t2.93 13.40 15.33

o0 2.00 B.%0 9.92 t.oo | azxB3 13.50 | 15.7%
.10 .33 8.60 10.03 19,10 | T2.G% 13.60 | 15.8

) 7.33 B.30 10,18 tL.a0 | 13.07 13. 15.95
6.30 7418 8.8 10.37 .30 | 13.18 13, 16.10
&.40 747 .90 10,38 11.40 [ 3.3 1300 6.0
6.g 7.53 .00 I0. 50 I1.52 Tie g 14.00 1633
[N 7.70 9.10 10.62 .60 | 13.53 14.10 16. 4%
6.0 7.0z g.30 10,73 u.g: 13.85 14.30 .| 16.
6.2 293 g.30 10 .85 1. 13.27 14.30 | 16,
6.00 g.08 9.40 10,97 .90 | r3.88 14.40 | 36.80
7.00 8.y g.gg 1t.08 12.00 | 14.00 14.90 | 6.2
110 §.28 9. IF.30 12.10 | 14,02 14.80 | .03
FuI0 B.40 9.70 15.32 tg.20 K493 14.70 17.1%
2.30 S‘gv 9.8 Ic 43 12.30 | 14.35 14.80 17.%
T4 8.03 9-90 .58 12.40 | 14,47 1490 | I7.3

—
Fat, [ Buiter,|| Fat. | Butter,
01 .ot ol o7
.02 -H] .gg o8
3 o4 . R
. Y .:g 09 AT
.08 . 1o Nt
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1095108
YALUE OF ——— FOR SP. GR. OF MILK FROM

1.019 TO 1,0399,
{See p. 261.)

|
S(E;g:'r 0.0000(0.00010.0002 0.0003(0.0004|0,0005|0.0006/0.0007 0.0008 |0.000g

|
1.019 1.864| 1.874) 1.884 1.804| r.go3| 1.913| 1.923| 1.932| r.g4t| T.95c
1.020 1.961| 1.970| 1.080 15.9g0| 1.g9g| 2.000| 2.018| 2.028| 2.038| 2.047
1.021 2.057| 2.066| 2.076 2.086| 2.095| 2.105| 2.114| 2.124| 2.133| 2.143
1.022 2.153| 2.162| 2.172 2.181| 2.191| 2.200| 2.210| 2.230| 2.229| 2.230
1.023 2.249| 2.258) 2.267| 2.277| 2.286| 2.296| 2.306| 2.315 2.325| 2.334
1.024 2.344| 2.353| 2.363' 2.372| 2.382| 2.391| 2.401| 2.470| 2.420| 2.430
1.025 2.439| 2.440| 2.458) 2.468) 2.477| 2.487| 2.406| 2.506| 2.515( 2.525
1.020 2.534| 2 544| 2.553| 2.503| 2.573| 2.582| 2.501| 2.601| 2.610| 2.620
1.027 2.629| 2.638| 2.648 2.657| 2.667| 2.676| 2.686| 2.6g5| 2.705| 2.714

1.028 2.724| 2.733| 2.743' 2.757| 2.702| 2.971| 2.781| 2.790| 2.790| a.

1.029 2.818| 2.828| 2.837 2.847| 2.856| 2.865| 2.875 2.884) 2.893| 2.q03
1.030 2.913| 2.922| 2.937 2.941| 2.051| 2.960| 2.96g| 2.979| 2.088| 2.097
1.031 3.007| 3.016| 3,026 3.c35| 3.044| 3.054| 3.063| 3.072| 3.082| 3.0t
1.032 3.101] 3.110| 3.120 3.129| 3.138| 3.148| 3.157| 3.166| 3.176| 3.185
1.033 3.195| 3.704| 3.213 3.223) 3.232| 3.241| 3.251| 3.260| 3.269| 3.279
1.034 | 3.288| 3.208| 3.307 3.316) 3.326| 3.335| 3.344| 3.354| 3.363| 3.372
1.035 3.382) 3.391| 3 400 3.410| 3.410| 3.428| 3.438| 3.447| 3.450| 3.466
1.036 | 3.475| 3.484| 3.494 3.503] 3.512| 3.521| 3.531| 3.540| 3.549| 3.559
1.037 | 3.568| 3.577| 3.587 3.506| 3.605| 3.614| 3.624| 3.633| 3.642| 3.652
1.038 | 3.661| 3.670| 3.679' 3.689| 3.608| 3.707| 3.717| 3.720) 3.735| 3.744
1.039 | 3.754| 3.763 34?:] 3.781| 3.791| 3.8c0| 3.80g| 3.818) 3.828) 3.837

