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GENERAL INTRODUCTION.

The members of the botanical department of the Experiment
Station spent the summer of 1901 from June ist to August ist on

the sheep ranges of the Sierra Nevada. They traveled on foot

from near Pyramid Lake to Sierra Valley, thence by way of the

Little Truckee to Webber Lake, and from there to the American

River, studying and collecting the plants and grasses on which

the sheep feed.

There are many things that make this work important. The

part of the Sierra they visited is the principal summer range of

many of the most prominent sheep owners in Western Nevada;
and so in these mountains many sheep feed every summer. Now,
while this region is still an excellent grazing country, there are

nevertheless many parts of it where overstocking and dry seasons

have greatly injured the forage in both quantity and quality. If

in future years the number of sheep is increased this injury will

be aggravated, and will become much more widespread, perhaps
disastrous.

The time has therefore come when an exact knowledge of the

whole matter is highly important. The facts of the case are of

course in the main already known to many sheep owners and to

their more intelligent herders. They know quite accurately, that

is, the plants that furnish the largest amount of nutritious food

for sheep, and also which of these will best endure years of con-

tinuous grazing. This scattered useful knowledge, however,

should be brought together and published in such a form that it

may be easily referred to and may become more widely known.

With
x
these facts there should be published further and more

exact information in answer to the following questions:



(1) How and how much do the sheep permanently injure

the forage plants, both by eating them and by tramping them,

down?

(2) How may this kind of injury be prevented or made less

harmful?

(3) Can sheep owners profitably improve the injured ranges

by sowing on them seed from the best native and foreign forage

plants?

(4) If so, what kind of seed will be the best for this purpose?

(5) Finally, how can enough seed from the best plants and

grasses be produced cheaply enough to make re-seeding practical?'

It will naturally take some years of study and experiment to

get and to publish useful answers to all these questions.

The members of the botanical department spent the sum-

mer of 1901 on the ranges in order that they might see for

themselves exactly what plants the sheep eat^ and what lasting

harm they do these plants. They intended also to find out which

ones produce the richest forage and yet are themselves least

injured by the sheep. These facts are presented in the following

bulletin, which aims to give a clear account of the general situa-

tion on the ranges, and to open the way for experiments in their

improvement. The plants are described under their common
names as far as these names are known, and, in order to make
the descriptions clearer, photographs of the plants just as they

grow on the hillsides have been liberally used.

Part of the cost of the expedition was met by the Experiment
Station, whose Regents appropriated three hundred dollars for

that purpose. Senator P. L. Flanigan aided the Station men
greatly by furnishing them horses and mules, with an outfit of

saddles and pack bags, and by giving them every possible assist-

ance in the field. Messrs. Talbot, Van Buren and others furnished

a great deal of valuable information in regard to the plants. In

fact, all the sheepmen who had heard of it aided this scientific

study of the range plants, and did what they could to make it

possible, and to make its results really valuable.

In the sagebrush country of Eastern Nevada the soils and
the plants are not like those found in the well-watered, heavily
timbered Sierra region. The department intends, therefore, to
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spend the summer of 1902 in Northeastern Nevada studying the

forage conditions which confront sheep and cattle owners in that

part of the State. Even when that region has been studied there

will still remain for investigation the entirely different problems

presented by the winter ranges.

The scientific study of our Nevada sheep and cattle ranges is

certainly a subject of such importance that the Experiment Station

is justified in asking for the heartiest co-operation on the part of

the stockmen; for only through their active aid can results be

reached which will be of lasting practical value.

THE ROUTE AND THE OUTFIT.

On June 3, 1901, Dr. P. B. Kennedy left Reno for the Con-

stantia Ranch, in Plumas County, California, and proceeded
thence to J. N. Evans' horse ranch near Fort Sage Mountain,
where he was joined a few days later by Mr. Samuel B. Doten.

After collecting many interesting plants and grasses in this region
the party set out on foot to study the ranges lying between the

horse ranch and Webber Lake. They went slowly through the

dry and somewhat barren country lying east of the Constantia

Ranch; then passed southward through Long Valley to Chat,

California, where they turned to the west, and, passing over a low

range of hills, entered Sierra Valley.

For several days they studied and collected the plants and

grasses growing on the hills surrounding the lower end of Last
Chance Creek, a region of especial interest, because in many parts
of it the season's growth of plant life was as yet undisturbed by
the sheep. After leaving the Last Chance country the party

passed rapidly southward through the eastern end of Sierra Valley
to Loyalton, and thence by way of Lewis' mill to Sardine Valley,
and through it to the Little Truckee River. Here they spent
several days collecting forage plants and photographing them.

They then traveled up the Little Truckee to Webber Lake, and
on June 25th pitched camp at the head of the waterfall below.

In the region surrounding Webber Lake thousands of sheep
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owned by Messrs. Van Buren and Flanigan were grazing. The
hills were covered with good forage plants, and all the sheepmen
were glad to point out those they considered most valuable. In

this interesting region the party spent three of the busiest and

most profitable weeks of the summer's work. Leaving Webber

Lake, they went next to Lincoln Valley by a roundabout way
over the mountains. The herders whom they met on these fertile

ranges gave them much information of the highest importance.

'After a brief stay in Lincoln Valley the botanical outfit was

guided by P. I,. Flanigan's herders through the mountains to

Soda Springs Station on the Southern Pacific Railroad. As Soda

Springs Station is an important shipping point for sheep, the

region surrounding it is almost barren of all forage plants. On
this account the party left at once for Summit Soda Springs, on

the American River. For several days they collected the more

valuable plants of this region; then proceeded by way of the wagon
road to Talbot's home camp, on the Middle Fork of the same

river. Here, through the assistance of Mr. Talbot, they gained a

great deal of useful information; then, after collecting and photo-

graphing the best plants and grasses, they proceeded back through
the mountains to Reno, and so brought the summer's work to

an end.

Now, it may be interesting to other botanists perhaps even

to the sheepmen to know exactly how this work was done,

what the outfit was like, and how the plants were collected and

photographed. We therefore introduce at this point the following

description of the outfit and apparatus:

The general camp equipment of horses, mules and pack bags
was the usual sheepherder's outfit, and was furnished by P. L.

Flanigan. All the food grub is a more descriptive term was
carried in little canvas sacks. The staple foods were flour, rice,

macaroni, beans, potatoes, onions, canned tomatoes, bacon, lard,

sugar, tea and coffee and syrup. By way of luxuries the greasy

pack bags held a good supply of raisins and dried apricots and

peaches, with some papers of mush and of corn starch, and a can

of chocolate. The sheepmen kept the party supplied with young
lamb, and a fly rod well handled kept the camp cook busy frying
little trout Eastern brook trout, some of them, the others natives
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of the cold streams where we caught them. It would not be

proper in a serious pamphlet like this one to tell how good they

tasted. The party naturally expected to endure some hardships

and privations. We walked several hundred miles, and slept

with no tent for three months on the ground; but we didn't find

any real hardships, unless it was one hungry afternoon when a

meek, mild mule strolled innocently into camp, and ate everything

in sight except the dishes and the yellow washing soap.

The photographic equipment included a 5x7 camera, the

Pony Premo No. 6, with twelve holders in heavy sole leather

boxes, a liberal supply of non-halation plates, and a ruby lamp,
also background's of cloth and paper. Since we developed many
negatives in camp, and washed them in the nearest creek, some

description of our methods may prove interesting. The develop-

ing was done at night, of course, and in an improvised tent

formed by setting up the tripod on a bed canvas, and covering it

with a blanket held in place at the corners by the pointed tripod

legs and some stones. In this tent the photographer lay flat on

his stomach, with half of him shivering in the dewy night, while

his head and shoulders sweltered under the blankets. The
method is better than it sounds, for with trays made ot plate boxes

soaked in paraffine and Seed's Eiko-Hydro powder dissolved in a

tin cup, one may do good work if he doesn't mind small discom-

forts.

The background we intended to use consisted of two sheets

of cloth sewed together, black on one side and white on the other.

These were stretched on cords, and held in an upright position by

strong stakes driven into the ground. This piece of apparatus
had side wings and a top wing held in place by ropes and tent

pins, and it was altogether too complicated for any practical use.

Our really useful backgrounds were simply sheets of black vel-

veteen and of white cotton cloth. These we tacked to the bark

of smooth pine trees and pinned the plants up against them; or

one of us held up the cloth behind the living plant, which the

other fellow photographed.
Our plant-collecting outfit consisted of an oblong tin box for

fresh specimens and a pick to dig them with, also some simple

presses with blotters and papers, between which the plants were



laid. The presses were merely pieces of planed pine board, cov-

ered on one side with transverse cleats one inch apart. A good

heavy stone supplied the pressure, and the wind and sun dried

out blotters and plants very rapidly. By this method we collected

and pressed besides the forage plants a great many specimens of

purely scientific interest. Each specimen was given a number

when it was put into the press. The same number was given to

an entry in a note book, which recorded all the facts that were

given us by the sheepmen or that we observed for ourselves.

When the pressed specimens became dry and brittle they were

securely packed between heavy pasteboards, and shipped by stage

or by train to Reno.

By this process we secured perfect specimens of all the im-

portant forage plants and grasses found at that time of the year

in the part of the Sierra visited. These specimens are now at the

University, and may be seen by anyone interested in them.

THE DEPLETION OF THE RANGES FOR SHEEP AND

CATTLE, WITH SUGGESTIONS FOR RANGE

IMPROVEMENT.

Altogether too many sheep and cattle per square mile have

been grazed on most of the ranges of the Western States, and,

naturally enough, these ranges are not so good as they used to

be; many sections are permanently injured, others made wholly
useless. These depleted ranges should be made if possible as pro-

ductive as ever by reseeding with the best native forage plants

and grasses, and with the best ones from foreign countries. This

is a matter of importance to the whole nation. It is especially

important in the States where stockraising is a leading industry.

On the public lands competition among the cattlemen and

between sheepmen and cattlemen has been so severe that the

ranges have become greatly depleted. In the Southwest this was
not due to ignorance. The stockmen knew that the grass would

not last forever. Each man planned to get all he could while it
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lasted. The demand for cattle was strong; each man bought
all he could in order that he might sell twice as many a little

later. The range was overstocked, and the grass was rapidly

disappearing. The speculative boom continued until there came

the inevitable reaction with its enormous losses. The depleted

ranges of the Southwest will carry now only two-thirds as many
cattle as they could have been made to carry. To a greater or

a less degree this is true of the Government lands everywhere.

The open ranges, like any range or any pasture, can provide for-

age for only a limited number of stock. Every stockman is try-

ing to get all the grass he can while it lasts. There are too many
cattle on the cattle ranges, too many sheep on the sheep ranges.

The cattlemen vary this proposition by saying that there are apt

to be too many sheep on the cattle ranges, and the sheepmen
have the opposite complaint to make.

On sheep ranges rented from the railroad in the Eastern Sierra

Nevada, depletion caused by overstocking is not so widespread.
As the sheep increase, too many may be put on one section, but

in the main the sheepman knows about how many sheep his

range will carry without injury, and does not exceed this number

greatly. The desire to get rich quickly may lead him to greatly

overstock his rented range, and then sell out a short-sighted

policy whose tendency is to force him out of the business.

Even on lands actually owned by the stockman destructive

overstocking is not uncommon. This arises partly from thought-
less ignorance, and in part from lack of prudent foresight.

On any range land the number of animals which can safely

graze there without permanently injuring the forage is a limited

number, much smaller in dry seasons than in those whose rainfall

is more abundant. On a pasture too many animals will eat the

grass too closely, and soon trample it out. Bitter and thorny
weeds will produce seed abundantly, for they will be left un-

touched. The disappearance of the grass which occupied the

ground and choked out the weeds, changes the pasture into a weed

patch. On an overstocked range for sheep or for cattle the forage
is permanently injured in much the same way. The good plants
are killed out; the bad ones survive because they have more room
in which to grow. There is always a sort of warfare, a struggle



for existence, going on among all the plants which occupy the

land. Remove the good plants, and you give the bitter and

thorny kinds an excellent chance to grow and to spread. Thus a

depleted range not only produces less good forage, but it is also

likely to become overrun with useless weeds and brush, an injury

which can scarcely be repaired.

There are two great classes of plants the annuals and the

perennials. The annuals come up every year from seed. The

perennials come up every }^ear from seed and from the previous

year's roots. The nutritious annuals of good flavor on an over-

stocked range get little chance to -produce seed. The perennials

cannot go to seed either; but this does not matter so much, for

the;r roots live through the winter, and, so long as the crown is

uninjured and the roots are not torn up, the perennials reappear

every summer. The annuals are likely to disappear first on an

overstocked sheep range; then the perennials grow dwarfed and

stunted, and. slowly die out. All the while bitter and thorny
weeds and brush which the sheep have avoided have had a good
chance to produce seed, and to spread all over the country.

When just about enough sheep, however, are grazing on the range
the annuals produce seed enough to keep on growing, and the

perennials send more strength into their roots, which grow
stronger and deeper, and so can produce a good crop of leaves and

stems the next year.

Besides being injured by the destruction of nutritious plants,

and the consequent increase of the poorer sorts, overstocked

ranges are injured by destructive changes in the character of the

soil itself. Some soils are so loosened by the trampling hoofs of

the stock that on the hillsides the finest part is washed away by
the rains. Other soils are hammered down so hard that the rain

and the melted snow run off from the surface in the spring floods,

and are of little use to the thirsty plants.

There is no use in talking about these various ways in which

overstocking injures the range unless we are ready to consider

some means of bringing back the grass on the depleted ranges.

Can the forage on the public lands be improved?
Is there any doubt that the public lands do not support as

many sheep and cattle now as they did twenty years ago?
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Are there not too many sheep and cattle on the government
lands even now ?

What will this lead to twenty years from now ?

How can the past injury be repaired and how can further

damage be prevented ?

When the open range grows poorer every year, the stockmen

are brought face to face with the situation. Perhaps they meet

and agree to divide the range, each man to keep his cattle on his

own land, the sheepmen to stay in their own division and the

cattlemen in theirs. By this unlawful arrangement newr men are

to some extent kept out of the business; and just so long as the

agreement is held to, there is not so much reason for great over-

stocking of the range. A sort of order thus grows out of chaos.

A kind of government replaces anarchy; but it is a government
by the strongest, and there is sure to be strife among the strong
ones. Perhaps one group of men holding one portion of the

public range by force of arms or by force of agreement may
decide also not to overstock their range and to improve it by
sowing the seed of valuable grasses and forage plants.

This is not likely to occur, because the reseeding of a large
tract is a costly undertaking, and one still so largely an experi-
ment whose results cannot clearly be foreseen that no stockman
will be likely to undertake the reseeding of lands not his own.

How, then, shall the open ranges of the public lands be made

fully productive again ?

A socialist has suggested that this should be undertaken by
the general government as a public work to be paid for by taxa-

tion of the whole people; that seed should be collected, enormous

grass farms planted, and that the seed raised on these farms

should be sown far and wide on the ranges, and that the cost of

all this enormous undertaking should be borne by the general

government.
It has also been suggested that the government should reseed

its lands and then rent them or lease them for enough to cover
the cost of reseeding. This plan, like the Socialist's dream, is

open to many and conclusive objections. In reseeding by the

socialistic method, the cost would be so stupendous and the

opposition on the part of taxpayers so strong and so well founded
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that this method is wholly unsound in principle and impossible

in application. Again, if the government should reseed its lands

and rent them, what guarantee could it exact that the reseeded

lands should not once more be greatly overstocked ?

By some means, however, the depleted public ranges should

be made again highly productive. This is vastly important to

the stockmen and the stockraising States. It is indeed of real

importance to the entire nation. If the methods suggested are

not practical, it remains to find a method which will be just and

reasonable, and at the same time really workable. Granted that

reseeding is wise and necessary, what class of men is so familiar

with the ranges and so well qualified for the work, both by self

interest and knowledge of conditions, as the stockmen them-

selves? Who can more justly be asked to pay for the reseeding?

Now, of course, no* man will scatter much seed over land which

he does not own or lawfully control. If then the public ranges

are to be made once more fully productive, they should be leased

for long terms to the stockmen; for the stockmen should bear the

cost of reseeding.and they should reap the profits. The govern-
ment should of course help them as much as possible in this

difficult and important undertaking.
It certainly seems that this leasing method will be the

quickest and surest way of bringing the depleted range lands

back to their normal productiveness. Should the government
lease its lands for long terms to the stockmen it might well spend
the money received from leases in helping the stockmen reseed

their ranges; this by founding grass farms in the stockraising

States where the best native grasses and other forage plants might
be tested and where small quantities of seed might be raised for

the stockmen to sow at the right time and in the right place.

These large grass farms would of course be a part of the Experi-
ment Station system.

When the average man begins to think about restoring de-

pleted ranges, he is apt to imagine that somewhere on earth, in

Australia, or in South Africa, or even in Siberia, there must be

a wonderful grass or a salt bush, or something else which can be

made to grow on his ranges high up on the dry mountains and

down in the wooded, shady valleys, furnishing abundant food for
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all his stock. This is just as possible as it is to find a patent

medicine at one dollar per bottle which will really cure all

diseases. It is almost always true that the plants best suited to

any range are the ones which already grow there or which used

to grow there. Of course there may be better ones growing in

other parts of America, or in other countries in nearly the same

kind of soil and climate; but it is usually true that any stock

range will be benefited most quickly and most permanently by

reseeding it with the best native plants and grasses. This is true

because plants which have occupied the same territory for years,

perhaps for centuries, have become perfectly adapted to the soil

and the climate of the region where they grow
r

.

The native plants may be restored in part by resting every

year certain parts of the range, thus allowing the forage plants to

produce seed. This method could be made far more successful, if

on the rested lands seed of the right kind could be sown arti-

ficially. The seed, however, is hard to obtain and it is not

always easy to decide which plants are really the best ones for

this purpose.

For artificial sowing a good forage plant should have the

following qualities: It should, above all, be hardy and nutri-

tious. It should be deep-rooted. It should be well suited to the

soil and climate in which it is to grow, and it should produce

abundantly seed of such a character that it can be easily collected

and sown. The leaves and stems should, of course, be full of

those substances which go to make fat, muscle and bone in good

sheep and cattle. Out of the hundreds of kinds of plants growing
on the ranges, there are only a few which combine all these

various qualities of hardiness and nutrition. The experiment
stations may very profitably co-operate with the stockmen in

hunting for these few good ones and in gathering their seed,

testing it and sowing it.

Much useful work along these lines has already been done

by the experiment stations in several of the western States. In

investigations of this kind station men and stockmen can well

co-operate under the direction of the Department of Agriculture
at Washington.

In Nevada these co-operative experiments could best be con-
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ducted in the following way: Small tracts of natural range land

covered with natural plants and grasses should be put under fence.

On these fenced areas seed could easily be gathered from the best

ones growing there. Seed from other countries could be sown

within the fence and tested. These little seed farms would soon

yield very valuable information, and on them small quantities of

seed could be raised for planting on other parts of the range.

When it had been shown in this way that reseeding with some

native or foreign forage plant is really practical and successful,

the little experimental seed farm could be enlarged and cleared of

brush, perhaps even irrigated if the location made this possible;

and seed could be raised in larger quantities and scattered more

widely.

Of course the reseeded tracts would then need a year's rest

to give the new grass a start. Such experimental work as this

could well be undertaken by any stockman who owns his range
or leases it for a long term; but such investigations are more suc-

cessful when they are carried on under the direction of the scien-

tists employed by the Department of Agriculture. It may be that

in time the Nevada Experiment Station will secure sections of

range land here and there in the State, where with the help of

the stockmen larger seed farms can be established.

If we had. in Nevada such a system of experimental grass

plats and farms as that described above, the stockmen of the State

could make use of it in the following way: By fencing small

tracts on the range, they would obtain good specimens of the

more valuable forage plants and grasses together with their seed.

Any stockman could then send specimens of these plants, cut at

the right season, to the Experiment Station, where a chemical

analysis would show their relative values as food for stock. The
Station men would also test the seed in experimental grass plats

and find out whether it could be sown artificially with profit.

The Station would then send back to the stockmen a report say-

ing that out of the plant samples and seeds sent in, several, per-

haps, are nutritious and hardy and easy to sow on the range.
The report would also include directions telling as far as posssible
the best and most practical methods of gathering the seed and

spreading the good plants.
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As all the experiment stations are, through their bulletins, in

close communication with one another and with the Department
of Agriculture at Washington, D. C., the Nevada Station might
well be able to suggest for Nevada stockmen, plants and grasses

very useful in other western States and in foreign countries, that

might be equally useful here.

There is naturally a great advantage in sowing the seed of

grasses and plants common in older and more thickly settled

countries, for seed from these countries may usually be obtained

in large quantities, while it is still a difficult matter to get the

seed of the best of our native forage plants and grasses. In time,

however, our enterprising American seedsmen will begin placing

on the market the seed of those grasses and forage plants which

make our western ranges naturally such excellent grazing lands

for sheep and cattle. Some of the foreign grasses and forage

plants would undoubtedly be very useful in western America, as

useful, perhaps, as the Australian salt bush has been in South

Africa. There the salt bush, originally introduced from Aus-

tralia, spread far and wide over the sheep ranges until it was

thoroughly established and had produced seed abundantly. Mean-

while the improvident greed of the Australian sheepmen had led

them to overstock their ranges and thus to so destroy their home

supply of salt bush that they were obliged to reseed their depleted

ranges with Australian salt bush seed imported from South Africa.

This salt bush is a hardy annual plant, coarse and weedy in

appearance, but nutritious and capable of producing abundant

seed. A rancher in Plumas county, California, planted some of

the seed recently in a little piece of fenced ground. He didn't

know what salt bush should look like and wras soon much annoyed
to find his bit of ground covered with great bunches of some new
\veed. As he is an industrious man, he pulled up all these weeds,

and months afterward found that they were the salt bushes he had

been waiting for. There are probably many parts of Nevada

where this valuable forage plant can be successfully raised, but it

is not yet proven that this is really true.

The salt bush is, however, only one of many valuable forage

plants and grasses which may prove very useful to western

stockmen. s It is the aim of the Nevada Experiment Station to
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find out which native plants and grasses are the best ones and

which ones, native or foreign, can most profitably be sown on

Nevada's range lands. In this work we expect the hearty co-

operation of sheepmen and cattlemen alike.

CHARACTER OF GRAZING LANDS.

Nevada sheep for the most part subsist on the natural vege-

tation of the country throughout the entire year, there being usu-

ally no hay provided for winter use. Hence the general plan is

to graze the sheep in the foothills, open forests and high moun-
tains during the summer and in the sagebrush country during the

winter, driving them further south only as compelled by the snow.

This has led to the distinct classification of the range into
' 'sum-

mer range" and "winter range." The latter will not be dealt

with in this bulletin as it is a subject of such great importance
that especial investigation of this part of the problem must be

made at some future time. In general the forage of the winter

range consists of a number of different species of sage or sage-

brush, such as black sage, white sage, salty sage, spring sage-

and shad scale.

The summer range may be roughly divided into different

classes according to the location, altitude, kinds of forage and

other vegetation growing upon it, such as, open sagebrush

country, open forests, denser forests, high, snow-clad mountains,
creeks and valleys. To the herders the plants that the sheep
feed on are weeds, brush and grasses. Under the head

of
" weeds "

are placed all the sunflowers, parsleys, tomato

plant and plants of a similar character. By "brush" is

meant all plants ot a shrubby nature, as the service-berry, snow-

berry, buckbrush and willows; and under "grasses" are included

the sedges, rushes, reeds and all plants of a grass-like appearance.
In an average season the bands of sheep will leave their win-

ter quarters about the middle of March, or earlier, and gradually
work northward to one of the permanent ranches or camps, where
facilities for shearing an,d dipping are to be found. During the
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latter part of March and the beginning ot April, the greatest care

must be given the sheep, as it is the time for lambing, which, if

not properly attended to, will cause great loss to the sheep owner.

OPEN SAGEBRUSH COUNTRY.

During the early spring months the sheep are usually in the

undulating, open sagebrush country, in the vicinity of a dip and

shearing camp, so that the different bands may be easily called

on in turn to be sheared and dipped, and then started for the

mountains with their lambs. In the middle of summer this

region might be called a semi-desert country; but from the winter

rains and snow the soil has become thoroughly soaked, so that

the roots of the Indian millet grass, dwarf fescue grass, the false

tickle grasses and the bunch grasses are well supplied with

moisture and are able to produce a short growth of rich, green,

tender forage. Following these closely come the lupines,

"filaree
" and many annual plants which furnish a large portion

of the forage at this season of the year.- There is but little doubt

that considerable harm is done to the forage on the range at this

time, as the close grazing of these grasses, followed by a long

period of drought, makes it almost impossible for the plants to

produce a good growth again, so that they can bear seed that year.

OPEN FORESTS.

But little difference is noticed in the character of the vegeta-

tion until the timber line is reached. Here may be found open

spaces in the forests on which are growing abundantly patches of

lupines, sunflowers, tomato plant, members of the parsley family

and a number of nutritious, succulent clovers near the springs and

creeks. The soil on these lands in the latter part of June is for

the most part rather dry on the surface, so that the grasses whose

roots do not penetrate the soil to any depth have become dried up
and are not eaten to any extent by the sheep. It is on this char-

acter of vegetation that the lambs are finished off and made ready

for the market. The shipping of the lambs usually begins about

the middle of June and continues until about the middle of July,

or even later. The ewes and lambs are gathered into corrals, the

lambs counted, and then both are driven to the shipping point.
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Here the lambs and the old ewes that are considered of no further

service for breeding purposes are shipped, and the stock ewes are

driven back again on the range to be held over the winter.

DENSER FORESTS.

In the region fifteen to twenty miles south of the Central

Pacific Railroad, the forests still retain their primitive condition

to a considerable extent. No timber has been cut, and deer,

bear and other wild animals are met with. Fires, however, have

burned deeply into many of the large trees, but rarely were these

trees entirely destroyed by fire. The only forage of importance
under these conifers was the bearbrush or buckbrush

,
a consider-

able quantity of it being eaten by the sheep. While the fires do

but little harm to the large timber, yet they are very destructive

to the small, lodge-pole pines which cover extensive areas in the

gullies in the lowest parts of the mountains between the ridges.

These trees are seldom more than a foot in diameter, with a very

thin bark, and as they grow very closely together they are quickly
killed. The trees are not burnt up, however, but only killed and

are soon blown over in every direction by the winter storms, form-

ing an almost impenetrable mass, making it very difficult to herd

sheep through them. The wild tansy or yarrow was the only

forage plant growing abundantly in these denuded places. It is

in the open spaces in these forests and especially in the mountain

meadows that the finest feed is to be found. These meadows are

of different types, some of them supporting a sod of sedges and

grasses, others for the most part of two different species of five

fingers (PL XIV), while a large number are composed of blue

daisies (see Pis. VIII & IX). Considerable moisture is found on

them during the early summer months, but in August they were

in fine condition for sheep grazing (PI. I).

HIGH SNOW-CLAD MOUNTAINS.

On these mountains we found large banks of snow which are

never entirely melted. During the month of August the writers

had the pleasure of walking on these large banks of perpetual
snow. They were from 200 to 300 yards long and from six to

twelve feet deep (Pis. II & XXVI). Around the margins of
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these large patches the snow gradually melts, causing the grasses

even at this season of the year to spring up fresh and green and

make excellent, nutritious forage. Large patches of service-berry

and snow-berry were also found near the summit ot these moun-

tains. The grasses on the sides of the mountains were too far

removed from the snow to receive any benefit from it and were

dried up with an abundance of seed on them. The sheep passed

over them without either destroying or eating them. In Aact

they aided in the distribution of the ripe seed by scattering it and

trampling it into the ground.
The most noticeable features on this range were that a dwarf

plant with conspicuous yellow flowers, belonging to the sun-

flower family, was not touched; the abundance of dried-up

grasses, the distorted bushes of the service-berry and the loosening

of the soil by driving sheep down the steep mountain sides, ren-

dering it more liable to be washed away by the fall rains.

CREEKS.

Throughout the entire region visited were many creeks,

varying greatly in size. These can easily be detected at some

distance on the low lands, by the growth of willows, alders and

trembling aspen growing along their banks. Skunk cabbage,

grasses and clovers are the most important forage plants found in

these locations. During the early summer months the sheep do

not feed on the vegetative growth on the borders of these streams,

as they have a striking distaste for forage on wet lands. But

when the creeks dry up in August the sheep readily eat up the

skunk cabbage and other forage plants. Some difficulty some-

times has to be contended with by the herders in getting the

sheep across the larger creeks. The method adopted is usually

that of crowding the sheep together from the rear, until the

foremost ones are forced over, when the rest follow readily.

No particular harm is done to the forage in the vicinity of

the creeks, as the plants are not eaten off until late, and the

autumn's rains soon come and start them growing again.

VALLEYS.

The region of the Sierra Nevadas north of the Central Pacific



Railroad is intersected by'numerous valleys from one to twenty

miles in extent. The only time that the sheep are allowed to

graze in these valleys is in the fall of the year, when the sheep-

men sometimes rent the third crop of alfalfa from the ranchers for

grazing purposes. These valleys are owned and occupied by

permanent ranchers, who have lar.^e herds of cattle, both for beef

and dairy purposes. The pastures in these valleys are usually

well fenced and contain fields of alfalfa, Kentucky blue-grass, or

native grasses and sedges.

POISONOUS PLANTS.

It was a surprising fact that no cases of the poisoning of

sheep by plants on the range were met with throughout the entire

summer. Past experience in certain canyons, known as "poison

canyons," seems to be the foundation on which the sheepmen
work. The districts in which large numbers of sheep have been

poisoned in past years are now well known and the herders have

strict orders to keep away from them. The danger from loss by

poisoning is not nearly so great after the month of June, as the

tempting spring plants that are poisonous are usually by this

time dried up. In many instances when questions in regard to

poisonous plants were asked, the reply was that a few years ago
in a certain canyon about a mile over the ridge a large, number

of sheep were poisoned, but just which plants were the poisonous
ones did not seem to be known. The writers wished very much
that they could investigate these "poison canyons," but the time

at their disposal would not permit of it, so that work in connec-

tion with the poisonous plants of
.
this region still remains to be

done. The most practical work that has been done on poisonous

plants on the range is that by V. K. Chestnut and E. V. Wilcox,
entitled "The Stock-Poisoning Plants of Montana," Bulletin 26,

Division of Botany, United States Department of Agriculture, 1901 .

A number of plants known to be poisonous were incidentally

collected by the writers during the summer, such as blue larkspur,

tall larkspur and aconite. The blue larkspur is carefully

avoided by sheep; the tall larkspur, although sometimes nibbled,

will not poison the sheep Unless large quantities of it have been

eaten, or when they have empty stomachs; while the aconite did
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not occur in sufficient quantities to be considered. For further

information in regard to these plants see under head of
' '

Descrip-

tion of Plants" (p. 24).

SHEEPHERDERS.

The sheep are divided into bands of from 2,000 to 3,000 in a

band, each band usually being cared for by two men, one the

herder, the other the cook and camp-tender. The former has

charge of the sheep while grazing, and usually sleeps wherever

the sheep camp down for the night, keeping a close watch on

them and returning to the cook's camp only for his meals. The

latter, the camp-tender, has charge of the cooking and the moving
of the camp, which takes place usually about every three days.

Where a large number of bands are owned by one man, he

usually hires one or two foremen who superintend the work at

the time of dipping and shearing, and who go ahead on horseback

during the summer, finding out the condition ot the ranges and

directing the sheepherders as to where their boundary lines lie

and the route they wish them to take.

The class of men which were in demand for herding the

sheep were known as Basques or "Bascos." They come from the

Pyrennees Mountains, and are designated French or Spanish

Basques, according to the side of the mountains in which they

lived. They naturally take to the life of solitude, as they and

their ancestors have been employed in a similar occupation in the

Pyrennees Mountains for many years past. The wages paid them

are from $30 to $40 a month, with board. Their savings are

often spent in a trip to their homes in Europe, where they live a

life of ease for one or two years, and then return to America to

herd sheep again. Italians, Americans and other nationalities

are sometimes employed, but they are rarely as contented and

successful as the Basques.
An Italian sheepherder at whom the other sheepherders

poked a great deal of fun on account of his peculiarities, invari-

ably had the best batch of lambs for the market. On asking the
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reasons for this we were told that it was due mainly to his

methods of herding and knowledge of the food value of the

plants, along with many years of experience over the same terri-

tory, and conscientious attention to duty. He very seldom put a

dog on the sheep, allowing them to spread out as far as reasonable

safety from loss would allow, often walking considerable distances

around the band of ewes and lambs, rather than frighten them

and crowd them together with a dog, when the forage could not

be so evenly grazed by all, or the sheep so contented as to make
the best use of the food eaten. Their knowledge of English is

usually very imperfect, so that even when they were willing to

give out information they were unable to do so in a satisfactory

manner. Some of them were very suspicious in regard to our

motives, believing that we were government spies, or that we

were trying to find out just what kinds of forage it was that made

the mutton from Nevada sheep superior to others. By finding

this out we could then introduce those particular forage plants

into other States, which would then be able to produce equally as

good mutton.

PRESENT CONDITIONS.

A great difference exists as to the degree to which different

parts of the summer range have been injured by sheep-grazing.

Some sheep-owners are alive to the fact that judicious and scien-

tific methods must be used in grazing on the ranges, while others

seem to think that it is impossible for the grasses and forage

plants to become exterminated, no matter what the treatment.

Because of this condition of things, there can be found some

ranges on which the feed is almost as plentiful as it was ten years

ago, while others can be found that have been cropped closely

several times every year, and now produce a very small quantity

of forage to the acre. Good forage plants, like the tomato plant

(PI. XII), are so severely grazed during the hot summer that the

crown is injured and death results. Brush is so constantly

nibbled that the branches become short and distorted; and, unable

to produce leaves, they finally succumb. When the plants, with
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their roots, are gone, then come the fall rains which wash the

rich surface soil into the streams and leave behind poor soil, which

soon becomes hard, so that succeeding rains rapidly run off.

When the roots of the plants are destroyed there is nothing to

hold the soil together, hence it is easily washed, forming gullies

which in time become creeks during the rainy season. This con-

dition of the range can be seen from Webber Lake to Soda

Springs Station on the north, and from Summit Soda Springs to

Soda Springs Station on the south, where every year numerous

bands traverse this region to be shipped on the railroad.

Severe trampling must also be considered in regard to its

effect on the plants on the range. Owing to the large number of

sheep which pass over the land and their habit of feeding in close

bunches, makes them more destructive than other kinds of stock.

Contrary to our expectations, however, young fir seedlings, from

two to six inches high, were not injured by the sheep passing
over them. They do not eat them, and the plants seem to be of

such a wiry texture that they spring back into place as soon as

released by the feet of the sheep.

It seems to the writers that with proper care and management
the forage on the ranges of the Sierra Nevadas visited by them

might be made to produce double the amount now growing on

them, as devastation has only just begun. Most of the best forage

plants are still there, and all they want is an opportunity to

reseed themselves at least every other year. The soil is rich and

capable of producing a much larger quantity of forage than is now
on them. If the present methods on many ranges are continued,

within a few years the number of sheep will have to be greatly

decreased, more land will have to be rented, and finally the sheep

industry, which adds greatly to the prosperity of the State, will

come to a close.

CONTROL OF THE RANGES.

The area of the State of Nevada is 112,090 square miles, or

71,737,600 acres. According to the report of the Commissioner
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of the General Land Office, the lands of the State may be classi-

fied as follows:

ACRES.

Grazing 30,000,000
Mineral 15 ,000,000

Agricultural 20,000,000

Forestry 2,000,000
Saline, borax and sulphur deposits, and

deserts 3,656,000
Lakes, rivers and sinks 1,081,600

71,737,600

The several land grants irom the General Government to the

State of Nevada aggregate 2,732,884.70 acres, of which, approxi-

mately, 28,000 have not yet been selected by the State. The
railroad of the Southern Pacific Company extends through the

State a distance of 448 miles, and has under its control every

alternate section for a distance of twenty miles on each side of the

track, amounting to about 5,000,000 acres. Adding to these

about 3,000,000 acres, the amount of public lands disposed of in

the United States Land Office under the Homestead Desert Land

Act, and Timber, Stone and Mineral land laws, and it leaves

about 61,000,000 acres of free public range, as may be seen in

round numbers in the following tabulation:

ACRES.

Total area of State 71 ,000,000
Grants to State from Gov'ment. 2, 000,000
Railroad land 5 ,000, ooo
Homestead Desert Land Act ,

etc _ 3 , ooo, ooo

10,000,000

Free Government land 6 1
, ooo, ooo

It can readily be seen then that the General Government has

still under its direct control all but one-seventh of the total area

of land in the State. Now a large proportion of this 61,000,000

acres of land is well adapted for grazing purposes, but is becoming
less productive every year by the injudicious methods of grazing
now being practiced and permitted by the Government. There

is a bill before Congress with the object in view of having these
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lands leased on long terms. It should be supported by every one

who has an interest in the future welfare of this State and the

general prosperity of the country at large. Stockmen are very

naturally opposed to the passage of any such legislation, because

this large tract of land is now furnishing them a considerable

amount of forage free of cost. His profits are consequently larger

and his wealth accumulates more rapidly. The question, how-

ever, is one for State and national legislation to settle. Not only

must the stock-owner of the present day be considered, but the

productiveness of the lands must be maintained if the State is to

have any permanent prosperity. What will the stockman do

twenty years from now when this vast area has been made into a

barren wilderness? This condition can be found to-day in Arizona

and Texas, and is bound to come to Nevada within a few years

unless different methods for grazing on the ranges are adopted.

What inducement will we have for capital? Of what use

will we have for our woolen mills, stock yards, cold storage,

warehouses and other enterprises without cattle and sheep to till

them? True enough, large numbers of individuals may by that

time have accumulated large fortunes, but these, surrounded by

61,000,000 acres of barren land, can add but little to the general

prosperity of the State.

The sheepmen purchase, lease or rent from the railroad com-

pany, State or private individuals, tracts of land, ranging their

sheep on them part of the time and the remainder on the free

public range. The general plan is to purchase the land in the

vicinity of streams and springs, and in this manner get control of

much of the surrounding country for themselves for grazing

purposes. Difficulty sometimes arises from traveling bands that

belong to sheepmen who own no land anywhere, but move con-

tinually on the free government land, and sneak in on land

owned by cattlemen and other sheepmen. The better class of

sheepmen, however, recognize each others rights to graze over

certain parts of the range and often agree among themselves as to

division lines. Under no consideration should an owner, leaser

or renter of a piece of range allow, even for remuneration, another

man's sheep to graze after him with the idea that he has gotten
out of it all tie needs this year, and plenty more will grow on it
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next year. This false idea of economy would very soon lead to

the total destruction of the forage plants, as they would be severely

trampled on and eaten to such an extent that they wrould be

unable to survive.

The many millions of free public range are doomed to de-

struction if the present methods of control are not changed, and

for this reason the 5,000,000 acres controlled by the railroad and

the 2,000,000 odd acres purchased from the State by individuals

should be judiciously handled. It is to them only that a direct

benefit can be derived by following up some of the suggestions in

the following section of this bulletin. Much of the material

offered in this bulletin can only be of value provided that some

legislative action is taken by the Government for the just control

of the public range.

DESCRIPTION OF PLANTS.

PARSLEY FAMILY.

(Umbelliferae.}

This interesting family may be best called to mind by such

plants as the carrot, parsnip and parsley, in common cultivation

in our gardens. It contains about 1,300 species, distributed

mainly throughout the temperate regions. The members of this

family may generally be recognized by their peculiar smell, which

is sometimes quite pleasant. Although a large proportion of them

are edible, yet there are a few exceedingly poisonous ones which

it would be well for sheep and cattle owners to become

acquainted with. The most dangerous, and one which is quite

frequently met with in Nevada along the banks of irrigation

ditches, is the wild parsnip or water-hemlock. It resembles the

common garden parsnip very closely, but differs from it in having
white instead of yellow flowers. Believing that the time has come
when especial precautions should be taken to eradicate this plant

in our State, the following extracts are taken from Bulletin 26,

Division of Botany, U. S. Department of Agriculture, entitled
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remains of the plant after the sheep have grazed on it.
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rung Plants of Montana," by V, K. Chestnut

:

"The number of cattle poisoned by water-hemlock in Mon-

luring 190* ,
so far as conclusive evidence could be obtained,

d of these thirty died. About one hundred and

e poisoned by it the same year, eighty of which

The percentage of fatal cases, therefore, is very large,

being 76 per rent with sheep and 83 per cent with cattle.

"
Permanganate of potash should be promptly administered,

as previous!? recommended for poisoning by other plants.
" In cv here large quantities of the plant, especially the

root, are eaten, death results so quickly .that remedial measures

plied."

The herders usually consider all plants belonging to this

family as good forage for sheep, and are particularly strong in

their praises for some of them. When they are asked whether a

certain plant makes good feed, they immediately break off a piece

of it. rub it in their fingers, smell it, and then pronounce it good
or bad according to its smell,

WILD CARAWAY.

{Ataenia gairdneri H. & A.)

The wild caraway grows from one to three feet high, with a

solid, thick, tapering root, about one inch long, a few parted
leaves and clusters of white flowers on the ends of the stems.

On the hillsides in the region of Webber Lake, this plant was

very abundant, sometimes forming large, dense white patches

covering the ground. When a band of sheep comes to one of

these patches every plant is eaten off clean. The herders con-

sider it a valuable plant.

LOVAGE WILD PARSLEY.

{Ligusticum apiifolium, (Nutt) Gray.)

A rather stout plant, from two to three feet high, with a

thick, fibrous growth at the base, and many strong roots. The
leaves are plentiful and finely divided, and the white flowers are
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borne in clusters on the ends of the stems. It was found growing
in considerable quantities in moist, rather shady places in the

Webber Lake region, where it was greedily eaten by the sheep.

The herders consider it one of the best forage plants on the ranges.

SIERRA SWEET CICELY.

( Washington!a occidentails, (Nutt) C. & R.)

This plant grows from two to three feet high, with many
leaflets which are not finely divided into segments. It can be

readily recognized by its long, thick, somewhat fleshy roots,

which have a strong odor of anise. It was found frequently

throughout the mountains on rather moist ground in partly

shaded locations. The sheep are exceedingly fond of it, leaving

only a very small portion of the stem.

BREWER'S ANGELICA.

{Angelica Breweri, Gray.)

PL. IV.

A tall, stout-stemmed plant, with large toothed leaflets and a

strong thick taproot. The white flowers are in large, spreading

clusters, sometimes six inches across, on the ends of the stems.

It was found quite abundantly in the valleys on Talbot's range,

between Summit Soda Springs and French Meadows. The
entire plant above the ground is readily eaten by sheep, but they

are particularly fond of the flowers. The leaders in the band run

from plant to plant, biting them off and eating them ravenously.

Mr. Talbot considers this plant very good feed, but was inclined

to believe that the roots were poisonous.

BIG-ROOTED PARSLEY.

{Leptotaenia dissecta, Nutt.)

A stout, coarse plant, with very thick roots two to three inches

in diameter, and finely divided leaves. On the ranges near

Webber Lake the sheep were seen to eat this plant down to the

ground with much relish. The strong, thick, heavy, oily root,
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which extends deep down into the soil, was, of course, left unin-

jured. It was not common enough on the ranges visited, how-

ever, to be considered of especial value.

cow PARSNIP.

{Heracleum lanatum, Michx.)

PL. in.

This large, coarse plant was without doubt the largest mem-
ber of this family met with' throughout the trip. It has large,

somewhat woolly leaves and stems, and grows from four to eight

feet high. The plant was usually found in rather moist situations

in the meadows, among the shrubbery. It was considered a very

valuable plant by the sheepherders, who said that the sheep were

particularly fond of the juicy stems. They expressed regret that

it was not more plentiful.

SUNFLOWER FAMILY.

(Compositae.}

The sunflower family is the largest family of flowering

plants, with many thousands of species occurring in all parts of

the globe. Sagebrush, thistles, sunflowers, daisies, dandelions

and chrysanthemums are common and familiar representatives.

Taking the year round this family provides more forage for

range sheep than all the other families combined. This can be

accounted for by the fact that sheep graze throughout the winter

on different kinds of sage, most of which are members of this

family.

SUNFLOWER.

( Wyethis, moIUs, Gray.)

PL. v.

This plant is found abundantly on dry hillsides and open

places in thd forests. It occurs in large patches, often very dense,



28

and during the months of June and July produces a large number

of large yellow flowers, When a band of sheep comes to a patch

of this sunflower the leaders rapidly eat off all the flowers; those

following them pick out the young, tender leaves in the center of

the plant, while those in the rear bite off the old leaves, eat the

stem and then trample on the blade, leaving a very dejected-

looking patch. Mr. Van Buren told us that during the month

of August, when forage is not so abundant and some of the

ranges are being grazed for the third or fourth time, sheep will

eat a considerable quantity of the leaves. The herders also said

that in the autumn when feed is scarce the sheep eat the dead dry

leaves. Prof. Coville* mentions a species of sunflower ( Wyethia)

growing in the mountains of Oregon, which is the favorite spring

food for sheep. It is unfortunate that the sheep do not care much
for this plant, as it occurs in great quantities, and has a very long,,

tough root, an inch or more in diameter, which couid not easily

be trampled out by continuous grazing.

BIG SUNFLOWER BALSAM ROOT,

(Balsantorhiza sagittata, Nutt,)

PL, VI.

This tall sunflower was found on many parts of the ranges

visited, but not so abundantly as the common sunflower just

mentioned. It is a perennial plant, with thick, resinous roots,

large, somewhat woolly leaves and yellow flowers. The two

species, although similar in general appearance, can be readily

distinguished by a comparison of the leaves. The big sunflower

has two pointed lobes at the base of. the blade of the leaf, while

the leaves of the common sunflower merely taper to a point at

their junction with the stem. This can readily be seen by a

comparison of Pis. V and VI.

LITTLE SUNFLOWER.

(Helianthella Californica, Gray.)

PL. VII.

This plant was found to be quite common on dry hillsides on

*Bulletin 15, Division of Forestry, U. S. Dept. of Agriculture, p. 25.
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the ranges around Webber Lake, usually in company with the

big sunflower and tomato plant. It was noticed that the sheep

ate a considerable quantity of it, but the herders were inclined to

believe that the quality of the feed was poor. The plant can be

readily distinguished from the other sunflowers by the narrowness

of its leaves and smaller flowers.

FREMONT'S DAISY AND ROUGH-LEAVED DAISY.

(Aster Fremontii, Gray.) {Aster integrifolia, Nutt.)

PL. VIII. PL* IX,

These two daisies formed the main sheep forage on the hill-

side and mountain meadows on Mr. Talbot's range. The leaders

in the band of sheep hurry along picking off the flowers; those

following eat the leaves and steins until nothing is left of the

plants but the roots. Before the sheep are turned into a meadow

of this kind it has the appearance of a field of small blue daisies,

while by evening not a flower can be seen. The two species

resemble each other very closely and grow side by side. Fre-

mont's daisy predominates, and is about a foot high, with small,

light blue flowers, while the rough-leaved daisy is somewhat

coarser, with larger leaves, coarser flowers and a few inches taller.

These t\vo daisies are valuable forage plants. Owing to the moist

locations in which they grow, but little injury, if any, is occa-

sioned by grazing year after year. The soil in these meadows is

compact and not easily washed or disturbed, so that the roots are

left uninjured and able to send up strong stems and leaves every

year. As the flowers are eaten off, however, and hence the seed,

no chance is left for the seed to be distributed and the plants

established in other locations with similar conditions.

Some other species of daisy were noticed to be eaten by the

sheep, but they did not occur in sufficient quantity to be consid-

ered of any practical value as forage.

YARROW WILD TANSY.

(Achillea millefolium, Linn.)

This plant is common in the Sierra Nevadas visited, up to
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8,000 feet altitude. It grows a foot or two high, with finely

divided leaves and whitish flowers. The plant has a rather

unpleasant odor. Our observance was that sheep would eat it,

but did not seem to be particularly fond of it. According to

Prof. Coville* this plant is
" A favorite feed of sheep, found in a

great variety of situations, usually in open ground. It is very

eagerly sought after by the sheep in spring, but later in the

season it becomes dry and less palatable."

Mr. Jared G. Smith** speaks of it as follows:
" In this

country it is usually considered a weed, but in Europe, and

especially in England, is held to be a very valuable addition to

she9p pastures."

MEADOW SAGE.

{Artemisia vulgaris, Linnj.var. Californica, Besser.)

This plant grows about two feet high, with notched leaves,

which are green above and white-cottony beneath. It was found

quite abundantly on the outskirts of the meadows on Talbot's-

range. Sheep readily eat the leaves, but do not seem to care for

the stems and flowers.

TARWEED.

{Madia sativa, Molina.)

An annual plant growing from one to three feet high, with a

rank odor, and sticky leaves and stems. It was found abundantly

on dry hillsides in the sagebrush country around Newcomb Lake,

Nevada. According to Mr. Jared G. Smith, f
"

Its chief merit is

its rapid growth. It is cultivated in the arid southwest and Cali-

fornia, and makes a palatable and nutritious food for sheep. An
excellent lubricating oil is extracted from the seeds."

^Bulletin 15, Division of Forestry, U. S. Departmentof Agriculture, p. 26.

**Bulletin 2, Division of Agrostology, U. S. Department of Agriculture,

? 7-

fBulletiri 2, Division of Agrostology, U. S. Department of Agriculture,

P- 29-
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EVERLASTING CUDWEED.

{Gnaphaliuin dccurrcns, Ives.)

PL. X.

A rather stout plant, about two feet high, with the stems and

underside of the leaves covered with a white woolly substance,

and conspicuous clusters of glistening white flowers. It was

found in considerable quantities in the region of Summit Soda

Springs and Talbot's range, where it was considered very fair

feed for sheep. Plate X represents a characteristic patch of the

everlasting at the base of a partly burned pine.

WATERLEAF FAMILY.

(Hydrop/ivllaceae.}

This is a small family of plants of about 120 species, nearly

all of wThich are natives of America. The leaves are usually

abundant and contain an insipid, colorless juice.

TOMATO PLANT WATERLEAF.

(HydropJivlluni capitatum, Dougl; var. alpinum, Watson.)

PLS. XI, XII & XIII.

This was the most highly prized forage plant collected during
the summer. It was quite widely distributed throughout the

ranges in the region of Webber Lake, and although known in

botanical works as waterleaf, yet by the sheepherders it was

generally known under the name of "tomato plant." The leaves

are not too unlike those of the cultivated tomato for it to have

received this name. According to the sheepherders it was the

most nutritious and best-liked forage plant on the ranges, the

sheep eating it greedily in preference to all other plants. Flani-

gan's boss herder, a Spaniard with fifteen years experience with

sheep, told us that it is not injured in any way by the sheep, but

grows abundantly year after year, in spite of continuous grazing.

This is probably due to the fact that it has many thick roots

branching from the base of the stem, which must certainly hold
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it firmly in the soil, and enable it also to withstand long periods

of dry weather (see pi. XIII). The leaves are juicy and refresh-

ing, with somewhat the flavor of young corn stems, but not so

sweet. It was found growing at Webber Lake in the dryest soil

on the hillsides where there was little or no timber, and commonly
associated with the sunflower (see pi. XI). If the production of

this plant could be doubled each year it would soon increase the

capacity of the range for forage a hundred fold. It does not

flower profusely in nature, and as the flowers are eaten off every

year with the leaves, it is not possible for it to increase by the

distribution of its seeds. What can be done in this direction

under cultivation we do not know, but experiments will be con-

ducted with it as soon as the opportunity offers itself.

The illustration will show you what remains of a tomato

plant atter a hungry sheep has visited it (see pi. XIII).

PHACELIAS.

(Phacelia nemoralis, Greene.) (Phacelia circinata, Jacq.)

(Phacelia procera, Gray.)

The plants were noticed frequently in the mountains from

Lincoln Valley to Talbot's home camp. They do not grow in

patches, but scattered individuals could be found everywhere. In

general appearance they resemble the tomato plant, but have

fewer and less succulent leaves. The sheepherders considered

them valuable for feed, and it was also noticed by the writers that

they were eaten to a considerable extent.

ROSE FAMILY.

(Rosaceae.)

The rose family is a large and important family of plants,

including the apple, pear, plum, cherry, etc., among our fruits,

and the rose among our most prized ornamental plants.

SERVICE-BERRY JUNE BERRY.

(Amelanchier alnifolia, Nutt.)

This brush was found to be abundant on hillsides two miles
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from Webber Lake, and on Mr. Van Buren's Mount Lola range,

where we saw the sheep eating it greedily. In some places the

bushes had grown dwarfed and distorted and nearly destroyed by
continuous feeding on it yea: after year. It is considered by

sheepmen a valuable shru:j as forage for sheep. The bush grows
from three to eight feet high, with oval leaves half an inch long
and toothed at the margins.

FIVE FINGERS.

(Potentilla graciliS) Dougl; var. rigida, Watson.)

PL. XIV.

(Potentilla glandulosa, Lindl; var. nevadensis, Watson)

These plants wrere found on hillsides around Webber Lake,

Lincoln Valley and Talbot's home camp. On the hillside mead-

ows at the last mentioned place it formed a considerable portion
of the forage. The sheep eat the leaves and flowers of five

fingers with considerable relish.

THIMBLE-BERRY.
1 Rubus nutkanus, Mocino.)

This thimble-berry was found frequently throughout the

summer, but in great abundance on Talbot's range covering the

hillsides with patches fifty yards long. It was nibbled by the

sheep, but they did not seem to care for it very much.

BUTTERCUP FAMILY.

{Ranunculaceae. )

The members of this family are chiefly herbs with watery

juices. Many of them contain active properties, such as larkspur,
aconite and hellebore, which are used as medicine, while others

are common ornamental plants in cultivation, such as columbine,
clematis and paeon y. The family is universally distributed and
contains about i ,050 species. Insofar as the production of forage
for sheep is concerned, it is of little value, giving us only two

species, neither of which could be considered especially important

forage plants^. Some of its members, however, are particularly
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dangerous poisonous plants and should be known by every

stockman,

BROWN'S

(Pcsonia Brownii i Dougl.)

PL. XV.

This plant is well adapted to withstand drouth and changes
in climatic conditions. It possesses a number of thick roots,

which penetrate the ground very deeply, and make it almost

impossible for it to be pulled up by sheep. (See pi. XV.) On
the hillsides around Webber Lake it was found quite frequently,

where the sheep were seen to eat it quite readily.

MEADOW RUE.

{Thalictrum Fendleri, Engelm,)

PL. XVI.

This plant has an exceedingly delicate and graceful habit,

growing about two feet high. It was found in partly shaded

places around the natural meadows on Mr. Talbot's range.

Sheep are very fond of it.

TALL LARKSPUR.

{Delphinium glaucum, Watson.)

This dangerous, poisonous plant was seen quite frequently

from Lincoln Valley to Summit Soda Springs. It occurs usually

in large patches by the side of creeks in the .valleys. Although

sheep do not care for it, yet it is sometimes eaten by them.

Sheepmen do not consider it dangerous. Cattlemen, however,

are afraid of it, and consider it very poisonous. Mr. Ridinger of

the Tehauntepec dairy, about eight miles from Webber Lake, told

us that cattle die after eating it, with the following symptoms:

Trembling and shivering, succeeded by extreme weakness, which

makes affected animals stagger and fall or lie down. Mr. Spencer
of Lincoln Valley also ascribes poisonous properties to this plant,

and says it has caused the death of several cattle in Lincoln

Valley, where it occurs in considerable quantity in the pasture
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and vicinity. Mr. Anderson of Reno was of the opinion that

sheep usually avoid it, but even if they do eat it no apparent

harm results. The fact that sheep do not care for it is, in all

probability, on account of its bitter taste. Experiments con-

ducted in Montana,* in which large doses of the juice of the tall

larkspur were poured into the stomach of a sheep, caused the

sheep some discomfort at first, but the next day it was as well and

active as ever.

Drenching with potassium permanganate, in doses of twenty-

five grains to an animal, has proved an effective remedy in cases

of poisoning of cattle by this plant.

The plant grows from four to seven feet high, with large

green leaves, somewhat resembling a maple leaf, and long spikes

of blue flowers, which extend from one to two or more feet

above the leafy portion of the plant.

SMALL LARKSPUR.

{Delphinium Andersoni, Gray.)

This small blue larkspur \vas seen frequently in patches in

moist places on the ranges in Dog Valley, Stampede, Sagehen,

Sardine and other mountain valleys, and at Webber Lake. It

was especially noticeable that our camp horses and the sheep

carefully avoided this plant. Horses grazing where this plant

was abundant would push aside the larkspur and eat the grasses

and a plant belonging to the parsley family growing alongside of

it. One very hungry band of sheep, which were being ranged

over a piece of ground that had been eaten off twice previously,

ate considerable quantities of this plant, as it and trampled down
sunflower were about the only plants left. No unusual condition

or cases of poisoning were -heard of. This plant grows about a

foot high, with a few finely divided leaves at the base, and from

four to ten dark blue flowers. No information could be obtained

as to whether this species of larkspur is poisonous. A closely

related species almost identical with this one in general appearance
and habit is very abundant in Montana. In its early stages

*Bulletin 26, Division of Botany, U. S. Department of Agriculture, p. 70.



-36

before the flowers are produced, it is considered sufficiently pois-

onous to cause death.*

ACONITE FALSE LARKSPUR.

{Aconitum Columbianum, Nutt.)

This plant is often confused with and mistaken for the tall

larkspur. It is usually found in rather moist, shady places, and

never in great abundance. The leaves resemble the tall larkspur,,

but the flowers are fewer, of a different shape and arranged on

the stem at some distance from one another. It grows about four

feet high. No information was obtained as to its poisonous

properties, and it did not occur in sufficient quantities to be

considered dangerous.

GERANIUM FAMILY,

(Geranialeae.}

FILAR EK.

{Erodium cicutarium, L/Her.)

This plant goes by many different names in different parts

of the country, among which are alfilaria, stork's bill, pin clover,

pin grass, pin weed, but the most commonly used name in this

vicinity is "filaree," probably a corruption of alfilaria. It has

been introduced to a greater or less extent along the line of the

railroads, where it is everywhere regarded as a nutritious forage

plant for sheep. The young plants spring up during the late

fall and winter, and grow very rapidly in the spring. It seems

to be very hardy, as well as drought-resistant, as it is common on

the dry sagebrush hills around Reno, and to some extent wher-

ever the sheep go, except in the very~high mountains. The seed

is spread by means of the seed vessel or capsule clinging to the

wool of the sheep. In some places it forms a dense mat of

succulent forage, and is considered by the herders the best of the

early spring forage plants. It is well worthy of cultivation, if a

method for collecting the seed could be devised. The main diffi-

*Bulletin 26, Division of Botany, U. S. Department of Agriculture, p. 79.
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culty is that. the plant does not grow tall enough to be mowed,
hence natural means for distribution of the seed have to be relied

upon. According to Botany of California, it is said to impart an

excellent flavor to milk and butter.

MALLOW FAMILY.

(Malvaceae.}

MEADOW MALLOW.

(Sidalcea Oregana, (Nutt) Gray.)

PL. XVII.

This pretty, pink-flowered mallow was found abundantly .in

the lower meadows on Talbot's range, and especially at the home

camp, where it was growing in dense patches, three or more feet

high. (See pi. XVII.) Sheep are very fond of it in all stages

of growth. They even eat the seed pods when they have turned

brown and uninviting.

CREEPING MALLOW.

(Sidalcea glaucescens, Greene.)

Everywhere scattered throughout the ranges could be found

this creeping mallow. It has many dry, straggling stems radi-

ating from a central base, which sometimes cover the ground for

a distance of two or more feet. Although not a favorite with the

sheep, yet considerable quantities of it were sometimes eaten by

them.

MINT FAMILY.

(Labiatae.*}

SIERRA MINT.

(Monardella odoratissima, Benth.)

This strong-scented plant was found quite frequently on dry

hillsides in the mountains. Strange to say, it is not eaten by

sheep, in spite of its aromatic properties. The scent is like that

of pennyroyal, but not so pleasant.



VALERIAN FAMILY.

( Valerianaceae.}

AMERICAN WILD VALERIAN.

( Valeriana sylvatica^ Banks.)

This plant can be immediately recognized by its strong,

peculiar odor. It was found everywhere on wooded hillsides

from Webber I/ake to Talbot's range. The sheep eat it readily,

even when they are not very hungry. The root ol a closely

related species is sometimes used for food, and the leaves of others

in place of tobacco. The European valerian is used as medicine,

where it goes by the names of cat's valerian, cut-heal, setwell and

all-heal. Coville* speaks of a species of valerian as being a

common plant in the Cascade Mountains of Oregon, where it is

closely eaten by sheep.

FIGWORT FAMILY.

(Scrophulariaceae.}

PAINTED CUP.

(Castilleia miniata, Dougl.)

This species of painted cup is usually found in dense, very

conspicuous patches under pines in moist situations. We have

seen it growing in a bed of deep blue larkspur, with a background
of vivid-green willows, the whole like a bit of garden, only wilder,

and, of course, perfectly easy and natural. The flowers and

leaves on the end of the flower-stem are colored a delicate rose-

pink. It is eaten by the sheep; but does not occur in sufficient

quantities to be considered of any especial value as a forage plant.

BEARD-TONGUE.

{Penstemon deustus, Dougl.)

This plant was found to be abundant on the open hills around

Webber Lake. The leaves have a very pungent, bitter taste,

which probably accounts for the fact that sheep will not eat it

*Bulletin 15, Division of Forestry, U. S. Dept. of Agriculture, p. 26.
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unless driven by hunger. The plant grows about a span high,

with tufted branches, small, toothed leaves and cream-colored

flowers.

BUCKWHEAT FAMILY.

(Polygonaceae.)

GIANT KNOTWEED.

(Polygonum polymorphum, Ledeb.)

PL. XVIII.

This tall-growing plant was seen quite frequently in moist

places by the side of creeks, roadsides and in meadows under the

trees. It grows from two to ten feet high with numerous long
leaves on lateral branches of the stem. The stems are filled with

a sweet, watery juice, making it a very succulent and nutritious

forage plant. The sheep are very fond of it, eating the whole

plant, both stems and leaves. It is very probable that this would

prove a valuable plant if introduced into cultivation. The seeds

are large and could be easily gathered.

MUSTARD FAMILY.

(Cruciferae.}

The members of this family have a pungent, watery juioe, an

example of which may be found in the root of the horse radish.

The cabbage, turnip and mustard, which are staple articles of

food, also belong to this family. Although many plants were

seen on the ranges which the sheep did not care for, yet none of

them were so particularly disliked as those belonging to the

mustard family. Even when the sheep are very hungry they
will not touch them.

WESTERN WALL-FLOWER.

{Erysimum asperum, D. C.)

This large, yellow-flowered mustard was common in dry-

places on the ranges, at all altitudes from Webber Lake to



Talbot's home camp. Even when all the surrounding country
had been devastated of all plant growth by repeated grazings, the

bright yellow flowers of this plant would be left untouched. It

verifies again the extreme distaste which sheep seem to have for

any member of the mustard family. The herders also are strong
in their expressions as to their value, using the phrase, "very
much no good," when questioned in regard to them. The same

might be said of the hedge mustard, yellow rocket, cress and

others which were also abundant.

PHLOX FAMILY.

(Polemoniaceae.)

SIERRA JACOB'S LADDER RATTLEWEED.

(Polemonium humile, Willd.)

PL. XIX.

This plant was seen abundantly in the high Sierras. It is

usually found in somewhat shady situations in open forests, where

it spreads by means of its underground stems, forming patches

which sometimes cover the ground quite closely. Although a

succulent and, tempting looking plant, it is never eaten by sheep.

Even where a number of different species of plants are growing

profusely together, the sheep will carefully single out the rattle-

weed and leave it untouched. A number of the herders considered

it poisonous; but it may only be avoided because of its exceedingly

unpleasant, bitter flavor.

HONEYSUCKLE FAMILY.

( Caprifoliaceae^)

SNOWBERRY.

(Symphoricarpus oreophilus, Gray.)

This plant might be classified under the head of "brush,"

but unlike the bear brush and manzanita, it does not form im-

penetrable thickets that the sheep cannot pass through. It was
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found growing abundantly with the service-berry and wild currant

on Van Buren's Mount Lola range and on the ranges- in the

region of Webber Lake. The shrub reaches a height of from two

to four feet, with numerous small green leaves about half an

inch long.

ELDER.

(Sambucus racemosa, Linn.)

A number of bushes of this shrub were seen on the hillsides

around Lincoln Valley. It is very attractive in appearance,

growing about four feet high, with tender stems and numerous

large, light-green leaves. The herbage gives off a strong un-

pleasant odor, which may account for the fact that sheep will not

touch it. Mr. Frazer, one of Flanigan's foremen, considered it

poisonous.

BUCKTHORN FAMILY.

[Phamnaceae.}

BUCK-BRUSH BEAR-BRUSH SNOW-BUSH.

(Cea?iot/nis cordulatus, Kellogg.)

A low, spreading bush with spiny branches and oval leaves

from half an inch to an inch long. It was found commonly in

thickets, along with other shrubs, such as the manzanita and
scrub oak. On Talbot's range it sometimes covered large areas.

We noticed that the sheep ate considerable quantities of this

brush, along with the other plants, but not enough to materially
harm its growth. In the country south of Talbot's range this

shrub is said to compose the larger part of the forage for sheep.

WILLOW FAMILY.

(Salicaceae.}

Willows are eaten to some extent by sheep. Although not

considered a valuable feed, yet sheep eat considerable quantities
of the lower leaves, especially at the "camping down" places
where they rest for noon or at night.



LILY FAMILY.

(Liliaceae)

For the reason that the writers did not start these investiga-

tions until the first of June, it is very likely that many plants

belonging to this family are eaten by sheep, but are not included

here. They come up, for the most part, early in the spring,

during the months of March, April and May, and soon die down.

One very common plant which can be found abundantly in the

vicinity of Reno is very poisonous. It is commonly known as

wild sego, sand corn, and sometimes, erroneously, as lobelia.

The leaves resemble the common onion, and come out of the

ground very early, usually before the grasses and other forage

plants, hence making it very easy for stock to feed on them.

The bulbs go so deep into the ground that sheep or cattle could

not pull them up unless the ground was exceedingly soft from

recent rains. This plant must not be mistaken for the little

common onion which is very abundant on our hills, and occurs in

patches which at a distance look like grass.

WILD INDIAN CORN SKUNK CABBAGE.

( Veratrum Californicum, Durand.)

PL. XX.

This plant is generally known to the sheepherders by the

above names; but swamp hellebore or false hellebore are the

names used in botanical works. It was found in low-lying, wet

places all through the mountains from Lincoln Valley to Summit

Soda Springs. During the months of June and July only the

flowers wrere eaten off as the sheep passed through the large

patches; but in August, when the ground had become dry and

several night frosts had occurred
,
the leaves and stems were eaten

down to within an inch of the ground. The character of the

plant is so well represented by the illustration (see pi. XX) that

a description of it is hardly necessary. It varies in height from

two to seven feet, according to the amount of moisture and

condition of the soil in which it is growing. The flowers are

greenish-white, and are 'at their best during the latter part of





PL. XXII. SMOOTH BROME GRASS (Bromus marginatus).
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June. Although it is reported to be poisonous to cattle and

horses, yet no cases are on record where sheep have been poisoned

by it. In all probability the roots are poisonous, but the sheep

do not seem to disturb them, as no indications were seen where

plants had been uprooted.

GRASS FAMILY.

(Gramincae.)

This family is one of the most important families of plants,

as it includes many of those which make up the staple articles of

food for man and beast, such as corn, wheat, oats, barley, rye,

timothy and all the grasses. It was especially noticeable, how-

ever, that during the months of June and July the sheep

depended very little upon grasses for their support. The reason

for this is that the grasses growing on the dry hillsides have

reached their limit of growth and have become for the most part

dry and unpalatable to sheep. Those growing in the wet

meadows are also untouched, or passed over very rapidly, as

sheep never care to feed over wet ground. Those growing on the

mountains, however, near the patches of snow were found to be

green and luxuriant and eagerly eaten off. After the first rains

in the fall and in early spring, considerable quantities of the

new tender growth of the grasses find the sheep willing cus-

tomers.

WHEELER'S BLUE-GRASS.

(Poa Wheeleri, Vasey.)

This grass was found growing abundantly in large patches
on the outskirts of the snow banks near the summit of Mount'

Lola. The young leaves were very green, tender and plentiful.

The snow had only recently left the patch, and a band of sheep
that had been resting and cooling themselves on the snow bank

started in feeding on grass. They were apparently very fond of

it, eating it off very clean. It is one of the best grazing grasses

of tlie region* anil is worthy of being introduced into cultivation.
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NEVADA BLUE-GRASS.

(Poa Nevadensis.*}

On Van Buren's range on Mount Lola the Nevada blue-

jrass was found to be very plentiful. During the month of July

when the writers visited this range the leaves and flowering

sterns were in a dried up condition. The sheep passed over it,

nly occasionally taking a bite from the more tender leaves at the

base. There is but little doubt but that at certain seasons of the

year the sheep eat this grass readily, as it has the reputation of

being an excellent pasture and hay grass, furnishing considerable

pasture which cattle and horses relish. It is bunchy in habit and

seems to withstand the long summer droughts remarkably well.

BUNCH BLUE-GRASS.

(Poa buckleyana, Nash.)

This is a native perennial grass found growing in bunches

throughout the region of the Rocky Mountains and in the

moister foothills and valleys of the Sierras and adjacent country.

In the natural pasture on Mr. John Evans' ranch at Newcomb

L/ake, Nevada, this grass was seen growing from six inches to

one and a half feet high, where it composed one-fourth of the

forage. It is a tender, nutritious grass and is considered by
ranchmen one of the most valuable bunch grasses on the ranges.

KENTUCKY BLUE-GRASS.

{Poa pratensis.)

The Kentucky blue-grass had been introduced to a consider-

able extent in the meadows by the side of the Little Truckee

River. It is well adapted for pasturage in the region of the

Sierras, and should be sown extensively in the low-lying meadows

wherever sufficient moisture can be found. Its excellency as a

permanent pasture grass is well known, as it takes a firm hold on

the soil. In some places the alfalfa growers complain of its

killing out the alfalfa.
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45-

HOWELL'S FESCUE-GRASS.

{Festuca howcllii, Hack.)

This fine-leaved fescue was seen abundantly on the dry,

steep hillsides of a canyon below the falls at Webber Lake and in

patches under the pines. The leaves are sent up very profusely

from the base, forming tender, nutritious forage.

DWARF WESTERN FESCUE-GRASS,

{Fesiuca microstachys.}

In many places on the sagebrush hills this grass covered the

ground almost entirely. It ranges from two to twelve inches in

height, and will grow under the most unfavorable conditions of

soil. When seen by the writers in June it was in a very unin-

viting, dry condition; but when green in the early spring it is

said to contribute very largely to the forage for sheep. As it is

an annual, however, and possesses little leaf gro\vth, it can hardly
be considered worthy of introduction into cultivation.

LETTERMAN'S FEATHER-GRASS.

(Stipa lettermani, Vasey var. nov.)

PL. XXI.

This grass was found growing in dense, tufted bunches on
the dry hillsides near Lincoln Valley and at Webber Lake. It

was so abundant in one place that it almost formed a meadow.
The sheep ate it greedily, but left the roots uninjured.

WESTERN FEATHER-GRASS NEEDLE-GRASS.

(Stipa occidentalis, Thurb.)

This bunch-grass was met with frequently on dry soil on the

plains and foothills. It has numerous strong roots which enable
it to withstand drought to a marked degree. Although the

plants had been subjected to severe trampling and grazing for

many years, yet the bunches looked thrifty and vigorous.



WKSTERN BROME-GRASS OATS.

(Bromus jnarginatus, Nees.)

PL. XXII.

This brome-grass, with its varieties, was found abundantly

throughout the entire trip from Newcomb Lake, Nevada, to

Talbot's range. In the garden at John Evans' ranch, at New-
comb Lake, this grass was seen growing luxuriantly. Wherever

stock could reach through the fence it would be entirely eaten

off. It was an interesting sight to see the old ewes with few, if

any, teeth when they came across'one of the heavily seeded stems

of this grass. The ewe takes the head of the brome-grass in her

mouth and cleverly strips it of its oat-like seeds. Among the

sagebrush clumps this brome-grass grows up quite readily, and

forms a large quantity of nutritious feed for all kinds of stock.

Attempts should be made to introduce it into cultivation in order

that quantities of seed might be produced for distribution, as it

may prove to ba even a more valuable forage grass than the

introduced Russian or smooth brome-grass {Bromits inermis}.

NORTHERN AND SLENDER RED-TOP.

(Agrostis exarata, Trin.) (Agrostis tennis, Vasey.)

These short, rather delicate-looking, fine-leaved grasses were

found in moist places under the alders by the side of creeks. In

the region of Lincoln Valley it was noticed that the sheep had

eaten them off as far as they could reach under the branches of

the alders.

SIERRA DROPSEED.

{Muhlenbergia sp. nov.}

This strong, tufted grass was found in large, scattered

patches along the road and on dry hillsides between Summit Soda

Springs and French Meadows. It is eaten by horses; but in the

early part of August, when seen by the writers, it has turned

yellow and uninviting from drought. A band of sheep passed

over one of the patches without eating any of the grass, as was

the case with all grasses in a dried-up condition.
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MOUNTAIN TIMOTHY.

{Phleum alpinum, L.)

As the name implies, this grass resembles the common culti-

vated timothy used so extensively for hay. It was found growing

in company with Kentucky blue-grass and bunch blue-grass in

the moist meadows along the Little Truckee River and south of

Lincoln Valley. If sufficient seed could be procured to give it a

a fair trial under cultivation it might prove to be a valuable

adjunct to the forage plants for high altitudes.

FALSE TICKLK-GRASS.

(Sitanion rigidum, J. G. S.)

A number of species of Sitanion are found growing on the

dry foothills and mountains. They are closely related to the

dreaded tickle-grass (Hordeum jubatuni) and resemble it very

much, but are not troublesome in cultivated fields. It was seen

to be eaten by the sheep to some extent in places where the plants

were green and tender and the awns or bristles had not yet

become stiff and unpalatable. Although abundant in a dried-up

condition on the Mount Lola range the sheep did not touch it.

SEDGE FAMILY.

(Cyperaceae).

The average person knows no distinction between a sedge
and a grass. In general, the distinction may be stated as follows:

Sedges have triangular, solid 'stems, while grasses have round,

hollow steins. Other differences exist in the bracts which sur-

round the flowers. Different species of sedge form a large portion

of the turf in many Oi the meadows in the mountains. Although

they are not considered very nutritious, yet in the early spring
and late fall the sheep graze on them to a considerable extent.

CLOVER FAMILY.

(Leguminosae . )

This is tme of the largest and most important families of
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plants, including about 6000 species distributed throughout the

world. A few familiar examples are, the pea, bean, alfalfa, vetch,

lupine and all the clovers. The family is especially interesting

on account of little knobs which occur on the roots. These are

filled with bracteria which have the power of using the nitrogen
in the air as food for the plant, a power which only this family of

plants possesses. While many of these plants are of great value

as forage for stock, and food for man, yet there are a large num-
ber of exceedingly poisonous ones, the most dangerous being the

loco-weed.

KING'S CLOVER.

(Tri'folium Kingii, Watson.)

PL. XXIII.

This clover was found quite abundantly in shaded places

near springs in the mountains around Webber Lake and Lincoln

Valley. Stock are very fond of it. In a ravine in the Tehaun-

tepec range where we rested at noon, this clover was about the

only forage plant. The animals ate heartily and seemed to relish

it. It was considered a valuable plant by Flanigan's herders, one

of whom said that it was formerly more abundant, but twenty

years of continuous grazing had exterminated some patches and

had caused others to yield a much smaller crop of forage. The

plant is Irom six to twelve inches high, with sharp-pointed leaves

and a cluster of pink-purple flowers on the end of a stalk which

resembles an umbrella partially closed down. (See pi. XXIII).

BREWER'S CLOVER.

(Trifolium Breweri^ Watson.)

This exceedingly small clover was found quite abundantly in

large patches in meadows or by the side of springs, between

Webber Lake and Lincoln Valley. It is eaten greedily by horses,

cattle and sheep. As it seldom grows over three inches in height,

it can hardly be considered of any special value for horses and

-cattle. In one instance while resting at noon this clover formed

the principal part of the meal for the horse and mules. The
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plant has a dense habit of growth, with very slender stems, small

leaves and whitish flowers which are somewhat concealed by the

foliage.

WHITE WILD CLOVER.

( Trifolium longipesy Nutt.)

A large patch of this clover was seen in Miners' Canyon,
near Lincoln Valley. It had been eaten off so clean by the sheep

that it was scarcely possible to find a good specimen. The herder

with the band of sheep considered it very good feed. Shear and

Rydberg* speak of it as follows:
" An excellent forage plant,

worth cultivating, as it forms a dense sod and is quite luxuriant

in its growth." Coville** states that it is a favorite forage plant

for sheep in and about the meadows. The plant grows from

three inches to a span high, resembling King's clover very closely,

except that the flowers point upwards.

ANDERSON'S CLOVER.

(Trifolium Andersonii, Gray.)

This is a dwarf clover, densely clothed with soft white hairs.

It forms dense tufts, often covering the ground to a distance of

fifty yards. The roots are exceedingly strong, penetrating the

ground to a considerable depth, thus helping to bind the usually

loose sandy places in which it grows. This clover was seen

abundantly at Constantia, California, on the eastern side of the

Sierras, and in the neighborhood of Chat, California. This plant

makes good forage, but it was not widely distributed enough to

be considered as a valuable forage plant for sheep. It deserves a

trial under cultivation.

TORREY'S WILD VETCH.

(Lotus Torreyi, (A. Gray) Greene.)

PL. XXIV.

Large patches of this plant were found in partly shaded

*Bulletin 5, ^Division of Agrostology, p. 45.

**Bulletin 15, Division of Forestry, p. 24.
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places under the trees on Talbot's range. It has somewhat the

general appearance of alfalfa when growing. The ground was

entirely given up to it for a distance of fifty yards or more. A
patch in the vicinity of a bear trapper's camp was cut and dried

a little, and then fed to the camp horses, who enjoyed it even

better than when fresh. If introduced into cultivation this vetch

is likely to prove valuable. Seed should be collected at the

earliest opportunity and experimented with. It has strong

underground stems or runners, which form a thick mat and

enable it to withstand trampling. Jared G. Smith'1

'

speaks of a

related species (Lotus Americanus} as follows:
"
It is very common in the prairie region, especially along

the upper Missouri, and in some parts of California. It blooms

all summer, and being readily eaten by all kinds of stock, is, on

this account, a valuable plant on the ranges, withstanding close

pasturing and trampling, and receding itself freely, no matter

how closely it may be eaten down. Cattle and sheep become

'rolling fat' on pastures where this vetch abounds. It is one of

the most promising native forage plants, and should be given an

extended trial in cultivation, being particularly adapted to the

drier soils."

As the above mentioned is an annual and the Torrey's wild

vetch a perennial, it is quite probable that the latter might prove
to be a more valuable forage plant for the wooded ranges. Sheep
are very fond of it and it is considered a rich feed.

LUPINES.

PL. XXV.

The lupines can be easily recognized by their peculiar leaves.

The leaf is made up of from seven to eleven parts, which radiate

from a central stem somewhat resembling the fingers of one's

hand. For this reason they are sometimes called ten-finger.

Other names for these plants, which are more or less in general

use, are pea-vine, wild pea and wild bean. From the careful

investigations of Chestnut and Wilcox** in Montana, it appears

^Bulletin 2, Division of Agrostology, p. 23.

**Bulletin 26, Division of Botany, U. S. Department of Agriculture, pp.
IOO-IIO.







that certain of these species, if not all, are very poisonous at

certain stages of their growth, more particularly the ripened pods.

It seems hardly possible that the species found so abundantly

by the writers throughout the whole extent of the region visited

can be poisonous, or some information would have been given us

by some of the many herders and sheep owrners with whom we
were co-operating. An extract from the work of the above

mentioned writers will show conclusively that some species of

lupine are exceedingly poisonous when the pods are- fully formed:
' 'The first case of poisoning from lupines which was brought

to our attention occurred in August, 1896. A band of sheep,

while being moved from one range to another, was driven rapidly,

and was consequently in a very hungry condition when it was

allowed to feed in a field of lupine for a short time. Within two

hours after beginning to eat the lupine a number of sheep man-

ifested violent symptoms of poisoning, and a few died within one

hour after the appearance of the first signs of poisoning. Of the

200 sheep in the band 100 had died before the following morning.
The season of 1896 was rather late, and at the time when the

poisoning occurred the lupine pods were fully formed, but the

seeds were not quite ripe. In this case the sheep were driven

away from the lupine as soon as the first symptoms ot poisoning
had been noticed, and some of the sheep had eaten only small

quantities of the plants. About 150 out of the 200 were affected,

and as only fifty of these ultimately recovered, it will be seen that

the death rate was very high.
1 ' The owner of these sheep during the same season cut a

quantity of lupine hay during the second half of July. In the

winter of 1897 a band of 150 bucks belonging to the same sheep
raiser were kept in a covered Corral and were fed on cultivated

hay. On one afternoon during the winter these bucks were

given a liberal quantity of the lupine hay. About three hours

after feeding this hay a noisy disturbance was noticed among the

sheep. Upon investigation the owner found the sheep in a

frenzied condition, and during the night about ninety of them
died. No more lupine hay was fed and no more trouble was

experienced."

It is also reported that in Montana in 1898 1,150 sheep died
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from lupine poisoning, and during the winter of 1898-99 over

3,600 deaths occurred from eating lupine hay.

SILVER-LEAVED LUPINE, OR PEA-VINE.

{Lupinus argenteuS) Pursh.)

This valuable forage plant was found on Van Buren's Mount

Lola range, where it occurred in large patches, sometimes dense

enough to be cut for hay. It was seen to be greedily eaten by
the sheep. In some places the flowers had been bitten off and

left on the ground, but this did not seem to be a customary
habit with the sheep, and^was probably caused by the eagerness

of the sheep in the rear pushing the others on. It was without

doubt the principal forage plant on the range. Mr. Van Buren

valued this plant very highly and had protected it against

extermination by not overstocking his range and by feeding the

sheep only a short while on any one patch.

SAGEBRUSH LUPINE, OR PEA-VINE.

{Lupinus lepiduS) Dougl.)

This species of lupine was found abundantly in the sage-

brush country around Newcomb Lake, Nevada, where it was

noticed to be about the only plant not eaten by the sheep during
the first week in June. All other plants except the sagebrush
were cropped closely, while this lupine was left untouched. This

is not easily accounted for, as our experience with all other

lupines gathered throughout the summer was that sheep are fond

of them. It may be that at that time of the year it is not palatable.

SLENDER LUPINE, OR PEA-VINE.

(Lupinus calcaratus, Kellogg.)

This slender lupine was found abundantly in large scattered

patches in the Webber Lake region, where it was seen to be

greedily eaten by the sheep. It appeared at its best in rather

shaded locations under the pine trees. The plant is too deep-
rooted to be torn up and destroyed by sheep feeding on it.

Around Reno and Verdi, Nevada, it is found quite abundantly

among the sagebrush on the foothills.
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RIVER LUPINE, OR PEA-VINE.

(Lupinus rivularis, Dougl.)

This is a very large-leaved lupine, found growing in wet,

swampy lands around springs and on river banks. It is con-

sidered very good forage for sheep, but is not as abundant as the

other lupines, as it does not occur in very large patches. As it is

the largest and most succulent lupine, it would be well worth

while to try and increase its production on the ranges. The

present method of grazing sheep by most sheepmen is sure to

exterminate it, as the flowers and leaves are eaten off, thus

allowing no seed to mature. Coville speaks of it as being eagerly

eaten by sheep in the mountains of Oregon.



54

CONCLUSIONS.

From the facts observed and gathered and from the specimens
collected in this preliminary survey of the summer range, we
have reached the following conclusions:

(1) That on the sheep ranges in the part of the Sierra which

we visited the forage has not been greatly injured by overstocking.

(2) That on these ranges there are many forage plants so

common and so hardy and nutritious that they are very valuable.

(3) That the forage would, of course, be greatly improved if

the best of these native grasses could be made more abundant,

either by sowing their seed or by resting every year parts of the

range, and in this way allowing natural reseeding.

(4) That in all probability there are foreign forage plants

whose seed could be successfully sown with benefit to the ranges.

(5) That the best methods of causing the spread of these

good native and foreign plants have yet to be discovered; this by

experiments in obtaining the seed and sowing it, first in fenced

enclosures and then on the open range.

(6) That in these experiments the Experiment Station meii

and the stockmen must work together if the results are to be

thoroughly practical, and at the same time scientifically accurate.
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SUMMARY OF BULLETIN 129

1. The market classes of sheep are Mutton, Feeder and Breed-

ing sheep. The name of a class indicates the use to which sheep
in that class are put.

2. Each class is divided into sub-classes and these again into

grades. In general the names of the sub-classes suggest differences

of either age or sex between sheep put to the same use. The

grades refer to differences between the best and the less desirable

animals in the various sub-classes. In the mutton class these dif-

ferences are based on quality, condition, weight and form; in the

feeder class, on quality, form, constitution, condition and weight;
and in the breeding class, on age, constitution, form, breeding,

quality and condition.

3. MUTTON SHEEP. The mutton class includes both native

and western sheep. The sub-classes are lambs, yearlings, wethers,

ewes, bucks and stags. Page 579.

Lambs. About eighty percent of the sheep sent to slaughter
are lambs. The grades are prime, choice, good, medium, and com-
mon or culls. Quality, condition, form, and weight are the factors

considered in determining the grade to which lambs belong. Both

quality and condition are very important and lambs without high

development in both are not placed in the higher grades. Form,
especially the feature of paunchiness, is significant in grading
lambs. Weight is a factor that varies somewhat with the different

times in the year, but lambs weighing 80 pounds and prime in

quality, condition and form will always grade as prime. Page 580.

Yearlings. Yearlings are used as a substitute for lambs in the

meat trade. The grades are prime, choice, good. Prime yearlings
are light in weight, immature, and very highly developed in qual-

ity and condition. Page 594.

Wethers. Only a small percentage of the sheep sent to market

are wethers. This percentage is small because both growers and

consumers prefer lambs to older sheep. The grades are prime,

choice, good, common. Prime wethers have the same require-
ments in quality and condition as prime yearlings. They may be

either light, weighing from 95 to no pounds, or heavy, weighing
140 pounds or more. Page 598.

Ewes. Ewes do not sell on a par with wethers because they
have proportionately a greater amount of offal and a smaller

amount of lean meat. The grades are prime, choice, good, medium



and common or culls. The requirements in condition, quality and

weight are practically the same as for wethers. Page 604.

Bucks and Stags. Choice bucks are fat and resemble wethers

in form and quality. Page 607.

4. FEEDER SHEEP. Feeder sheep are almost exclusively west-

ern sheep. The sub-classes are lambs, yearlings, wethers and

ewes. Page 609.

Lambs. The grades are fancy selected, choice, good, medium,
common. Choice feeder lambs show thrifty condition, a high de-

gree of quality and weigh between 55 and 62 pounds. Page 609.