RELATION OF FAT CONTENT TO ACIDITY OF

SKIM-MILK, MILK, AND CREAM. (A Vi)
(See p, 306.)
Skim- | Whole
milk. | Milk. Crenn,
Fat contents..... | o per ct. | 5 per ct, | 25 perct.|zo peret. 35 perct, (4o perct,
-
cc.| % |cc.| X [cc.| $ |cc.| £ |cc.| & |cc. | %
Equal acidity test| 10 | .18| 9.5| .17| 7.5| 14| 7 | 13| 6.5/ .12| 6 1
. “ w45 | Brlaa 7(34 | -61|31.5| .57]20 | .52|27 | .49
e 7 | 48| -8645.5) .B2136 | .65/33.5| .6ol3r | .56l2g | .52
k= W u | 50| 9048 | .86|37.5) 6735 | .63)32.5| .58|30 | .54
o w | 57| 94l49-5| -B9|39 | .70/36.5| .66l34 | .6rj31 | .56
% < w | 54| 97|51 | .92 |40.5] .73(38 | .68135 | .63|32.5( .58
- w | 55| -99]s2 | -94 |4 | .74|38.5| .69|36 | .65/33 | .59
s w | 57 |r-o3|54 | 97]|43 | .77/40 | .72{37 | 67|34 | .62
59 |1.06156 |r.01f44 | .70/41.5| .75/38.5| .69/35.5| .64
L LU * | 6o [1.08|s7 |[t.03]45 JBr|42 76|39 <703 .65
RN [+
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THE SLIDING-SCALE OVEREUN, (FarrmaTon,)

Pay [Fat Re-| Butter [| g, [Fat Re~ Butter | o, |Fat Re- Butter
in |covered| from in  [covered| from in |covered! from
Milk ] 100 1ba. Miik in 1o 1bs. Milk. ] 100 1ba.

* | Butter.| Pat. *U%| Butter.| Pat. *| Butter.| Fat.
Per | Per Per | Per Per Per
Cent.| Cent. | Ib flcent.| Cent. | LU5 |lCent.| Cent. | Lbs
2.8 | o5.80 | 115.4 || 4.1 | 0745 | ¥17.4 5.6 | oB.13 | 118.2
2.6 gg.oé 115.6 4.2 | D1.51 | 117.5% 5.7 | o8.16 | 118.2
:.; o6.12 | 175.8 || 4.3 | 97.56 | r1y.5 || 5.8 | oB.20 | 118.3
1. gb.25 | 116.0 || 4.4 | 07.62 | 117.6 5.9 [ oB.22 | 118.3
2.0 | 96.38 | 116.x || 4.5 | 07.67 [ 117.7 || 6.0 | of.25 | 118.4
2.0l pb.sr | 1162 || 4.6 | or.72 | 117 6.1 | oB. 2 118.4
3.1 ] 06.62 | 116.4 4.7 | 9.7 | 117, 6.2 | pB.3r | 178.4
3.9 | ob.73 | 116.% 4.8 | p7.82 | 1197.8 6.3 | pB.33 | 118.5%
3.3 95.83 | vi6.7 || 4.9 | 9786 | 117.90 || 6.4 | 98.356 | z18.5
3.4 | pb.o1 | 116.8 || 5.0 | 07.00 | TIT.D 6.5 | 98.38 | 118.5
3.5 9700 | 11690 |{ 5.1 | 97.95 | 118.0+]| 6.6 | 0B8.41 | 118.5
3.0 ovr.10 | 177.0 || 5.2 | 9T.00 | 1181 6.7 | o8.43 | 118.6
3.1 ' 9116 | 1171 5.3 os‘ug 118.1 6.8 | pB.46 | 118.6
3.8 1 p7.28 | 117.2 5.4 | 98.0 118.x G.p | pB.48 | 8.6
3.9 | 97.31 | 111.2 || 5.5 | o8.10 | 118.2 7.0 | o8.81 | 118.7
4.0 [ 07.38 | 117.2

The table in based on the assumptions that 8¢ per cent skim-milk and
1o per cent buttermilk are obtained, testing .1 and .2 per cent of fat,
re tively; furthermore, that the butter contains 83 per cent fat.

xample.—3a50 Ibs. of milk testing 4.2 per cent fat contain 3450 %
042=144.9 lbs. of butter-fat; this multiplied by the overrun for milk
tasting 4.2 ﬂer cent, t.l}s‘ﬁvea 170.35 iba. a3 ths caiculated amount of
butter which the milk would make,
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POUNDS OF MILK REQUIRED TO MAKE ONE
POUND OF BUTTER.