Yearlings. The grades are choice, good, common. The choice

feeder yearling must be of good form, highly developed in quality

and light in weight. Page 615.

Wethers. The grades are choice, good, medium, common. In

general the requirements are the same as for yearlings. Page 619.

Ewes. The grades are choice, good, medium, and common.

Choice feeder ewes are young and choice in quality. Page 624.

5. BREEDING SHEEP. The sub-classes are bucks and ewes.

Page 627.

Ewes. Breeding ewes are selected from both native and west-

ern offerings. The grades are fancy selected, choice, good, com-

mon. Choice breeding ewes are from two to four years old, sound,
well formed and well bred. Page 627.

Bucks. Breeding bucks are not sub-divided into grades. All

offerings are natives. Page 630.
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MARKET CLASSES AND GRADES OF SHEEP
BY W. C. COFFEY, FIRST ASSISTANT IN SHEEP HUSBANDRY

INTRODUCTION
The purpose of this bulletin is to define and illustrate the vari-

ous classes and grades of sheep as recognized on the Chicago and

other large markets. It is presented with the hope that it will be

of value to those engaged in growing and handling sheep. The

grower or feeder offering sheep for sale often forms a very imper-
fect estimate of their market value, and chiefly because his contact

with the open market has not been sufficient to familiarize him with

the factors embodied by the various terms in market reports. If

may be that he is ignorant of the meaning of certain terms; he

may have a mistaken or hazy notion of others, and both observa-

tion and experience show that anything short of a fairly accurate

conception of what a certain^market term stands for is a source of

disappointment and annoyance. Because his judgment as to the

true market worth of his sheep is uncertain, the owner may suffer

a financial loss in dealing with a local buyer by selling under the

market value or by missing a sale by asking too much for them.

If, at the time of sale, the owner could definitely determine the

value of his sheep, he would experience less difficulty in coming to

an early understanding with the local buyer, or in case he shipped
them direct to the open market, the chances for disappointment and
dissatisfaction would be greatly reduced. While it is the privilege
of a few to visit the markets often and there learn the requirements

and the demands for the different grades in the various classes, the

great majority of sheep owners, and many feeders, must depend
largely upon the market reports for such information, and the value

of these reports to the man who proposes to buy or sell sheep is

determined by the extent to which he can apply them to his par-
ticular purchase or sale. It is hoped that the descriptions and
illustrations herein presented will give the sheep owner an under-

standing of the market classes and grades of sheep so that the

market reports will not be misapplied by him. It is also hoped that

it will have the further influence of leading men to adopt methods
of breeding and feeding whereby they will be able to produce ani-

mals that will meet with strong demand upon the markets.

The task undertaken is not without its difficult phases. The

grades in the different classes are more or less variable because of

variations in quality, condition, and weight, the apparent supply
577
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of shec;; and the activity of the mutton trade. It is exceedingly

difficultfto describe accurately animals typical of the various grades.

Photographs are hard to secure because sheep are yarded in cov-

ered pens where the nature of the light defeats the most skillful

photographer. While photographs are helpful in fixing the differ-

ent grades in the mind of the reader it is impossible to present a

photograph that is universally typical of a particular grade, because

of variations in the markings and wool of sheep coming in that

grade. Then, too, photographs of sheep often do not have a de-

scriptive effect or the effect of corroborating a description satis-

factorily, for the reason that the wool conceals, in a large measure,

the condition and many times the form of the animal. In cases

where the difference between two adjoining grades in the same

class is due to condition alone, photographs are of very little aid

in showing this difference.

Another difficulty arises from the variation which exists in the

use of terms by those engaged in buying, selling and reporting

sheep on the market. For example, such words as choice and

prime are frequently used interchangeably by the same party, or

different parties use unlike terms with reference to the same thing.

In submitting the classification given in the following pages, an

effort has been made to present the subject true to existing condi-

tions, and in such a way that the average reader will understand

it. The writer does not wish the foregoing statements to impress
the reader with the idea that the classification which follows is

other than that actually in use. While it is often imperfectly and

loosely quoted, and greatly abridged by buyers and salesmen in

everyday practice, it is none the less the true classification.

This bulletin is the result of a personal investigation of the

subject at the Union Stock Yards, Chicago, where every possible

courtesy was extended by the officials of the Union Stock Yards
and Transit Company, live stock commission companies, packers,
Government inspectors, and by representatives of the live stock

journals. The greater number of the photographs from which the

engravings were made were taken in the Chicago Union Stock
Yards especially for use in this work.

NATIVE AND WESTERN SHEEP

Native sheep are those produced ordinarily in small flocks-

on the farms of the central, southern and eastern states. Western

sheep are those produced usually in large bands on the ranges

of the western states. As a rule western sheep have enough Merino
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blood to make them markedly different in appearance from natives

which are mostly from mutton-bred parents. But even were they

identical in breeding, buyers and salesmen on the market could

easily distinguish between them because of differences resulting

from the way in which they are fed and managed. On markets

where both native and western sheep are received, the daily reports

nearly always distinguish between them, but in this bulletin no at-

tempt is made to classify them separately where they are both put

to the same use. Hence both native and western sheep are placed

in the mutton and in the breeding classes, but only western sheep

are placed in the feeder class. While thin natives are often bought

up in the country and successfully fed, those that reach the market

in low condition do not sell as feeders because they are usually in-

fested with internal parasites, thus making it difficult and in many
instances impossible to fatten them.

Upon our larger markets and in daily live stock reports, west-

ern sheep and lambs are not infrequently distinguished by the name

of the state in which they were supposed to have been produced or

fed, as Montanas, Colorados, Mexicans, Idahoes, etc. No attempt

has been made, in this bulletin, to attach importance to such terms

because the differences between sheep from different western states

are many times almost imperceptible and those differences are due

to condition, quality, and breeding which must inevitably vary
somewhat within a state.

In this connection may be mentioned another very common

practice which is to prefix the word "fed" before a certain class

and grade to distinguish grain from grass-fattened sheep. The
term is used for a short time in the autumn and in the spring when
both grain and grass-fattened sheep are coming to market, and it

signifies so little that it is not given recognition in the outline of

this work.

MUTTON SHEEP
All sheep and lambs sent to market for slaughter, no matter

what the condition, age, or weight, are classed as mutton sheep.
Of the various sub-classes, the one known as lambs is by far

the most important, due to the fact that the producer can most

profitably market his sheep as lambs and also that lamb is preferred
to mutton by the consumer. However, mature mutton sheep will

always be a feature on the market because it is the channel of dis-

posal for surplus and spent breeding stock.

Mutton sheep- upon the Chicago market are either slaughtered
at the Chicago packing houses or reshipped, principally to Phila-
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delphia, New York, Baltimore, Washington and Buffalo. These

live shipments are usually made up of choice grades. The sheep

slaughtered in Chicago are disposed of locally and by shipments
to other consuming centers. The following sub-classes mark the

divisions under which mutton sheep are graded: LAMBS, YEAR-

LINGS, WETHERS, EWES, BUCKS and STAGS.

It is estimated by traders upon the Chicago market that at least

eighty percent of the sheep received at that place are lambs. This
observation in part confirms the current statement that mutton

production has become very largely a lamb proposition. As stated

in the discussion under Mutton Sheep, both the producer and the

consumer prefer lambs to older sheep. They are preferred by the

producer because they make cheaper gains than sheep, and by the

consumer because they are more palatable and more convenient to

use.

At from twelve to fourteen months of age lambs pass into the

yearling and ewe classes. But it is the degree of maturity the

young animal has attained rather than a set, definite age which

determines whether or not it belongs to the lamb class. Native

lambs usually reach maturity at an earlier age than western lambs

because they receive a greater abundance of feed, and they are gen-

erally free from Merino blood. Let it be understood that the above

statement is no disparagement to Merino blood. On the other

hand it is not difficult to see that the slower approach to maturity,
which holds an animal in the lamb class for a longer time, may
prove a decided advantage. For example, a feeder may buy light

western lambs in October or November and feed them until the

following May, at which time they will still be classed as lambs,

while native lambs of the same age and similarly treated would be

regarded as sheep. Because the term lamb applies to a compara-

tively long period in the life of the animal, there comes a time in

the year when for several weeks it is necessary to make two sepa-
rate quotations on lambs, one of which is designated as spring
lambs to distinguish lambs that are born in the year the quotations
are made, from those that were born the year previous. These

separate quotations first appear about May 20, and continue until

July i. After the latter date all offerings born in the spring of

the previous year are known as yearlings or ewes.

The most important factors in determining the grade to which
lambs belong are form, quality, condition and weight, and the

grades recognized on the market are : PRIME, CHOICE, GOOD,
MEDIUM, COMMON or Cuu,s.
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PRIME LAMBS

It is understood that when lambs are graded as prime they are

the very best of the class that may be generally expected on the

market. Prime lambs are taken largely for fancy city market, ho-

tel and restaurant trade. Such lambs are practically above criticism

in quality, condition and weight. They are usually secured by sort-

ing the best out of a band. This is especially true of native lambs

where the offerings in one shipment are likely to be very uneven.

Before a lamb is graded as prime it is determined by sight and

touch that it possesses the form, quality, condition and weight de-

manded by the dealer in high-class mutton.

FORM. The butcher demands the form that shows the most

development in the loin, back, and leg of mutton. He demands

development in these regions because they are the parts from which

the high-priced cuts are secured. The animal should show a great
deal of depth and breadth and no tendency to be paunchy, because

paunchiness adds to the percentage of waste in slaughtering. The

prime lamb should present a general fullness and smoothness of

outline, both of which indicate thickness and evenness of flesh.

There should be an absence of roughness because the waste in the

dressing of the rough, ungainly lamb is large in proportion to th?

carcass, and furthermore, the appearance of the carcass of such

a lamb fails in attractiveness when placed on exhibition in the

market. It is generally conceded that form is enhanced if the body
is supported by short legs. However, many prime lambs have only

moderately short legs. Very lono- legs detract from the dressed

yield and from the appearance of the carcass, when displayed, and
on this account lambs that are decidedly upstanding do not grade
as prime.

QUALITY AND CONDITION. fi) General Quality. The degree
of development in this characteristic is one of the most important
in determining the value of fat lambs. General quality is indicated

by a medium sized, clean cut head, ears of fine texture, and fine,

but strong bone, a light pelt, and full, well-rounded outlines. All

these suggest a freedom from that coarseness which adds to the

waste in dressing, and the unattractiveness which works against
the value of the carcass. Of the items of general quality enumer-

ated, lightness of pelt is the most essential. By pelt is meant the
skin and wool combined. To secure a pelt of light weight, the
skin should be comparatively thin and free from folds or wrinkles,
and the wool should not be very dense or oily. The only time
when the heavier weight of pelt seems to be favored is in the spring
when both shorn and unshorn sheep and lambs are being marketed.
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During these months the difference in price between shorn and un-

shorn lambs varies from $.75 to $1.25 per hundred weight in favor

of the unshorn lambs. The amount of difference depends on the

condition of the wool market and the time in the season when the

lambs are slaughtered. The difference usually becomes less as the

hot weather approaches, because it is claimed the carcasses of un-

shorn lambs deteriorate in quality on account of the discomfort the

lambs suffer in hot weather from being left in their fleeces. Let it

be remembered that the discrimination in favor of the heavier pelt

holds only in cases where shorn and unshorn sheep or lambs are

compared. Of two lambs in the wool, the one with the lighter pelt

is always preferred provided they are otherwise equal. The ques-

tion is often asked why sheep or lambs with heavy pelts are dis-

criminated against when they carry a greater weight of wool than

those with light pelts. This question arises naturally because wool

is worth a great deal more per pound than mutton and it would

seem that lambs with heavy fleeces should be credited with the

greater amount of wool they produce. In a large packing plant
the slaughtering department usually delivers pelts haying wool at

about the same stage of growth to the wool pullery department at

a uniform price. Hence the department buying the lambs does not

discriminate in favor of those having heavy fleeces. If the buyer
for the packer were required to base his bids upon the wool as well

as the mutton yields, his task would be greatly complicated because

in estimating the yield of wool he would be obliged to determine

how much of the pelt is wool and how much of it is skin. Hence
the packer instructs the buyer to be governed chiefly by the per-

centage of marketable meat the lamb will yield and not by the

combined product of mutton and wool.

The weight of pelt may be appreciably influenced by the con-

dition of the wool, with reference to foreign material and mois-

ture in it. Should lambs be very wet, buyers may refuse to bid on
them until they become more nearly dry, and if bids are made on

offerings whose wool contains an unusual percentage of moisture,
the buyer attempts to allow for it by the price he offers. Foreign
material such as mud, sand, or dung, may be lodged in the wool,
and the buyer protects himself from loss upon such offerings by
bidding less per pound for them than if they were clean. Such bids

usually work against the owner, and hence it pays to market lambs
in clean condition. Occasionally the general quality of lambs may;
be developed to such a marked degree that they will sell as prime
even though they be somewhat deficient in form. - A notable ex-

ample is the fat Mexican lamb. From the standpoint of form the

Mexicans are not especially attractive, since they are upstanding
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and have narrow bodies and long necks, but they are unequaled in

the fineness of their features and their lightness of pelt. Without
their high development of general quality they would not receive

favorable consideration from buyers, but because of it, when fat,

they top the market.

(2) Quality of Flesh and Condition. The terms quality and
condition are frequently used interchangeably on the market, and

chiefly because the quality of flesh is largely dependent upon con-

dition. By condition is meant the degree of fatness of a lamb.

The reasons why a lamb should be fat are: (a) Other things

being equal, there will not be as high a percentage of offal as in

the half fat, or the thin lamb; (b) the fat adds to the attractive-

ness of the carcass, and thus makes it more inviting to the pur-

chaser; (c) the comparatively fat carcass loses less in weight in

the process of "cooling out" in the refrigerator and also in cook-

ing; (d) some fat on the outside of the lean meat and a consider-

able amount deposited through it adds to its palatability by making
it more juicy and of better flavor.

Desirable quality of flesh is indicated by firmness along the

back, at the loins, over the sides and at the leg of mutton. "Hard
as a board" is a favorite phrase with many sheepmen to describe a

back having desirable quality of flesh, but with this single idea in

mind bareness or lack of flesh might be mistaken for firmness of

flesh. While the flesh should have that firmness which would im-

press an inexperienced man as being hard, it should have just

enough springiness to yield slightly to the touch.

It is rarely that lambs are made too fat for the prime grade
but very often they fail to grade as prime because they are not fat

enough. Because lambs are finished for market before they have

ceased growing, they do not have the tendency to lay on fat in

large, soft bunches at the rump and in rolls at the girth, and hence
it is difficult to carry them to the point of excessive fatness. The
development of fat essential to the prime lamb is indicated by a
thick dock, a full, mellow purse, thickness and smoothness on the

back and over the ribs, fullness at the neck and flanks, and a plump,
well filled breast.

It is impossible to tell with exactness, by merely looking at it,

the condition of a lamb in the wool and hence it is necessary to

judge condition by placing the hands on the animal. Experts rely

upon placing the hand but once, for example, by spreading the hand
so that the back and ribs will be touched by one stroke, or by grasp-
ing the loin, or

by getting the thickness and fullness of the dock,
but none risk their judgment upon sight alone. A great deal is
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determined by the stroke that touches the back and ribs because

it not only reveals the condition as evidenced by the degree of

smoothness present, but also the amount and quality of the flesh

by the thickness and firjnness of it. This stroke also aids in de-

termining the kind of pelt a lamb may have with respect to thick-

ness of skin, density of wool and foreign material in it.

PLATE i. A PRIME LAMB.

WEIGHT. Weight is a factor that varies somewhat with the

different seasons in the year, but in general, the lamb of prime

quality and condition and weighing 80 pounds sells at the highest

price. When spring lambs first appear on the market they weigh
little more than 60 pounds, but if they have the quality and finish

they easily command top prices. During the summer months con-

sumers of mutton desire small cuts because they do not eat large

quantities of meat in warm weather, and this gives rise to a strong
demand for lambs ranging in weight from 65 to 70 pounds. There

never is a time, however, when lambs weighing 80 pounds will not

sell as prime provided they are prime in form, quality, and condi-

tion. Occasionally native lambs showing the best form, quality,

and condition will sell as prime lambs, even though they reach 100

pounds in weight. Such cases are exceptional, and no one could

expect to market lambs of this weight regularly and always have
them grade as prime. However, a departure of a few pounds
from the weight that is most popular does not detract as much
from the price received as does an equal departure from the most
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desirable quality and condition. Quality and condition are of di-

rect interest to the packer in that they influence the percentage of

marketable meat secured, but weight is a factor regulated almost

entirely by the consumer. It is claimed that in the combination

of tenderness, juciness and flavor, the flesh from the lighter lamb

is not superior to that of the heavier lamb. But in making selec-

tions from the lighter carcass the average consumer feels more

fully assured he is getting lamb and not mutton, and the size of

the cuts from the smaller carcass is more convenient for his use.

What has been said in the above discussion about the form,

quality, and condition of the prime lamb is in the main true of

any sub-class of mutton sheep. Any animal that is markedly de-

ficient in either form, quality, or condition will not meet the de-

mands of the dealer in high-class mutton, and hence, cannot grade
as prime. See Plates i and 2.

CHOICE; LAMBS

This is the grade that includes by far the greater number of

the better offerings upon the Chicago market. To grade as choice,

lambs cannot fall below the requirements for prime lambs to any
marked degree. They must have the form, quality, and condition

that make them desirable as mutton of a high class. They usually

fail to sell as prime lambs because they are not quite up to the

standard in quality, condition, or weight. While lambs frequently

fail to grade higher than choice because of their quality or their

weight, a lack in condition is most often the retarding factor. This

may be traceable to one or more of the following causes. A long

shipment from the range may cause deterioration in condition to

such an extent that lambs, considered strictly prime before ship-

ment, do not grade better than choice. Men who are keeping lambs

as a feeding proposition are often influenced to market them short

of prime finish because of unfavorable conditions, as shortage of

feed, the high prices ruling for feeds, or inadequate shelter in sea-

sons of unusual rainfall. Men who handle only a few sheep, and

men who have newly taken up the practice of feeding are often

unable to judge condition, and as a result, market their offerings
underfinished. And, finally, men may know that their lambs are

not in the most desirable condition yet they may feel that the prob-
ability of a decline in market prices for lambs is too great to war-
rant holding them until they are finished. See plates 3, 4 and 5.
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GOOD LAMBS

Upon the market, buyers and salesmen often prefer to speak of

a band of lambs as being "good to choice" rather than using either

of the terms separately to describe them. This doubtless is partly
due to the unevenness in bands of lambs, which suggests two

grades rather than one. If there is a pronounced unevenness in an

offering, that alone is sufficient to prevent them grading better than

good. But the individual lamb must be noticeably deficient in

form, quality, condition or weight, or slightly deficient in each, thus

making a lower grade through a combination of deficiencies. In

discussing the choice grade it was pointed out that condition is the

factor in which most lambs in that grade fall short of prime, but

in the grade under consideration a lack of quality is almost as fre-

quently apparent as lack of condition. No matter how much fat

they may have, lambs having heavy pelts, as evidenced by folds or

wrinkles over the body, rarely grade higher than ^ood. Very
coarse native lambs, especially ram lambs, may be in choice con-

dition but out of consideration in that grade through lack of qual-

ity. See plate 6.

PLATE 6. GOOD LAMBS. NOTE THE FAULTY FORM AND ESPECIALLY THE UN-
DERFINISHED CONDITION.

MEDIUM LAMBS

Lambs of this grade do not have, by a great deal, the condi-

tion and quality necessary in the prime lamb. It is in this grade
more than any discussed above that faulty form is apparent. Long,

loosely coupled bodies, with little spring of rib, and rough outlines
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are frequently seen. Because they are coarse, underfmished, and

often paunchy, they do not dress a high percentage, and what they
do produce is without sufficient fat to meet favor with dealers who
handle high class mutton. Only the coarser, heavier pelted west-

ern lambs are found in this grade, as the smoother, tidier range
lambs in underfinished condition are sold to go to the country as

feeders. Many native lambs, however, come in this grade, because

those appearing on the market in low condition or those on the

coarse "bucky" order are not sought as feeders. See plates 7 and 8.

PLATE 8. -MEDIUM WESTERN LAMBS. LEGGY AND HEAVY IN PELT AS EVI-

DENCED BY FOLDS AND WRINKLES ON THEIR NECKS AND BODIES.

COMMON OR CULL, LAMBS

Lambs are in this grade chiefly because they are very far below

that condition of flesh that would make them desirable for mutton.

Coarse, ill-shaped lambs commonly belong to this grade, but not

unless they are noticeably lacking in quality of flesh and amount of

fat. Offerings in this grade are very light in weight, the range,

with the one exception, as noted below, being from 30 to 50

pounds. Occasionally very young native lambs reach the market

that have enough quality and condition to place them in a higher

grade, but because of their very light weight and tender age they

must sell as common lambs. As stated previously, practically all

native lambs appearing on the market go to slaughter, while the
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PLATE 9. COMMON OR CULL LAMBS. NOTE THE UNTHRIFTY APPEARANCE
AND LACK OF SIZE.

thinner western lambs are sent to the country as feeders, hence na-

tives form the bulk of common or cull lambs. Under present metli-

ods of sheep husbandry, it is impossible to send all native lambs to

market in desirable condition because growers of natives have not

yet learned how to keep them free from infestation by internal par-

asites, and when they are infested to any great extent, they do not

take on fat.

In both the common and medium grades are frequently seen

what are known as coarse, "bucky," native lambs. These are the

result of careless shepherding on the part of growers. If lambs
are left entire they rapidly become coarse when their sex instinct

develops, and because of this coarseness and the loss of fat result-

ing from a great amount of fretful activity, they are undesirable
as mutton. While it is not the purpose to discuss any question of

shepherding in this connection, it may be said in passing that grow-
ers of natives would save much to themselves annually if they
would make it a practice to castrate their ram lambs a few days
after they are born. These coarse, "bucky" lambs are heavier than
the bulk of common lambs, as they sometimes weigh as much as
i oo pounds.

The term, "cull," is common parlance in sheep market circles,
but it has a double meaning. One applies to the lowest grade un-
der a given class, and it is in this sense that the writer uses the
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term; the other, to the number a buyer may have the privilege to

reject when purchasing a band of lambs or sheep at a given price.

Therefore, in defining the lowest grade of lambs, the term "com-

mon," is less confusing than the term, "cull." See plate 9.

YEARLINGS

Yearlings are used as a substitute for lambs in the meat trade.

The ability of the animal to substitute in this way depends upon
its weight, quality, condition, and immaturity. An index greatly

depended upon for identifying the carcass of a young sheep, or

lamb, is what is known as the "break joint," which is found im-

mediately above the pastern joint. The leg easily severs at the

"break joint," leaving a reddish, porous, indented surface over

which there is a slight, viscid like secretion easily noticeable to the

touch. The presence of this joint in the live animal is best de-

termined by feeling just above the pastern joint for a bony-like

prominence, which is a true indication of it. It disappears when
the sheep becomes mature, and a sheep that does not have it cannot

class as a yearling. The yearling class is composed exclusively of

wethers because the "break joint" disappears in ewes at about the

time they pass out of the lamb class. Lambs born the year previ-

ous to the time they appear on the market pass out of the lamb

class about July first, and from that time the wethers are called

yearlings until they are too far toward maturity to "break" as the

salesmen and buyers familiarly refer to the "break joint."

Yearlings are commonly designated upon the market as

"lights" and "heavies." These terms, as they would indicate, refer

to weights. Thus we frequently hear the phrases "prime lights"
and "prime heavies," by which is meant the quality and condition

of animals coming within certain limits of weight rather than their

desirability as mutton. And hence, it is felt that "lights" and
"heavies" are not strictly logical terms upon which to base grada-
tions in this class.

Since yearlings are used to take the place of lambs, the nearer

they approach the quality, condition, and weight of prime lambs,
the more satisfactorily will they accomplish the purpose for which

they are intended. Any great departure in any of the above char-

acteristics as applied to prime lambs will seriously affect the de-

sirability of yearlings and if they are low in condition they are

practically out of consideration as such. Therefore, the basis upon
which yearlings are given a place, surrounds them with so many
requirements that it is impossible for them to be included under

many different grades.
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In marketing sheep, the tendency to market young animals

is becoming more and more prevalent, and some interest attaches

to the effect of this tendency upon the number of yearlings coming
to market now in comparison with past years. So far as we are

able to judge, there is proportionately no abatement in the number

and many believe it has increased. It would seem, then, that there

are a number of lambs each year that for one or several reasons

should not be marketed as lambs and hence a logical place is made
for yearlings.

The grades are: PRIME, CHOICE, GOOD.

PRIME YEARLINGS

Yearlings, to grade as prime, must be highly developed in form,

quality, and condition, and of a light, handy weight, which ranges
from 70 to 90 pounds. The form of the prime yearling embodies

symmetry, compactness, roundness, and smoothness with no sug-

gestion of uneven lines or prominent parts. Unless such a form is

secured, the carcass will appear too great in size to look like a

lamb. In general quality the requirements are fine, clean cut

features, and a pelt of light weight. As with prime lambs, so with

yearlings, a high dressed percentage is demanded, and this is not

possible with the animal having very coarse features and a heavy

pelt.

The most important considerations in placing a yearling in the

prime grade are quality of flesh and the amount of fat it carries.

Slight concessions may be made to a lack in general quality and

form, but none to a lack in fat. Unless fat, the yearling is un-

satisfactory, hence buyers discriminate sharply against those riot

showing a high finish. See plate 10.

Si,

CHOICE YEARLINGS

>ince it is difficult to secure the most desirable form, quality,

condition, and weight combined in one animal, choice yearlings out-

number those of the prime grade. Any noticeable departure from
what is considered prime in any of the above characteristics is suf-

ficient to place a yearling in the choice grade. During the winter

season when the offerings of sheep are almost wholly grain fat-

tened the greater number of yearlings are in prime condition, but

at all times there are offerings that are not of the most desirable

form, quality, and weight. Heavy weight yearlings are most in

evidence during the winter season and at the period when yearlings
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PLATE u. CHOICE YEARLINGS.

pass into the wether class. Those of more than 90 pounds weight,

although they may be in prime condition, rarely grade better than

choice. If yearlings are graded as choice because of their lack in

quality it is usually on account of their heavy pelts rather than

coarseness of features, or a combination of the two where the de-

ficiency in each is rather slight. There cannot be a great difference

between the condition of prime and choice yearlings and, in fact,
the total difference between them is not great. See plate n.

GOOD YEARLINGS

With a few scattered exceptions this is the lowest grade of

yearlings offered as mutton. Undesirable quality, weight, or con-
dition or a combination of deficiencies in any two or all three of
the above will, if readily apparent, place a yearling in the good
grade. Yearlings of no pounds and upwards rarely grade better

than good, even though they be prime in every other respect. Ill

form, general coarseness, and undue weight of pelt are all serious

objections and those having such defects are nearly always placed
in this grade. A rather frequent combination, placing yearlings in

the good grade, is underfinished condition and undesirable quality.
If yearlings are assigned to this grade solely because of a want of

fat, they are almost on the border line between the mutton and the
feeder class and are not much wanted by either packers or feeder

buyers. See plate 12.
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PLATE 12. GOOD YEARLINGS. NOTE THE HEAVY PELTS AND THE DEFICIENCY

IN CONDITION.

Occasionally either pronounced coarseness, or underfinished

condition combined with heavy weight place yearlings in a grade
still lower than good, but offerings of this description do not really

play the role of yearlings but of wethers, and they usually sell on

a par with wethers.

WETHERS

This sub-class is composed of mature castrated males. Since

comparatively few native wethers appear upon the market, this

class is looked upon as chiefly a western product. It is claimed

that there are fewer wethers reaching the markets each year, and

if the demand for dressed lamb continues to grow at its present

pace, and if transportation lines are extended through all range
districts as present indications would lead us to suppose they will

be, it is felt that the proportionate number of wethers will continue

to decrease. Just now the rangeman has place for wethers if his

location is such that the shipment of animals is difficult and ex-

pensive; if he has very cheap grazing lands, and can produce his

animals at very low cost; or if he has too few breeding sheep to

run his ranch at its full capacity. When high prices are ruling for

both mutton and wool, wethers will more than pay their way on
almost any range, but when the profit they yield is compared with

that from breeding ewes rangemen immediately see that the latter
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PLATE 13. A PRIME NATIVE WETHER IN THE FLEECE.

PLATE 14. THE SAME SHEEP AS IN PLATE 13 OUT OF THE FLEECE.
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are more profitable, hence wethers are being discarded by the more

progressive sheepmen.
As a mutton product, wethers are desired in hotel, restaurant,

dining car, and steamship trade, or in any place where the com-

paratively heavier cuts may be used to advantage.
The following grades include the offerings appearing on the

markets: PRIME, CHOICE, GOOD, COMMON.

PRIME WETHERS

The same conformation, quality, and condition are demanded
in prime wethers that have already been noted as characteristic of

prime yearlings. The most desirable weights range from 95 to

no pounds, and are popularly known as light, handy weights.

However, wethers weighing 140 pounds and upwards frequently

grade as prime if their heavy weight is accompanied by desirable

conformation, quality and condition. These prime heavy wethers

are selected for export and for a limited demand in a few large

cities, notably Chicago, New York and Boston. See plates 13,

14 and 15.

CHOICE WETHERS

Choice wethers must possess quality and condition to a marked

degree. Quality in this instance applies more particularly to light-

ness of pelt and to freedom from paunchiness than to coarseness

of features. Wethers of this grade must also come under the

light, handy or the heavy weights. Cho'ce wethers are used in

the same way as prime wethers, and both are sought by dealers

in high class mutton. The choice wether is usually slightly short

of prime in form, quality and condition. See plate 16.

GOOD WETHERS

Good wethers are characterized by coarseness and lack of prime
condition. They do not command the highest prices because they
do not dress a high percentage of marketable meat, nor yield a

quality of mutton satisfactory to a high class trade. If wethers
are pronounced in their weight of pelt, but. covered with thick fat,

they will come in this grade unless of undesirable weight. Fre-

quently wethers of choice condition and quality, and weighing 120
to 135 pounds, are placed in the good grade because their weight
is not adapted to the purpose for which they are desired. They
are +00 heavy for light, handy purposes, and too light for heavy
carcass purposes. See plate 17.
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PLATE 17. GOOD WETHERS.

COMMON WETHERS

This grade is made up of wethers of inferior quality and in

perceptibly underfinished condition. But for their undesirable

quality they would sell as feeders. They help to supply a cheap

city trade. See plate 18.

PLATE 18. COMMON WETHERS.
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KWES

This sub-class is composed of yearling ewes, surplus breeding

ewes, and those no longer useful for breeding purposes. As these

different sources indicate, there are wide differences in the age,

condition, and weight of the various offerings of ewes appearing
on the market.

Ewes do not sell on a par with wethers because they have, pro-

portionately, a greater percentage of offal and a smaller amount of

lean meat. Except in times of urgent demand for mutton, prime
wethers sell for at least fifty cents per hundred-weight more than

prime ewes. However, when the demand for mature mutton is

strong the difference is often no more than twenty-five cents. The

higher grades of ewes are used by dealers in high-class mutton for

hotel and. restaurant trade, but they, of course, are not as desirable

as the better grades of wethers. They function somewhat as a

supplement to wethers. The lower grades are used in cheap city

trade and in districts such as mining camps, where there is a call

for cheap mutton.

Ewes are graded as follows : PRIME, CHOICE, GOOD, MEDIUM,
COMMON or CtltLS.

PRIME EWES

Smooth, highly finished native and western yearling ewes, and
a very small number of well-bred, aged native ewes of prime qual-

ity and in prime condition, comprise the offerings in this grade.
Since the bulk of yearling ewes are sold for breeding purposes the

total offerings of prime ewes are small. Prime yearling ewes may
be not entirely above criticism in quality and condition, but be-

cause they are light in weight, they meet with ready sale. The
strongest demand is for weights not greater than 100 oounds.

However, large, smooth, aged ewes in prime condition sell as

prime ewes. The supply of such ewes is meager and they go to a
trade that could not handle many of them. See plate 19.

CHOICE EWES

Ewes of this grade must show development to a high degree
in form, quality and condition, as they are placed to the same use
as prime ewes. They may be slightly faulty in quality, condition
or weight, but they are usually criticised for their lack either of

quality or condition. Grain-fattened western ewes frequently sell

as choice. See plate 20.
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PLATE 20. CHOICE EWES.

GOOD Ew^s

Good ewes are appreciably open to criticism in condition and

often in quality. In most seasons of the year, ewes, choice in con-

dition and quality but of the unhandy weights, ranging
1 from 115

to 130 pounds, are also placed in this grade. See plate 21.

MEDIUM EWES

Underfinished condition and advanced age are usually evident

in this grade. Often ewes and their lambs are sent to market to-

gether. Ewes in such shipments are frequently too low in condi-

tion to be above the medium grade. The mutton from this grade

goes to supply a cheap trade. See plate 22.

COMMON OR CULX EWES

Offerings of this grade are pronounced in their lack of condi-

tion. Toothless old ewes, too decrepit to make use of feed and
thus regain desirable condition, are slaughtered for the cheapest
class of trade. As the winter season advances a number of ewes

appear on the market well advanced in pregnancy. Such ewes, al-

though they may be of choice quality and condition, sell as com-
mon ewes because of their high .percentage of waste and the ill

effects pregnancy is said to have upon the color of the carcass.

General quality cuts little figure in this grade, as the generaf un-

desirability passes all offerings through at about the same price.

See plate 23.
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PLATE 21. GOOD EWES.

PLATE 22. MEDIUM EWES.

BUCKS AND STAGS

On the market rams are designated as bucks. Stags are males

castrated later than the lamb stage of life and they sell on a par
with bucks. Strictly speaking, bucks are not graded although the

terms choice, good, and common are frequently used. Quotations
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PLATE 23. COMMON OR CULL EWES.

PLATE 24. CHOICE BUCKS.

on bucks do not fluctuate daily as do the 'quotations on the other
classes of mutton sheep, but the same quotation runs through a
period of days. This practice prevails because of the few sheep
offered in this class.

Buck carcasses do not go to any special branch of trade, but
they are distributed in with heavy wether carcasses, hence the
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more the carcass of the buck.. resembles that of the wether, the

more satisfactorily will it serve its purpose. The smooth buck of

tidy form with a light neck, high quality, and thick, firm flesh, sells

best. See plate 24.

FEEDER SHEEP
It must be obvious to everyone that the one thing which de-

termines whether a sheep or lamb belongs to the feeder class, is

condition. Whenever sheep are too low in condition to suit the

needs of the packer they fall into the feeder class, unless they be

extremely coarse in quality or weakened in vitality because of dis-

ease or advanced age.
The heavy run of feeder sheep occurs in the months of Sep-

tember, October and November, when rangemen are reducing
their flocks and preparing for the winter months. However buy-
ers are constantly looking for thrifty, underfinished stuff and a

limited number of feeder sheep go out from the markets every
week in the year. As the shearing season approaches buyers of

feeders from Michigan, Ohio, Indiana and Illinois make strong
bids for well wooled lambs. Such lambs usually make large gains

immediately after being shorn, and thus are made prime in con-

dition in a short period.

Practically all the sheep sold as feeders are grown on the west-

ern ranges. Occasionally a few natives are taken out as feeders

but so rarely and in such small numbers that they cannot be listed

as belonging to the feeder class. Experience has taught sheep feed-

ers that the thin natives on our large markets are, for reasons al-

ready mentioned, rarely profitable in the feed-lot.

The following are the recognized sub-classes of feeder sheep:
LAMBS, YEARLINGS, WETHERS, EWES.

FEEDER LAMBS

Feeder lambs are those thin in flesh left after sorting out those

in a band in suitable condition for the mutton trade. A great per-

centage of the feeder lambs reaching the markets fall into that class

because of certain influences under which they have been placed.
It may be that they have had an unequal chance with those in

highest condition in the band on account of not being so well nour-
ished by their dams; they may have been born too late to reach

that degree of condition, finish, and weight demanded by the

packer ; or, they may have been held too long at the shipping
place on the range or on the road by poor train service without
the necessary amount of feed, so that the deterioration in condition

placed what would have been mutton lambs in the feeder class.

The grades recognized on the market are: FANCY SELECTED,
Goon. MT^DTTIM. COMMOTST m?
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PLATE 25. FANCY SELECTED FEEDER LAMBS.

FANCY SELECTED FEEDER LAMBS

Not many of this grade of feeders are to be found on the mar-

kets. They are usually the result of long delay at the point of

shipment or in transit. Their quality, breeding, and age would

place them on the market for mutton direct from the range but

for some deteriorating influence that has reduced them in condi-

tion. Fancy selected feeders must not only possess the character-

istics of choice feeders as noted in the following pages, but in

addition they must be uniform in breeding and markings and show
an unusual amount of mutton blood for range lambs. Their qual-

ity, as evidenced by clear cut features, clean limbs, light and

smooth pelts, must be practically above criticism. They are nearly

always slightly higher in condition and heavier than the average
run of feeder lambs, ranging in weight from 65 to 70 pounds, and

in that state of thrift where gains can be placed on them rapidly.
If properly handled they are the grade of feeders that will finish

quickly into prime lambs. See plate 25.

CHOICE FEEDER LAMBS

Choice feeders will develop into choice and prime mutton lambs

if properly managed. Of the grades that come to the notice of

buyers generally, they are probably more uniform than any other,

and in order to get a fixed standard from which to make compari-
sons this grade is described in detail.

What the buyer expects of choice feeders is the ability to fin-

ish into prime or choice mutton lambs, and to produce gains at
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economical figures. The selection of such lambs is based upon

form, quality, constitution, condition and weight.

FORM. In general the form should be deep, broad, well knit,

of medium length and low set. This conformation indicates early

maturity, good constitution, capacity for growth, and a likelihood

of finishing into an attractive carcass with a relatively high per-

centage of valuable cuts. Very leggy, gaunt, narrow, loosely made

lambs usually fatten slowly and lack the ability to make economical

gains or to reach choice mutton finish. The choice feeder should

be of medium length rather than very long or short. Great length

is usually attended with general ungainliness and a tendency to

finish slowly. Since lambs of this conformation are usually very

long in the coupling, they, when at their best, lack the compact-

ness desired in the choice mutton lamb. On the other hand, the

unusually short lamb, as a rule, behaves on feed as though it had

been stunted. It is often fastidious in its feeding; it frequently

presents a paunchy appearance and has the misfortune to improve
but slightly during the feeding period. It has been said that choice

feeders should be low set but only a comparatively small number of

strong, western lambs have what we would term "short legs." In

making selections and keeping the other requisites in mind, the less

leggy type should be preferred.

QUALITY. Quality is a very important consideration in the

selection of feeder lambs, and it is that characteristic which is man-

ifested by a medium, sized, fine, clean cut head
;
medium sized, and

moderately thin ears
;

the hair on the face and legs, fine and silky ;

bone that is fine, and without coarseness at the joints; skin, thin

and without folds or wrinkles. A smooth skin without folds or

wrinkles and carrying wool of moderate weight is the most im-

portant requirement of desirable quality in feeder lambs. Lambs
with heavy pelts are discriminated against because they do not, as

a rule, gain as rapidly as lambs with smooth skin? and they never

command top prices when returned to the market fat, because, as

was stated in the early pages of this bulletin, the excessive weight
of pelt materially reduces the percentage of the dressed weight.

CONSTITUTION. The conformation which indicates a strong
constitution was described above under form. A wide, deep chest,
fullness in the heart-girth, depth and breadth of body indicate suf-

ficient space for well developed vital organs, or strong constitution.

Another important point, which if not a part of constitution is

closely akin to it, is thrift. The intelligent buyer of choice feeders

rejects all lambs that appear in the least unthrifty, such as lame
ones and those inclined to lag behind when the band is moving.
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CONDITION. While it is understood that no grade of feeder

lambs is in that condition we would call fat, choice lambs should

be fairly full in their outlines and without any suggestion of emaci-

ation. Such condition is of importance for two reasons. First,

the exceedingly thin lamb usually does not finish in- a normal feed-

ing period and second, a lamb of this description often fails to

make gains as economically as those in higher condition.

WEIGHT. The question of weight should receive considera-

tion. Choice feeder lambs range in weight from 55 to 62 pounds.

Lambs weighing less than this are regarded as being either too

young or too much retarded in growth to rade as choice. It is

expected of choice lambs that they finish into the weights most

desirable in a normal feeding period, which is from 90 to 120 days,

and hence the initial weight should not be much less than 55 pounds.

See plate 26.

PLATE 26. CHOICE FEEDER LAMBS.

GOOD FEEDER LAMBS

Several things may contribute to make lambs fall into the good

grade, such as undesirable condition, weight, conformation and

quality. Good lambs are usually more leggy and coarse than those

that are considered choice. They often make as good and occa-

sionally better gains than choice lambs, but chiefly on account of

their lack in quality they do not reach top prices when they are

returned to the market as fat lambs. Lambs weighing between

50 and 55 pounds and choice in form, but somewhat, although not
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excessively heavy in pelt, are placed in the good grade. They al-

ways meet with ready demand although they do not bring top

prices during the heavy run of feeder lambs. They are taken by
men who desire to keep their lambs all winter and shear them be-

fore marketing. When relieved of their heavy fleeces and finished

to a point where they are very fat. they are not seriously criticised

for their lack of quality, and they often sell as choice fat lambs. A
few weeks before shearing time when feeder buyers are taking un-

finished lambs to shear and to feed for a short period, this type

outsells any other. See plate 27.

PLATE 27. GOOD FEEDER LAMBS. LEGGY, COARSE, AND TOO THIN TO BE THE

MOST DESIRABLE FEEDERS.

MEDIUM FEEDER LAMBS

Lambs of this grade often have very heavy pelts and hence lack

appreciably in quality. Pronounced legginess and angularity of

form are frequently noticeable in bands of lambs grading as medium
but the chief discrimination is against their quality because of their

thick wrinkled skins, and dense heavy fleeces. While in most cases

they are thrifty they are usually below the weight most desirable

in feeder lambs and this together with their lack of quality and

desirable form places them considerably below the choice feeder.

See plate 28.
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PLATE 28. MEDIUM FEEDER LAMBS. NOTE THE VERY HEAVY PELTS.

PLATE 29. COMMON FEEDER LAMBS.
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COMMON OR INFERIOR FEEDERS

The lambs most common to this grade are little, light, late born,

weak lambs. They are known under several appellations, such as

"bums," "culls," "pewees" and "peanuts." Their weight may vary

anywhere from 25 to 45 pounds and because of their tender age,

light weight and weakened condition they require skillful care and

a long period of feeding upon nutritious feeds that will produce a

large amount of growth as well as fat. Hence the demand for

these lambs is limited because none but men of much experience in

lamb feeding and with proper equipment and feeds can successfully

handle them. Lambs of the above description are not discrim-

inated against because of their quality, but entirely because of their

lack in size, due either to retarded growth or late birth, or perhaps

both, and their lack of thriftiness. They frequently sell as prime
lambs after being carefully fed for five or six months. The ex-

tremely coarse, heavy pelted lambs lacking uniformity both in

weight and conformation are also placed in this grade.
The little lambs that form the bulk of the common grade are

said to appear in fewer numbers upon the markets each succeeding

year, due, perhaps, to improved management of the range flocks,

and a realization on the part of the range owners that it does not

pay to place them upon the market except under forced circum-

stances. It would seem, then, that it will not be many years be-

fore the common grade of feeders will be confined chiefly to very

coarse, thin and unthrifty lambs. See plate 29.

YEARLING FEEDERS

This class is made up exclusively from yearling wethers. As

previously stated mutton yearlings are substituted for lamb and if

they fail to make a desirable substitute they are not wanted, hence

quality and weight are of great importance in this class. In re-

cent years the number of yearling feeders appearing on the markets

has been so few that many orders for them could not be filled, and

they do not figure prominently in the feeder trade.

The offerings of yearling feeders are graded as follows:

CHOICE, GOOD, COMMON.

CHOICE YEARLING FEEDERS

To grade as choice, yearling feeders must be smooth and sym-
metrical in outline, fairly low set and compact, fine in quality and

light in weight. They should weigh 70 pounds or less as the most
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desirable weight for grain-fattened yearlings is from 85 to 90

pounds. Choice yearlings are usually in better condition than

choice feeder lambs because low condition in yearlings is more

objectionable to the packer than the same condition in lambs, and

thus yearlings higher in condition than choice feeder lambs are

placed on the feeder market. It is one of the objects of the pur-

chaser of yearlings to make a profit by increasing the value per

pound of the original weight through the process of finishing. If

he succeeds in making the spread between the cost and the selling

price per pound sufficiently wide he is not so much concerned about

keeping them for a long period to secure a large increase in weight.

See plate 30.

GOOD YEARLING FEEDERS

As in the lamb feeder class, so here, unevenness in weight, con-

dition, conformation or quality may cause yearlings to be placed

in this grade. It is a lack of uniformity in some one or more par-
ticulars more than in anything else that causes yearlings to grade as

good. As quality is greatly emphasized in the yearling feeder class

anything showing coarseness could not grade as choice and would

have to fall into the good or a lower grade. See plate 31.

COMMON YEARLING FEEDERS

Feeders of this grade are deficient in quality and usually heavy
in weight. If yearling feeders are heavy in pelt, coarse in bone
and weigh 80 to 85 pounds, they will likely sell as sheep when fin-

ished and, therefore, the feeder buyer cannot afford to pay as much
for yearlings of this description as he can for a lighter, smoother
kind. See plate 32.

FEEDER WETHERS

Of the wethers sold from the range for feeding purposes the

greater number is shipped direct to western feed lots, hence the

supply on the Chicago market is extremely meager.
The grades are as follows: CHOICE, GOOD, MEDIUM, COMMON.

CHOICE FEEDER WETHERS

To be considered choice feeders, wethers must be of good con-

formation, highly developed in quality and uniform in weight and
condition. The extremely thin wether is not particularly sought
after because it is mainly a question of price with the purchaser of
feeder wethers and if wethers of medium condition can be secured
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they are taken more readily than the thinner ones.

The choice feeder wether should be of a light, handy weight,
which ranges from 80 to 90 pounds. See plate 33.

GOOD FEEDER WETHERS

Good wethers should be uniform in weight and condition and

not open to serious criticism in conformation and quality. As in

the choice grade, the extremely thin wether is not sought after.

Wethers of this grade are usually inferior to those of the choice

grade in quality or condition. See plate 34.

MEDIUM FEEDER WETHERS

Wethers of this grade are usually criticized for their lack of

quality and condition. If wethers are in thin condition it is nec-

essary to carry them through a long feeding period and for this

reason they are less desirable than if their condition were such that

they could be fattened in a short period. More improvement may
be made during the feeding period by wethers of this grade than

those of any other and when fat they not infrequently grade as

choice.

Medium feeder wethers are likely to be large of frame and al-

though not heavy at the time of purchase because of their thin

condition, they are heavy wethers when marketed as mutton. See

plate 35.

COMMON FEEDER WETHERS

Extremely coarse wethers with heavy pelts, stags, the result of

castrating mature rams, and very old wethers, are included in this

grade. The offerings in common feeder wethers are small, and

what few there are do not sell readily. It is not uncommon to see

wethers of this grade held over several days in the pens before

meeting with a sale. They are unpromising from the feeder's

standpoint because they are likely to make gains slowly and at

high cost and when finished their lack in quality places them con-

siderably below the top of the market. See plate 36.
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PLATE 36. COMMON FEEDER WETHERS.

FEEDER EWES

During the past few years the demand for breeding ewes has

been so strong that the greater number of western yearling ewes

too low in condition to sell as mutton have been shipped out of the

Chicago market as breeding ewes. When there is a slow demand
for breeding ewes, however, the yearling ewe lops off into the

feeder class. Of the mature ewes sold as feeders, the larger num-
ber are those .that have spent their usefulness as breeders on the

range. They, vary considerably in condition, quality and general

thrift, and all feeder ewes may be graded as follows: CHOICE,
GOOD, MEDIUM, COMMON.

CHOICE FEEDER EWES

Most of the yearling ewes offered as feeders are placed in this

grade. They are of choice quality and in that degree of condition

at which gains are put on rapidly and early give a degree of desir-

able finish. They weigh from 70 to 80 pounds and when finished

yield a neat, handy-weight carcass. Smooth aged ewes of good form
and in medium flesh are also placed in this grade. See plate 37.

GOOD FEEDER EWES

To grade as good, feeder ewes must be smooth and healthy,
and their teeth must be sound. Owing to sharp demand in the

breeding ewe section during several years past many ewes of the

above description have gone to the country as breeders, provided
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they were good in fleece and sound in their udders. Good feeding

ewes are able to utilize almost any sheep feed without special prep-

aration, and also to make good gains during the feeding period.

See plate 38.

PLATE 37. CHOICE FEEDER EWES. THIS PLATE is ALSO REPRESENTATIVE OF

THE BEST TYPE OF WESTERN EWES SELECTED FOR BREEDING PURPOSES.

PLATE 38. GOOD FEEDER EWES.
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PLATE 39. MEDIUM FEEDER EWES.

PLATE 40. COMMON FEEDER EWES.
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MEDIUM FEEDER EWES

Ewes of this grade may be lacking either in quality or thrift.

If unthrifty, they are usually broken mouthed and in low condition.

Such ewes- are much less desirable than those belonging to the good

grade because they are more difficult to start on feed and must re-

ceive more careful attention both in preparing the feed and in the

method of feeding during the fattening period. See plate 39.

COMMON FEEDER EWES

Common ewes are very old and so depleted in condition that

they approach emaciation. As a rule their front teeth are gone or

worn so low that they are of little use. Only the best of care and

feed will secure gains on ewes of this grade, hence no one except
the most skillful feeders having an abundance of choice feed can

afford to handle them. Like common wethers, common ewes are

few in number on the market. See plate 40.

BREEDING SHEEP
This class includes both native and western ewes in about equal

proportions. Breeding bucks are exclusively natives.

The ewes most sought after are two, three and four-year-old,
dark faced natives in ordinary field condition. Dark faced ewes

sell better than those that are otherwise their equals, because their

lambs, being dark faced sell better than light faced lambs on the

eastern markets. Western ewes are very popular for breeding pur-

poses in certain localities, as Ohio, Michigan, and western New
York, and many engaged in the trade think they should be pre-

ferred over natives because they are more hardy and comparatively

free from internal parasites. Many of the ewes offered for breed-

ing purposes are yearlings, but they are not as desirable as two or

three-year-old ewes because they are immature and likely to be un-

satisfactory as mothers at their first lambing. The native yearling

is heavier and more nearly mature than the western yearling and

she meets with a correspondingly better sale.

The offerings on the market come under the following grades :

FANCY SELECTED, CHOICE, GOOD, COMMON.

FANCY SELECTED BREEDING EWES

Only a very few of the breeding ewes sold out of the market

can be regarded as Fancy Selected. Occasionally an order is placed

for a small number of fancy ewes. These are secured by making
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PLATE 41. FANCY SELECTED BREEDING EWES. Photo by courtesy of American

Sheep Breeder.

individual selections from different shipments of native ewes com-

ing to the market, and it may take several days to get together a

shipment. Such ewes are high grades of some of the Down breeds,

usually Shropshire, and in addition to being thrifty and sound, they
are uniform in quality, conformation, fleece and style. Ewes of

this grade are, as a rule, in higher condition than any other offer-

ings of breeding ewes because consideration for the requirements
demanded makes it necessary to disregard high condition which
most purchasers would rather secure through cheap feeding. See

plate 41.

CHOICE BREEDING EWES

Since the greater number of the more desirable breeding ewes
are in this grade a detailed description is undertaken. The selec-

tion of choice ewes is based upon form, constitution, age, sound-

ness, breeding, quality, and condition.

AGE AND SOUNDNESS. As stated above, the most desirable

ages are two, three and four years, and more particularly two and
three years. When breeding ewes go to the country it is the

thought of the purchaser that they are to produce, on the average,
three crops of lambs before they are sent back to the market as old

mutton ewes
; hence, if the age is anv greater than four years the

ability to produce profitably for three years is very doubtful.
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Soundness refers to the condition of the mouth and udder. A
broken mouth, which means missing teeth or teeth worn down

short, indicates advanced age and although ewes may otherwise

look desirable for breeding purposes they cannot grade as choice if

the teeth are not intact. It is necessary that the choice breeding

ewe have a sound udder and it is pronounced sound when it is soft

and pliable to the touch without abnormal development on either

side. Any ewe not having a sound udder should be rejected as a

breeder, but in the good and common grades some carelessness is

exhibited in this respect.

BREEDING. The breeding most sought after is some one of the

Down breeds, chiefly because of the dark color upon the face and

legs. Early in the season of the breeding ewe trade, when

Kentucky, Tennessee and Virginia are taking large numbers of

breeding ewes, color has a pronounced influence upon the desirabil-

ity of a ewe. Of two ewes, one with light markings and the other

with dark, but equal in all other respects, the one with dark mark-

ings is placed a grade higher than the other. It is also desirable

that the breeding of choice ewes be such that they have abundant

fleeces of medium wool, which means that the wool be of medium
fineness and length, dense and evenly covering all parts of the body.
Since they are to remain in the country for three seasons the qual-

ity and quantity of wool they produce is no inconsiderable item.

CONSTITUTION AND FORM. The smooth, low set, symmetrical
ewe is preferred over the angular, upstanding ewe with uneven top
and lower lines. Since the breeding ewe is to produce and nourish

lambs it is essential that she be deep and wide in the chest, and
that she have a roomy middle, all of which indicates that she

has a strong constitution and well developed assimilative powers.
Choice ewes, unlike fancy selected, do not necessarily have to be

of stvlish carriage. From the standpoint of breed type, they are

often plain about the head, with rather long necks, and long in the

coupling to the extent that they could hardly be regarded as com-

pact.

QUALITY. Choice breeding ewes should have smooth, rather

refined features and bone of medium size. Ewes of this grade are

used t produce choice and prime lambs for the spring and early
summer markets, and without a great deal of general quality, they
could scarcely fulfill their mission. It is well to distinguish be-

tween good general quality and over-refinement, as delicate, over-

refined ewes are without sufficient constitution to be profitable pro-
ducers.
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CONDITION. While choice breedine ewes should be thrifty and

active, fat is not desirable as the purchasei prefers to place these

ewes on pasture and cheap forage feeds, which will secure the con-

dition desired at a lower cost than the price demanded on the

market. Breeding ewes are somewhat like feeder lambs in that

they are the result of a sort where those ewes of desirable form,

quality, breeding, age, soundness, and thrift, but somewhat lower

than mutton condition are selected cut from those that are fatter

and desirable for mutton. See plate 42.

GOOD BREEDING EWES

Several factors combined cause breeding ewes to grade as good,
such as undesirable markings, age, weight, conformation and con-

dition. Very often ewes of this grade are shipped from the Chi-

cago market to parties in the country who act as dealers, and these

dealers divide the shipment into small lots and sell them to the

farmers. In this way small uniform lots may be secured and some

of these lots may grade as choice, while others would grade as

common, and still others would grade as good. See plate 43.

COMMON BREEDING EWES

The general run of this grade show no single line of breeding.
In many instances they are so noticeably advanced in age that it is

evident their stay in the country as producers will be short. Per-

haps there is no better way to define this grade than to say they
are on the border line between breeders and feeders, and fortu-

nately they are not sold in any considerable numbers as breeders.

See plate 44.

BREEDING BUCKS

While the rams sold out of Chicago market as breeders vary
in age, weight, and markings, there are no recognized grades.
Those most sought after are dark faced, smooth, low set, vigorous

looking rams of a year or more in age. In times of great scarcity

ram lambs are taken out for breeding purposes. Inspection of

rams selected for breeding out of the open market reveals the fact

that the greater percentage show undesirable form and a mixture

of breeding. It is deemed unnecessary for the writer to go beyond
the province of this bulletin to point out to intelligent breeders the

effects of mating grade ewes with sires of the type generally found

on the open market. See plate 45.
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PLATE 42. CHOICE BREEDING EWES:

PLATE 43. GOOD BREEDING EWES.
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PLATE 44. COMMON BREEDING EWES.

PLATE 45. BREEDING BUCKS.
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Hot House Lambs (Spring Lambs). The term "hot house

lambs" refers to those produced early and marketed before the gen-
eral run of spring lambs start to market, which is about May 20.

A few shipments of these lambs reach the Chicago market but they
are called "spring lambs," not "hot house lambs," and they do not

sell as well correspondingly as the same kind of lambs do'on the

eastern markets. Those who specialize in producing "hot house

lambs" usually contract them to be sent in small shipments of

dressed carcasses direct to the retailer. This is probably the most

advantageous way to market them because they are slaughtered be-

fore they are old enough to ship well alive.

PLATE 46. A HOT HOUSE LAMB.

"Hot house lambs" are most in demand from Christmas until

Easter. They must be fat and weigh between 40 and 55 pounds.
See plate 46.

Export Sheep. Most of the sheep selected for export are the

heaviest of their class. They are usually in prime condition and of

the choice grade. Wethers are preferred, but ewes, yearlings, and

lambs are also taken, hence the term "export" cannot be said to

apply to any particular sub-class of mutton sheep. Many buyers
use the term freely to designate wethers, yearlings, ewes, and lambs

heavy in weight and prime in condition whether they be taken for

export or not. -
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THROW-OUTS

This is a term applied to lambs rejected as feeders. After a

band of lambs has been divided into the mutton and feeder classes,

the purchaser of the feeder end usually has the privilege of reject-

ing those not suitable for feeding purposes. Lame lambs, those

appearing unthrifty, entire males, those large enough to be sus-

piciously near the short yearling age, and frequently black lambs,
make up the rejections. Black lambs are not always rejected, but

a number of Ohio and Michigan feeders object to them because

they make the band of lambs less uniform in appearance.
Throw-outs sell late when most of the sales for the day have

been effected. There are but few of them and these few are not

uniform in weight and condition. They are never fat enough to

be turned into other than a cheap grade of mutton. All these sur-

rounding circumstances make them the quest of small city butchers

who cater to a cheap trade. Throw-outs are often called "rejects,"
but they are never known as culls or by any of the terms which
denominate the grades under the regular classification. Sometimes

they sell on a basis of cull lamb prices; at other times, upon that

for medium lambs.

DEAD SHEEP

These are sheep that meet with death in transit. Losses are

greatest in warm weather when deaths are frequent if close crowd-

ing in the car is practiced. Native shippers often experience a loss

of sheep in transit by making them part of a mixed load with either

swine or cattle. They usually try to guard against such losses by
partitioning the sheep off to themselves, but the bumping of the

car in switching often breaks down the partition by throwing the

animals against it.

Dead sheep have a value chiefly for their wool. The best are

worth twenty-five cents per head. It is claimed that fifty percent
of them are worthless on account of the wool being mangled and

trampled off.

GOATS

Goats are sold for slaughter provided they are in good condi-

tion, but they do not sell on a par with sheep. Only a few are

sold on the Chicago market, and hence they are not graded. If

they are too thin in condition to sell for slaughter, they are sold

to go to the country to browse over brush lands. This demand is

very uncertain, and offerings for this purpose are frequently held

for several days before they can be sold. See plate 47.
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VHE SHEEP INDUSTRY FROM THE MARKET
STANDPOINT

BY W. C. COFFEY, First Assistant in Sheep Husbandry

LOCATION AND DEVELOPMENT OF THE PRINCIPAL SHEEP MARKETS

With two exceptions, the large central sheep markets of the

United States are located in the Mississippi and Missouri Valleys.

According to the report of the United States Department of Agri-

culture, the principal markets with the number of sheep received in

1907 were :

Chicago 4,218,115
Omaha 2,038,777
Kansas City 1,582,148
Buffalo 1,206,400

Pittsburg 1,048,479
Denver 828,432
St. Joseph 764,287
St. Paul 568,028
St. Louis , 564,920



-
:tor

If close proximity to the regions where most of the sheep are

produced were the only factor in determining the best location for

a market, the largest markets would be still farther west than they

are, because nearly seventy-five percent of the sheep in the United

States are west of the Mississippi river and fifty-seven percent are

in the Rocky Mountain region and west to the Pacific Coast.

Shipping facilities for getting the output of the packing hous

to the consumer have an important bearing. Still another factc

which has a great deal of influence is the fact that many sheep from

the west are fattened in the Mississippi and Missouri valleys. Many
of these are handled twice by the markets, first as feeders, and

again as sheep intended for slaughter. When sold as feeders, they

go only a comparatively short distance from the market and this

is a factor that equalizes the seeming disparity of the markets being
too far removed from the regions of heaviest production, and

really makes such places as Chicago and Omaha the actual centers

of the sheep trade.

The great central sheep markets of today have enjoyed a very

large growth during the last twenty years. The total number ol

sheep received at Chicago in 1887 was 1,360,862; in 1907, 4,218,-

115. This grow7th is largely traceable to the turning of the sheep

husbandry interests in the west from wool production, as a primary

object, to the production of both mutton and wool, and to the rise

of the sheep feeding industry. By liberal infusions of mutton blood

into their flocks, and by marketing their sheep at a younger age

than formerly, western flockmasters supplanted a dry, ill-flavored

mutton with a wholesome product that met with ready demand.

Almost at the same time sheep feeding became popular, and these
3

better bred sheep of the range were also better fed. A further im-

petus was thus given to mutton consumption which has now reached

the point, in many of our cities at least, where the only check to

liberal consumption is the lack of the ability to buy.
With this increased activity in the production of better mutton

in the west and in feed lot operations, the large markets have not

only increased in volume of business but they have also improved
in their organization, as may be seen in the review of conditions

past and present at the Chicago market. Formerly sheep on this

market were not classed and graded, but they were sold in mixed

bands just as they were unloaded from the cars. Often these mixed

shipments were made up of all ages and sexes, in every degree
of quality and condition. The volume of the business was small;

mutton was not much sought after and hence the need of careful



discrimination was not felt. To the commission man or the buyer
this system perhaps did not offer great inconvenience. Perhaps the

buyer even counted it to his advantage as he is inclined to measure

the value of the whole offering by the inferior individuals in it.

But to the shipper who occasionally visited the market, little oppor-

tunity was presented by such a system to determine the preference
of buyers. This system gave way to one that is more orderly and

definite. The clay of the buyer taking "pot luck" on shipments as

a whole is over. Now they are sorted into the different classes and

grades and thus presented for the inspection of the buyer. The
result is an orderly and definite market by which the man who fol-

lows his shipments to sale may be enlightened, and from which

market quotations may be made that will be of aid to those that

have sheep to sell.

With respect to control of receipts so that violent fluctuations

in prices do not occur within a very short space of time, the Chicago
market has greatly improved during the last twenty years. Until

the sheepmen of the west became fully recognized as specialists in

mutton production, treacherous and violent fluctuations were mat-

ters of almost daily occurrence. There are records of declines of

fifty cents per hundred weight in prices within an hour. The large
western shipper was obliged to forestall such ruinous conditions.

This was done by establishing feeding stations on the railway lines

tributary to Chicago from the west. Most of these are owned and

controlled by the railroad companies, altho a few are owned by
private parties. The large shipper consigns his sheep to some one

of these feeding stations and then awaits the advice of his commis-
sion firm as to the number of sheep and the time he shall send them
to market. A shipment of say twenty thousand sheep is thus dis-

tributed over a period of a week or ten days instead of all being

dumped on the market on the same day. Since from sixty-five to

seventy-five percent of the sheep reaching the Chicago market are

consigned first to the feeding stations, it can readily be seen how
much they aid in preventing market glutting. The record run of

sheep on the Chicago market for one day is little less than 60,000
and a run of 40,000 is considered very heavy, but were it not for

the feeding stations it is claimed that there would frequently be

days when the run would be from 60,000 to 100,000 head.



l. INTERIOR VIEW OF A SECTION OF THE SHEEP FEEDING STATION
AT MONTGOMERY, lu,. CAPACITY OF THIS STATION, 75,000 SHEEP

THE NATURE OF THE SUPPLY OF SHEEP RECEIVED AT THE
CHICAGO MARKET

As already intimated, the greater number of sheep reaching the

Chicago market are produced in large bands on the western ranges.
These are known as western sheep. When these western sheep are

fattened on the farms or in the feed lots of the central and eastern

states and returned to the market, they are still regarded as western

sheep. The sheep produced usually in small flocks on the farms

of the central and eastern states are called natives. It is difficult

to describe all the differences between native and western sheep so

the reader may fully understand what they are. Western sheep
bear evidence of Merino blood which may be noted in the fineness

and compactness of their wool, occasional folds or wrinkles on their

necks, and the fine, silky appearance of the hair on their faces and

legs. As a rule, Merino blood is less evident in the sheep of the

native flocks, hence their wool is more open and they are compara-

tively free from folds and wrinkles. However, many producers of

natives are purchasing western ewes, and their lambs are almost, if

not quite identical in breeding with that of many western lambs,

but there are differences due to feed and management which are

readily detected by men on the market.

The number of lambs received by the large markets greatly ex-

ceeds the number of sheep. Before the west turned to mutton pro-



luction the reverse was true, but now it is estimated that lambs

:onstitute eighty percent of the total receipts of the Chicago

larket, and doubtless the same is true of the other large markets.

Not only has there been a change in the relative numbers of

sheep and lambs marketed, but there has also been a change in the

listribution of the lambs thru the different seasons. Formerly
rhen the supply was drawn almost exclusively from native flocks,

icy were on the market in appreciable numbers during the summer
ind early autumn months only, but now they are received every
reek in the year. As the large numbers received would indicate,

lambs are preferred by the consumer, and this even distribution of

them thruout the year has doubtless greatly stimulated consumption.
A great deal of interest attaches to the relative merits of west-

ern and native sheep and lambs for slaughtering purposes. Buyers
for the packers or meat trade state that the best native lamb is bet-

ter than the best western, and the particulars in which it excels are

the flavor, color and juiciness of its meat. The same is true of

sheep altho in lesser degree. The best native lamb is better

lan the best western lamb because it is better in breeding and it

is usually better fed. The western lamb is forced to take a great
leal of exercise over the range in its search for food, and this is

>rhaps one of the reasons why its flesh is darker in color and less

juicy than that of the native lamb of prime finish that has usually
been confined to small pastures.

It is claimed that the range grasses do not equal those in the

districts where native lambs are grown in imparting desirable flavor

to the flesh of lambs. Lambs fattened on the range are often

driven long distances to a shipping point, and subjected to several

days of scant food and water supply while enroute to market. Al-

though these lambs are usually rested a few days at the feeding sta-

tions, it is believed, nevertheless, that the hardships undergone in

reaching the market are in part responsible for the criticism brought

against the flavor, color and juiciness of their meat. The fact that

the best native lambs are conceded to be better than the best west-

ern lambs for the meat trade should be a matter of great encourage-
ment to their producers. However, producers as a whole should

be chiefly concerned about the merit of their average product, rather

than that of a few exceptional individuals that surpass anything else

of their class. Relative to this fact the buyers for the packers as-

sert emphatically that the average native lamb is much inferior to

the average western lamb. This statement should be seriously con-

sidered by producers of natives in general, because when linked



with the statement that the best native outclasses the best western,

it suggests that the producers of natives are either handicapped by
difficulties which they cannot control or are open to criticism in

their methods.

FACTORS TO CONSIDER IN HANDLING SHEEP AND LAMBS INTENDED

FOR MARKET

Before proceeding further with this discussion, it is well to con-

sider a number of distinctly market requirements which producers
of sheep and lambs should constantly bear in mind. Offerings, to

sell to best advantage, should be as uniform as possible. A few

under-finished lambs scattered in with a band of fat ones gives the

buyer an opportunity to discriminate against the condition of the

whole band more than the lack of finish of these few would justify.

With respect to general quality the same is true. Unevenness in

size works against values by making the selection of weights de-

sired by the buyer more difficult. Variations in markings and wool

lessen uniformity in general appearance and emphasize small dif-

ferences in quality, condition and weight. Therefore producers
should attempt to handle and market their sheep and lambs so that

they will be uniform in quality, condition, weight and general ap-

pearance.
In this, western sheepmen have several distinct advantages over

producers of natives. First of all, the average western producer
makes sheep growing his chief business. Because his shipments are

large he usually follows his offerings to the open market and be-

comes fully acquainted with its requirements. He handles large
numbers which allows him to grade his consignment with a view to

securing uniformity in his offerings. Conditions on any particular

range make it necessary that the lambing period be short, and hence

the lambs are uniform in age and fairly uniform in size. Western

lambs too low in condition to come within the higher grades for

the meat trade sell well as feeders because they are healthy.
Infection with parasitic diseases is much more common in na-

tive than in western flocks, and this is the one great difficulty that

does much toward putting native lambs on unequal terms with

western lambs. When sheep or lambs are seriously infected with

internal parasites, it is almost impossible to fatten them and hence

they are unsuitable as feeders, and the only outlet there is for them

is to place them on the market as an inferior product for the meat

trade. Whether the common occurrence of internal parasites in

native flocks may be traceable in part to faulty methods of flock



management cannot be definitely answered in this discussion, be-

cause practical methods for preventing infestation have not yet
been worked out. Ho\vever, sheepmen believe that in time this

difficulty will be largely overcome where careful methods are fol-

lowed.

But aside from such difficulties as parasitic diseases, growers
of lambs, as intimated above, cannot expect to produce a prime

product regularly unless they are careful in their methods of breed-

ing, shepherding, and marketing. Along some one or more of these

lines the average grower of natives is criticised by the market. In

the selection of breeding stock, sufficient care is not taken to select

rugged, healthy ewes that give promise of producing and properly

suckling vigorous lambs. Sufficient care is not exercised in weed-

ing out of the flock ewes that breed irregularly and by so doing
lessen the uniformity in size of the lamb crop. Too often ewe
lambs born late and after the regular lambing season is over are

retained for breeding ewes because they are not large enough to

market when the lambs born in season are sold. These develop
into ewes that are usually under size and late breeders, and hence

should not be in the breeding ewe flock. The average grower of

natives is inclined to pay too little attention to the ram he selects.

The grade ram is retained in many instances and it is common to

see, at the head of flocks, rams that are not of the approved market

type.

Altho producers of native lambs are often criticised by the

market for not selecting the right kind of parent stock, they are

more often criticised in their methods of shepherding and market-

ing. In the estimation of the market they are indifferent to the

need of having their lambs fat before sending them to market.

The following observations may suggest why the above is true.

Many owners of small flocks keep their sheep chiefly to destroy
weeds and to utilize what otherwise would be considered waste.

Since they handle only a few sheep, they feel it is not worth the

effort to make their lambs fat before marketing. Not infrequently
owners of a comparatively small number of lambs are unable to

determine whether they are in suitable market condition. They are

able to distinguish between the fat and the noticeably thin lamb,
but not between the fat lamb and the one in medium flesh. Their

difficulty arises from the fact that they judge condition by the ex-

ternal appearance of the lamb. Often lambs in medium flesh appear
to be fat because the wool conceals their lack of finish. The only
safe guide in determining condition is to place the hand on the ani-
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mal. If the spine and ribs are prominent as revealed by the touch,

it is a sure indication that the animal is too low in condition to

grade high on the market. In general it does not pay to market

healthy lambs until they are at least in choice condition, and those

who produce them should realize the importance of this fact fully

as well as the growers of pigs realize that it pays to have them fat

before marketing.
The majority of the growers of native lambs neglect to castrate

the ram lambs. The market denounces this neglect in unmistakable

terms. Some growers are ignorant of the fact that "buck" lambs

are not as desirable as wether lambs; others are afraid to castrate

because of probable losses from the operation, and thus thousands

of "buck" lambs reach the markets each year. When these lambs are

no more than two and one-half months old, they begin to develop

a coarseness which increases rapidly with age. As their sex instinct

develops they become very active at teasing the females in the flock

and at fighting among themselves. By this activity they not only

reduce themselves in flesh, but all others in the flock. They become

large and coarse in frame and thin in flesh, a combination that places

them in the cull grade when they reach the market. In many in-

stances they show the breeding and the care, such that, they would

have graded as choice had they been castrated early in life. During
the latter half of the summer season these "buck" lambs sell for at

least one dollar per hundred weight less than choice lambs. On a

hundred lambs averaging eighty pounds, this represents a loss of

eighty dollars, not taking into account the loss of flesh which results

from the fretful activity of ram lambs. Thru the head buyer of a

large packing firm in Chicago the writer learned of a firm, Messrs.

Hall & Campbell, Shelbyville, Kentucky, that makes a practice of

contracting a large number of lambs each season with the privilege

of castrating the ram lambs. This firm has built up an enviable rep-

utation for the superior quality and finish of the spring lambs it

sends to market. The writer sent the following questions to Messrs.

Hall & Campbell, and the subjoined letter, which is a reply to these

questions, illustrates how well it pays to castrate ram lambs in-

tended for the meat trade. The questions follow.

First. How long have you followed the practice of castrating
the lambs you contract for early in the season ?

* Second. At what age do you operate on the lambs ?

Third. How much do you think it improves the quality and

value of the lambs?

Fourth. Is this very high quality for which your lambs are

known due principally to docking and castrating, or do you see to
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it that the lambs are given better than usual care in the way of feed-

ing, and are they bred directly with a view to producing prime
lambs ?

Fifth. Has your practice awakened the growers in your sec-

tion to the fact that it is very necessary to castrate ram lambs if

they are to be made prime for the market ?

SHELBYVILLE, KY., Aug. 22, 1908.
W . C. Coffey, Urbana, Illinois.

DEAR SIR: Your letter in regard to the castrating of lambs

received through Mr. Embry and we take great pleasure in giving

you what information we can. We have been castrating the lambs
which \ve contract for early in the spring for fifteen years. We
castrated only a few at first as people were afraid it would kill

them. We agreed to give them three dollars per head for all lambs
we killed by castrating. At the present time the majority of the

best farmers in our section castrate their lambs.

We sell our lambs from fifty to seventy-five cents per hundred

weight higher any year than those who do not practice castrating.
As far as quality is concerned there is no comparison. It makes us

sick to go among a lot of buck lambs and attempt to select a good
load. A lamb should be castrated when he is a few days old

;
how-

ever, since we have the greater part of it to do, we do not get to

many of them until they are two months or more of age. There is

no more art in castrating a lamb than there is in castrating a pig or

calf : just cut off about one-third of the sack, pull the testicles out

and let him go ;
the sooner you get through the better.

We think the quality is principally due to castration. They are

bred and fed the same as other lambs. We would be pleased if you
could manage to see a load of them. The best farmers here would
castrate their lambs were they to get no more for them than people
who do not practice castrating. They would follow the practice
because they can keep castrated lambs as long as they please and

they will grow and fatten if they are liberally fed. Not so with
buck lambs. After a certain time they go backward until they be-

come comparatively worthless.

If there is any further information we can give you we shall

gladly do so. Yours truly,

(Signed.) HAIX & CAMPBEU,.

Nearly all of the lambs in the locality where Messrs. Hall &
Campbell purchase are marketed in the early summer before the

lambs are old enough to have the sex instinct developed to the same
extent as is characteristic of the general run of native lambs on

the market, and yet their letter is strong evidence that it pays well

to castrate lambs that are to be marketed at a comparatively young
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age. Over and over again have the various live stock journals told

the public that "buck" lambs are discriminated against on the mar-

kets and yet they seem to be as prevalent as ever. Thousands of dol-

lars are lost in the flocks of the central states thru their owners neg-

lecting to castrate the ram lambs. Each year the market cries out

louder than ever before against the cull "buck" lamb, which means
that he is more sharply discriminated against as years go by. Hence

every producer of native lambs should awaken to the unfavorable

standing of the "buck" lamb, and also to the fact that with very
little work and small risk this same lamb can be castrated and thus

be made much more desirable for the meat trade.

SHIPPING SHEEP AND LAMBS TO MARKET

In shipping sheep or lambs to market care should be taken to

handle them so they will appear to best advantage at the time of

sale. The car in which they are shipped should be well bedded

with dry straw or some other material which is its equivalent for

keeping the animals clean. It is not necessary to give each sheep
or lamb in the car more space than enough to stand comfortably,
but overcrowding should be avoided. In hot weather especially,

overcrowding results in losses. At this time losses are likely to

result from mixing lambs in with older sheep, because the lambs

often suffocate from being crowded in between animals larger than

themselves.

At the time of shipment the fleeces of sheep or lambs should

be dry. If they are wet it is difficult to keep them clean in appear-
ance even though the car be well bedded. If they are very wet

when they reach the market buyers do not like to bid on them, and

if they do they attempt to allow for the moisture in the wool by

offering less for them than if they were dry.

If at the time of shipment some of the sheep or lambs are foul

behind from dung being lodged in the wool, it is well to clip this

soiled wool off before they are loaded. This should be done because

the close crowding in the car causes the sheep that are foul to soil

the sides of those that are clean. There are also other reasons for

clipping away this soiled wool. It detracts from the appearance of

the animals and from their value when considerable in amount.

Sheep or lambs that are docked are less likely to be foul behind than

those that have long tails and hence all sheep growers should prac-
tice docking their lambs when they are a few days old.

To avoid heavy shrinkage in shipment, sheep or lambs should

be either hauled or driven in a slow walk to the shipping point,
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They should be loaded as late in the day as is possible to get them
on the market next morning in good time. The Chicago market is

usually at its best between 8:co and n :oo a. m., hence a shipment
of sheep or lambs should be ready for the inspection of buyers dur-

ing these hours. They will appear to better advantage if they have

an opportunity to drink a moderate amount of water and to rest

for an hour or two before the market opens.

PURCHASING FEEDERS ON THE OPEN MARKET

LAMBS

It is the object of the purchaser to secure the lambs most suit-

able to his method of feeding at the lowest possible cost. Some-
times circumstances are such that he can afford to take less desirable

lambs on account of their lower cost, but in general it pays to

select thrifty lambs that are uniform in quality, condition and

weight. So important is this general rule that discriminating buy-
ers purchase with the privilege of rejecting the undesirable lambs
in a band. First of all, thrift is emphasized. It is manifested by a

certain amount of life and spirit and a condition of flesh which

suggests health and vigor. Hence the discriminating buyer rejects
the extremely thin lambs, the dull, sickly looking ones, those that

are lame, and those inclined to cough a great deal and to lag behind

when the band is moving. Such lambs are likely to die in transit

to the farm or during the feeding period. The feeder usually loses

a few lambs during the feeding period, and were these unthrifty
lambs purchased the percentage of loss would make profits doubt-

ful.

Careful buyers examine a band of lambs before purchasing to

see if they are infected with ticks or lice. The more open wooled
ones are the more likely to be infested and they are the ones ex-

amined. This is a matter of small consequence if the lambs are to

be dipped, but at the present time the government does not require
that sheep and lambs sold on the Chicago market for feeding pur-

poses be dipped before leaving the yards. Buyers do not like to

have them dipped because it weakens them, causes them to take

cold, and for these reasons makes it difficult to secure gains on them,

during the early part of the feeding period. In general, however,

the writer feels that it would pay to dip lambs after they arrive at

the farm to guard against infestation from ticks or an outbreak

of scab.

Uniformity in quality, condition and weight should be empha-
sized, for, select as carefully as he may, the purchaser will not be

able to have all of his lambs alike in these particulars at the same
time. In cases where several carloads are purchased, some conces-
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sion may be made because the feeder is not obliged to market all of

his lambs at the same time, and he has the opportunity of making
uniform shipments by sorting over his lambs and holding those that

are not finished. But even the big feeder cannot deal with a great

amount of unevenness in quality, condition and weight without

suffering inconvenience in handling them during the feeding period
Should he select lambs that are very uneven in their general quality
it would be difficult for him to make uniform shipments, because

this is a fault that feeding does not rectify except in slight degree.

The most suitable type of feeder lambs varies somewhat with

the length of time they are to be fed and the method of feeding to

be followed. In Illinois many lambs are run in the fields and never

shedded during the feeding period. This method calls for a strong,

rugged lamb with a compact and comparatively heavy fleece to

protect it from variations in the weather. If shedding is practiced,

the more delicate lambs with less wool may be handled with profit ;

for example, Mexican lambs would be unsuitable for feeding out

of doors in the state of Illinois where the climate is variable, but

under shelter they would be very satisfactory.

If the purchaser desires to finish his lambs in a short period of

from 70 to 90 days, he would better select large lambs weighing be-

tween 60 and 70 pounds and in, higher condition than the average
run of feeder lambs. As a rule lambs of this description are in the

feeder class only because they have lost in flesh and fat by long de-

lay at the point of shipment from the range, or on the road by poor
train service. They are strong and thrifty and can take the heavy

feeding necessary to finish them in a short period. When a long feed-

ing period is practiced, the large lamb in rather high condition is

not so desirable because such a lamb is likely to become too heavy
to suit the demands of the market. This so-called long feeding

period does not involve a long period of feeding directly with a view

to preparing the lambs for the market, but it is more like a combi-

nation of stocking the lambs for a time and later feeding to finish

them. They are usually held from six to nine months and shorn

before they are marketed. Hence the heavy fleeced lamb in medium
feeder flesh and weighing about 55 pounds is preferred. It is neces-

sary that these lambs have enough mutton blood to give them desir-

able form and quality, but if they are of pronounced mutton type

they are likely to get too heavy for the demands of the meat trade

before they are finished. Where shearing before marketing is prac-

ticed, a great deal of care should be exercised in selecting lambs that

will shear large fleeces of good quality. The kind of fleece that

usually gives best results is one that is tlense, compact and of good
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length. No particular breeding can be pointed out as being superior
to all others, but by way of illustration it may be stated that the

cross between a range Merino ewe and a long wooled ram of a

recognized mutton breed produces the fleece that fills the require-
ments.

Occasionally late lambs of desirable quality with good fleeces

and fat enough but too light for the meat trade can be secured at

feeder prices. They weigh about fifty pounds. They are highly

satisfactory for keeping thru a long period as they are very thrifty
and they gain rapidly in weight.

Lambs that are pronouncedly lacking in general quality do not

fit in well with any method of feeding. These are Iambs that are

heavy in pelt and as a rule do not make satisfactory gains, and when
finished they are always discriminated against by buyers for the

meat trade. Another kind that does not meet with favor is the

very thin lamb. As stated above, such a lamb is unthrifty when
found in a band which, as a whole, is in desirable feeder condition.

If the whole band is in very low condition it is suspected that they
have been badly handled and more or less stunted. Hence they, too,

are regarded as unthrifty. They do not start as well on feed as

fleshier lambs and the percentage of loss is likely to be great. Oc-

casionally such lambs, when bought at low figures, are a profitable
investment. Experienced feeders with ample shelter and an abund-
ance of feed may handle them with profit, but not unless they are

purchased at a low price.

YEARUNGS AND WETHERS

Feeder yearlings and wethers are usually in higher condition

than feeder lambs. Gains on yearlings and wethers usually cost

more than they sell for, and for this reason the purchaser of feed-

ers buys with the hope of increasing the value of the weight pur-
chased thru the process of finishing. He is anxious, therefore, to

buy at a low price animals of desirable quality and weight and in

good condition. Often wethers are thrifty but in thin condition.

These, if purchased right, may be profitably grazed or stocked in

the early fall and winter and fed later. The same attention to uni-

formity in thrift, quality, condition and weight should be given to

the selection of feeder yearlings and wethers as is given to the se-

lection of lambs.

FEEDER EWES

Desirable feeder ewes should be in fairly good condition. Old
ewes six and seven years of age form the bulk of the offerings, and
the intending purchaser should examine their mouths in making
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selections. Those that have their teeth can utilize almost any kind

of feed, but toothless ewes cannot. If toothless ewes are taken

the price paid should be such that the purchaser can afford to pre-

pare their feed so they can utilize it to good advantage.

PURCHASING BREEDING SHEEP ON THE OPEN MARKET

Both rams and ewes are sold on the Chicago market for breed-

ing purposes.
The rams are natives and mostly grades of the Down breeds.

A glance at these rams purchased in the Chicago Yards for breed-

ing purposes is sufficient to prove to experienced sheepmen that

they should not be selected to sire market lambs. Since they are

mostly grades they are practically devoid of breed character; many
of them are very deficient in form and quality. A great many of

them are sent to market because they have been unsatisfactory as

breeders. They are purchased with a view to mating them with

grade ewes the history of which the purchaser rarely knows any-

thing about except in a most general way. When the purchaser
selects a ram indifferently bred to mate with these ewes he cannot

reasonably expect to produce high class lambs for the market. Not

infrequently the ram selected for breeding comes to market with the

ewes he is. to be mated with and it is very likely that he is closely

related to them. Matings from selections of this description must

be regarded as faulty inbreeding from which maximum results are

not likely to be obtained.

Of the ewes selected for breeding purposes those give best re-

sults that are rugged in constitution, of good form, sound in mouth
and udder, and bear abundant fleeces of medium wool. Both native

and western ewes are taken from the market for breeding purposes.
In some localities the native ewe is preferred over the western ewe
because she usually has dark markings about the face and legs.

Other localities desire western ewes because it is claimed they shear

a greater amount of wool and they are more nearly free from in-

festation by internal parasites. If the purchaser of breeding ewes
is careful in his selection he is able to secure sheep that will give

good results as producers of lambs.

The most desirable native ewes are grades of some of the Down
breeds usually Shropshire and they range in age from two to

four years. It is claimed that of the western ewes, those produced

by a cross between the long wooled mutton sire and the Merino dam

give best results. Those who have selected ewes of this type claim

they are excellent shearers and that they produce lambs that sell

well upon the market.
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SHEEP RAISING.

BY R. S. CURTIS.

Adaptability of State to Sheep.

The sheep industry of jN^orth Carolina as now conducted represents
one of the most backward and the least profitable lines of live stock

husbandry followed in the State. The eastern portion of the State is

not generally well adapted to growing this class of animals, however, on
well drained farms under the most favorable conditions, the industry
may be followed with quite satisfactory results. In the Piedmont sec-

tion there is no doubt but what a large part of its waste land could be

used porfitably for grazing sheep. Much of the hill and valley land

now covered with coarse grasses and forest undergrowth would all

furnish a large amount of pasture, and at the same time the land would
be greatly improved in agricultural value. The western portion of the

State, including the mountains and the upper Piedmont, are by far the

best adapted of any section to sheep farming. This is true for two
reasons chiefly: First, because of the high well drained pastures, thus

giving comparative freedom from parasites, and second, because of the

better natural grazing conditions. While it may be argued by some that

the latter is unfortunate from the greater danger of the ravages of the

stomach worm, yet from the standpoint of economical grazing this is

not true. The stomach worm no doubt does a great deal of injury to

sheep grown in this section, yet by proper pasturage methods a large

percentage of this loss could be avoided. From the standpoint of soil,

climatic and pasturage conditions no section of country could be better

adapted to sheep than western Xorth Carolina. While at present con-

siderable portions of the rough land are utilized for cattle grazing there

is still large areas of the rougher portions entirely unsuited to cattle

which could be profitably used for sheep grazing. Even a great deal of

that now used by cattle could be more profitably utilized in the produc-
tion of sheep. For the amount of money invested and the quantity of

feed required it is believed this class of animals will generally return a

greater net profit than most any other kind of livestock that may be

grown in the State.
Condition of Sheep Industry.