Per Cent Lbe, of Milk per Per Cent Lbs. of Milk per

Fat in Milk, zib, of Butter. | Fatin Milk. 1 Ib. of Butter.
E . TR 1 9 ¢ S0sssrsesanvass I 4
3.0 iiieesiens 20.0 (15 TR [ R,
3-2.iicienrines 272 Bedissssserress 161
Bdoveracvanans 25.5 86, t.veiiie.. I5.8
36.erinanniess 20,2 [5. ¥ %)
ABiiiiiiinaas. 32,9 6000 ieranens: 145
$:0issn.snrsase 2LT 6.2 vsuisiniees 14.0
$2icrrriiress 20,7 7 P & £ )
4edecorians aer 1.8 6.6 00rininnes I2
. TR ¢ X % F 12.8
'S PN IPORPPP - B | TOivaurcesseas 12,4

Lba. of Milk per Per Cent | Lbs. of Milk per Per Cent
1 Ib. of Butter, Fat in Milk, | 11b. of Butter. Fat in Milk

IO sasrsassses BJO 26.cvirasianns 3.34
ID.svcosavenes 7,00 27 eserrenanes 3.22
B2eeerscnnaes. T.28 2 TR 18 § |
b & TR X 20 necsrarnnss 3.00
Tdiaonronsrens 5,21 BOirasararesns 2.00
I5iecsssnrenss 5,80 Feaessesines. 281
ISyivsvsncraee Sudd Beveinnnranas 2,72
| & PP ¥ ¢ B3esrsiensess. 264
EBivnveenessns 483 Bdirrsrsnranss 28D
19.csc.onrin-s §.88 35 saviareiens 2,48
s NP, 11 B0 iiinicianas 2,42
-3 AR 18 7. 3T erervnnesas 235
22,1 cinvieans 308 3B iveneniness 2,29
23 ieeseesires 378 30.evrevnannas 2,23
24. . .vineaies. 3,62 40 atanersrars 2,17
28 e ievnenen 347

The two preceding tables are based on ordinary creamery
experience, 1 pound of fat in the milk producing 1.1%
pounds of bugter.



316 DAIRYING.

NUMREBER OF POUNDS OF MILK REQUIRED FOR
MAKING ONE POUND OF BUTTER. (Kircuusn.)

Lbe, Butter Lbs. Milk per 1 || Lbe. Butter per | Lbs. Mitk per 5
oo 1be. of Mﬁi.r Ib, of Butter. oo Tbe. of Mfl.i. 1b. of Butter.
. n | o5&
a.g 38.46 4.0 a5.00
Q.I 37.04 41 94.39 .
o, 357 -4 3.8
2.9 34-48 43 23.46
3.0 33‘33 44 73,73
.1 32. 4.g 92.22
1.3 31.3% 4 at.74
3.3 .30 4‘3 21,28
34 41 4 20.83
33 .52 9 70.4T
3. ay.68 5.0 20,
37 27.03 5.5 .0k

DISTRIBRUTION OF MILHK INGEEDIENTS IN
BUTTER MAKING. (Cookn)

. 1 . Proportion
< 4 g E: of the Total
3% . 1 o | ¥ . Milk Fat
s | &5 § & 1Zq| g | found in the
> m | O |=<[® |« | Product.
Ibs. | |bs, | Ibs. |lbs.]lba.|lbs
tooo 1ba. of whole milk. ... [t30.0 | 40.0 | 26.0 |7 o [49.5] 7.5 v
Boo Ibx. of skim-milk. ...| 78.0 | 2.4 | 22.0 |6.0 |q1.2| 6.4 [ 4
o Ibg, of cream.. .. ... sa.0 | 370 g0 |t.0| Bl vy o4
187 I, of buttermilk.,...| 14.98 B 3.77] o94 B3| 12 a
43.3 1ba. of butter........ 37.00! 36.8 - oz

SCORE FOR JUDGING BUTTER GENERALLY
ADOPTED IN AMERICAN CONTESTS.

Flavor. ,.c.cvevunne [ 1.1
Grain (bo