Two of the chief reasons for the scarcity of sheep are the presence of

the cur dog, and the ravages of the stomach worm. There is no doubt

but what great benefit would accrue to the farmers of the State if some-

thing were done to eliminate sheep-killing dogs, -however, sheep may be

raised profitably regardless of these enemies. Extra precaution to guard
the flock from dogs, although it increases the cost of keep somewhat,
will repay the farmer, providing the flock has been managed properly
otherwise. Change of pasture is the most practical means of overcoming
the ravages of stomach worms, which are especially dangerous to young
lambs.
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With the exception of a few sheep grazed on mountain pastures the
writer is unable to locate any in the State except scattering flocks

owned by some of the more progressive farmers in the Coastal Plain
and Piedmont sections. Unlike the hog, a few of which are found on
almost every farm, sheep are rarely given consideration. There are very
few pure bred flocks in the State, the majority of them being crosses of

various mongrel types. In the mountain pastures there is a reason for

this condition existing since the character of the grazing land makes it

impractical in many instances for the sheepman to give his animals

daily attention. Even here, however, where pure breeds have been

tried, they have proved highly satisfactory. Sufficient evidence has

FIG. 1 A flock of Western North Carolina ewes.

been obtained to show that many of the reasons given for not raising

sheep are not well founded. Fair trials have shown that there is a place
for improved sheep in the State. There is no good reason why the

farms of the State should not support more than 214,000 sheep as at

present, this representing only about one animal to every 146 acres,

or an average of less than one sheep to each averaged-sized farm.

Briefly stated, the sheep industry is seriously neglected, although it is

an occupation with great possibilities when handled properly. Even the

use of a purebred ram would soon greatly improve upon the ewes seen

in many of the farm flocks. The improvement that can be made upon
Ordinary ewes which can he purchased usually for three to four dollars

per head would surprise thw beginner and inspire confidence in the pos-
sibilities of the sheep business.
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Adaptation of Breeds.

Naturally sheep are at home on high, dry and well drained lands.

While the traits and characteristics of most breeds differ somewhat,
and in some cases quite widely, it may be safely said that as long as

sheep are kept on high and dry land, clean and well nourished, there is

little likelihood of trouble. As an example of the peculiar traits of dif-

ferent breeds the Shropshire might be mentioned as a breed which is

peculiarly adapted to the conditions existing on farms where natural

pastures abound. The Black Faced Highland sheep are entirely differ-

ent, choosing for their home some of the steepest cliffs on the mountain
sides where a livelihood would seem well-nigh impossible. The Cheviot,
while adapted to mountain conditions, does not choose the steepest and
most rugged mountain sides like the Black Faced Highlands, but rather

a more moderate condition of hills and cliffs. The Tunis on the other

hand is well adapted to the lower and more level lands and to a warm
climate, such as exists near the deserts of Africa, the native home of

this breed. They can withstand more in this respect possibly than any
other breed although like most other breeds they will thrive better

under more favorable conditions of soil and climate.

Many other breeds might be mentioned, each having their own pe-
culiar traits and characteristics. Sheep do not like wet feet, or foul

places for feeding and sheltering. Such conditions are sure to bring on
trouble and discouragement. Whatever the breed selected the animals
should be given the high and well-drained places rather tlian the lower

undrained fields. Under the latter condition troubles are likely to mul-

tiply either from intestinal worms, from diseases of the feet, or from
constitutional ailments.

Sheep being ruminating animals can subsist largely on the coarser

roughage feeds of the farm. They are great weed destroyers, often

gaining a large part of their livelihood thereby, but they can not be

grown to the best advantage without the addition of some concentrates

during the winter or when on poor pasturage.

Sheep as Soil Improvers.

It is universally accepted that sheep droppings under like conditions

contain a larger amount of fertility than that from either the horse,

cow, or hog. One of the desirable features of this product is the uni-

form distribution made by the sheep over the land. In the leading

European countries, such as England, Scotland, France, and Germany,
the value of sheep in improving impoverished or naturally thin soils

has been recognized for centuries. It is stated on good authority that

many of the soils would be almost worthless but for the fact that they
are densely covered with sheep. In these countries flocks of sheep ag-

gregating two or three thousand in number are not uncommonly seen.

The various breeds which naturally inhabit the rough mountain lands,
and the precipitous cliffs of these countries, where only scanty and
coarse herbage exists, manifest their great value in making otherwise

worthless land bring in profitable returns.

Much of the gullied land and waste hillsides of this State could be

utilized profitably in the production of sheep. Prominent farmers in

the State have proved this to their highest satisfaction. Much of the
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land which now grows reeds and other coarse herbage can be restored to

profitable tillage by the use of sheep. Fortunately the sheep is a rumi-

nating animal and with the compound stomach can make use of much of

the coarse grass and weeds which thrive on these depleted soils. In

European countries where sheep raising is carried on extensively and

usually profitably very little concentrated feed is used, except through the

flushing and lambing season. During other periods hay, grass and roots

form their mainstay. Any farmer who is willing to give to sheep the

same amount of intelligent care that he gives to other livestock will

find them not only profitable, but good soil improvers, bringing into

cultivation large areas of otherwise waste land.

Important Breeds of Sheep.

Breeds of sheep are very numerous, these being adapted to a wide

range of conditions, including the mountains, plateaus, and lowlands,
with their varying degrees of moisture, temperature, and pasture con-

ditions. The writer will only make mention of the types and important
breeds giving a brief note regarding their adaptation. The following
outline embraces these breeds showing their classification on a basis of

wool and mutton types.

1. Fine Wool Type-
Wool Production.

American Merino.
Delaine Merino.
Kambouillet.

2. Medium Wool Type
Mutton Production.

Shropshire.
Southdown.

Hampshire.
Oxford.

Suffolk.

Dorset Horn.
Cheviot.

Tunis.

3. Long or Coarse Wool Type
Mutton Production.

Lincoln.

Leicester.

Cotswold.

Kent or Romney Marsh.

While there are a few other breeds of sheep gaining greatly in favor

in this country the classification just given embraces those now most

universally accepted to be of standard type.
The fine wool type is used largely on the range for foundation flocks

for lamb and mutton production and in those countries where fine wool

growing is made a specialty, notably in Australia.

The medium wool class represents the average in length and fineness

of wool, and is the type used largely for mutton production on arable
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farms, although this does not represent their limit of usefulness. The
breeds of this class are generally adapted to the conditions of this

State, however, in the mountains Merinos are quite largely used.

The long wool type includes the large breeds having long and rather

coarse and open fleeces. They have not been used in the south to any
considerable extent, as large breeds would not do well either in the

rough mountainous section or even on level farms where pasture was
not naturally available.

FIG. 2 A Southdown ewe from the mountainous section.

Of the breeds mentioned the Shropshires, Southdowns, Hampshires,
Dorset Horns and Merinos are most popular in the State. They are all

of medium weight and are good mutton producers with the exception of

the Merinos which are used somewhat in the mountains of the State

where the range conditions makes them of special value owing to the

close, compact nature of their wool. Full or half-breeds of this type,

especially when bred to rams of the mutton type, produce excellent

lambs. This practice is followed very largely on the large sheep ranges
of the west.

Feeds for Sheep.

In England and Scotland, in fact in most foreign countries, the

ration of the flock is composed primarily of coarse feeds except during
the lambing season and during the latter stages of pregnancy. Many
of the rough feeds produced on the farm and the common weeds which
infest the fields will be eaten readily by sheep. Hay, especially that

made from the legumes, is well suited to them. Leguminous hay with

the addition of concentrates in small quantities will carry a flock of

ewes through the winter. Corn silage and annual pasture crops are all

valuable.

The concentrates ordinarily used for sheep are corn, oats, soy beans,
wheat bran, linseed meal and cottonseed meal. While the latter feed
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has not been used extensively in sheep feeding there are considerable

data to show that it is a valuable feed for this purpose.
In the South where the grazing season is long and where so many

annual crops can be grown and consumed both in the green and mature

stage, there are exceptional advantages in sheep farming. Corn silage
will take the place of roots, which are used very extensively by the

English and Scotch flockmasters. The many weeds and coarse grasses

annually growing in this section may be converted into money through
sheep, and at the same time add yearly to the value of the land from the

manure produced. These rough feeds and grasses should be utilized,

and there is nothing more profitable in so doing than by the use of a

healthy flock of ewes.

Pasturage and Succulent Feeds.

During the spring, summer and fall annual grazing crops can be de-

pended on largely to furnish green feed for sheep. In the western por-
tion of the State where permanent pastures thrive, they will be of great

FIG. 3. A field of rye and rape for sheep pasturage.

value in the economical production of sheep. During the winter a com-

bination of grazing crops, and corn silage on farms where the latter is

produced, will materially reduce the cost of maintenance. Rape should

be included in the dietary. It is greatly relished by sheep and will

furnish an abundance of green feed. However, it can be grown suc-

cessfully only on fertile or well manured and carefully prepared land.

The following rotation is suggestive of what may be grown for sheep
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in this state. The particular crops produced will depend on the sec-

tion in which the farmer resides. Some of the crops in the list may
be unimportant in some sections, but they are mentioned for those who
may be unable to grow the more important ones.

ANNUAL FORAGE CROPS FOR SHEEP.

Kind of Forage.
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and cleanliness. Sunshine in the buildings is important in order to

keep them dry and thoroughly disinfected.

During the lambing season it will be necessary to take extra care with
the flock. At this season the quarters should be adequate to provide for

every need, although this does not necessitate expensive buildings.

Starting a Flock.

Pure Bred Flock. In starting into the breeding of pure bred sheep
the prospective breeder should first select the breed best adapted to his

conditions, and then make selections from the flock of a breeder who has

good stock for sale at reasonable prices. Many buyers make the mis-
take of purchasing sheep which are possibly off in type and condition,

simply because they are cheap. If the purpose is to work eventually
into the breeding of fancy stock the best is none too good. The .writer
believes it advisable to purchase a small number and secure animals
which are of the best type and breeding. As sheep multiply rapidly, it

will only be a short time until the flock will be doubled or trebled in

numbers.
The thing of most importance is to decide definitely on the breed and

then study the best type of that breed thoroughly before purchasing.
No more ruinous policy could be followed than to select a flock of sheep
off in type and attempt to make a successful show at a fair or exhibi-

tion. A few good ones will soon advertise the business until the demand
for breeding stock will afford going into it more extensively.
Two plans may be followed in purchasing animals as a foundation

for a flock. A ram and the unbred ewes may be purchased, or bred
ewes may be secured late in the fall, after the breeding season is over.

By following the latter plan the ewes will cost more, but if .proper
selections are made the buyer will have an opportunity to get in the

lambs from the bred ewes some blood of the more noted sires.

For Market Purposes. In purchasing for market purposes the con-

ditions will be quite different. It should be decided what kind of sheep
is in demand. If winter lambs can be disposed of profitably it may be

that this business could be followed to advantage. The most important
breeds having the early breeding habit are the Merinos, Hampshires,
Dorsets, and Tunis. If it is the intention to breed winter lambs some one

of these breeds or their grades should be secured. However, the strictly

winter or hot-house lamb business requires greater skill than is required
in raising early spring lambs by ordinary methods.

No matter what type of lamb is to be produced the sire should be

pure-bred and should be of excellent individuality, as an animal of

this character will be better able to impress his characteristics on the

varying types of ewes selected to form the foundation flock.

Quite satisfactory results can be secured in raising market lambs by
using grade mountain ewes, but care should be taken in selecting them.

Only those which exhibit maternal qualities such as femininity, vigor and

capacity should be selected. Upstanding, rangy ewes should be avoided.

Those secured should be low-set and of good length and depth. Broken-

mouthed ewes should never be purchased for this purpose, as they can

not properly nourish themselves or their lambs. Every precaution
should be taken to secure clean, healthy ewes which will by the use of a
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prepotent sire bring strong, healthy lambs. The best ewe lambs may
be retained each year, and in this way the breeding flock may be grad-
ually raised to a high standard.

Period of Usefulness.

The period of service of sheep should be governed by the returns from
the flock. As long as the ram is active and continues to get a good per-

centage of lambs, there is no valid reason for discarding him. The
same may be said of the ewes. Tried and proved matrons are always
worth more than untried ones.

FIG. 5 A Western North Carolina Hampshire ram in field condition.

The loss of teeth and improperly nourished lambs resulting therefrom
is one of the first things which will be noticed. When such a condition

arises the ewes should be fattened for market. In a small flock the

period of service of the ram will be limited to two or three years, be-

cause of inbreeding if he is retained longer. In larger flocks this con-

dition can be remedied by changing him to a new flock of ewes. The
ewes themselves should be retained as long as they are sure and profitable
breeders. It is not an uncommon thing to get five or six crops of lambs
from a single female. Some breeders follow the practice of breeding
the females for about four years, after which they are turned with the

ram and sold at the close of the breeding season. While these older ewes

may take more care if one crop of lambs can be gotten from them, it will

enable the purchaser to get an economical start in pure bred sheep.
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Selection of Ram.

The ram should be selected with the greatest care. The nearer his

individuality is to the recognized standard in type and breed, the more

satisfactorily will he overcome any variation in the ewes. This is very

important, either with pure-bred females or with the grade flock.

The ram should be selected from a flock of high standard. Conform-

ity to breed type is always important. In the individual, the mascu-

linity, style, vigor, form, quality and wooling should all receive atten-

tion. Masculinity should always be evident in a sire, yet coarseness of

quality and absence of breeding should not be mistaken for this. The
ram should be bold, stylish and vigorous throughout. Style is indi-

cated by the bold carriage of head, and spright, vigorous movements of

the animal. A dull, sleepy animal should never be considered for the

head of a flock. Such would lead generally to weakness in the lambs.

Vigor is shown in the bright eye, the robust frame, the strong full head,
the full deep chest and capacious barrel. Good digestive powers such

as are indicated here bespeak a rather long period of usefulness.

The form should be square, the ribs well sprung, the body deep, hav-

ing width and length in proportion. Quality or fineness of structure is

a very important factor in considering the purchase of a sire. It is

probable that no other point is so hard to explain, yet it is easily seen

by the experienced eye. The lines of the animal should be clear cut

throughout, the skin clean, pink in color, and the wool bright and

lustrous. The plain headed ram with coarse features indicates absence

of quality and should be avoided as he is sure to transmit the same

characteristics to the offspring.

Selection of Ewes.

The ewes should be selected from a utility standpoint. The show
animal which presents the pleasing appearance in the ring will not

always do well under field conditions, especially in this State. This

type of animal because of the pampered condition will not make the

most useful breeder. Ewes which have been reared under natural farm
conditions will always be more profitable. This does not mean, how-

ever, that the animal of pleasing lines should be disregarded entirely.

The ewe should be strikingly feminine in appearance, yet a weak

undersized, over-refined animal should not be mistakenly selected for

one having this quality. The masculine appearing female should be

avoided. A roomy, capacious ewe should never be passed for one with

a tucked-in body, as she will seldom prove to be a satisfactory breeder.

A low-set ewe having a long, deep and full body with a good leg of

mutton, is the desirable type to breed from for the production of field

sheep, as a goodly percentage of vigorous lambs is the main object in

view with the general farmer.

It will depend somewhat on the breed selected as to the size and type
of the animal, however, in general the points mentioned will be im-

portant no matter what the breed may be. Unless the farmer is grow-

ing his own supply of females for replenishing the flock, he will likely

find opportunities to purchase grade ewes from farmers discontinuing
the business, or from some of the local or central stock markets. Every
precaution should be taken to get healthy ewes, well wooled, of good
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form with healthy udders and sound teeth, showing them to be not over

two, three, or four years old at most. In the pure-bred business there

will be a better opportunity to select choice ewes, although they will

cost considerably more than the grades. The breeding flock should be

uniform in weight and type, since these qualities transmitted will add

greatly to the value of the offspring.
If pure-breds are to be used in starting the flock it will be advisable

to buy from parties who are conservative in the claims for their ewes.

A great many times fancy prices are paid for pure-bred sheep when
better ones could have been procured for probably one-half or two-

thirds the amount of money.
Only strong, healthy, capacious ewes of uniform type and wooling

should be selected. A broken-down ewe with a scant milk supply is of

no value whatever in the flock.

Age to Breed Bam.

As a general thing sheep are bred too early in life for the most satis-

factory results. The ram is often bred to a flock of ewes in the fall

following birth, a practice which should never be followed except by
experienced sheep breeders. Under no circumstances should the ram
be bred before he is a year old and better still not until the second fall,

when he will be from eighteen to twenty months old. Some breeders

will not use a ram heavily even at this age. Ram lambs put into service

too early can never reach their natural size nor attain their normal
thrift and vigor. While the ram has a very strong reproductive system,
early abuse will render him impotent and unprofitable. Proper feeding
is far more important during the early stage than the production of a

crop of lambs. During an emergency a very early lamb may be used in

the fall on a few ewes, but the practice generally leads to excessive

service and eventually a very unsatisfactory breeder. The ram is nat-

urally a vigorous animal but early breeding will be sure to cause a

much shorter period of usefulness.

Age to Breed Ewe.

A great many breeders follow the practice of breeding lambs at eight
and ten months of age, but the most successful flock-masters will allow

the females to more nearly approach maturity. With the male the

service can be regulated, starting with a few services well distributed,
but with the female the burden of maternity is thrust upon her at once.

For this reason the extra burden of reproduction should not be allowed

to hold in check her natural maturity. If the ewe is not bred until

after she is a year old the results will generally be more satisfactory. It

will depend somewhat on the size and vigor of ewes just what plan will

be best to follow, as size and development should be the principal de-

termining factors when the ewes should be bred. The practice of breed-

ing ewe lambs will steadily and persistently decrease the size of the

animals in the flock, which an experienced flock master will not tolerate.

The ewe lamb should be fed judiciously and allowed plenty of exercise.

By so doing and withholding them from the ram until well matured

they will, when placed in the breeding pens, more than make up for the-

apparent loss.
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If the ewe lambs are bred it will cause them to come in heat later

and later each season, thus making a crop of lambs which is very unde-

sirable, especially in sections in which the stomach worm is prevalent.
The vitality of the ewe will also be prematurely sapped by breeding too

young, thereby rendering her much less valuable at maturity.

Care and Management of the Breeding Flock.

The breeding flock demands close attention, yet not more than any
other class of breeding animals should have for the most satisfactory
results. Regular care, uniform feeding, abundant exercise, and succu-

lent feeds are essential for success. Frequent examinations are advis-

able to determine if any of the diseases peculiar to sheep are in evi-

dence. Sheep are not heavy feeders, but they should receive their

FIG. 6. A flock of ewes on a farm in the Piedmont section.

rations regularly, especially when they do not have access to pas-
ture. During the summer months after the lambs are weaned, if pas-
ture can be provided little else need be given until just prior to the

breeding season, when the ewes should be fed grain somewhat heavier
than usual. If ewes are gaining in flesh steadily during the breeding
season they conceive more readily and have a better opportunity to care
for the fretus through the extra flesh which they carry. After the breed-

ing season is over pastures will soon begin to deteriorate. If corn silage
can be had it will be valuable for keeping the ewes in that vigorous con-
dition which fits them for the lambing season. Dry feeds at this time
are undesirable, especially if they are inclined to be too carbonaceous
in character.
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If good roughages can be obtained, such as cowpea, clover or oat hay,
tlie concentrates may be fed rather sparingly, however, if the roughage
is of poor quality more and better concentrates should be given. The
English method is to supply roots during the winter season and these,
with the dry roughages given, constitute largely the daily ration. How-
ever, in this country roots are not extensively grown on account of the
extra labor and cost, but corn silage may be very successfully substituted.

In the early spring preparation must be made for the lambing sea-

son. Feeds of a nitrogenous character and cooling in effect should be

given at this time. Dry fattening feeds should be avoided, and those of

a succulent character should be given instead largely. The ewes should
not be closely coralled, but should be given plenty of range, which will

tend to keep the system in a strong healthy condition.

The ewe barn should be large and well ventilated. If these things are

provided and the health of the flock is looked after properly, there need
be little cause for not making the sheep business a success.

Period of Gestation and Heat.

The period of gestation is about one hundred and fifty days or five

months approximately. The time may vary considerably, but on the

average the above is correct.

Normally ewes breed during the fall months and lamb in the spring.
Some breeds, however, will conceive much earlier so that the lambs
come during the winter season. During the breeding season the ewe
comes in heat every three weeks and remains in this condition for three

to four days.
Breeding.

The breeding season usually begins in July and continues until late in

the fall. The Dorsets, Merinos, Tunis and Hampshires breed earlier in

the season than most other breeds. The Shropshire and Southdown, for

example, conceive somewhat later and the long wool breeds still later,
the latter lambing usually in March or April. Ordinarily under the

conditions in this State, the lambs can be made to come quite early in

the spring. This is most advisable for warding off the ravages of the

stomach worm.
Two practices may be followed in breeding the ewes. The ram may

be put with the flock and allowed to run with them as practiced on the

ranges. The best plan, however, is to keep him coralled during the day
and turn him with the ewes during the evening or early morning. He
will remain more active by handling in this way, and will care for a

larger flock of ewes. The time of mating and the cross made will

depend on the use or disposition that is to be made of the offspring.

Flushing Ewes.

It is a practice among some sheepmen to have the ewes in a rapidly
gaining condition during the breeding season. Practice has demon-
strated that ewes in this condition conceive more readily and drop a

greater number of twins than when in a normal or run down condition.

After the breeding season they should be kept in good flesh, but should

not be made excessively fat. By so doing they will be better fitted to
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go through the winter preparatory to lambing and caring for their

offspring. Flushing on grain gives them new life and vigor which is

important in nourishing a strong, healthy lamb.

Care of Pregnant Ewes.

One of the common faults in caring for pregnant ewes is to feed them
either too sparingly or too heavily without sufficient exercise to foster

the best bodily functions for the reproduction of strong, vigorous lambs.
As far as possible natural conditions should be provided. The ewe
barn should be light and airy and be sufficiently large to accommodate
the flock without crowding. They should be sheltered especially from
cold, penetrating winds, rain or snow.

Care should be taken to avoid misjudgment as to the condition of a

ewe. With the long coat of wool it is not so easy to determine a run-

down condition as in other farm animals. Ewes should come to the

lambing period in the pink of condition, yet not burdened with fat.

They should carry just enough flesh to insure the stimulation of a good
milk flow on which depends the success of the lamb crop. Thin ewes
make very poor mothers, often disowning their lambs. A condition of

this kind is sure to result in failure and condemnation of sheep raising.

Range ewes having ample exercise seldom if ever give birth to weak
lambs if they have been fed properly. Small, cramped barns and lots,

lack of exercise and heavy feeding without regular exercise are the bane
of the sheep industry.

Care of Ewes After Lambing.

At the approach of the lambing season it is a good plan to examine
the condition of the ewes to see that they are thrifty and to determine if

their udders are in good condition. The small locks of wool should be

trimmed away from the teats to avoid hair balls which sometimes form
from these locks in the stomach of the lambs. After the lambs show their

ability to find the teats without aid the success of raising them is well

in progress. For a time after birth they should be confined with the

mother in a small pen to prevent them from getting lost in the flock.

After a few days, however, they can be turned in the lots or pasture
with the flock.

For a day or so after lambing the ewe will need little to eat except
some pure water and bright clean hay. As the lamb develops and grows
stronger the mother may be fed a light concentrated ration. Wheat
bran is excellent for this purpose and somewhat later some crushed corn,
oil meal, linseed meal or cottonseed meal may be added. For the ordi-

nary sized ewe a pound per day and for very large ewes from a pound
and one-half to two pounds of grain per day is ample for a large milk
flow. If this is supplemented liberally with pasturage or silage the

quantity may be reduced. The lambs should be kept growing as rapidly
as possible without causing digestive troubles. Early lambs, if thrifty
and fed properly, may be pushed and placed on the market before warm
weather and thus the ravages of parasites will be avoided. If they are

to be retained on the farm they should be weaned at three to four

months of age, which will make it possible to put them on clean pasture

away from the ewes before they have become infected. This will be of

great practical aid in carrying the lambs through the summer without
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becoming infested with parasites. Grazing on annual crops and a

change of pasture are the best practical means known of overcoming this

trouble. Tobacco dust and salt are used as a preventive or for the de-

struction of the worms after the sheep are infected. The use of gasoline
is also recommended for this purpose. Medicated salt has been used
with considerable satisfaction in treating stomach worms. A box con-

taining some worm preventive should be kept in the lots or pasture
where the sheep and lambs can have free access to it.

When the lambs are weaned the udders of the ewes should be looked
after carefully until the milk flow is diverted. The ewes may then be

turned on pasture, and there gain the larger part of their livelihood

until breeding time in the fall.

Care of Young Lambs.

The sheep barns and other equipment should be in good repair before

the lambing season begins. This is a critical stage with the flock and
too much care and forethought can not be taken for the best results.

**.

FIG. 7 An improvised lamb creep.

The ewes heavier in lamb should be separated from the remainder of

the flock, so that the closest watch can be kept of the arrival of lambs.

In this way any assistance needed in lambing may be given and if the

lambs are small and weak they should be thoroughly dried, put in a

comfortable place, and given every assistance in getting their first milk.

Lambs which are withheld from their first nourishment for any reason

stand little chance to survive and make thrifty specimens. Ewes which
disown lambs should be given a separate place where they will have an

opportunity to get acquainted and possibly later they will claim their

young. In the event they should not, after persistent attempts, it will

be necessary to raise them by hand. Milk from the cow should be used

and diluted about one-third with water. The utensils for feeding should

be kept scrupulously clean to avoid scouring.
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After the lambs once get well started and take the milk regularly, the

feed of the ewe can be increased gradually until at the end of three or

four weeks she should receive her full ration. The lambs should be

induced to eat as early as possible to avoid a severe shock at weaning
time. Ordinarily it will only be a very few days after birth until they
will begin to eat grain and nibble at bright clean hay. It is advisable to

build a creep in which the lambs can go, but to which the ewes will not

have access. This is the English method, and there is no doubt regard-

ing the art which they possess in sheep husbandry.

>Veaning Lambs.

The lambs should be weaned when three to four months old. If they
are properly fed in a creep where they alone can have access to grain
and forage, there will be 110 further trouble at weaning time. For a

time after the lambs are weaned the mothers should be given non-milk

producing feeds. The legumes and green grazing crops, especially
should be withheld. By withholding these feeds and allowing the lambs
to suckle several times there should be no trouble with the udders unless

it is with a very heavy milking ewe. If a lamb is allowed to return to

a heavy milker she should first be milked out before the lamb is allowed

to gorge itself and bring on digestive troubles.

Lambs which are to be sent to the market early in the season need not

be weaned, but allowed to get every benefit of the mother's milk which

will, when it is properly supplemented with grain and forage, give the

lambs a full, plump appearance.

Winter and Early Spring Lambs.

There is no doubt but what a large number of farmers in this State

could profit by buying a flock of grade ewes, cross them on a good pure-
bred mutton ram and market the lambs during the early spring months.

A good grade of ewes may be obtained from the mountains or from Chat-

ham or surrounding counties at very reasonable prices. While the supply
is limited, especially from the latter source, if more attention were given
to sheep raising it would not be long until the supply of breeding females

would be materially increased in numbers and in quality. The local

markets throughout the State will handle a goodly number of lambs for

spring trade. By having the ewes lamb the latter part of February or

early in March the lambs can be placed on the market in May, June,
and July usually at remunerative prices. The best ewe lambs may be

retained and given special attention for the purpose of grading up the

ewe flock.

The grade ewes necessary for producing spring lambs can usually be

purchased for three to five dollars each, depending on their size, breeding
and condition. Quite often the lambs will the first year more than pay
for the original cost of the ewes and their keep, saying nothing of the

value of the wool clip. If the ewes are extra good, they can be used for

two or three seasons, after which the higher grade ewe lambs from the

pure-bred ram will be coming into active service.

The winter lamb is a specialized product and the lambs coming in the

middle of winter require much extra care and expense which is not

necessary in raising the early spring lamb. Liberal prices must be re-
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ceived for winter lambs to offset the extra cost of production; and
usually the farmers of this State are not in a position to handle a

specialized business of this kind. The winter or hot-house lamb is

also a product of ewes specially adapted for early breeding, and it is

not a usual thing for the mongrel ewes of the State to form this very
early breeding habit. Until better foundation stock is secured and more
specialized sheep farming is followed the writer believes the production
of early spring lambs to be the most profitable line of shi p raising.

FIG. 8 Grade Shropshire lambs produced from native ewes crossed on a pure bred Shropshire ram.

Selection of Feeders.

The selection of feeding sheep at the central markets or from farms
for the purpose, of fattening for a later market has not been a common
practice in this State, although in Virginia, Kentucky, and some other
southern States this plan is followed to a limited extent. In the corn
belt States large numbers of sheep are so fattened, often with profitable
results. On the western ranges large central fattening plants are main-

tained, where sheep are fattened largely on alfalfa and corn.

This is a business which it pays to investigate thoroughly before

going into it on a large scale. For the beginner it would be far better to

maintain a few good grade ewes, cross them on a pure bred mutton ram
and dispose of the la:ubs in the early spring, retaining the better females

to build up the flock. Experience gained in this way would be very
beneficial in getting into the sheep business on a larger scale. For the

North Carolina farmer the writer believes it a better and a more con-
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servative plan to keep a small farm flock instead of undertaking to buy
feeders for subsequent marketing.

In the selection of feeders only good thrifty specimens should be pur-
chased. They should be from good mutton stock, clear of eye and clean

in fleece. A healthy sheep has a pink skin and a bright, lustrous wool.

The unhealthy one has a white pale skin, a dead fleece, and the animal
lacks in life and in vigor. The form of the feeder should be blocky, low-

set, capacious, and not too heavy of wool, which often indicates a light-

weight unprofitable feeder. These remarks will apply both to lambs

and to wethers. Any one anticipating going into this phase of the sheep
business should study thoroughly the demand for the product, the

market condition and the grain feed and forage produced on the farm.

If plenty of good, clean forage is available at a reasonable price this

business may be made a profitable one. It is very likely, however, that

this plan of sheep farming will not develop rapidly since the supply of

desirable feeders is very small, owing to the small number of sheep of all

kinds produced in the State.

Marking.

There are various methods in use for marking pure-bred sheep. The
button or band in the ear bearing the flock number, the breeder's initials

and the registry number of the recording association are quite generally
used. The objection to this method is that the buttons or bands are

often pulled out and the identity of the sheep lost.

The notch system, used more frequently in hogs, is sometimes used,
but the ear of the sheep being small the marking may disfigure it

which makes this system to some very objectionable.
Paint used on the wool is injurious and the identity sooner or later

becomes lost through fading or shearing of the flock. This method is

sometimes used to mark ewes during the breeding season to determine
the time when they were bred.

The tattoo marker is the most satisfactory. This consists of a hand-

pincer with a frame in the jaws of which may be inserted needles from
which the initials of the breeder may be made. These needles are cov-

ered with a special kind of India or indelible ink, either white or black,
which is impressed in the ear. The pincers should be properly adjusted,
else the initials will not be clear and perfect. In England this method
of marking is used extensively.

Shearing and Tagging.

Usually sheep are sheared once during the year. Some few breeders

ractice shearing both in the spring and early fall, but by so doing the

value of the staple is decreased, owing to the shortness of the fiber.

Sheep should be relieved of their wool in the spring as soon as weather
conditions will permit. If the ewes lamb early it is better to leave the

wool on until after lambing; however, a careful flockmaster can shear

them earlier without doing them injury. The wool should be clipped
close and uniformly, either with hand shears or with a machine. The
latter can be used by the beginner to better advantage, however, a large
number of sheep, forty to fifty, can be sheared by hand in one day if

one is expert at the business.
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The shearing should be done in a light, clean place, preferably on a

smooth wooden platform, or on a canvas cloth to keep the fleece clean.

Sheep should never be tied or held by the horns while being sheared.

They should be turned upon the buttocks with the head and shoulders

resting against the shearer. The wool should be opened on the belly
and clipped away carefully, keeping the skin drawn tightly at all times.

By so doing there will be no danger of cutting the skin.

FIG. 9 Showing position to hold a sheep to keep the skin

drawn tightly while shearing.

After the wool is removed all the filth and tags should be removed.
The fleece is then rolled up, the loose fibers and ends being turned
toward the center, leaving the cut side of the fiber out. If the wool
is carefully clipped, wrapped and tied it will add considerably to its

appearance and value. Wool should never be tied with anything except
the wool itself, or with regular fleece twine, the best of which is made
from paper. This latter being light in weight does not add to the

weight of the wool. Binder or sisal twine of any kind should never be

used, as the fibers of the twine become mixed with the wool and detract

from its value. Sometimes a loss of as much as four or five cents per
pound in the raw wool is sustained from this cause. Wool coming from
certain territories is at times greatly discriminated against because of

this condition.
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Tagging or removing the particles of manure which collect in the

wool should be done often to prevent sheep from getting in a filthy con-

dition. Even when properly docked they will often accumulate droppings
in the wool which become very offensive and disagreeable. By the use of

the hand shears a large number of sheep may be gone over in a short time
much to their comfort and appearance.

FIG. 10 A fleece properly tied without the use of binder or sisal twine.

Keeping the Flock Healthy.

In keeping the flock healthy, the feeding can not be too much empha-
sized. Sheep will subsist largely on rough feed, such as leguminous
hays and roots. Too much concentrated feed, especially for sheep not

in the habit of getting it, may cause serious digestive troubles. Native

sheep should be brought gradually to their grain ration, as sudden in-

creases are very likely to cause loss in the flock. Lambs especially
should be carefully handled to prevent digestive troubles. Although
they should be pushed for market they should be brought gradually to

their full ration.

The pastures should be changed often to prevent infection from
stomach worms and succulent feed should be supplied as much of the

time as possible. During the winter corn silage and roots should take

the place of summer pasture.
Dead carcasses should be burned, as they often harbor parasites which

pass part of their life in other animals which may visit these places
and spread or prolong the trouble. Sheep brought from other flocks

should be examined carefully for disease and parasites, as they are likely
to infect the entire farm flock if they are diseased. If the ewe lambs
retained to replenish the flock have been supplied \vith a rotation of

pasture where infected sheep have not been allowed for at least one

year or since cultivation for seeding, a healthy flock will be assured.
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Dipping the Farm Flock.

The dipping tank can not only be used for sheep but for hogs and

young calves as well, so that the entire outlay need not be charged up
against the sheep. Dipping is especially valuable in overcoming the

ravages of scab, lice and ticks, but it will also prove beneficial in pre-
venting eye, nose and mouth troubles. If regular dipping is practiced
it will not only prevent to a large extent may of the ravages common to

sheep, but it will maintain the flock in a much better state of general
healthfulness.

FIG. 11 The Station farm dipping tank in use.

There are a number of proprietary dips on the market which can be
used successfully and at a moderate cost. Standard dips of this kind
are generally used in the proportion of one part of dip to forty parts of

water, making a two and one-half per cent solution. The best and most
effective time to dip sheep is in the spring, about ten days after shear-

ing. It will take much less of the solution and be far more effective.

Dipped in this way the sheep can be put through the tank very rapidly,
while if they are dipped for scab or while the wool is on they should be

immersed several times and held under excepting the head from one and
one-half to two minutes. In case of sheep scab the scabs should all be

loosened, so that the dip will thoroughly penetrate the exposed parts.
The dipping tank can be made of wood, galvanized iron, or concrete.

The concrete tank will last indefinitely and is the most economical type
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in the end. The galvanized tank can be purchased on the market at a

moderate cast.

In the actual construction of a dipping tank the aim should be to

provide for efficient dipping and still not have the tank so large as to

require an excessive amount of dip. If properly constructed the saving
of dip will prove to be an item during the season.

The ordinary galvanized iron tank is the one in most common use,
but it is not as lasting as a tank built of brick and then cemented, or the

solid concrete vat built in a mould or form. This latter tank will cost

somewhat more, but will last for a lifetime, and there will be no danger
of bulging or leaking if the masonry work has been properly done. A
tank ten feet long at the top, four feet long at the bottom, twenty inches

wide at the top and eight inches wide at the bottom, and four one one-

half feet deep will answer every purpose. The tank should be set four

to eight inches above the ground to keep out surface drainage and filth,

the admission of which would weaken the disinfectant, and make it

very disagreeable in dipping sheep. All necessary equipment for dip-

ping should be located convenient to the yards or lots where the majority
of the stock is kept. This will admit of more frequent dipping and at

much less trouble and expense. The animal should be dropped buttock

first directly into the disinfecting solution. A draining floor should be

provided. If sheep are dipped with the wool on they will carry consid-

erable dip from the tank and make the operation more expensive. By
building a fence around the drain leading back into the tank the sheep
can be held there for a short time and thus save much of the liquid
carried out in the wool. Where large flocks are being dipped it will be

advantageous to divide the draining pen into two equal parts, having a

swinging gate at the end of the partition next to the outlet end of the

tank. This gate can be swung to either side, thus closing one of the

pens and allowing one side to be filled with sheep to drain while the

other side is being filled. .By alternating in this way much greater

headway can be made.

Castration and Docking.

Both of these operations should be performed early in the life of the

lamb, as it will not only avoid pain but the wounds will heal quicker.
When the lambs get started after these operations there is nothing to

prevent their going on rapidly to maturity. It is necessary to dock

early in order to avoid the filthy condition in which undocked lambs

usually get. It is customary to do the docking first. It may be done
most any time, however, after the lambs get well started to growing.

Several methods of docking are in use. The simplest one is to draw
the skin back close to the root of the tail, tie a string tightly around and
sever the tail from the under side with an ordinary knife just below the

portion encircled by the string, and where the skin has been drawn back.

Another method is to use an ordinary mallet and chisel, severing the

tail on a block. With this method also it is best to stop the blood flow

by the use of a string just above the part severed or by the use of a

searing iron.

The safest plan is to use a pair of docking pincers or a docking iron,

which can be procured from a sheep supply house, or it can be made by
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any blacksmith in an emergency. The pincers or docking iron are

heated red hot, the tail is run through a hole in a board and then
severed by the pincers or iron just below the board which partially pro-
tects the remaining portion of the member from the heat of the instru-

ment. By this method there is no bleeding and consequently no danger
whatever, whereas by other methods a lamb sometimes bleeds profusely.
If for any reason a mature sheep is to

1 be docked, the docking pincers or

searing iron should be used. Some good disinfectant material, such as

that used in dipping, should be applied after the tail is severed. In
warm weather every precaution should be taken to see that the stump
tail does not become infested with maggots.
The castration of lambs should likewise be performed early. The

operation is simple. The lower end of the scrotum is cut off, the tes-

ticles forced down through the openings, after which they are pulled
out with a portion of the cords adhering. After the operation a mixture

of lard and turpentine or other good disinfectants should be applied to

the wound. In castrating old rams the safest way is to use the hot docking
iron, severing the entire portion of the scrotum containing the testicles.

By this method the arteries are seared by the heat and there is no danger
of excessive bleeding. In both castration and docking great care should

be taken to use tools which are thoroughly disinfected before use.

Constipation.

Constipation is usually the result of injudicious feeding or the lack

of succulence in the ration. Roots, silage or oil meal are indispensable
in preventing this trouble. This trouble in lambs is generally brought
on by improper feeding of the ewe. Rations which are inclined to be

heating or excessively fattening should be avoided. These troubles

are likely to come on during the winter season, when succulent feeds are

not available and when heavier grain feeding is practiced. With lambs,

constipation may be very detrimental and cause heavy losses in the

flock. The symptoms of constipation are dullness, sleepiness and loss

of appetite. A rectal injection of raw linseed oil or soapy water will

usually relieve the condition. If the lambs are affected the ration of

the ewe should be corrected, and the lamb should receive a dose of castor

or linseed oil.

Stomach Worms.

One of the most dreaded diseases of the sheep farmer is the stomach

worm, which is very fatal to young lambs. Fortunately the stomach
worm thrives only during warm weather and under rather moist soil con-

ditions. This fact can be used to advantage by having the lambs come

early and sell them before the stomach worm has a chance to thrive.

This is one important argument in favor of the early lamb in this

State where worms will likely give trouble if proper management and

preventives are not used. While these worms are common in mature

sheep they do not cause the great emaciation and high mortality here

as in young lambs. The worms are matured in the sheep, from which
the eggs produced finally pass and are scattered over the pasture.
Afterwards they hatch and find their way into the stomach of the lambs.

Here they develop and generally cause serious trouble.
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One of the most practical methods of overcoming this pest is to have
the lambs come early. They should then be weaned before the advent
of warm weather, during which the worms will begin to develop. After
the lambs are taken from the ewes they should be placed on a non-
infected pasture, be well fed and kept until marketed. Frequent change
of pasture, even during this short stage of development is effective.

Care of Feet

Sheep kept on rough rocky soil ordinarily keep their feet in good con-

dition. However, on the arable farm where there is nothing to cause a

natural wearing, the hoof should be kept trimmed to prevent deformed
feet. If the natural wear does not keep the hoof in good condition it will

be well to trim the feet before going to pasture in the spring. The hoof

can be very greatly softened by allowing the sheep to run through damp
grass. When worked on in this condition they will cut much easier than

otherwise. The hoof should be kept short and straight, to prevent a

crooked foot or leg.

One of the most common diseases of the foot is known as foot-rot or

foot-scald. Any indication of this trouble should be looked after at

once. All the diseased parts should be kept cut away and exposed to

the action of a disinfecting solution. This disease in the simpler form
can be treated quite successfully by a solution of some coal-tar disin-

fectant or with carbolic acid. When the disease has become deep-seated,

however, more careful and persistent measures should be used. The
diseased parts should be thoroughly exposed by frequently trimming
away all such tissue and disinfected with a strong solution of copper
sulphate. If the parts have been cut away to any extent the foot should

be bound up and the animal kept in a dry, clean place until a cure is

effected. Wing recommends the use of a trough, about ten feet long, six

inches wide at the bottom, twelve inches wide at the top and six inches

deep. This is placed in the passage-way from the barn to the lot in

such a way that the sheep are compelled to walk through it in going to

and from the barn. The trough should be partly filled with whitewash
to which is added copper sulphate solution in liberal amounts. This is

an effective remedy, especially if the disease is discovered and treated in

the incipient stage.
Caked Udder.

Caked udder is likely to give trouble in a heavy milking flock of ewes
if proper care is not given. This may happen early after the birth of

the lamb by too rapid forcing of the ewe or at weaning time when the

feed of the ewe is not properly changed or reduced and the excess of

milk drawn from the udder. For several days after weaning the ewes
should be kept milked out and by properly reducing the feed the milk
flow can be checked. In a bad case of caked udder the ewe should be

well sheltered, the udder bathed in hot salt water, and a mixture of lard

and turpentine applied.
In case of garget of the udder, which is sometimes brought on by cold

and exposure, purgatives shonld be given, the udder bathed, and cam-

phorated oil or lard and turpentine applied. If an abscess forms it

should be opened and kept well washed out with a good disinfectant,
such as a weak solution of carbolic acid or creolin.
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Bloat.

Sheep should never be allowed to pasture on clover, alfalfa, or rape
when they are especially hungry. They should first be given dry rough-
age and then be turned on the pasture, but only for a short time each

day until they become accustomed to the change. If precaution is not

taken in this matter the sheepman will likely have a bad case of bloat

on his hands.

To relieve this trouble tap the stomach on the left side at the point
where the distention is greatest, which will be midway between the

backbone, the point of the hip bone, and the last rib. A pocket knife

can be used for the purpose, but a trocar is best. This instrument not

only makes the incision but the cannula or sheath keeps it open in such

a way that the gas can readily escape.

Purgatives should be given to otherwise relieve the congested con-

dition of the animal. Linseed oil is very desirable for this purpose. In
an acute attack of bloat three drams of hyposulphite of soda and one

dram of ginger mixed in water will usually prove very helpful.
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INTRODUCTION.

The [Montana Experiment Station has fed a car load of sheep
each winter since the year 1898, and, up to date, therefore, has fed

for seven reasons. The last report published of this work was Bul-

letin No. 47. in which, on some points, a summary was given of the

work previously done. This work was continued for the season of

1903-4 and 1904-5, and the results of this work will be reported here-

with.

The experiment for the winter of 1903-4 was a repetition of

that of the year before, although with not quite as good a grade of

stock. The sheep, both the lambs and the wethers, fed during the

winter of 1902-3 were an extra fine lot, containing considerable of

mutton blood upon a Merino foundation. They were good, thrifty

stock when they arrived on the station farm, and a month's feeding

upon the grain and hay fields of the farm put them into the feed

lots in extra fine condition. At the end of the season they had,

therefore, the size and fatness to command the top price on the

market. However, there are many other classes of stock in the

state and it is our purpose to learn all we can about these various

grades and classes.

NUMBER AND KIND OF SHEEP PURCHASED.

The sheep purchased for the experiment of the winter of 1903-4

consisted of 120 lambs, which cost us $1.7.9 3~ 10 eacri delivered at

Bozeman, and 120 two-year-old wethers, which cost us $2.56 each

at Bozeman. They were selected and purchased for us by Mr.

John M. Robinson, of Bozeman, to whom we are indebted for this

favor. No special attempt was made to select any especial grade
of stock, but they were taken out of a larger bunch just as they

would come. They were delivered at the station farm on the 3rd
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of November and turned out upon the grain and hay fields. The
fall and summer had been quite dry, however, so that there was but

little feed upon the fields and in two weeks the sheep were put into

the feed lots. When they came upon the station farm the wethers

averaged 113 pounds, and two weeks later, when put into the feed

lots, they weighed 119^ pounds each, gaining 6 l/2 pounds on the

pasture. This may have been partly due to a fill-up, as well as to

some increase in weight. The lambs weighed 54 pounds each when

they arrived on the farm and 57^ pounds when put into the feed

lots two weeks later. It will be noted that these weights were con-

siderably below the weights of the stock fed the year before, when
the wethers weighed 123 pounds at the beginning of the test and
the lambs 70 pounds. These weights also show that the lambs

were light for the season of the year and they were not equal in

quality to those of the year before, but in breeding were somewhat

similar, being Merino grades with a greater or less mixture of

mutton blood. The wethers were also light in weight but were a

little better in condition and quality than the lambs.

KIND AND PRICES OF FEED.

In this portion of Gallatin Valley the principal hay is red and

alsike clover, usually mixed in various proportions. With the sum-

mer weather we usually have, this hay may be easily cured, saving
a large proportion of the leaves and stems and is thus of very good

quality. We usually have considerable new meadow, as we seed

about 15 to 20 acres every year in following a systematic rotation on

the farm. This leaves quite a large amount of old stubble on the

hay field, more or less of which is raked up with the first crop of

clover. As the animals refuse to eat those dead stalks, it means
considerable waste when feeding this first crop of hay, which was
the main crop f"d to those sheep. Again the winter of 1003 4 was

quite a sno\vy winter. As we have no place to store our hay under

cover it is stored in stacks and the snow and wet interferred con-

siderably with the getting of a correct or exact weight of the hay
fed. It is believed, however, that the results given are fairly ac-

curate and if an error there be, it is on the side of increasing rather

than decreasing the cost of the feeding. The grains fed, except the

screenings, were grown upon the farm and were fed whole. The
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were purchased from a local grist mill, and consisted of

considerable broken wheat, and weed seeds of very many kinds.

The pnces allowed for these feeds are the average prices for the

winter and were as follows: Clover hay, $5.00 per ton; wheat

screenings, 85c. per cwt.
; wheat, $1.25 per cwt.

; oats, $1.00 per cwt. ;

barley, Si.oo per cwt. The sheep were fed in yards which, in one

end. liad a covered shelter and on the other end running water.

The sheep, therefore, were at liberty to seek the shelter whenevei

they desired to do- so, which we found to be very seldom. They also

had access to water at will.

THE WEIGHING OF THE SHEEP.

All farm animals vary considerable in weight from day to day

depending upon the contents of the digestive organs. To avoid

the errors that might arise from this variation, the animals were

weighed three days in succession at the beginning of the experiment
and again at the end. It is usual, also, to weigh them once or twice

every two weeks to note the growth of the animals, so as to keep
a careful check on the results while in progress. The weights in

this test were taken right after noon, which would be some hours

after the morning's feed.

PLAN OF THE EXPERIMENT.

The purpose of the experiment was similar to that of the year

before. In addition to determining the general facts in regard to

the value of clover as sheep feed and the gains that might be made

upon our range flocks during the feeding period in the winter, it

was also desired to find the feeding value of the different kinds of

grains and mixtures of grains available to the Montana farmer.

The sheep, therefore, were divided into ten lots, 5 lots of lambs

and 5 lots of wethers. There were 24 sheep in each lot.

The lambs were fed as follows: Lot i, clover hay and wheat

screenings ;lot 2 clover hay and wheat; lot 3, clover hay and oats;

lot 4, clover hay and barley; lot 5 clover hay and a mixture of

grains, made up of equal parts by weight of wheat, oats and bar-

ley. The five lots of wethers were numbered correspondingly and

led the same as the lambs.

The clover was fed ab libitum, our idea being to . feed what

the animals would eat up fairly clean. As stated above, the first
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crop of hay, which made a large portion of the feed given, contained

considerable stems and, as will be noted in the tables there was
some waste. We started feeding grain three weeks after the be-

ginning of the experiment. At first but a small grain ration was

given, and we had to coax the sheep to eat it, first by reducing

slightly on their hay so as to make them a little mr:i ninigry, and

next by salting the grain slightly. Six pounds were given to each

lot per day at the start and one month was taken to get the animals

to the maximum ration of one pound per sheep per day. In weigh-

ing up the sheep we planned to divide the lots as evenly as possible,

both according to weight and quality, so that each might start off

on as fair a basis as possible.

DISCUSSION OF RESULTS.

WEIGHT OF WETHERS.

Table No. I gives the weights and gains of the wethers. It

will be noticed that they were fed for 97 days, this time being
divided into three periods, first 25, second 28 and the last 44 days.

This table also shows the gain for each lot per day and of each

animal per day, per week and for the whole time of the test.

Comparing, first, by periods, it will be noticed that the wethers

made the fastest gains during the first and third periods, though
the first may have been somewhat of a "fill-up." This is shown

particularly in the average, which was about .22 Ibs. per day for

each lamb. This result is true of practically all the lots. Considering

next, the results from the different kinds of grain, it will be noticed

that on the wheat ration the wethers gained during the 97 days 21.33

pounds each. The next best returns were from the barley ration,

upon which they gained 19.87 pounds. Then follows the oats,

screenings, and the mixed grain last. This result is somewhat dif-

ferent from the previous year, in which we found the barley to be

the best ration, followed by the oats, wheat, screenings and mixed

grain. The only difference, however, when we analyze carefully

.is the transposition of the wheat and barley. The other results are

almost exactly the same as reported in bulletin 47. Taking the

two years, therefore, together, it would seem that the barley or

wheat proved the most satisfactory ration for feeding wethers,

though the oats were very close third.
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Considering the whole time of the test, it will be noticed that

the wethers made an average daily gain of only .2 of a pound.

This was about .03 of a pound less than the wethers gained the

previous year. The average total gain for each wether was J-9-4&

pounds, or, in round numbers, 19*^ pounds, which was three

pounds less than that gained the year before.

AMOUNT OF FOOD EATEN BY WETHERS.

Table No. 2 shows the total amount of food eaten, the food

eaten per day and the cost of each pound of gain. During the

first period, when the sheep had no grain whatever, they ate an

average of about 4^4 pound of hay per day. The range was from

4.35 to 4.23 pounds per day. When the grain ration was added

the amount of hay eaten fell off from a half to three-fourths of a

pound per day, and on a full grain ration they ate fully % pound less

hay per day than on hay alone, but the total amount of food eaten was

greater as they were at that time eating one pound of grain per

day.

The average amount of hay eaten per day for the different lots

during the 97 days was practically the same, and for all the lots the

average was 3.81 pounds per day.The wethers received no grain for

the first 25 days of the test and for the next 28 days averaged

nearly .6 of a pound per day. The last 44 days of the test they each

received i pound of grain per day. The average grain received for

the 97 days of the feeding was .625 of a pound, or a little over
J/

pound per day.

THE FOOD EATEN FOR EACH POUND OF GAIN BY WETHERS.

The food eaten for each pound of gain, gives some very in-

teresting facts. For the first period from 18 to 22.7 pounds of

clover hay were eaten for each pound of gain made. For the sec-

ond period, when the grain ration was added, it required from 21

to 41 pounds of hay in addition to the grain to make one pound gain.

The third period, however, this was reduced to from 13.9 to 18

pound of hay for each pound of gain, in addition to the grain. The

average for the whole period showed that 18.94, or, in round num-

bers, 19 pounds of hay and 3. IT of grain were required for each
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pound of gain. Comparing the different results it will be noticed

that the sheep fed on the wheat ration required the least amount
of feed for each pound of gain, viz: 17.4 and 2.84 pounds of grain,

The oats and barley rations are practically the same. For the screen-

ings ration 19.3 pounds of clover and 3.26 pounds of grain were

required for one pound of gain, while for the mixed grain ration,

20.5 pounds of clover and 3.33 pounds of grain were required 3

making the mixed grain ration the most expensive. For the third or

test period, the wheat returns was the most efficient, requiring 13.9

Ibs, of clover and 3.91 Ibs. of grain for each Ib. of gain. The screen-

ings, barley, oats and mixture followed in the order named.

COST OF FOOD EATEN BY WETHERS.

Because of the variation in the price of both hay and grain

during different seasons, and more especially in the different parts

of the state, the money cost of the gain is not always a safe point
from which the feeders in other valleys might calculate the returns.

In consideration of these differences in price, the amount of food

^aten for each pound of gain is a much safer basis upon which to

calculate the cost of the gain. From this data each person of every
district can figure exactly what it will cost to produce the gain
whatever the difference in price in these different districts might be,

With the prices given in this bulletin it cost on the average
T.6 c^nts per cay to feed each wether. The wheat ration, bccau.se

of the cost of the grain, was the most expensive. For the same

reason the mixed grain ration was next expensive, while the screen-

ings ration was the least expensive. Considering the cost of the

feed for 97 days the average shows that it cost close to eight cents

(7.92) to produce each pound of gain on these wethers. The

range was from 7.49 for the screenings ration to 8.73 for those fed

the mixed grain ration. The barley, oats and wheat come be-

tween in the order named, the wheat ration being the most expens-

ive of the three. For the test period of 44 days the screenings ration

produced a pound of gain for the least cost, followed by the barley,

wheat, oats and mixture in order named.
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WEIGHT OF LAMBS.

Table No. 3 gives the weight of the lambs and the gains made

during the time of the test. When put into the feeding lots the

lambs averaged 57.4 pounds and at the end of the feeding period

weighed an average of 80.5 pounds, a gain of 23 pounds in the 97

days. The year before the lambs gained an average of 25 pounds,

weighing 70 pounds at the beginning of the test. In proportion
to their beginning weight, therefore, these lambs gained propor-

tionally more than the lambs did the year before. It is well to

bear this fact in mind when we come to consider the final results

with these lambs. The average gain per day made by .each lamb

was .237 pounds. Considering the results for the different kinds-

of rations fed it will be noticed that the lambs fed on the screen-

ings made the largest gains, namely: .256 pounds per day. This

result coincides with previous tests, as recorded in Bulletin 47, and

in work previously done by the writer in Utah. The next largest

return was from the oat ration, namely: .246 pound per day.

Next follows the barley, then the mixed grain, and lastly the wheat

gives the poorest results. The year before the order was screenings,

mixed grain, wheat, barley and oats. There is scarcely enough dif-

ference in any of the results, however, to base very marked con-

clusions upon, and the test should be repeated before we can con-

clusively state which of these grains would be the best except with

regards to the screenings, which, for lambs, seems to be preferable

to any other grain. Comparing the gains by periods it will be

noticed that the screenings ration made the most uniform gains

throughout all the periods. During the third period, when the

maximum ration was fed, the lambs made the fastest gain, ranging
from .257 pounds to .307 pounds per day. During the third period

which might be called the true experimental period the order of the

grains for the different rations was as follows : First, the screen-

ings; second, the mixed grain; third, the oats; fourth, the barley,

and the wheat the poorest returns. This is nearer the results of the

year before than if we consider the whole time of the feeding. It

is too the correct basis upon which to base the relative value of the

gains as a part of the fattening ration for sheep.
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AMOUNT OP FOOD EATEN BY LAMBS.

Table No. 4 shows the food eaten and the cost of the food given
to the lambs. On the average each lamb ate 1.81 pounds of hay
and .62 pounds of grain per day. During the first period, when no

grain was fed, the amount of clover hay averaged close to 2.5

pounds per day. When the grain was added the hay ration was
reduced in almost direct proportion to the amount of grain added,
and the same thing 'is true in the third period, when the full grain
ration is given. There is very little difference between the amount
eaten by the lambs getting the various kinds of grain.

FOOD EATEN FOR EACH POUND OF GAIN BY LAMBS.

The food eaten for each pound of gain by the lambs averaged

7.62 pounds of hay and 2.63 pounds of grain. The range was from

6.91 pounds of hay and 2.44 pounds of grain for the lambs fed on

the screenings ration to 8.10 pounds of hay and 2.84 pounds of

grain for the lambs fed upon the wheat ration. The oats, mixed

grain and barley follow in the order named between these two ex-

tremes. Considering the third period, 44 days, when the full grain

ration Avas fed, we find that the wheat ration called for the largest

amount of clover and grain for each pound of gain. The barley was
the next most expensive in feed, the oat ration third and the mixed

grain and screenings the cheapest ration as regarding the amount

of feed required. When fed on clover hay alone, as during the first

period, it will be noticed that it took from 12 to nearly 17 pounds
of hay to make each pound of gain. When the grain ration was

added about 3^ pounds of grain displaced close to TO pounds of

clover, as will be noticed in the third period. The difficulty with

lambs which are growing is to get them to eat enough clover to

fatten in anything like a reasonable time. Therefore, the grain

ration has to be added. These tests do not pretend to show the

amount of grain that would give the best results.

COST OF FOOD EATEN BY LAMBS.

The cost of food is given so that comparisons can be made on

this basis, but the food cost mentioned above should be kept in mind.

The average cost of feeding each lamb per day for the 97 days was

1.09 cents. The cost of each pound of the gain was 4.61 cents. This
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cost was a little above that of the year before, which was 4.49 cents.

The grain during this season, however, was more expensive than the

year before, as will be noticed by comparing the cost of the feed

given in bulletin 47 with that reported in this bulletin. If we com-

pare the amount of food eaten for each pound of gain, it will be

noticed that these lambs made the more economical gains, requir-

ing .4 of a pound of clover and .5 of a pound of grain less for each

pound of gain than did the lambs of the year before. The screen-

ings ration was the least costly, because of the difference in price.

The wheat ration was the most costly again because of the higher

price of this grain.

Table V. Comparison of Results of Feeding Lambs and Wethers.

Period.
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COMPARISON OF RESULTS WITH LAMBS AND WETHERS.

Table No. 5 gives a brief comparison of the results in the feed-

ing of the lambs and 'wethers. It will be noticed that the amount
of grain eaten per day was practically the same for each, but the

wethers ate two pounds more of hay per day than did the lambs.

Considering the amount of food eaten for one pound of gain the

wethers ate n 1-3 pounds more clover than did the lambs and nearly
half a pound of grain more for each pound of gain made. This

shows that the lambs were very much more economical feeders.

This is, however, not the only factor to be considered, as will be

noticed later. Considering the gain per day the lambs gained .237

pounds to .2 pounds gained by the wethers, or, for the total time

of the test, 97 days, the lambs gained 23.08 and the wethers 19.5

pounds. The cost of the food per day at Bozeman prices was I

cent for each lamb and 1.6 cents for each wether, and the cost of

each pound of gain was 4.61 cents for the lambs and 7.92 cents

for the wethers, or 3 1-3 cents more. The total cost of the gain

put upon the lambs, during the 97 days of the test, was 98 cents,
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while the total cost of the gain put upon the wethers was $i . 54, a

difference of 56 cents in favor of the lambs. When we consider that

the lambs gained 3^2 pounds more than the wethers this difference

in cost is quite an important one.

THE CLOVER WASTE.

It should not be overlooked, perhaps, that in extensive feeding
there is considerable waste on the roughage fed. As stated in anothei

place considerable of the clover fed to these sheep was the first crop.
A good deal of it was the first crop after seeding and contained a

large amount of old stubble. This would tend to increase the

waste as compared to feeding the clover from the second year's

meadow. The waste from the wethers was close to 20 per cent of

the amount of hay given, and for the lambs it was about 30 per
cent of the amount of hay given. It would seem that practicably
this waste should be charged to the sheep. However, the most of

this was fed to cattle and horses, so that it was not lost, but had

a feeding value for other stock which were being carried over and

not fattened. In fattening sheep and somewhat forcing the appetite

there is sure to be a certain amount of waste, but where it is used

for feeding cattle we have not felt that it was necessary to charge
this waste against the sheep. However, those who desire to do so

can increase the cost of the hay by the figures given.

FINANCIAL RESULTS WITH WETHERS.

Table No. 6 gives a summary of the financial results in feeding

wethers. This table shows the essential facts given in the previous

tables, but arranged in a different way. This table will repay care-

ful study. It will be noticed that the wethers cost 2.y\ cents per

pound when purchased, or put into the feed lots. If sold at 4 cents

per pound, which was about the price paid in Bozeman, they would

return a profit on the feeding of $158.73, or a profit on each wether

of $1.32. The cost of the 120 wethers was $323.75. The cost of

the feed at the price given was $185.28, which made a total cost of

the fattened wethers of $509.03. The price received for the

wethers at 4 cents per pound would be $667.6, the difference

as given above represents the profit on the feed and pay for the

labor. The largest amount of profit on each wether was on the
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lot fed oil the, screenings $1.42 each. The lot fed on oats returned

a profit of $1.33, and that on barley $1.32; the lot fed on wheat

$i .27 and of mixed grain $i .26 for each wether.

Total and aver-

age.
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THE SHIPPING EXPERIENCE.

The second part of this table gives some data in regard to the

results from shipping the sheep to Chicago. Comparing the

weights'at the close of the test with the weights in Chicago, we find

that the wethers lost 806 pounds in shipping. This was 5 per cent,

which was considerably below the losses reported on the lot

shipped the year before, which was 7 per cent. These wethers sold

for 5J4 cents per pound, which gave a gross return of $834.12. The
total cost of shipping, with commission, was $132.45. The lambs

and wethers, of course, were shipped together, but the charges
were made in proportion to the weight of the animals shipped. The
cost of shipping one wether was, therefore, $1.10. The net returns

for the wethers, after deducting the cost of shipping, was $691.67,

which left a profit on the feeding of $182.64, or $1.52 for each

wether. This shows a return of 20 cents more per wether than

would have been obtained by selling the wethers at home.

THE FINANCIAL RESULT WITH LAMBS.

Table. No. 7 gives a summary of the financial result with the

lambs. The lambs cost 3.32 cents per pound, which was a little

more than I cent per pound more than was paid for the wethers.

The lambs were not in as good flesh as the wethers, and so were

not reckoned as worth any more per pound at Bozeman. Selling

at 4 cents we get a return of $386.56. The 120 lambs cost $229.30

and the feed cost $128.07, tnus making the total cost of the fattened

lambs, $357-37, which, compared with the returns at 4 cents per

pound, gave a profit of $29.19, or 24.5 cents for each lamb. This

is a very small profit and probably no more than paid for the labor

in looking after the animals. By comparing the different lots we
find that the lambs fed the screenings returned a profit of 44 cents

each/while those fed on the wheat ration returned but 5 cents profit

each. The other results are between those.

THE SHIPPING EXPERIENCE.

Considering next the shipping experience we find that the

lambs, during the time of shipping to Chicago, lost 438 pounds, or

4.6 per cent of their Bozeman weight. This was again lower than

the year before by about 3 per cent. This shows a very small

shrinkage from both the lambs and the wethers. The lambs sold

in Chicago at $5.15 per hundred, which, it will be noticed, was 10



SHEEP FEEDING. 101

cents per hundred less than was obtained for the wethers. The

gross return, therefore, was $471.01. The cost of shipping, with

commission, was $88.15, or 73^/2 cents each, which was about the

same as for the previous year. The net return for the lambs, there-

fore, was $382.86, which gave a profit of $25.49, or 21 cents profit

on each lamb . This brings us to consider a very interesting ques-

tion, namely : Why the lambs, which were the most economical

feeders, returned the least profit on the feeding. In the previous

vear's test the wethers had sold in Chicago for $6.00 per hundred
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and the lambs for $7.25 per hundred pounds, a difference of $1.25

per hundred pounds in favor of the lambs. This is the usual differ-

ence when both are equally fat and ready for the market. It will

be noticed, also, by comparing the price paid for the lambs, both

in the year 1902 and 1903, as well as in the test here reported, that

the lambs cost more per pound than the wethers. The difference is

greater for this year than for the previous year, when it was but

25 cents per hundred pounds, whereas this year it was a little over

one cent per pound different. The lambs fed in this experiment

gained as much in proportion to their beginning weight as those of

the year before. They were, therefore, just as ecoriorhieal feeders.

They also made gains much more economically than did the wethers

van.d yet the financial result shows a decided profit for the Wethers

and practically none for the lambs, beyond the labor cost Of feed-

ing. To get a full explanation why there was this difference I

wrote to Clay, Robinson & Company, the commission" coftipany
who -sold the lambs both years, as to the reason for the difference

noted. 1 give herewith this letter from the company, which,, ifl a

measure, explains the reason for the difference :

MR. F. B. LINFIELD,
Montana Experiment Station, Bozeman, Montana .

Dear Sir : We are in receipt of your letter of i8th and note

^what
.you ^say .-regarding the deck of lambs you had here a short t'irtTe

-ago.

In 'reply "Will say that in the first place they were not heavy

"enough to command the top price, and, in the second place, they

were far from 'being ^finished.

If you were here and saw the condition good Colorado lambs ;

were in you would readily agree with us that your lambs are not to

be compared wtth them. We also note you were somewhat sur-

prised that your wethers sold higher than your lambs. These

wethers, the day they were here, sold fully 25c above the market.

There wa ah exporter here who simply had to have these sheep,

no matter wliat they cost, and, knowing this, we took advantage

of it. In fact $5.00 would have been a good strong price for these

wethers the day they were here.

We candidly believe that you folks could do better with aged

wethers out there than with lambs. We do not believe you can

fatten your lambs and get them in condition to sell at the top of the
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market, unless you happened to strike a market when everybody
was crazy for lambs, same as you struck last year. The writer

remembers distinctly the day your lambs were here. Every buyer
was out hunting lambs, and on a market of that kind we can come
nearer getting the top than on a market where there are plenty of

good lambs to select from, same as we have had here the last six

weeks or two months.

Yours truly,

Clay Robinson & Co.

Note The underlining is mine. F. B. L.

It would seem, therefore, that the real trouble with these

lambs was that they were not fat enough, and to get the top prices

they must be fat. As these lambs gained as much as those did the

year before and were fed the same rations and the same length of

time then it would seem that the trouble was not in the method of

feeding, but rather the lambs were too small to begin with and the

time allowed was not sufficient to get these lambs to the weight and

condition which would enable them to command the top price. It

has been noticed by observing the market that the lambs which

come nearest to supplying the demand range from 85 to 95 pounds
in Chicago. This would mean a lamb which would weigh some-

thing like 95 to 100 pounds in Montana. These lambs were 13

pounds lighter than those fed the year before. To bring them up
this much in weight at shipping time would mean that they should

be fed for between 50 and 60 days longer. This would seem to in-

dicate that we have to feed larger lambs or else feed them for a

longer time if we are to command the best or top price. In com-

parison with the wethers the lambs grow considerable in addition to

the fattening and so make use of a larger amount of the feed given

them but in proportion do not put on as much fat as do the wethers.

These latter having had their growth turn most of the feed into

fat and so get into condition for the market in a shorter time than

do the lambs. Again the wethers are stronger and can keep in better

condition upon the range than can the lambs and so usually come

into the feeding lots in better condition in the fall. Much better re-

sults would be obtained with the lambs if they were gotten upon

the farm early in the season and had from 6 weeks to two months

on the meadow before being put upon the winter ration for fatten-

ing.
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SHEEP FEEDING TEST FOR WINTER 1904=5.

INTRODUCTION.

During the winter of 1904-5 there was fed at the Experiment
Station three lots of sheep. First, we purchased 100 two-year-old
wethers. These sheep were grade Merinos with considerable of

mutton blood, particularly the Cotswold, in their make-up. These

sheep were purchased from Mr. John M. Robinson, of Bozeman, out

of a lot of about 900 obtained near Twin Bridges. They were a

fairly good grade of sheep, but were rather light. They averaged
no pounds when weighed at the college farm at delivery, which is

the lightest wethers we have fed for the past three years They cost

laid down, $3.25 each, which at the weights given, made them cost

3 cents per pound live weight. The wethers were put in pens and

ied hay as soon as they arrived on the farm, which was on Nov. 6,

1904. No weights of the feed were kept until Nov. 28, when the

experiment started. At this time the wethers weighed 115 pounds,

having gained 5 pounds in about 20 days.

The second lot of sheep handled were 64 head, the remaindei

of a lot which our chemist had been working with, during the sum-

mer, on the range near Big Timber, testing, in co-operation with the

Department of Agriculture, some problems in relation to the effect

of loco weed upon the sheep. They were a good band of sheep,

but some of them had lost weight during the summer. They weigh-

ed on the average 83 pounds at the beginning of the test. They
were a mixed lot of ewes, wethers and lambs. These we have

designated as the "poison-plant" sheep to distinguish them from the

ether lots.

The third lot of sheep consisted at the beginning of 42 head,

but later were reduced, through killing for post-mortem purposes

and some that died, to 29 head. These animals were very badly

"locoed", as the symptoms for this trouble are usually described. The
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animals were scarcely strong enough to drive from the railroad

station to the college farm. They weighed an average of 42^/2

pounds each and were a mixed lot of ewes and lambs, with Merino
blood predominating. These were designated as the "locoed" sheep.

These latter two lots were fed in co-operation with the chemical de-

partment and in a bulletin, soon to be issued from that department,
full details in regard to the study of the individual sheep and the

treatment and deductions drawn from the experiment during the

summer and winter will be given. Our plan was to find out what
results could be obtained from feeding this class of sheep as com-

pared to a fairly good class of wethers, using these latter as a basis

for comparison.

PLAN OF THE EXPERIMENT.

The three kinds of sheep were divided into two lots each. The

"poison plant" sheep contained 32 in each lot. In lot one was
the stronger and heavier sheep and in lot two the lighter and pre-

sumably weaker sheep. Lot one received clover hay and one

pound of grain per day as a maximum grain ration. Lot two re-

ceived clover hay, i pound of grain per day and */2 pound of roots

per day as a maximum ration. The "locoed sheep" were also di-

vided into two lots. The first called, lot 3, was made up of the

stronger sheep, and the second, called lot 2, was made up of the

lighter and weaker sheep, our plan being to feed those sheep so as

to encourage, if possible, the lighter sheep through our method of

feeding. Lot 3 received clover hay, I pound of screenings a day
and y2 pound of roots as a maximum ration. Lot 4 received the

same ration except that mixed grain was substituted in place of the

screenings. The grain for both the
'

'poison-plant" and "locoed" sheep
was crushed coarsely. The 100 wethers were also divided into

two lots, 50 in a lot, and they were divided as nearly equal as pos-

sible, considering the weight and quality of the sheep. The first,

known as lot 5, received clover hay and i
l
/> pound of grain per day

and the 2d, known as lot 6, received clover hay and i Ib. of grain a day
Our purpose in this was to get a comparative test of the effect of

the lighter or heavier grain ration. For these sheep the grain was

fed whole. The grain fed consisted in every case of a mixture of

} _ barley, \/\ oats and l
/^ bran, by weight. The clover hay was a
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mixture of first and second crop red and alsike clover. The roots

fed were mainly sugar beets, with occasionally some mangolds.
The animals were fed all the hay they would eat, which was

given them twice a day. For the first five days of the test hay alone

was fed, and then the grain was started, giving 1-5 of a pound of

grain to each sheep. This was gradually increased until the full

amount specified was given. At the beginning the grain was given
but once a day, but as the amount was increased it was given twice

a day. The roots were given at the same time as the grain. At
first the sheep did not take readily to the roots. Later we changed
from sliced to pulp roots and the sheep ate the ration very much
better. Fresh water was running through the yards at all times

so that the sheep had ready access to a water supply.

WEIGHING THE SHEEP.

The sheep were weighed as in previous tests, each lot being

weighed three days in succession at the beginning of the experiment
and again when on full feed and once in two weeks thereafter till

the close of the test, when they were again weighed three days in

succession. They were weighed on Monday, as soon as possible

after noon. It will be noted, therefore, that the weights given at

the beginning and end of the test are not a single day weighing but

the average of three days weighing in succession, which should give

very close to a correct average.

VALUE OF THE FOOD.

The values estimated for the hay and grain fed are given so as

to afford a basis of comparison with others, whose prices may be

more or less different. The prices are as follows : Clover hay, $5.00

per ton; barley, $1.00 per hundred pounds; oats, $1.00 per hundred

pounds; bran, 95c. per hundred pounds; and roots, $4.00 per ton.

As the studies of the chemical department had shown that many
of these sheep were probably affected with internal parasites, all

of the "poison plant" and "locoed" sheep were treated with vermi-

fuges. A full account of the methods and results on this point, will

be discussed in a later bulletin by that department.
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DISCUSSION OF RESULTS.

WEIGHTS AND GAINS OF SHEEP.

Table No. i gives the weights and gains of the sheep feed in

this test. It will be noticed that these different lots vary in the

number of sheep in each, and so comparisons will have to be based

on the daily gain and the average gain for each animal. On the

average it will be noticed that the wethers gained .205 pounds per

day for the sixty-five days of the test. Compared with the year
before this is a very slightly larger daily gain. Each wether of

lot 5 gained 13.54 pounds and each one of lot 6 gained 13.18 pounds.
The wethers weighed an average of 115 pounds at the beginning
of the test and 128^/2 pounds at the close, and thus gained on the

average 13.36 pounds. Strange to say the ration of j/2 pound of

grain per day gave a little the larger gain. At present I can offer

no explanations of this rather unexpected result. Further tests will

have to be made before drawing any definite conclusions. If later

tests should bear out this result it would have a very important

bearing upon the practice of feeding in this state. It will be noticed

that during the second period, when the sheep were on a full grain

ration, they gained nearly i-io of a pound more per day than during
the first period, when the smaller grain ration was fed. However,

even for this period the sheep fed the small grain ration made the

larger daily gains. Lot I and 2, the "poison plant" sheep, were

classified, as stated above, according to the grade of the sheep, the

lighter sheep being put into one lot and the larger and heavier in

the other. There was a difference of 460 pounds -between the two

lots. In the 65 days lot i, the stronger sheep, gained 405 pounds,
and lot 2, the weaker sheep, gained 427 pounds, or 22 per cent

more than the heavier sheep. The average daily gain per sheep

was about .2 of a pound, and the average gain per sheep for the

65 days was 13 pounds. This, it will be noted, is but very little

less on the average than the gains made by the wethers in the same

time. In this test the addition of roots to the ration of the lighter

sheep seemed to have helped them to miake considerably better gains.

It will also be noticed that during the second period, when the full

grain ration was given, better gains were made than during

the first period.

Considering, next, the third group, the "locoed" sheep, we find
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that there was a difference of 118 pounds between the two lots.

The lighter sheep, in lot 4, weighed 579 pounds and the heavier

sheep, in lot 3, weighed 607 pounds. In 65 days lot 3, the heavier

sheep gained but .193 pounds per day, but lot 4, the lighter sheep,

gained 3 Ibs. per day, or more than 1-3 greater gain. The total gain
was 188 pounds for lot 3 in 65 days and 273 pounds for lot 4, a dif-

ference of 85 pounds. Each sheep of lot 3 gained 12^ pounds and
of lot 4 gained 19^2 Ibs., or 6 Ibs. more. The only difference in the

ration was that lot 3 received screenings. Both got the same kind

and amount of roots.

The average gain for those "locoed" sheep was 16 pounds each

for the 65 days.

This was considerably more than the gain made by the "poison

plant" sheep, and 2.3 pounds more than the average gained by the

wethers in the same time. The test would seem to show that the

so-called "locoed" sheep, if properly treated, will gain as rapidly as

other sheep. This is not the whole story, however,. They gained

more, yet they were so thin to begin with, only 42^ pounds each,

that the 16 pounds of gain only made them weigh 58^ pounds. They
were thus too light and too poor to go into the market when the

other sheep were shipped.

These two lots (3 and 4) were therefore fed for another 58 days.

During this time they each gained .213 pounds per day or 12.3

pounds for the 58 days. During this time they were fed the same as

before, namely: clover, grain and roots. This gain was greater
than the average gain of wethers or "poison plant" sheep for the

first 65 days of the feeding test.

Considering the 123 days during which the locoed sheep were

fed they made a gain of .229 pounds per day and added 28.2 pounds
to the 42.5 pounds original weight. These gains also compare very

favorably with the gains made by the sheep the two previous years,

as recorded in bulletin 47, and in the first part of this bulletin.
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Cost of 1 Ib of

gain. Cents
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AMOUNT AND COST OF FOOD EATEN BY SHEEP.

Table No. 2 gives the amount and cost of the food eaten by
the sheep in the experiment during the winter 1904-5. The wethers

in lot 5 received one-half of a pound of grain per day as a maximum
ration, while lot 6 received one pound per day as a maximum. How-
ever the two lots were started with the same amount of grain and

this amount was gradually increased, at the same proportion
for each, from 1-5 of a pound per day to one half of a pound for lot

5 and to i pound for lot 6. The result was that lot 6 ate 492 pounds
of grain more than lot 5. It will also be noticed that lot 5 ate 454

pounds of hay more than did lot 6. The difference in the hay eaten,

however, is greater in the first period than in the second period,

when there was a maximum difference in the grain. On the avei>

age for 65 days lot 5, with a light grain ration, required 18.4

pounds of clover and 1.81 pounds of grain for each pound of in-

crease in live weight, while lot 6, with a heavier grain ration, re-

quired 18.21 pounds of clover and 2.61 pounds of grain for each

pound of gain. This shows a saving of .8 pound of grain by feed-

ing the light grain ration. Considering the cost of the gain at the

prices of feed given the light grain ration saved .8 cents for each

pound of gain made. This is certainly a very interesting result,

but as this is the first test we 'have made upon this point it would

be wise to withhold any definite conclusions until the test has been

repeated.

Considering, next, the "poison plant" sheep, we find that lot I,

the heavier and stronger sheep, ate much more hay, namely, 1,438

pounds, than lot 2 during the first period. The weaker lot did not

clean up their hay and there was thus a large amount of waste. For

the second period the difference is less. To compensate for 1,628

pounds less of hay eaten by lot 2 during the 65 days they had 848

pounds of roots. Both lots ate the same amount of grain. Lot I

ate an average of 2.85 pounds of hay and .68 pounds of grain per

day, which was i pound less hay than eaten by the wethers. Lot 2

ate 2.07 pounds of hay per day and .68 pounds of grain. Consider-

ing the food eaten for each pound of gain we find that lot i required

14.66 pounds of hay and 3.49 pounds of grain for each pound of

increase in live weight, while lot 2, the weaker sheep, required but

10.09 pounds of clover and 3.31 pounds of grain for each pound of
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increase in live weight. They ate, however, 1.98 or nearly 2

pounds of roots. Thus it would appear that this small amount of

roots made a saving of about 4^ pounds of hay. Compared with

the wethers which had the full grain ration, lot I, the stronger

sheep cost 7.3 cents for each pound of gain, which was exactty the

cost for each pound of gain for the wethers fed- the maximum grain
ration. Lot 2, the lighter sheep, which had the most roots, cost but

6.4 cents for each pound of gain, which was practically the same as

the wethers fed the lighter grain ration. Coming, next, to the

"locoed" sheep we have to consider that we are dealing with small

animals, weighing only about one-half as much as those in the "poi-

son-plant" lot or only about one-third the weight at the beginning*
of the test. These small sheep would naturally be small feeders.

They ate an average of 1.36 Ibs. of hay per day, which was 2 pounds
less than the wethers ate and i pound less than the "poison plant"

sheep ate. They ate slightly more grain per day and about .6 of a

pound of roots.

FOOD EATEN FOR EACH POUND GAIN.

Considering, next, the food eaten for each pound of gain it will

be noticed that lot 3, the heavier sheep, ate 6.8 pounds of hay, 3.92

pounds of grain and 2.93 pounds of roots for each pound of gain,

while the lighter sheep required but 4.72 pounds of hay, 2.69 pounds
of grain and 2.02 pounds of roots for each pound of gain. This

shows a saving of 2.08 pounds of hay, .2 pounds of grain and .9

pounds of roots, as compared with the "poison plant" sheep and the

wethers. It will be noticed that the "locoed sheep required very
much less hay for each pound of gain than did the wethers, bxit on the

average they required slightly more grain. Considering the prices

of the feed, the lightest lot (4) of the "locoed" sheep made the cheap-

est gains, namely, 4.4 cents for each pound of gain. Lot 3, the

heavier sheep, cost 6.2 cents for each pound of gain, which was about

the same as the cost on the light weight "poison plant" sheep. Each

pound of gain put upon the wether or "poison plant" sheep cost 6.9

cents, while for the "locoed" sheep this cost was 5.3 cents, or 1.6 cents

less, which seems to show that the locoed sheep will gain as econo-

mically as the stronger and better sheep if properly fed and treated.
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SECOND PART OF EXPERIMENT WITH LOCOED SHEEP.

Considering, next, the continuation of the experiment with

locoed sheep; as noted above they were not ready for the market
and were thus fed for 58 days longer. They received practically
the same amount of feed as for the second period of the first part
of the test, though the hay during this time was not weighed. Dur-

ing this period of 58 days it required 6.37 pounds of hay, 3.64 pounds
of grain and 2.75 pounds of roots for each pound of gain. Each

}:ound of gain cost 5.7 cents, which was practically the same as for

the first 65 days of the test. For the 123 days, during which these

sheep were fed, it required 5.92 pounds of hay, 3.40 pounds of grain
and 2.55 pounds of roots to produce each pound of gain put upon
the sheep. The average cost of this gain was practically the same
as for the previous part of the test.

The results which \\ere obtained with these "locoed" sheep were
a surprise to the writer, as they probably will be to many other feed-

ers, and the question arises, why this difference in the experience
noted?" I will not enter into any discussion as to what is the

cause of "loco" in sheep as this matter will be fully discussed by Prof.

Chesnut in a bulletin soon to be issued. It has been noted above,

however, that practically all of those "locoed" sheep were more or

less affected with internal parasites, and even if there were no other

cause, these parasites, together with hard fare on the range, and es-

pecially so with lambs, would give us a starved and very thm animal.

Even on very good feed I have known animals to pine and die when
affected with internal parasites of various.kinds. How much worse

the condition of those animals with the range feed as it frequently

is? Attention has been called to the fact that these sheep were

treated with vermifuges. These, of necessity, have to be strong medi-

ans, and, as was stated before, the "locoed" sheep were very week.

Some of them died the first night after they reached the farm from

exhaustion and others died a few days later before being treated

with vermifuges. A few others died after this treatment. Of the

A2. head obtained but 29 survived to the end of the test, though nearly

half of those lost were killed for post-mortem examinations. It is

probable, however, that the treatment with vermifuges may have en-
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abled the sheep that survived to make better gains than they would

have otherwise have done.

There is yet another point to be considered in the feeding of

this class of sheep. Although they made as rapid gains and as

economic gains, in fact a little better on both points than any of

the other sheep, yet they were far from being ready for the market

when the other sheep were shipped, and to have sold them at this

time would have necessitated selling at a considerable sacrifice, be-

cause of the very poor condition at this time. Such sheep must be

kept on feed for some time longer than sheep not so affected.

Table No. 3. Summary and Financia Results in Feeding Sheep. 1904-5.

"N
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FINANCIAL RESULTS WITH SHEEP.

Table No. 3 gives a summary and the financial result in feeding

sheep for the winter of 1904-5. In this table lots 3 and 4 are

figured together as one lot as they were fed practically the same

during the time f the test, and for the second part of the experiment
with these sheep they were fed together. In figuring the cost of

the sheep, lots I and 2 and 5 and 6 are estimated at 3 cents per

pound. This was the actual cost of lots 5 and 6. Lots I and 2,

when purchased in the spring of 1904 cost considerably more than

the price here stated, but the experiment in the summer decreased

their value, and I think the estimated value given will be fully high

enough for the class of stock. The "locoed" sheep were figured at

one dollar per head, which was practically the cost of having them
laid down at Bozeman. They were donated to us by Mr. J. F. Ash-

bury of Big Timber, and the cost to us was merely the freight

to get the sheep to Bozeman. The experiment with lots I, 2, 5 and
6 continued for 65 days, when the sheep were sold. Lots 3 and 4
were fed for 123 days. The various items considered in this table

are very interesting and worthy of study. In summing up the pro-
fits on the feeding, it will be noticed that the wethers gave a little

[the largest profit. This was due to the fact that these animals-

weighed more and the increase in price on the original weight of

the animals from 3 to 4 cents made really more than the difference

in the profits noted in lots I and 2 and 5 and 6. After paying
market prices for the feed, these sheep returned 46 to 50 cents each

for lots i and 2 and 82 to 73 cents for lots 5 and 6. Lots 3 and 4 (the
u
locoed"sheep), after feeding for 123 days, sold for $94.03, giving
on the 29 sheep a return of $20.73, or 7 1 cents per head. This shows-

that such sheep, if properly handled and fed long enough to get

them in condition, can be fed at a profit.



SUMMARY AND CONCLUSIONS.

(1) For feeding wethers and when fed with clover hay, wheat and

barley gave the fastest gains, followed by oats, screenings and

mixed grain in the order named. See page 90.

(2) Considering the amount of food required for each pound 01

gain in feeding wethers, wheat and clover was the most efficient

ration, followed by screenings, barley, oats and mixed grain
in order named. See page 92.

(3) In feeding lambs screenings and clover gave the fastest gains,

followed by mixed grain, oats, barley and wheat, in order

given. See page 95.

(4) The amount of food required for each pound of gain on lambs

was least for the ration of screenings and clover, with oats,

mixed grain, barley and wheat in the order named. See page

96.

(5) Lambs gain faster and more economically than do wethers.

See page 97.

(6) The light, thin lamb cannot be fattened sufficiently in three

months to command the best price in the market. See pages

100-103.

(7) In one experiment in feeding 100 wethers for 65 days, 50

wethers fed a maximum ration of ^ pound of grain a day

gained as rapidly as 50 wethers fed I pound grain a day as a

maximum ration.

(8) A band of 29 "locoed" sheep that had been treated with vermi-

fuges fed during 123 days gained as rapidly and made as eco-

nomic gains as a band of healthy wethers. Being small and

thin, however, they would have to be fed at least twice as long

to get them ready for the market.



LAMB FEEDING AND SHEEP HUSBANDRY IN IDAHO
BY

W. L. CARLYLE E. J. IDDINGS

INTRODUCTION

The numbers and values of various kinds of live stock on January
1, 1913, are reported by the Bureau of Statistics, United States Depart-
ment of Agriculture. This estimate gives Idaho fifth place in number
of sheep among the states of the Union, with 2,957,000 head.

These sheep, from the same source of information, are valued at $11,-

S04,000.00, which exceeds the total value of any other class of animals

except horses. Sheep Husbandry, though conducted largely under

range conditions, is chief among the live stock industries of Idaho.

Development and extension of sheep husbandry in the state, must
follow two principal lines, viz: lamb feeding and the keeping of more

sheep on the farm.

During the past year a great many letters of inquiry, many more
than ever before, have come to the Idaho Experiment Station re-

questing first, detailed advice as to relative value of native feeds for,

and methods to pursue, in lamb feeding; and second, information as

to the breeds best adapted to the farm and the feeding and manage-
ment of a small flock. It is the purpose of this bulletin to give such

information as is possible concerning lamb feeding by reporting in detail

data secured in two feeding experiments with a total of 813 lambs,
and also to supply information as to breeds and management by
briefly discussing the chief characteristics of the more popular types
and breeds and outlining the essential features of successful flock

management.

A FUTURE FOE SHEEP

Sheep raising in America has passed through many important

changes. In the earlier days of the industry sheep were kept largely
for wool, and those types showing the heaviest and finest quality of

fleeces were as a rule most popular. Mutton was then commonly re-

garded as inferior meat of uncertain flavor and palatability. Gradually
these old prejudices against the eating of the meat of sheep have given

way, and mutton has come rapidly into public favor.

The receipts of sheep at the Union Stock Yards of Chicago show

3



clearly the increasing demand for sheep for food purposes. A quarter
of a century ago, in 1888, 2,611,543 head of cattle were received at

the yards. Last year 2,652,342 were received, or an increase of but

1.6 per cent. In 1912, 7,180,967 hogs were received as compared
with 4,921,721 in 1888, an increase of 46 per cent. These increases

are unimportant as compared with those of sheep. The receipts of

sheep in 1888 were 1,515,014 and in 1912, 6,055,546 head. This is

an increase of 4,540,532 head or approximately 300 per cent.

It is also of interest to note that very few sheep have been found
to be affected with any infectious disease when slaughtered. Agents
of the Bureau of Animal Industry inspected more than thirteen million

carcasses of sheep in 1911, and found no evidence of tuberculosis in

a single carcass. Large numbers of meat consumers have turned to

mutton on account of the high cost of beef and pork in recent years
and in the change, made temporarily for economy, have acquired the

"mutton chop" habit and have been educated to the healthfulness,

high nutritive value and relative cheapness of mutton for a part of the

human diet.

Industrial changes and uncertainty as to tariff policies have rend-

ered wool values less certain and stable, and have correspondingly given
prominence to sheep as meat producers. There is little danger that

wool values will fall so low as to prevent the fleece from meeting the

larger portion and frequently all of the cost of the ewe's keep on the

average farm. The shortage in beef cattle cannot be overcome for

several years, and hog cholera and other unfavorable factors in the

hog business, will tend to maintain an. equilibrium in pork production.
It is very evident to those who are in touch with the situation that the

Idaho farmer is certain to find his mutton in pretty fair demand.

WHY FEED LAMBS

The lamb is one of our most economical producers of edible

meats. In a comparison of lambs and steers coming two years old at

the Iowa Experiment Station it was found that the average steer

required 8.9 pounds of dry matter for each 100 pounds of gain while
the lamb required but 7.37 pounds. The cattle consumed 19.6 pounds
of dry matter per 1000 pounds of live weight as compared with an

average of 29.07 by the sheep. The daily gain of the sheep was 3.73

pounds per 1000 pounds of live weight and the cattle was 2.14. The
sheep, therefore, ate 48 per cent more than the cattle and gained 75

per cent more. Lambs are popular with experienced feeders because
of their established position as good feeders and economical producers
of gain. Figures compiled by the Idaho Wool Growers' Association
show a total shipment out of Idaho in 1912 of 5121 cars of sheep
from Oregon Short Line Railroad points alone. Assuming that the

cars were double decked and each carried 200 sheep, approximately
one million head of sheep were shipped from the state over this one



railroad. Some are driven from the state and some are shipped over

other lines, also many of the cars shipped in early fall contained 250
to 300 head, making a total of perhaps 1,500,000 head for the year
taken from the state direct to market or to feed lots in other states.

In past years the greater portion of this great band has been shipped
direct from grass and a comparatively unimportant per cent has an-

nually received grain and been sold for grain-fed prices.

Our farms produce an excellent quality and very large yields
of small grains, well-adapted for feeding lambs for market, and, we
have no local market for thousands of carloads of the finest quality
of alfalfa hay, yet we have been shipping our lambs to market as

grass-fed, or to distant feedlots to be finished on grains as high priced
as our own and on hay that costs from one-half more to four times

as much as it may be secured for in Idaho. Not only does the feeder

of Colorado, Nebraska, and as far east as Michigan, use the Idaho
lambs as a medium for marketing the grain products of his farm,
while our farmers are in many cases shipping bulky fodders and grains
at high freight rates and low prices, and in addition the foreign feeder

has left the lamb manure which is a considerable item is securing heavy
crop yields and an important factor in keeping up soil fertility.

During the last two years alfalfa hay in the large alfalfa grow-
ing sections of the state has had a farm value of from $3 to $5 per
ton. In the Idaho experiments of 1910-11, with the lambs shipped under
unfortunate conditions, the hay brought $3 and almost the entire

fertilizing value of both hay and grain fed was left in the feedlot for

use on the farm. This was an unfortunate year, however, for feed-

ers everywhere. It is estimated that the professional feeders of Nor-
thern Colorado, who annually feed six hundred thousand to one mil-

lion lambs, and who as individuals have an experience of from three

to twenty years in the business, lost that year an average of $1 for

each lamb fed. The same year the lambs fed by the Purdue Experi-
ment Station of Indiana caused a loss to the Station varying from

$0.31 to $1.56 per hundredweight in the different lots fed.

In the Idaho feeding work of 1912-13, the hay disposed of through
the lambs brought $8.73 per ton by a strict method of charging all

expenses to the feeding operations; and as much as $11.17 per ton

by considering the water supply as belonging to the farm and all labor

charges as offset by value of the manure. Some feeders in the southern

part of the state, who kept records and who fed largely on hay with
a short grain feeding period for finishing, claim $20 to $25 per ton

for hay disposed of through the lambs.

We need to feed our own lambs in Idaho because, at present we
are shipping the raw product and permitting another to secure the

finishing profit. Furthermore, we need to build up a lamb feeding

industry to furnish us a farm market for our small grains and cheap

legume hays. Finally, we need to retain on the farm by lamb or



other animal feeding, the fertility now in some districts largely lost

to the farms of Idaho by shipping bulky crops to distant markets.

Our forest reserves and other mountain pastures are rich and of

high fattening value. Many of our sheepmen find that the bigger and
more thrifty lambs come from these pastures in the fall quite fat.

Such lambs are cut out and shipped to market as grass-fattened.
Under present conditions it is probably wise practice to ship a large

percentage of the fattest lambs. In a large number of cases, however,
the sheepman's and the packer's ideas as to the proper finish for lambs

ready to kill do not coincide, and a large portion of the lambs shipped
as grass-fed are cut back to be sent to the country for a 50 to 90-day
feeding period in eastern feed lots. This fact is clearly proven by Bulle-

tin 162 of the Purdue Experiment Station, a 40-page publication re-

Shropshire ewes owned by Knollin and Finch, Soda Springs, Idaho.

Large flocks of pure bred sheep are pastured on Idaho summer range.

porting results in feeding 420 lambs, all of which were Idaho bred

lambs, purchased as feeders in the Chicago market. In this state we have
more sunshine, drier feedlots as a rule and less shelter is required as

compared with feeding conditions in the central states. Such lambs

as above mentioned should be kept in Idaho until properly finished

on home-grown feedstuffs.

The cutting out process on the range leaves behind a large num-
ber of thin lambs of various sizes, that can be most profitably marketed
when fat. It is the last named class of lambs that have been used

in the lamb feeding experiments hereafter described.
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Another reason why the farmers of Idaho should feed lambs
is that the sheepmen of Idaho produce as good a feeder type as can
be grown anywhere in America. The sheep owners' of the West have
been progressive and have expended a great deal of money for im-

proved blood to grade up their flocks. Wool has not been neglected
but especial attention has been paid to mutton, by securing pure-bred
rams principally of the Shropshire, Hampshire, Cotswold and Lincoln
breeds. The lambs come into the world backed by mutton parentage.
In most parts of the sheep raising districts, the grass starts early in

the spring enabling the ewe to suckle her lamb properly. In mid and
late summer the flocks seek the higher valleys and mountainsides of
the forest reserves and unreclaimed lands where sweet, rich grass is

found in abundance and the lambs grow strong and healthy. Blood
and environment produce big-framed, vigorous, quickly grown
lambs of well developed mutton type and ideal as feeders.

For years Idaho bred lambs have been especially in demand by
the expert feeders of Colorado and other feeding districts. At the

National Stock Show at Denver, Colorado, and at the International

Stock Show at Chicago, Idaho grown lambs have won repeatedly in

their finished form in competition open to all America. With the best

of lambs and cheap feeds of quality, home feeding certainly needs
to be encouraged and developed.

A PLACE FOB SHEEP OX THE FARM

In the central and far eastern states small flocks of sheep are found
on a large percentage of the farms. It has been found that ewes and
lambs on the farm will make use of and do well on some farm wastes
and feed material unsuited to other animals; that sheep consume and

keep down 90 per cent of the various farm weeds, are valuable in

destroying brush and undergrowth, will make good returns from

rough and unproductive land and return the farmer a fleece worth
$1 to $2.25 and a lamb that can be sold at from $3.50 to $7 in late

summer or fall, and the farmer does not greatly miss the feedstuffs

that go to produce these readily marketed products.
There is a similar field for small flocks in Idaho and other north-

western state. In the northern and central parts of the state, summer
fallows foul with weeds, could be cleaned up and made to yield a

profit through sheep. Lanes, rough lands, aftermath following the

hay crop and wastes of the grain fields are often of little value, but
could be utilized to great advantage by sheep. Roughage for keeping
a small band of ewes over winter is usually abundant on every farm.
Great areas in these sections do not grow enough mutton to enable
the local butcher to depend upon it for even a reasonable percentage
of his necessary supply.

In southern Idaho are grain and hay fields to be cleaned up,
sugar beet leaves with a feeding value for sheep of $3 to $5 per acre,



native pastures often contiguous to the irrigated ranch, and blue

grass and various mixtures of grasses that can be kept growing
vigorously until late in the fall by irrigation. On the irrigated ex-

perimental farm at Gooding, Idaho, conducted in co-operation by the

Division of Irrigation Investigations of the U. S. Department of Agri-
culture and the Idaho Experiment Station, one-half acre of irrigated
mixed pasture has been set aside for sheep pasture. During the sum-
mer of 1912 this pasture easily carried six mature Lincoln rams and
is now carrying eight ewes and five lambs.

George V. Leighton of the Boise Valley has received as high as

$42 per acre annual cash rental for blue grass and white clover pasture

grazed by sheep.

Sheep diversify the farming system, giving the farmer an added
source of income, and, as in the lamb feeding, benefits to the land must
be recognized as important. There is a double source of income from
the wool and the lambs, coming in at different seasons of the year.
The western states are practically free from the many serious handi-

caps found in the Mississippi valley and by far eastern sheep owners.
In those sections dogs and internal parasites in many cases almost

prohibit the rearing of sheep. Dogs have been known to bother in but

few parts of the west. In many sections coyotes are something of a
menace but a tightly fenced yard for the sheep at night is as a rule ade-

quate protection. Internal parasites, that have driven sheep off

of many farms in the blue grass regions, are practically unknown
here.

FEEDING EXPERIMENTS

PURPOSE

The experiments of 1910-11 and of 1912-13 were carried on with

the idea of testing out the value of our alfalfa hay in lamb feeding and
to ascertain the feeding value of Idaho grown grains.

METHODS AND EQUIPMENT

The lambs of both feeding trials were fed in the open without

protection of any kind from the weather. Sheds are to be recommend-
ed but are not necessary for feeding in most sections of the state. At
Caldwell, where the above mentioned lambs were fed, a tight board
fence built to shut out prevailing winds and storms in fall and early
winter would have given considerable protection at times, and will

be built for future feeding operations.

An outline of preparations made for the 1912-13 experiments
will suffice to make clear methods to be followed and equipment



needed. These lambs were kept in lots made of panels set zigzag,
so that, each pair of panels met at a rjght angle and the total nua&er
of panels used were so arranged as to form an enclosed yard. One
panel fence was 458 feet and the other 462 feet long. These two en-

closures were used for 251 and 254 lambs respectively. There wras

more room than was necessary or advisable. When space is sufficient

View of Caldwell feed yards, December 1912, showing form of panel used

and method of feeding hay in experiments of 1910-11 and 1912-13.

to encourage it the lambs gather in groups and do considerable run-

ning and playing, thereby getting too much exercise for most econom-
ical fattening and wasting too much energy. In the spaces mentioned
650 to 700 lambs could have been fed without overcrowding.

The panels or hurdles that enclose the Caldwell Station feed yards
are fourteen feet long and three feet one inch in heighth. Ready cut

material for making each panel is as follows:

1 piece of 1x12, 14 feet long.
2 pieces of 1x6, 14 feet long.
3 pieces of 1x6, 3 1-2 feet long.
25 to 30 6d nails.

This provides for three horizontal boards, and a vertical binding
slat at each end and one in the middle of the panel. The 1x12 is used
for the bottom horizontal board and the vertical slats should be ex-

tended five inches below it. In erecting the panels into a fence these

5-inch lengths are sunk into the ground to make the enclosure more firm.

Above the 1x12 is an eight-inch space through which the lambs reach
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in eating hay, and then in turn are a 1x6, a five-inch space and another

1x6, making the total heighth of hurdle before mentioned.

The two enclosures mentioned above were made contiguous. On
the dividing line were placed water troughs fourteen feet long and a

salt trough fourteen feet long. Both lots used the same troughs for

water and salt.

Grain was fed in a small separate enclosure into which either

group of lambs could be turned by opening a gate-panel arranged
conveniently for the purpose. By feeding each lot in turn, one small

enclosure and a minimum number of troughs were made to serve both
bunches of lambs. A cut of the trough used will make clear the gen-
eral features of construction. It is important that the trough swing
free on a bolt or spike at each end. This permits the trough to be
turned over after, each time of feeding to empty out the refuse mat-
ter from the feed and to protect the trough during the interval between

feeding periods from rain, dust or snow. Lambs do much better if

given hay, grain and drinking water in the cleanest manner possible.
A bill of material of various sizes and lengths to build a grain feeding
trough of size to accommodate twenty lambs, follows:

1 piece of 2 x 4, 14 feet long.
4 pieces of 2 x 4, 2*/2 feet long.
2 pieces of 2 x 4, 10 inches long.z pieces or z x 4, 1U mcnes long.
1 piece of 1^x12, 14 feet long.
2 pieces of 1 x 4, 14 feet long.
2 pieces of 1 x 4, 14 inches long.I

2 bolts

The hay was fed on the ground on the outside of the panels, the

lambs reaching through the lower opening in the panel to obtain it.

In good weather hay for two to five days feeding can be arranged in

shocks at convenient intervals around the enclosure. From these piles
the lambs are supplied with fresh hay morning and night. At noon no
new supply is given, but that left from the morning feed is turned

enabling the lambs to get desirable portions beyond their reach or
covered up. Stems refused or hay spoiled in the stack or made un-

palatable by exposure to rain or snow should be removed each four to

ten days.

The enclosures should be bedded with straw when the lambs are

put in and fresh straw supplied as often as necessary to keep the lambs
clean and

dry.
At the end of from 90 to 120 days, this straw and the

droppings will be found to make a compact covering for the entire

yard space of from six to ten inches of very rich manure. The panels
should be removed and piled up after each year's feeding. This makes
it more convenient to remove the manure, helps preserve the hurdles

and enables the space to be used for the greater portion of the year
for other purposes.
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FEED PRICES

Feeds used in the following experiments are charged at prices
that are considered a fair average, if bought in ton lots on the farm,

during the period of 1910-13. In order to easily compare results se-

Trough used in feeding grain.

cured in the two experiments uniform prices are used in figuring cost

of feeding stuffs. Feeds are, therefore, charged, as follows:

Alfalfa Hay, per ton $5.00

Corn, per hundredweight 1.40

*Wheat, per hundredweight 1.20

Barley, per hundredweight 1.00

Oats, per hundredweight 1.00

*The wheat used in 1912-13 contained five per cent barley and was
valued at $1.10 per hundredweight.

EXPERIMENT OF 1910-11

This experiment was conducted to determine if it were profitable
and practical to dispose of alfalfa hay by feeding it to lambs and to

test out a combination of corn and native grains for feeding lambs for

market.

The lambs were all wethers, consisting of 139 head of Lincoln-

Merinos and 161 head of Shropshire-Merinos, purchased of Montie B.

Gwinn of Boise. The 300 lambs cost $3.25 per head, and averaged
65.7 pounds, October 26th, before the division. On November 1st they
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were divided into two bands, the Lincoln-Merino type in one, the

Shropshire-Merino type in the other, and were placed on feed in

bedded yards as already described under Methods and Equipment.
The smaller band averaged 68.0 pounds and the larger band 69.4

pounds. Both lots were fed the same rations
;
alfalfa hay, as much as

they cared to eat, and a grain ration made up of 50 per cent barley,
25 per cent corn and 25 per cent wheat.

The lambs were fed one-eighth of a pound of the grain mixture

per head daily for the first four days. The following eight days the al-

lowance was one-fourth of a pound per head daily. At the end of

eight weeks full feed, or an allowance of 2 pounds per head daily,
was given. Lambs from the range know nothing of grains and if not

brought gradually to a heavy ration serious losses will result. The
grain was fed twice per day. The lambs started by eating three to

three and one-half pounds of hay per head daily. When on heavy
grain ration they ate one and three-fourths to two and one-fourth

pounds daily per head. The grains were fed whole. Lambs masticate

their feed thoroughly and it is a needless expense to crush or grind
grains for them. This experiment was in charge of L. C. Aicher, the

Superintendent of the Caldwell Experiment Farm.

Table I, which follows, shows weights by week periods, gains
per lot and gains per head for the same period. It will be noted that

the gains are quite regular with the exception of the weighing of

December 20th, when losses of 320 pounds for Lot I and 165 pounds
for Lot II are recorded. This weighing came after several days of
rain during which it was almost impossible to keep the yards bedded

dry and to keep the hay dry and palatable enough so that the lambs
would eat it well.

The season for feeding at Caldwell in 1910-11 was very unfavor-

able, due to a great deal of rain which kept the yards soft and muddy.
Three lambs were lost by death during the experiment.

Table II summarizes data concerning feeds and gains and cost of
same. The average daily gains for Lot I and Lot II of respectively
0.31 and 0.33 pounds per head are very satisfactory and all that can
be expected under average conditions. Lot II, containing the Shrop-
shire blood, gained one pound more per head, and made each 100

pounds of gain at a cost of three cents less for feed. The combination of

barley, corn and wheat produced satisfactory gains and a splendid
finish. The comparatively high price of corn increased materially
the feed cost.

After a feeding period of 84 days the lambs were sold as per
agreement to the Union Meat Company of Portland, Oregon. This

company is a progressive concern interested in building up the live

stock breeding and feeding industry in the northwest and had furnish-

ed the money to buy the lambs without interest charges, provided that

it might have the refusal of the lambs.
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The lambs were shipped on January 24th, filling but three decks

of two freight cars. The transportation charges were for two full

carloads at the rate of $107.00 per car. This saddled the feeding ex-

periment with $53.50 not necessary, could more lambs have been

fed or could one deck have been disposed of locally to advantage. The
lambs arrived at Umatilla on the evening of January 26th, and for

reasons as yet unsatisfactorily explained by the railroad officials, were
not released until 11:00 A. M., January 28th. This long delay re-

quired the feeding of 3,060 pounds of hay, at a cost of $38.25, two-
thirds of which could have been saved, and $3.00 extra on the ex-

penses of the man in charge. The total charges for freight, feed and

yardage, Caldwell to Portland, a distance of 477 miles, were $300.45,

unquestionably excessive.

By eliminating unusual charges shown above, the lambs showed
a small profit, in spite of the fact that they were sold at a time when
the market was too low to offer much hope for successful grain feeding.
The experienced feeder likes to have a "spread" or increase of at least

one and one-half cents net between his buying and selling price to pay
for feed and for his profit. Could the lambs have been sold on this ba-

sis, they would have netted $1.13 per head, or selling the hay through
the lambs, it would have brought $15.00 per ton.

The above facts are given in detail because this bulletin is planned
to furnish the prospective feeder practical information and to pre-
sent the difficulties as well as the more favorable aspects of the lamb

feeding business. The tables for the 1910-11 experiments follow:



TABLE I.

WEIGHTS AND GAINS OF LAMB FEEDING, 1910-1911.

Weighing
Periods.



TABLE II.

SUMMARIZED RESULTS OF LAMB FEEDING, 1910-1911.

Information Column



By shipping both decks full there would have resulted a saving
of $53.50. . The excessive delay at Umatilla necessitated three feeds of

hay, otherwise unnecessary, totaling 2015 pounds and costing $25.20
also adding $3.00 to the expenses of the man in charge. The total of

these unusual items is $81.70. Could they have been eliminated the

net profit would have been $14.19 on 297 head, or approximately five

cents per head.

SHRINKAGE

Lot I. Lot II.

Average weight per head, Caldwell...: 94.4 Lbs. 96.8 Lbs.

Average weight per head, North Portland 90.4 Lbs. 89.7 Lbs.

Loss 4.0 Lbs. 7.1 Lbs.

Shrinkage, per cent 4.2 7.3

EXPERIMENT OF 1912-13

The 1912-13 experiment was planned with three objects in view :

First, to demonstrate the possibility of a desirable market for alfalfa

hay by feeding it to lambs; second, to determine the possibility of

finishing lambs on native grains without corn
; third, to test the relative

feeding value of wheat and barley in lamb feeding.

The lambs consisting of 513 head, were purchased of Scott An-
derson of Boise, and were weighed up on his ranch north of Boise,

October 15th, costing five cents per pound with an allowance of five

per cent for shrink. They were driven overland to the Station Farm
at Caldwell, arriving late October 16th. After a small feed of hay
they were turned on grain and alfalfa stubble and mixed pasture of

late seeding. No yards were available for enclosing the band at night
until October 29th, and as a result three head were killed by coyotes.
One lamb weighing 65 pounds died of pneumonia October 29th. This
left 509.

The yards were bedded six inches deep with straw from the Station

Farm October 29th, and the lambs sorted, divided and weighed. They
were found to be a mixed lot cut back from tops sent to eastern mar-
kets. In the band were found 25 head of close fleeced, blocky lambs

showing a preponderance of Merino blood
;
294 big framed, long

wooled lambs of both Lincoln and Cotswold crosses; and 190 Shrop-
shire grades. Of the number showing a preponderance of Merino

blood, one was found to be two years old and two were yearlings.
The fleeces were still damp on the 29th from rains of the 27th and 28th,
and second weights were taken October 30th, which are used as initial

in the tables. Lot I. consisted of 254 lambs averaging 72.9 pounds
per head; Lot II. consisted of 255 lambs averaging 72.2 pounds per
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head. Losses early in the feeding period reduced Lot I. to 251 and

Lot II. to 254 lambs.

Both lots were fed as much -as they would eat with a reasonable

waste of bright, clean alfalfa hay. The average amount eaten daily

per head was 2.4 pounds. First cutting purchased of R. Judd, in addi-

tion to that grown on the Station Farm, was fed October 30th to Jan-

uary 9th, after which third cutting from the Station was fed) either

alone or in combination with first cutting. Accurate records were kept
of hay given to each lot.

Lot II. at the beginning of the experiment, showing the type of lambs fed

in 1912-13.

The grain rations were as follows : Lot I., three parts barley and
one part oats

; Lot II., three parts wheat and one part oats. The barley
and oats were of good quality bought in the surrounding country. The
wheat was grown on the Station Farm, and was of excellent quality,
but contained five per cent barley. The lambs in each lot were started

on one-eighth of a pound per head daily, and were gradually led to the

full ration of one and one-half pounds.

The lambs started gaining slowly for the reason that they were not
a uniform or very thrifty bunch, they had too much room and were
infested with ticks. The average daily gains per Jamb were for Lots
I. and II. respectively 0.26 and 0.28, or 0.05 pounds in each case under
the averages of 1910-11. The wheat fed lot made 2.8 pounds per
head more gain during the experiment, required 17 pounds less grain
and 53 pounds less hay for 100 pounds of gain and notwithstanding a

charge of ten cents per hundred for wheat over barley, made each 100

pounds of gain at a lessened cost of six cents as compared with the
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barley fed lot. Contrary to the prediction of some sheepmen no dif-

ficulty was found in getting the sheep to take the full feed of wheat
and no more lambs were "off" feed or had digestive trouble than in

the barley fed lot.

In the financial statement for this experiment, the wheat fed

lambs are found to return a gross of only $22.39 more and to net $9.13
less than the barley lot. The explanation for this slight advantage
on gross returns is found in the selections of the buyer of the Carstens

Packing Company. In his elimination of 23 inferior lambs, eight were
taken from the barley fed lot and fifteen from the wheat lot. These
cut outs were sold locally at a considerably decreased price. This elim-

ination, together with a little more feed consumed by Lot II. and ten

cents per hundredweight higher cost of wheat compared with barley,
threw the financial balance to favor the barley fed lambs. This enabled

Lot I. to net five cents more per head, or return 33 cents more per ton

for hay.

It is the common experience of feeders that lambs refuse the

coarser and more woody stems of the alfalfa. This waste is most
marked in feeding first cutting hay. A careful record was kept of all

spoiled hay and stems that were not eaten by the lambs. This amounted
to 5.3 tons with Lot I. and 6.6 tons with Lot II. The wheat fed lambs,,

though making more rapid and more economical gains, were more
fastidious and wasteful in their eating of hay. The total hay con-

sumption was 73.54 tons. Of this 11.9 tons, or 16 per cent, was waste.

The hay actually eaten by the lambs was 61.64 tons. Could the lambs
have been induced to eat this amount up clean and it been made to pro-
duce the same results, as were produced by offering the larger amount,
by cutting or chopping, 11.9 tons valued at $59.50 would have been
saved. The cutting, however, at $1. per ton, the price commonly charg-
ed for the same, would have cost $61.64. Grinding would have been
much more expensive. The conclusion is obvious, that with alfalfa

hay having a farm value of from $3.50 to $6.00 per ton cutting or

grinding is inadvisable and unprofitable.

Four lambs were lost before grain feeding began, as already indi-

cated. Two that had evidently come from the range with enlarged
jaws, died soon after starting the experiment. A small lamb died from
Lot I. and two medium sized lambs from Lot II. One of the two latter

died from pneumonia and the other with diarrhea. The last mentioned
is the only loss that might be ascribed to wheat feeding. Just before

shipping another lamb was lost from Lot II. These losses account for
the decrease of number of lambs in each lot as the feeding period ad-
vanced.

The lambs were sold to the Carstens Packing Co. of Tacoma at
7 l-2c per pound weighed up at Tacoma after cutting back 23 head as

indicated before. The lambs were large and vigorous, averaging 106
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pounds when driven from the Station Farm March 3d. They were

loaded in two double decked cars spotted for the purpose and freshly

sanded. Soon after the sheep were loaded evidence was found that

the cars had not been properly cleaned before sanding. The lambs

kicked the sand to the edge of the cars uncovering a deep ridge of ice

mixed with some manure. The warmth of the sheep melted the ice

and those that laid down had wet heavy fleeces and after being trampled

upon lost strength rapidly. Due to this and combined with unusually
warm weather for the time of the year in the valleys of Eastern Oregon
10 lambs valued at $66.20 were lost in transit. The run to Tacoma was
made in good time.

In the financial statement the lambs are found to have made a

reasonable profit above expenses. In this list of expenses are found

$90. for labor and $77. for gasoline. The extra labor came from com-

bining the labor of the Caldwell Farm with the feeding experiment. The

gasoline charge came from the fact that the only engine available for

pumping water was several times the necessary horse power. On the

farm the manure is worth the labor involved and the farm water supply
is ordinarily sufficient to supply a considerable band of lambs. By
eliminating these items the alfalfa hay was sold through the lambs for

$11.17 per ton in Lot I. and $10.84 per ton in Lot II. Under favorable

conditions the losses from coyotes and in shipping might have been

avoided, giving the hay an added value in each Lot of approximately $1.

per ton.

The lambs were kept too long and when sold were too large to

suit market conditions. Thomas Carstens of the Carstens Packing Co.

wrote as follows : "While the quality of these lambs is first class, still

the butchers will kick on account of their size everybody seems to

be in love with 35 to 40 pound lambs (when dressed). In fact the

smaller the better they like them, as long as they are fat." The Car-

stens Co. buyer pronounced the finish from small grain to be of high

quality, making no distinction between the wheat fed and the barley
fed results.

The question is frequently asked as to whether it will pay to

buy corn. The feeding of 1912-13 was successful without the use of a

pound of corn.

The lambs were fed by Chas. Hampson, superintendent of the

Caldwell Station Farm. Mr. Hampson had fed cattle, but had no prev-
ious experience with sheep.
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TABLE III.

WEIGHTS AND GAINS OF LAMB FEEDING, 1912-1913.

Weighing
Periods.



TABLE IV.

SUMMARIZED RESULTS OF LAMB FEEDING, 1912-1913.

Information Column



Expenditures :

Cost, Lambs $ 855.06 $ 856.69

Cost, driving overland 6.10 6.10

Labor 45.00 45.00

Gasoline for pumping 38.50 38.50

Cost, grain fed October 30-March 1 312.16 312.16

Cost, hay fed October 30-March 1 182.74 185.23

Cost, additional grain 6.50 6.45

Cost, additional hay 5.50 5.50

Cost, feed at LaGrande 2.90 2.90

Cost, feed at North Portland 15.85 15.84

Cost, feed at Tacoma 2.90 2.90

Expense Bill, man in charge 3.00 3.00

Freight .... 117.35 116.65

Total . ....$1593.56 $1625.08
Net Profit $ 142.08 $ 132.95

Net Profit per lamb. 0.57 0.52

Price received per ton for hay 8.89 8.56

Proft per lamb, excluding labor and gasoline

charges 0.90 0.85

Price received per ton for hay, excluding labor and

gasoline charges 11.17 10.84

SHKINKAGE

Shrinkage, Caldwell Station Farm to Tacoma, Washington,
counting dead lambs 11.2 per cent

Shrinkage on live lambs, Caldwell Station Farm to Tacoma,
Washington 9.6 per cent

CONCLUSIONS

The following are prominent among the conclusions that may be

drawn from the two experiments :

1. Idaho lambs, even of the "cut back" type, can in favorable

years be used as a means of profitably marketing alfalfa hay, giving it

a farm value of from $9. to $15. per ton.

2. The small grains of Idaho can be profitably fed to lambs, pro-

ducing a well fattened lamb.

3. Methods of handling and market conditions are a big factor

in determining the measure of success in lamb feeding.

4. Cutting or grinding of hay for lambs is not warranted by pre-

vailing prices for alfalfa in most sections of the state.

5. Wheat combined with some oats is a safe feed for lambs and

produces more rapid gains and requires less pounds for a given amount
of gain as compared with barley.
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6. Lambs should be marketed if possible when comparatively

light. Above 95 Ibs. is objectionable.

7. Experiment I. indicates that a somewhat more rapid and a little

cheaper gains can be obtained from a preponderance of Shropshire as

compared with Lincoln blood.

SELECTION OF THE FARM FLOCK

GRADES FOR FOUNDATION

Those who expect to follow Sheep Husbandry successfully must
have as much special knowledge and training as for any other business.

Sheep differ decidely in habits and temperament from all other animals,
and skill acquired with horses, cattle or hogs is not of much value as

applied to sheep. The first problem in successful Sheep Husbandry is

the selection of the flock.

A great many farmers now have the laudable ambition to handle

pure-bred animals. If a beginner or having but limited experience
with sheep, it is wisest to select grade ewes for a foundation. A bunch
of good grade ewes can ordinarily be bought from the range very

rea-

sonably. The use of a good ram, of one of the breeds that combines a

good fleece with a well developed mutton form, rapidly improves and
makes the flock uniform and entirely creditable for farm use. There is a

field also for the pure-bred farm flock. As the advantages of sheep on
the farm are more thoroughly understood and more widely appreciated
there will be calls for both pure-bred ewes and rams, at such prices as

will yield the producer a substantial profit. Success with a pure-bred
flock requires considerable outlay for foundation stock, some knowledge
of the principles of animal breeding and some skill in advertising and

disposing of surplus animals.

Inferior ewes, such as can be obtained very cheaply and are weeded
out because of spoiled bags, broken mouths or infertility, should not
be chosen for any part of a breeding flock at any price. These should

pass along to the butcher. Unless ewe lambs are dropped in late winter
or very early spring and have made good growth they should not be
bred until yearlings. Ewes are at their best as producers at from three
to five years old. Many retain their breeding powers and their teeth

until eight to ten years of age. Some lose or break their teeth, pre-

venting proper mastication of food, at five or six years of age and
should be discarded from the flock. Five points to be especially sought
for in choosing ewes are, deep bodies, wide, level and straight backs,

strong legs, fine fleeces covering the body evenly and thoroughly and
feminine heads.



PURE-BRED RAMS

The ram should always be a pure-bred. Neither the range flock-

master nor the farmer can make any progress in flock improvement, or

even keep the flock up to its normal, when using scrub or grade rams.

In addition to being purely bred the ram should be an excellent indi-

vidual. The measure of profit in selling lambs is determined by their

size for age, conformation and condition. Starting with grade ewes,

improvement in size, conformation and early maturity and more desir-

able feeders may be secured most cheaply by using a good ram on the

ewes already at hand if they are vigorous and good milkers.

The desirable ram should be long, deep, thick, lowset, with a

straight, strong back, and should be well developed in all the details of

mutton conformation. In addition, he should have style, vigor, masculine

bearing, and should conform as closely as possible to the standards set

for his breed. Since ewe lambs are generally retained to supply losses,

and being important to the flock, considerable emphasis must be laid on
the ram's fleece. Mutton should be the more important side to sheep

raising on the farm, but wool must not be neglected. The farm flock

should shear seven to ten pounds per head.

MERINO TYPES

Sheep are naturally divided into two main classes or divisions, one
of them especially adapted for wool and the other best suited for mutton

production. The Merino breeds and strains comprise the wool division

in which mutton is a minor consideration. These sheep are rather long
legged, lack in depth of body, are flat in the rib, sharp of the shoulder
and narrow in the back, have comparatively long necks and coarse heads
and lack in loin, leg of mutton, and in general fall materially short of

the ideals of mutton conformation. These sheep, however, excel in

wool, bearing fleeces two and one-half to four inches long, very dense
and compact, very fine of fiber, kept moist and made much heavier by
a yolk or grease exuded by the skin of the sheep. This kind of wool
is the finest and for most purposes the best that comes from any type or
breed. The Merino strains are hardy, flock well together on the range,
make wonderfully good use of scanty feed and as a rule are good
mothers. The common breeds are Spanish Merino, American Merino,
Delaine Merino and Rambouillet. As pure-breds, the Rambouillets only
are of much importance in Idaho.

THE RAMBOUILLET
The Rambouillets, frequently designated as French Merino, are of

Spanish Merino descent, the original flock having been taken from

Spain to France in 1783. They get their name from the Royal Farm at

Rambouillet near Paris. Since the establishment of the flock at Ram-
bouillet, this sheep has been bred for size and mutton form, at the same
time insisting on length and fineness of fiber and weight of fleece. In
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Idaho the grade ewes, and in many cases, pure-breds not registered,
are handled on the range, and are popular for this purpose because of

grazing and flocking qualities of the Merino origin. Pure-bred rams
are used for crossing on grade ewes that have acquired too high a per-

eentage of the blood of mutton breeds to best meet the requirements
of the flockmaster. Some farmers find pure-bred Rambouillet flocks

profitable, selling the male offspring for use on the range.

Rambouillet ram sold during the Butterfield Live Stock Co. Sale, Weis-er,

Idaho, September, 1912 for $1000. Courtesy Shepherd's Journal

The popular type of Rambouillet today is smooth bodied with the

exception of a few folds on the neck, and better developed in mutton

qualities than any of the other Merino types. The frame is large, bone

heavy, body quite deep, well developed in back, loin and leg of mutton.
The legs are rather long and the mutton form is hardly to be com-
pared with the special mutton breeds. The average weight .for rams
is 185 to 200 pounds, with more growthy ones sometimes making 100

pounds more. Ewes average 150 to 160 pounds. The ewes are polled
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and practically all rams have large horns with spiral curves. The wool
is of medium length and fineness sacrificed in many cases to secure size

and smoothness of body. The rams shear 16 to 20 pounds, and the

ewes 10 to 14 pounds.
Rambouillet ewes are prolific and good mothers. Some authors

recommend this breed for fall and early winter lambs. This statement

is confirmed by experience with ewes of the breed in the University of

Idaho flock. The Rambouillet ewes were with the rams for a short

time in early May, 1912, and four ewes dropped six lambs in October.

Lambs that are dropped in the fall, if made to grow rapidly and fatten-

ed, sell for "hot house" or "Christmas" lambs. These lambs return a

big profit if one is located near a city where a satisfactory market for

the same can be secured.

Southdown ewe owned by the University of Idaho, champion ewe of the

breed at the Oregon and Washington State Fairs and the Spokane Inter-

state Fair, 1912.

MUTTON BREEDS

The mutton types are almost entirely of British origin and are

divided into "medium wool" or "down breeds" and "long wool breeds."

The low hills which are a common feature of the landscape in Sussex,

26



Kent and Hampshire counties, England, and are covered with short,

fine grass, and largely underlaid with chalk are called Downs. Hence
the designation, "Down breeds," for the dark faced breeds of sheep
that have reached high excellence for mutton purposes in those regions.

Thirty-nine distinct breeds of sheep are recognized by the Royal Show,
the leading live stock exhibition of England, but only five are gen-

erally bred and popular in Idaho. These are the Shropshire, Hamp-
shire and Oxford, medium wooled or Downs and the Cotswold and
Lincoln belonging to the long wool type. Other breeds found in many
parts of the West, but not generally popular in Idaho are the South-
down and Dorset Horn.

The medium wooled breeds are low-set, deep, thick, com-

pact sheep, with broad heads, short faces, short necks, deep
shoulders, wide sprung ribs, thick loins, full rumps, full legs and deep
twists. The vigorous thick meated sheep with little evidence of

roughness and waste, adapted to yielding the highest percentage of

high priced cuts is the one sought for in the mutton breeds both for

the market and for the show ring. Wool is important, but a secondary
consideration to meat.

THE SHROPSHIRE

The Shropshire comes from the Midland counties of England, and
is descended from an old very hardy type known as the Morfe Com-
mon. The breed is widely distributed over the world and does well

under such variety of conditions as to have been designated as the

"cosmopolitan breed." Next to the Southdown the Shropshire nearest

meets the ideals of the mutton type. Sheep of this breed are medium
in size, the rams averaging 225 and the ewes 150 to 160 Ibs. The body
is generally and should be long and deep and squarely set on short

legs. The head is wide, the ears small, and the face refined in the ewes.

The neck is short, blending smoothly into the shoulders. The back
and loins are wide and well covered and the leg of mutton thick and

plump. Well-bred specimens are wooled to the toes and tip of the nose,
and the fleece is compact and of considerable length averaging the best

combination of quality and quantity of any of the strictly mutton
breeds. Rams shear 12 to 15 pounds and the ewes 8 to 12 pounds.
The face and legs are brown and the fleece clear white. Well covered
faces and legs are preferred, because they are usually associated with

heavy fleeces of fine texture.

The Shropshire has a wide reputation as a farmer's sheep. This
is due to {he excellent combination of mutton form, fleece and pro-

lificacy, the ewes averaging at least one and one-half lambs, and to

early maturity. Gains are not so great as with some breeds, but both
frame and flesh grow together bringing the lambs to marketable size

and condition at an early age. The farmer can hardly go wrong in

selecting Shropshire sheep.
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Yearling Shropshire Ram bred by Knollin and Pinch, Soda Springs, Ida.

This ram was first prize for his age and breed at the Utah State Fair,

1912.

THE HAMPSHIRE

The Hampshire is another breed adapted principally for mutton

production. The sheep of this breed are descended from an old type
of the same name that existed in Hampshire, England, and have been

improved by the infusion of Southdown blood and by feeding and
selection. The Hampshire is larger than the Shropshire by 25 to 50

pounds, is more rugged of frame and is a little more upstanding and
less compact. The face is quite bare of wool. The ears and face are a

characteristic blackish brown. The face is longer than that of the

Shropshire. The nose inclines to be Roman and the ears are heavy,
carried to the side and facing

1 forward. The necks are a trifle longer
than the ideal mutton standard would dictate and the shoulder blades

average high and prominent. The body is deep, the back strong and

broad, the rump long and the leg well developed. The bone is heavyr

the entire sheep rugged and vigorous of build. The fleece is lacking
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in length, density and quality as compared with the Shropshire. The

average ewe shears 6 to 9 pounds and the ram 9 to 12.

The Hampshire is now one of our most desirable farms breeds. It

has popular size and in prolificacy compares well with the Shropshire.
The ewes are good mothers excelling the Shropshire. The lambs make

Hampshire ewe, Overbrook Honey Girl, owned by Overbrook Farms, Jerome,

Ida. This ewe was champion of her breed at the Intermountain Fair,

Boise, Idaho, 1911.

more rapid gains than some of the smaller breeds, and either as pure-
breds or grades make the most desirable kind of feeder lambs. For the

last two years in Idaho Hampshire rams have been selling more readily
than those of any other breed.

THE OXFORD
The Oxford Down sheep comes from Oxford county in central

England and is the result of a Hampshire-Cotswold cross. In some
characteristics the Oxford, as might be inferred from its ancestry, re-

sembles the Hampshire. The Oxford, however, is larger, averaging
for the rams 275 pounds and 200 pounds for the ewes, is more rangy
and bigger framed in every way, the face a lighter brown, the nose with
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less tendency to Roman and ears smaller and more erect as compared
with the Hampshire. The fleece is the longest of the down breeds,
covers the body well with a characteristic foretop on the poll of the

head. Many of the fleeces are rather coarse and open.

Oxford type as shown by prize winning animals at the International Live

Stock Show, Chicago.

The Oxford has size over the breeds just described, ranks with
them in prolificacy and stands a little above the Shropshire in average
weight of fleece. The lambs are good feeders, but hardly rank with

Hampshire lambs in growthiness and with the Shropshire in early

maturity. The breed makes an excellent sheep for the farm but is

not as popular in Idaho as the other five mentioned.

THE LONG WOOLS

The long wool breeds bring size and length and weight of fleece to

the farm flock. They are somewhat more leggy and rangy and are

larger framed than the down breeds. On account of their size and
conformation they are a little later in maturing. The matured animals

tend to lay on external fat, and on account of this tendency, the car-

cass is not so highly regarded by meat specialists. The wool grades as

coarse combing and is long, strong and rather coarse in fiber. In

most of the longer wooled breeds the wool hangs in flakes or strands.
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THE COTSWOLD

The Cotswold is one of the most popular breeds of the above

described type and one of our oldest breeds of sheep, thought to have
existed in England at the time of the Roman conquest. It was so

named from "cots" or small houses used to shelter the sheep and
"wold" or rolling upland pasture. The improving blood was Leicester.

A noted Cotswold Ram, a first prize winner at the Royal Show of England.

The modern Cotswold is a massive sheep of impressive bearing.
The body is long and deep and the back broad and level. The head is

carried stylishly and notwithstanding the size of the sheep the body
is smoothly turned. The face is white or gray and the legs of the

same color. The wool is long, finer than that carried by most breeds
of this type and covers the body well. A marked characteristic is a

foretop of spirals, which in well-bred specimens hangs almost to the

tip of the nose.

This breed ranks high among long wool breeds in grazing, but
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individuals in it are sometimes found none too vigorous. They stand

especially high as milkers and are consequently good mothers. Some
of the Idaho sheepmen claim that Cotswolds are the best mothers of.

all the breeds. On account of these qualities Cotswold blood is es-

pecially desired in the 'ewes. In prolificacy the breed is average.
Good flocks should shear an average of 12 to 14 pounds per head.

THE LINCOLN

The Lincoln is considered by many authorities to be our largest

The world's most noted breeder of Lincoln sheep, the late Sir Henry
Budding of England, holding one of his first prize Lincoln rams.

breed of sheep. It came from the north of England and but little is

known of its early history. Improvement was brought about by selec-
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tion and the use of Leicester blood. The breed is even larger and
more rugged of frame than the Cotswold. The head is somewhat
coarser, the back broader and the bone heavier than that of the Cots-

wold. Likewise the fleece is longer, not infrequently reaching 15 to

18 inches in length, and the fiber is coarser. The rams occasionally

weigh 400 pounds and the ewes 300. The extreme weights are often

accompanied by coarseness. The average is 300 pounds for mature
rams and 250 to 275 for mature ewes. Ram fleeces run 16 to 22

pounds and the ewes fleeces 12 to 15. This breed lacks the spirals hang-
ing from the forehead, but has a tuft in their place.

Lincolns bring weight and substance and ruggedness to a flock,

and are especially well adapted to the farm where plenty of feed is

available. They were developed as a breed on some of the richest and
best farming land in England. They also bring increased weight of

fleece and length of staple. The annual increase from average ewes
is 125 per cent to 135 per cent.

Both Cotswolds and Lincolns are later in maturing than the

.downs. Both, however, are very popular with Idaho sheepmen and
have been of great value in giving size, substance and length and

weight of fleece to range flocks. Both breeds do well on the farm,
the Lincoln excelling in size and weight and length of fleece and
Cotswolds standing first as mothers and in quality of fleece.

FLOCK MANAGEMENT

Iff SUMMER
Mid or late summer is a good time to look out for ewes for start-

ing a flock. Sheepmen at this time begin to plan for the fall and
winter and decide what portion of the flock they can let go. Unthrifty
ewes have as a rule not recovered from the effects of the previous
winter and barren ewes can at this time be distinguished from those
that have borne and are suckling lambs.

The keep of the flock in summer is a light charge. They need

pasture, enough of it to keep them in thrifty condition, and if suckling
lambs, to keep them milking well. Pasture may be provided in waste

places as suggested in the early pages of this bulletin. It may be a

regular pasture of the common grasses or may be special sowed
crops. Rye, peas and oats, rape and kale are examples of forages
that can be sowed especially for sheep and made to yield through them
excellent returns. Sheep make good use of rough feed and poor pas-
tures. In this respect sheep may be easily abused. Some men's inter-

pretation of "forcing the flock to rustle" is akin to starvation. When
grass is available no other feed is needed or advisable, even when



ewes are suckling lambs. When pastures get short and dry in late

summer or fall some of the sowed pastures above mentioned or root

crops should be provided. The ram in summer should be separated
from the ewes and fed similarly.

In the irrigated sections alfalfa has been found a dangerous
pasture at times on account of causing losses from bloat. When alfalfa

and clover are not irrigated they can be pastured safely with sheep if

some care is exercised. Reasonable care means that the animals must
not be turned into rank growing alfalfa or clover when extremely

hungry, and it is safer to keep them off for a while after rains or

heavy dews.

Sheep can do without water with less inconvenience than any of

our common farm animals. They need it, however, and should have it

at regular and frequent intervals in summer. Twice per day is suffi-

cient. Clean and if possible fresh water pays. The flock, if allowed!

a choice, prefers to graze in early morning and late afternoon and

evening, spending the heated periods of the day quietly in a shady
place. Shade trees or shades permitting free air circulation suffice

for this purpose. Some sort of protection from the sun is necessary,
if the flock is to do well.

AUTUMN PROBLEMS

When cool weather comes in the fall, the ewes begin coming in

heat. This is the time of all our common Idaho breeds. Dorset Horn
ewes take the ram in spring and drop lambs in early fall. This is

also true to a certain extent of some. Merino families. In England
and some parts of America "flushing" of the ewes is practiced to pre-

pare them for mating with the best results. Many ewes are in thin

flesh and low in vitality after their lambs have been weaned. Flush-

ing is a system of good feeding to get the ewe in vigorous condition

before conception. Rape or other rich pasture is used quite widely
as a feed for this purpose, and is sufficient without grain. If grain is

used a small feed of oats will be found to give satisfactory results.

Choice of time for breeding should depend on shelter and facilities

for lambing, kinds of feed available in spring and market available or

preferred for lambs. Lambing in February or March in most parts of

Idaho requires shelter and adequate means of taking care of the lambs
and protecting both ewes and lambs from storms. If the ewes suckle

their lambs properly they must have grass or other stimulus to milk

production within two weeks after lambing. In case of winter lamb-

ing grains and root crops must be made to take the place of grass.
It is seen, therefore, that early lambing has its undesirable features.

If ram lambs are to be sold for fall service they must come early to

be big enough for service, and in some communities winter or early

spring lambs that can be made to weigh 50 to 60 pounds in May find

ready sale at good prices. The ewe's average period of gestation is
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147 days. The rams should be first used then twenty-one weeks pre-
vious to when first lambs are wanted.

The ordinary method of breeding is to permit the ram to run

with the ewes during the breeding season. This results in favoritism

to particular ewes and in unnecessary service. A better system is to

keep the ram separate and turn him with the flock for a short time at

night and in the morning. As each ewe is served she may be removed
from the flock. By this system a single ram may be made to success-

fully breed 80 to 100 ewes. Attention must still be paid to ewes served

and separated. Some ewes pass through several periods of heat

before conceiving. When the ram runs at large 'with the flock not

more than 40 to 50 ewes should be allowed to each ram. During the

breeding season a ram needs some grain in addition to pasture.

WINTER CARE AND FEED

The first problem in winter feeding is to start the ewes into the

winter period in good flesh and vigorous condition. If this is done

hay and various other fodders are sufficient for the greater part of

the time. In some sections where corn is one of the leading crops,
corn fodder with the ears removed has given quite good results, with-

out grain in addition. Clover, alfalfa or other legume hays are very
palatable for sheep and are a sufficient feed for the greater portion
of the period of pregnancy. Root crops, silage free from mold, both
in moderate amounts, give splendid results along with clover or

alfalfa hay. Heavy feeding of root crops previous to lambing, it is

claimed by some sheepmen, results in flabby lambs of low vitality.

One of the problems of the flockmaster is to have his ewes give
sufficient milk for the new lambs. Ewes fed the entire winter on

dry feed, particularly true of young ewes, frequently have no milk
after lambing and refuse to own their lambs. Older ewes take care of

their lambs but have an insufficient milk flow. The Idaho Station was

recently requested to suggest a ration for 5000 Merino ewes to over-

come the trouble mentioned. It can be almost entirely overcome by
light grain feeding beginning four to six weeks previous to lambing.
Root crops or other succulent feed in addition are very desirable.

Oats or bran and oats are to be preferred among the grains, and the

daily allowance per head need not exceed one-half pound.

Tightly encolsed shelters for sheep in winter are neither necessary
nor advisable. The sheds or barns need first of all to be kept dry
underfoot and there should be sufficient room under shelter or in out-

side yards for exercise. If weather permits, a good plan is to compel
the ewes to walk a reasonable distance to a field or another yard for

their hay. For shed room some authorities recommend 15 square
feet per sheep. The fleece keeps the body warm and the overhead

protection needed is such as will keep off storms and prevent drafts.
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In quite cold weather, if the nights are dry, sheep are found to pre-
fer the open air to enclosed sheds.

Where the flock varies as to size, and some are much more timid

than others, good results follow dividing them into uniform bunches.

The rams must be kept separate and kept in no more than good con-

dition. Legume hay and one-half pound of bran and oats daily per
ram is ordinarily sufficient.

LAMBING

Management at lambing time generally determines the measure
of success with the flock for the year. The percentage saved .is all-

important and runs from 40 per cent to 150 per cent depending on

feeding and management of the flock previous to lambing, time of

year of lambing, equipment for taking care of the ewes and lambs and
faithfulness of the work of the shepherd. In winter or early spring
some shelter for night and conveniences for warming chilled and
weakened lambs are required.

Some ewes, especially young ones, need to be placed by them-
selves for from two to four days until ewe and lamb learn to know
and be able to find each other. Some lambs are born very weak and
need to be rubbed to start the circulation and given warm milk and
stimulants to give them a start in life. Saving of such lambs often

does much to help the percentage. Orphans are common and must
be placed on another ewe or raised by hand. Often by placing the

skin of a dead lamb on an orphan, the mother of the former can be
induced to take the latter. Other simple devices are made to serve the

same end.

Many fail in raising orphans by hand. The principal reason is

overfeeding. The best method of feeding is with a bottle and rubber

nipple. The first two or three days the cows milk should be given

every two hours, at first only two or three tablespoonfuls at a feed.

Milk from a high testing cow is best. The bottle and nipple must be

kept clean and sanitary and the milk warmed for each feeding to about

92 degrees Fahrenheit.

After lambing the ewes should have feed ample for making a

strong milk flow. Some grain or grain and root crops for a few days
and then grass is the common and entirely satisfactory method.

If the lambs are expected to make rapid growth they should be

taught to eat grain early. After grazing is good the ewes need no

grain. Feeding the lambs grain is solved by making them a creep.
In a separate enclosure are placed low troughs for the lambs and
entrance to this place is gained by openings that admit the lambs but

not the ewes. Crushed oats and bran or crushed oats and corn meal
are grain combinations suited for offering lambs in a creep.
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OTHER SUGGESTIONS

Docked lambs keep cleaner .and as fat lambs bring a higher price
on the market. Docking should be done at 7 to 14 days of age.
The tail should be severed with a knife or docking' pincers at a point
jiibottt one and one-half inches from the body. The pincers are used
hot to prevent bleeding and are favored by many shepherds of the

central states.

No ram lambs except pure-bred intended for breeding should be

permitted to escape castration. Ram lambs gain slowly and in addition

annoy other lambs in the feedlot. A good time for this work is on a

bright day when the lambs, are 10 to 14 days of age. The lower third

of the scrotum is cut off and the testicles pulled out. The use of one
of the many common disinfectants in connection makes the operation
safer.

The average weaning time is at four months of age. Good pas-
ture for the lambs at this time enables them to grow fast and miss
their mother's milk but little.

Dipping for ticks is advisable once or twice a year, and at any
rate once soon after shearing. Ticks become troublesome when the
fleeces are long and as soon as the wool is removed go onto the
lambs. Dipping of the whole flock at this time as a rule means little

trouble from ticks until the next spring. Scab has troubled in Idaho,
but is now under control.
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RATION EXPERIMENTS WITH LAMBS, 1905-06.

G. K. MORTON.

For lamb feeding" experiments previously conducted by
this Station, see Bulletins Xos. 47, 51, 64, and 68.

The following problems are discussed in this bulletin :

1. The comparative feeding values of various grains fed

with native hay.

2. The value of field pease grazed off.

3. The comparative feeding value of native hay and

alfalfa when fed with corn.
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INTRODUCTION.

This bulletin tells of experiments aimed to help in the

solution of certain definite problems confronting sheep feeders

of the State. Fattening lambs is not yet a real industry in

Wyoming, although here and there an individual tries it.

Feeding grain to stock sheep, however, is a rapidly growing

practice, and the question of an economical ration is a very
live one. Native hay has been used for so long as a winter

feed for sheep that it is difficult to overcome the inertia of

settled practices, and introduce the growing and feeding of

alfalfa hay. And the thought of corn comes so readily to the

mind of a man when he first begins to feed grain with hay,

that it is difficult to convince him that home-grown grains may
prove more economical than corn when fed with native hay.

Every bulletin upon lamb feeding at this Station has shown
results pointing to the superior value of alfalfa hay and corn

compared with native hay and corn. But the labor and ex-

pense of plowing up large areas of native grass sod and seed-

ing to alfalfa is so great that as yet few ranchmen having large
meadows are willing to do it. Also, many river and creek

bottoms which produce a good tonnage of native hay are un-

suited to the production of alfalfa. Thus there presents itself

the problem of finding what grain ration will best round out,

or balance, our native hays. This problem is the chief one

considered in this bulletin. In addition to this, field peas,

grazed off, are compared with alfalfa and corn in the hope
that they might prove to be an economical ration. And inci-

dentally, using the alfalfa and corn ration as a basis of com-

parison for the other rations, alfalfa is again compared with

native hav.
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OUTLINE OF THE EXPERIMENTS.

Two distinct lines of experimentation were carried out,

lots 2 to 14 constituting- one group, and lots I and 16 consti-

tuting another. Table A shows the plan of the experiment.

TABLE A.

LOT
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6. Horse-tail rush, Eqnisctum.

7. Bunch wheat grass, Agropyron spicatiuii.

8. Plantain, Plantago.

9. Fox-tail grass, Hordeum jubatuni.

10. Blue flag. Iris Missouricnsis.

The corn, barley, and oilmeal were shipped in from west-

ern Nebraska. The corn was hard and clean; the barley was

a hulled variety ;
and the oilmeal was old process. The

oats were grown on the Laramie Plains. The alfalfa hay was

grown on the Station Farm, and was first cutting.

The peas were Canadian field peas, and were grown on

the Station Farm. They were fed by fencing sniall areas and

turning the lambs on them during the day. The feeding of

all lots except the pea-fed lot was done in uncovered yards,

surrounded by a high board fence.

The lambs were fed all they would eat of both hay and

grain.

FEED AND GAINS.

The gain in weight of the lambs, taken in connection

with the amount of feed eaten, is the best evidence of the

value of a ration. The following table gives the information

desired by practical feeders :

TABLE B Feed and Gain per Head, Fourteen Weeks.

LOT



6 Wyoming Experiment Station.

LOTS 2 TO 14.

Three lots were fed oats, corn, and barley, respectively, with

native hay, and three others were fed the same with the addition

of oilmeal. In only one instance did the oilmeal produce enough

gain to pay for itself, and that was when added to the corn and

native hay ration. Here four pounds additional gain were

produced by the feeding of 16 pounds of oilmeal. Valuing the

gain at 7 cents and the meal at 2 cents, the gain almost balances

the cost of the meal. The rest of the carcass is made more
valuable by the four-pound gain, but this in turn is partly offset

by extra trouble in feeding. The results, therefore, do not in-

dicate a proift by adding oilmeal to the various rations
; but it

may be added to a corn and native hay ration with safety, and

probably with a chance of profit.

Comparing the gains produced by oats, corn, and barley,

fed with native hay, we find that oats produced 15 pounds

-gain, barley 15.8 pounds gain, and corn only 12.8 pounds gain.

Alfalfa and corn, Lot 14, produced a gain of 28.6 pounds, while

the best gain produced by a native hay ration was 17.4 pounds,
made by the lot fed native hay, oats, and oilmeal. The alfalfa

and corn lot ate two-thirds more hay than native hay lots, and

one-fifth to one-fourth more grain, with the exception of the

two lots fed oats, and oats and oilmeal, which ate about the

same amount of grain.

LOTS I AND 1 6.

The alfalfa hay used was first cutting, grown on the Sta-

tion Farm. The peas also were grown on the Station Farm and

were the White Canadian field variety. One hundred lambs were

fed for 14 weeks on 12^2 acres of peas, an average of one-

eighth acre per head. The corn and alfalfa lot made a gain of

31 pounds per head, while the pea lot made only 20 pounds

gain. The only means of a close comparison of the two lots is

through a financial statement such as is found in the following
table :



LOT 8.

LOT IO.

LOT 12.



LOT 14.

CUT FROM LOT I BEFORE MARKETING.

. ;

CUT FROM LOT l6 BEFORE MARKETING.
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COST OF GAIX.

TAP.I.K C Cost of ioo Pounds Gain, and Xutritirc Ratio.

(Compiled from Tables XII and XVII.)

LOT

2

4
6

8

10
12
14
1

16
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DIGESTIBLE NUTRIENTS FOR GAIN.

The following table gives information of interest in con-

nection with the nutritive ratio :

TABLE D Digestible Nutrients for Gain.

(Compiled from Tables XI and XVII.)
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SHRINK AND YIELD OF LAMBS.

TABLE E Shrink and Yield of Lambs.
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the stock can be well cared for when they are unloaded. Oth-

erwise the law must frequently work hardship.

The heavier lot of lambs, fed corn and alfalfa, lost much

more weight on the trip than the pea-fed lambs. From Lar-

amie to Valley, 538 miles, the corn and alfalfa lambs lost 9.8

pounds each, while the pea-fed lambs lost 5.6 pounds each.

The heavy shrink of the corn and alfalfa lot was undoubtedly

due to their fat condition, inasmuch as they had gained 11.2

pounds more weight during the experiment than the pea-fed

lambs.

At Valley, Nebraska, the lambs were again unloaded and

fed native hay and wheat screenings. The corn and alfalfa

lambs took on, a "fill" of 2.1 pounds, while the pea-fed lambs

gained 3.5 pounds. Between Valley and Omaha, a distance of

38 miles, the lambs shrank one-half and four-fifths pound,

respectively.

The two lots of lambs sold on the market with a spread
of io cents per cwt., the pea-fed lambs bringing less than the

other lot because they carried less fat. According to the fig-

ures furnished by the Cudahy Company, the corn and alfalfa

lambs dressed 55.45 per cent, while the pea-fed lambs dressed

55.35 per cent a very slight difference. The carcasses of the

two lots of lambs were inspected on the hooks", and it was very

easy to distinguish them. The flesh of the pea-fed lambs was
less firm than that of the other lot and the carcasses hung
limp on the hooks. They also showed considerable less fat

over the loin and ribs, and around the tail and kidneys.

SOME COMPARISONS AND CONCLUSIONS.

Lot 2 Native hay, oats.

Lot 4 Native hay, corn.

Lot 6 Native hay, corn, oil meal.

Lot 8 Native hay, oats, oil meal.

Lot io Native hay, barley, oil meal.

Lot 12 Native hay, barley.
Lot 14 Alfalfa, corn.
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None of the native hay rations were as satisfactory as

corn and alfalfa.

Hulled barley and native hay proved to be the most eco-

nomical of the native hay rations.

Oil meal, feel with native hay and grain, increases the

cost of gain, although it produces slightly greater gains than

native hay and grain without oil meal. When fed with corn

and native hay, it produces enough greater gains to make the

ration practically equal in cost to the native hay and corn

ration, and the extra degree of fatness in the lambs brings a

better price in the market.

Xative hay and corn is shown by this test, and by another

test published in Bulletin Xo. 68, to be unsatisfactory as a

lamb feeding ration.

Lot i Alfalfa, corn.

Lot 16 Peas in field.

Field peas, grazed off, showed returns approximately

equaling the returns from feeding alfalfa and corn, with the

pease valued at $8 per acre, alfalfa at $5 per ton, and corn

at $i per cwt.
; although the alfalfa and corn lambs gained

abQUt one-half more than the pea lambs.

The corn and alfalfa lambs, which were n pounds per

head heavier than the pea lambs when shipped, shrank 4.2

pounds more than the pea lambs in a railroad run of 538 miles.

The law requiring the unloading of live stock at the end

of 28 or 36 hours works a hardship in many cases, because

the stock is unloaded at stock yards where there are not proper

facilities for the care of the stock. This could be remedied

by the placing of well equipped fee'ding yards at more fre-

quent intervals.
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TAIH.K 1 Weekly Data, Lot 2.

( Five lambs in lot.)
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TABLE III Weekly Data, Lot 6.

(Five lambs in lot.)
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TABLE V Weekly Data, Lot w.

(Five lambs in lot.)



Ration Experiments ll'ith -Lambs, 1905-06.

TABLE VII Weekly Data, Lot 14.

(Five lambs in lot.)
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TABLE IX Weekly Data, Lot 16.

(One hundred lambs in lot.)



Ration Experiments ll'ith Lambs, 1905-06.

TAP.I.K X\U'eiglits and Gains. .Ill Lots.

(Compiled from Tables I to IX.)

LOT
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TABLE XIV Digestibility of the Feeding Stuffs.
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Digestion Experiments With Wethers

Alfalfa and Native Hay.

BY HENRY G. KNIGHT AND FRANK E. HEFNER, CHEMISTS,

AND G. E. MORTON, ANIMAL HUSBANDMAN.

POPULAR DISCUSSION OF DIGESTION EXPERI-
MENTS AND PRACTICAL FEEDING.

The value of a feed lies in its composition and in its diges-

tibility. Timothy hay contains on the average about six per

cent of protein or nitrogen constituents, the protein being used

by animals for the formation of the organic part of bones,

muscles, internal organs, etc. Eastern and western analyses

show that alfalfa hay contains about 14 per cent of protein, or

more than twice as much as timothy hay. So far as composi-
tion goes, then, alfalfa is in this respect worth twice as much
as timothy. But chemical composition is not everything. Oat

straw and sawdust both contain cellulose or crude fiber, but the

crude fiber of straw is largely digestible, while the crude fiber

of sawdust is practically indigestible. In order to know, then,

the comparative feeding value of two feeds, we must know
their digestibility as well as their composition.

NUTRIENTS.

Three classes of constituents of a feed are digested by
animals and are known as nutrients. These nutrients are :

Protein (nitrogen compounds).

Carbohydrates (starches, sugars, fiber, etc.).

Fats (fats, oils, etc.).
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The percentages of these nutrients that are digested by
an animal are found in the following manner : A weighed
amount of feed is given the animal, a sample of the feed being

analyzed. The dung voided during the feeding period is also

weighed and analyzed, and the difference between the amount

of each nutrient fed and the amount voided is necessarily the

amount digested.

THE NUTRITIVE RATIO.

Carbohydrates and fats perform very much the same work

in the animal economy, save that a given amount of fat will

do about 2.4 times the work that the same amount of carbo-

hydrates will do. So the amount of digestible fat in a feed is

usually multiplied by 2.4 and added to the digestible carbo-

hydrates. The proportion of the digestible protein to the di-

gestible carbohydrates and fat is then expressed by a ratio,

the amount of digestible protein being taken as a unit. For

example, if there is 10 per cent of digestible protein in a feed

and 50 per cent of digestible carbohydrates, the nutritive ratio

is said to be 1 15.

TABLES OP DIGESTIBLE NUTRIENTS.

Enough analyses have been made and enough digestion

experiments carried on so that tables have been prepared show-

ing the average percentages of digestible nutrients in various

feeding stuffs. Such tables may be found in any standard

work on the feeding of live stock. These tables appear as

follows :

NAME OF FEED
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more is necessary, however. In addition to knowing the per-

centages of digestible nutrients in any feed or ration, we must

know the total amount in weight of these nutrients required

by the animal for the most economical returns. A great many

feeding experiments have been conducted with this end in

view, and the results of these experiments have been embodied

in tables called Feeding Standards, which show the amount of

digestible nutrients to be fed the various classes of domestic

animals each day per 1,000 pounds of live weight. An ex-

ample of such a feeding standard is given below :

FEEDING STANDARD FOR FARM ANIMALS.

( WOLFF-LEHMANN. )

ANIMAL

Fattening sheep.

Per day per 1,000 pounds live weight
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digestibility of Wyoming grown alfalfa and native hays. By
using these new results in the compounding of rations, the

Wyoming ranchman will come much nearer to supplying the

needs of his live stock without waste of nutrients than he

could with average analyses heretofore published. This will

readily be seen from a comparison of the following tables. The
first table gives a ration for a fattening lamb of 100 pounds

compounded according to average analyses as compiled in

Henry's ''Feeds and Feeding" :

RATION FOR FATTENING LAMB OF IOO POUNDS ACCORDING TO

AVERAGE ANALYSES.

RATION
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The two tables above show how much error is involved

in compounding by eastern feeding tables a ration containing

Wyoming-grown alfalfa. If an amount of alfalfa is fed that

would give a nutritive ratio of 5 :2 according to eastern tables,

a nutritive ratio of only 4.7 is secured.

A better balanced ration would be as follows :

REVISED RATION FOR FATTENING LAMB OF IOO POUNDS WYO-

MING ANALYSES OF ALFALFA.

(See previous table for source of figures.)

RATION
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INTRODUCTION.

REASONS FOR TAKING UP EXPERIMENTS.
For a number of years it has been the desire of the direc-

tor of this station to have digestion experiments carried on

with forage grown in Wyoming, and the need of such data

as may be derived from these experiments has been felt more

and more as feeding experiments were carried on.

It was not until the fall of 1904 that conditions shaped

themseh^es in such a way that this class of work could be

conducted with any degree of satisfaction. At that time the

investigations of the composition of forage plants were begun,

the analyses of a number of which have been published in Bul-

letin No. 66, "Wyoming Forage Plants and Their Chemical

Composition Studies No. i," and after that work was well

started the digestion work was begun.

For years it has been confidently asserted that the forage

of the arid west is the most nutritious in the world. To prove

this, stockmen have pointed to the condition of the animals

feeding upon it. Does this assertion rest upon anything more

than local pride? Should this opinion be held for all kinds of

forage, or merely for a few ? What are the comparative values

of rushes, sedges, and grasses? If there is a difference in

quality, what is this difference and how will it affect relative

values in view of the varying quantities which may be pro-

duced of each? Are other classes of forage, such as the

legumes and salt-bushes, also to be included in the general

commendation? Are these also better in the arid region than

in more humid localities?

These and numerous other questions are of vital import-

ance to those who would conduct farm and ranch operations
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on the most intelligent and economic basis, and they can only
be answered by the results of investigation chemical analysis,

digestion experiments, and feeding tests.

It has been the practice of many of the farmers and

ranchmen throughout the arid regions to flood the meadows

during the irrigating season to such an extent that the grasses

have been for the most part drowned out and the hays which

are put up are composed principally of the rushes and sedges.

Continuous flooding is thought to produce a yield of forage

more cheaply than does irrigating in such a manner that the

true grasses are not drowned out. The question has arisen, does

it pay? Are not the grasses more nutritious than the rushes

and sedges? If so, is the difference great enough to make it

pay from an economic standpoint considering the tonnage of

hay obtained?

COMPOSITION OF FORAGE PLANTS THEIR FOOD
VALUE.

The analyses of our forage plants show them to be rich

in nutritive constituents, but the chemical composition alone is

not enough to determine the actual food value. Two plants

may have practically the same composition, but vary widely in

value for feeding purposes. It is generally known that not

all of a feed eaten by an animal is digested, nor is it desirable

that it should be. The percentage of digestibility and absorp-
tion varies for each food and for each constituent of a food.

PROCESS OF DIGESTION.

As soon as a food is taken into the mouth, digestion be-

gins and the process goes on until a part leaves the body as

feces. The digestive juices which are secreted bring into solu-

tion or emulsion with the aid of certain organized ferments,

different constituents of the food which in turn are absorbed

by the tissues. It is only such parts of the food as are ren-

dered soluble or brought into a state of emulsion during the

course through the alimentary canal that can be utilized by the
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animal. The rest passes on and out as the undigested portion.

The excretions from the lungs, skin, and kidneys are disre-

garded, as these are the waste products of the animal met-

abolism which have served their purpose in nourishing the

animal.

DIGESTION COEFFICIENTS HOW OBTAINED.

If, then, we determine the weights of the different con-

stituents of a food eaten in a given time and determine the

weights of the different constituents of the feces, the dif-

ference will represent the weights of the constituents "of the

food which have been digested, absorbed, and have become

available for nourishing the animal. These results are gen-

erally given in percentages of the constituents of the food

eaten and are known as digestion coefficients.

ERRORS WHICH CANNOT BE AVOIDED.

As the digestive fluids which are secreted upon the food

are not completely absorbed again, and as the waste from the

interior of the alimentary canal is constantly being cast with

the feces, there is always a small error entering into the re-

sults which cannot be avoided, but this is assumed to be small

and is neglected. The real digestion coefficients of some of

the constituents of the food, then, are a little higher than those

determined by experiment, but the error is too small to ma-

terially affect results.

DEFINITIONS OF TERMS.

As the terms used in this bulletin may not be well under-

stood by many who will read it, it may be well to give ex-

planations and values of each.

WATER. Although a feed may seem perfectly dry to the

touch and even powder easily, some water is always found.

In growing fodders, water is by far the greatest constituent

by weight. In dry feed it varies, depending upon the manner

of curing, the amount of water vapor in the atmosphere, etc.
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The water in a powdered and air dried material is determined

by heating at the temperature of boiling water for several

hours in an atmosphere of hydrogen. If the heating in the

process of drying was carried on in -the air instead of in hy-

drogen, some of the material might possibly be oxidized, giv-

ing an incorrect result for the amount of water.

ASH. When plants are burned completely, a portion is

left as an ash. It contains the mineral ingredients which are

necessary to the animal, such as lime, phosphates, potash, soda,

etc. These form an important part of many of the tissues,

especially the bones, the mineral portion of which is largely

calcium phosphates. With ash is also included the inorganic
matter clinging to the immediate surface of the plants. This

is considerable where the plant is covered with fine hairs or is

sticky. The mineral constituents are not all digested, so a part

is always found in the feces.

ETHER EXTRACT. Many chemists designate this as crude

fat. It contains besides the fat some of the coloring matter,

gums, etc., which are soluble in absolute ether. Roughly, it

represents the amount of fat. It is determined by passing
ether through the material for several hours. The ether ex-

tract is considered to have a value of 2.4 times the carbo-

hydrates. Fat is used principally as a fuel to furnish heat to

the animal body. When not needed as such, it is stored up
in the body.

CRUDE: FIBER. This is the woody portion of the plant

found principally in the cell walls. It was once thought to be

indigestible, but is now known to be partially digested and

has a nutritive value similar to the starches and sugars. It is

determined by dissolving out all other constituents of the food

with dilute acids and alkalies, drying, weighing, and burning.
The residue, being insoluble ash, is subtracted from the pre-

ceding weight to obtain the amount of fiber.
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CRUDE PROTEIN. This subdivision includes a number of

compounds, all of which contain nitrogen. The white of an

egg, casein of milk, and gelatine belong to this class of bodies,

and are designated as proteids. The proteids are tissue-making

foods, and they serve to build up the muscles, ligaments, etc.

As the tissues must be in healthy condition before an animal

can lay on fat, it is desirable that a food should contain a suf-

ficient supply of digestible protein. It is an interesting fact

that the natural foods for young animals contain a high per-

centage of protein. This favors a rapid and healthy growth.

In case an animal is fed an excess of proteids, they may be used

as fuel in the body or be converted into fat, taking the place

of the heat and fat-producing foods, i. e., the fats, starches,

and sugars, but no other constituent of food can be converted

into proteids, nor take their place. As the proteids found in

most forage contain approximately 16 per cent of nitrogen,

crude protein is estimated by multiplying the amount of nitro-

gent present by 6.25.* All of the nitrogen in the form of

amide nitrogen (compounds related to ammonia) is thus cal-

culated as part of the crude protein. This does not, however,

introduce a serious error, as it has been quite clearly proven
that a majority of amides found in plants are oxidized in the

same way as other food constituents and may serve some of

the functions of the proteids. It is an established fact that

they cause a saving of the proteids in the animal economy.

NITROGEN-FREE EXTRACT consists mainly of starches,

sugars, and gums. In the animal metabolism it is used as a

fuel and to form fats in the body. The percentage of all other

constituents is subtracted from 100 per cent, and the remainder

is considered nitrogen-free extract. The name is not distinct-

ive, but usage has made its meaning quite generally known.

*The percentage of nitrogen varies in different proteids and in proteids
from different sources, and for this reason quite a serious error may be
introduced when the factor 6.25 is used to calculate the proteids from the
amount of nitrogen found. This factor is, however, in general use.
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DIGESTION COEFFICIENTS are the percentages of each con-

stituent of a food which are digested.

NUTRITIVE RATIO is the ratio of the amount of digestible

protein to all other digestible organic constituents (carbo-

hydrates plus fat x 2.4). The nutritive ratio is spoken of as

being wide or narrow. The ratio is narrow as the amount of

proteids approach the amounts of all other organic constituents

(fat x 2.4) ;
in the reverse case it is wide. For example, a

ratio of I 13, i. e.
}
one part of protein to three parts of all other

organic constituents (fat x 2.4) is termed a narrow ratio,

while I 114 is a wide ratio. It is better to have too narrow a

ratio than too wide a one, for reasons already given.

ORTS is the name given to the portion not eaten.

DESCRIPTION OF EXPERIMENTS.

SHEEP USED.

The experiments described in this bulletin were con-

ducted with two high-grade Rambouillet wethers, range reared.

Each was three years of age in the spring of 1905. At the

beginning of the experiments in the fall of 1904 one wether,

"K," weighed 107 pounds and the other, "KK," 121 pounds.

The sheep were obtained from the King Brothers' ranch,

near Laramie.

APPARATUS.

The apparatus used throughout the series of experiments

was practically as described in the annual report of the Maine

State Agricultural Experiment Station for 1891, pp. 25-28.

The sacks were made of canvas, with lining of rubber-coated

cloth. The stalls were placed in a room having a cement floor,

where there was good drainage.
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FEEDING.

The hay used in each of the experiments was run through
a hand feed cutter gauged to cut about one and one-half inch

lengths. The cut hay dropped directly from the feed cutter

into paper sacks of uniform size and weight and of a capacity

somewhat greater than the amount of feed required for one

wether at one feeding.

The methods of sampling will be taken up under each

experiment, since different methods were used.

Each experiment was conducted for twelve days, the

wethers being fed twice daily during that time, the amount

fed for the last ten days of each experiment being equal at

each meal. By the end of the second day of the experiment it

was determined about what amount of the fodder each wether

would eat without leaving much waste, and the contents of

twenty sacks were reduced to the required amount. Thus the

only work necessary at the feeding hour was the emptying of

a sack of feed into the feed box.

When edible portions of a previous meal were found in

the feed box at feeding time, they were left there for a day
or two in order to give opportunity for their consumption
later. If there was still waste material in the feed box at the

end of a day or two, it was removed, weighed, and analyzed.

FECES.

At 8 a. m. on the eighth day the feces sacks were attached,

and they were removed at 8 a. m. on the thirteenth day. The

feces were removed daily and taken to the chemical laboratory,

weighed and mixed thoroughly. One-tenth was taken out and

dried as quickly as possible to prevent fermentation. After the

experiment was finished, a composite sample was prepared by

grinding and quartering until the desired amount was ob-

tained. This was ground until all would pass a sieve with

round openings one millimeter in diameter, bottled in glass-

stoppered bottles, and placed in the dark to await analysis.



FIG. i. WETHERS USED IN DIGESTION EXPERIMENTS,

FIG. 2. WETHERS WITH HARNESS ATTTAGH ED.
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FIG. 3. DIGESTION STALL OPEN TO FULL SIZE.

FIG. 4. DIGESTION STALL CLOSED FOR FEEDING.
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EXPERIMENT I.

Alfalfa (Second Cutting).

As alfalfa is a profitable crop in Wyoming, and as at

present a grfcat deal of interest is taken in it as a hay for

feeding purposes, it was decided to begin the digestion work

at this station with this forage plant. The alfalfa hay used in

this experiment was second cutting grown on the experiment
farm near Laramie ;

cut August 24-27, 1904. It was a good

bright colored hay, well cured, and considered a fair sample of

second cutting alfalfa grown on the Laramie Plains.

The wethers had been fed two weeks upon alfalfa hay

only, before the experimetn was begun, as that was the hay
used at the time for the flock. January 15, 1905, they were

put on the preliminary seven days' feeding of three-fourths

pounds twice daily. Sacks were put on January 22 at 3 p. m.

and emptied at 8 a. m. each day, except the last, when they

were not taken off until 5 p. m. by an oversight, making the

run five days and two hours.

The feed was chopped as described elsewhere into sacks

holding about a pound. About one-fourth pound was taken

from every fifth sack, and from this a composite was obtained.

This was ground until the whole would pass a sieve having
circular openings one millimeter in diameter. This was an-

alyzed and taken as the average composition of the hay fed.
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SHEEP K.
Amount fed, 3,400 grams.
Amount of orts, 00 grams.

Amount of feces (air dry) First day
Second day
Third day
Fourth day
Fifth day

184.9 grams
237.4 grams
230.8 grams
236.2 grams
317.7 grams

Feed,

ANALYSIS.

Ether Crude
Water Ash. extract fiber
...5.83 10.28 1.46 29.35

Feces, first day 2.00 11.73 2.67 46.73

Feces, second day 1.61 12.50 2.72 44.48

Feces, third day 1.73 12.63 2.68 44.48

Feces, fourth day 2.01 11.79 2.67 45.89

Feces, fifth day 2.28 12.55 2.63 44.62

Nitrogen-
Crude free
protein extract
17.32 35.76

9.13 27.74

9.38 29.31
9.51 28.97
9.13 28.51

9.38 28.54

AMOUNTS IN GRAMS.

Feed..

Dry
matter
.3201.8

Feces, first day 181.2

Feces, second day 233.6

Feces, third day 226.8

Feces, fourth day 231.5

Feces, fifth day 310.5

Total 1183.6
*Less 2/122 19.4

Total feces 1164.2

Digested 2037.6
Per cent digested 63.64

*Two hours overrun.

Ash
349.7

21.7

29.7
29.1

27.8

39.9

148.2
2.4

145.8

203.9
58.31

Ether
extract

49.6
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SHEEP KK.
Amount fed, 3,400 grams.
Amount of orts, 00 grams.

Amount of feces (air dry) First day 167.9 grams
Second day 244.3 grams
Third day 198.4 grams
Fourth day 248.8 grams
Fifth day 360.2 grams

ANALYSIS.
Nitrogen-

Ether Crude Crude free
Water Ash extract fiber protein extract

Feed 5.83 10.28 1.46 29.35 17.32 35.76

Feces, first day... ...2.77 11.85 2.59 44.80 9.38 28.61

Feces, second day 2.48 12.77 2.73 43.83 9.44 28.75

Feces, third day 2.10 13.79 3.00 43.72 9.63 27.76

Feces, fourth day 2.72 13.58 2.67 43.95 9.38 27.70

Feces, fifth day 2.58 13.61 2.71 43.35 9.63 28.12

AMOUNTS IN GRAMS.
Nitrogen-

Dry Ether Crude Crude free
matter Ash extract fiber protein extract

Feed 3201.8 349.7 49,6 998.0 588.8 1215.7

Feces, first day 163.2 19.9 4.4 75.2 15.7 48.0

Feces, second day 238.2 31.2 6.7 107.0 23.1 70.2

Feces, third day.'. 191.2 27.4 5.9 86.7 19.1 55.1

Feces, fourth day 242.0 33.8 6.6 109.4 23.3 68.9

Feces, fifth day 350.9 49.0 9.8 156.1 34.7 101.3

Total 1188.5 161.3 33.4 534.4 115.9 343.5

*Less 2/122 19.5 2.6 0.6 8.8 1.9 5.6

Total feces.. 1169.0 15S.7 32.8 525.6 114.0 337.9

Digested 2032.8 191.0 16.8 472.4 474.8 877.8

Per cent digested 63.49 54.62 33.87 47.33 80.64 72.21

*Two hours overrun.

Average Digestion Coefficients of Alfalfa Hay (Second Cutting).
Nitrogen-

Dry Ether Crude Crude free
matter Ash extract fiber protein extract

Sheep K 63.64 58.31 36.29 46.30 81.20 72.02

Sheep KK 63.49 54.62 33.87 47.33 80.64 72.21

AVERAGE 63.58 56.46 35.O8 46.81 8O.92 72.11

The feces were analyzed each day as a check upon the

work and also to determine if there was any appreciable dif-

ference in composition. As may be noted, the variation in the

percentage composition of the feces from day to day is very

small. The first day the sacks were put on in the afternoon

and emptied in the morning, and the last day they were not

emptied until the afternoon, which accounts for the great varia-

tion in the amount of feces on these two days.
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EXPERIMENT II.

Alfalfa Hay (Second Cutting).

This alfalfa was practically the same as that used in Ex-

periment I. Wethers were fed on alfalfa hay since the preced-

ing experiment. Preliminary feeding was begun February 17,

1905. For two days seven-eighths of a pound was fed twice

daily, then increased to one pound and preliminary continued

for five days. Sacks were put on February 24 at 8 a. m. and

experiment closed March i, at 8 a. m.

The hay was cut for feeding as in the preceding experi-

ment. Sample was taken by removing a little from the top of

each sack immediately after cutting. Four samples were made

up, each representing a composite sample from ten sacks and

analyzed with the following results :

Water
First 6.45
Second 5.50
Third 6.46

Fourth... ...6.60
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SHEEP KK.
Amount fed, 4,535 grams.
Amount of orts, 00 grams.
Amount of feces (air dry), 1,795 grams.

ANALYSIS.
Nitrogen-

Ether Crude Crude free
Water Ash extract fiber protein extract

Feed, average four 6.25 8.12 1.48 33.22 14.10 36.83
Feces 4.79 9.40 2.03 49.90 8.19 25.69

AMOUNTS IN GRAMS.
Nitrogen-

Dry Ether Crude Crude free
matter Ash extract fiber protein extract

Fed and consumed 4251.6 368.2 67.2 1506.8 639.4 1670.0
Feces... ...1709.0 168.7 36.4 895.7 147.0 461.2

Digested 2542.6 199.5 30.8 611.1 492.4 1208.8
Per cent digested.... 59.80 54.18 45.83 40.56 77.01 72.38

Average Digestion Coefficients of Alfalfa Hay (Second Cutting).
Nitrogen-

Dry Ether Crude Crude free
matter Ash extract fiber protein extract

Sheep K-.- ...60.17 55.38 47.92 40.98 78.04 72.20

Sheep KK 59.80 54.18 45.83 40.56 77.01 72.38

AVERAGE 59.98 54.78 46.87 4O.77 77.52 72.29

The results, as would have been expected, are not mark-

edly different from those obtained in "the preceding experiment.

The results in the second experiment are lower than in the first,

with the exception of the digestibility of the ether extract and

nitrogen-free extract. It should be noted, also, that, although
the alfalfa used in Experiments I and II was from the same

field and cut and cured at practically the same time and under

similar conditions of weather, the analysis shows quite a range
in composition.
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EXPERIMENT III.

Alfalfa Hay (Second Cutting).

The alfalfa for this experiment was grown upon the ranch

of Mr. C. P. Arnold, under the Pioneer Canal, near Laramie.

It was of the crop of 1904. Time of cutting" unknown, but was

well cured and good alfalfa hay. Wethers were on alfalfa

since preceding experiment. Preliminary feeding began March

13, 1905. Feed was cut into sacks as already described. Sam-

ples were taken by catching a portion from the cutter between

each sack. The feed sacks were weighed on the same day as

sample. It has been found that this method is the simplest

and most satisfactory method of sampling, and all other sam-

ples of feed for experiments enumerated in this bulletin have

been sampled in this manner. The principle is not a new one,

but has been used a great deal for sampling of other material

than feed.

SHEEP K.

Amount fed, 4,535 grams.
Amount of orts, 00 grams.
Amount of feces (air dry), 1,489 grams.

Feed :...

Feces

ANALYSIS.
Nitrogen-

Ether Crude Crude free
Water Ash extract fiber protein extract
...6.70 8.87 1.69 27.36 15.88 39.50

...4.98 12.06 3.12 43.74 9.38 26.72

Fed and consumed.
Feces.

AMOUNTS IN GRAMS.
Nitrogen-

Dry Ether Crude Crude free
matter Ash extract fiber protein extract
.4231.2 402.4 76.6 1240.6 720.1 1791.5

.1414.9 179.5 46.4 651.3 139.7 398.0

Digested 2816.3

Per cent digested... 66.56

222.9
55.39

30.2
39.43

589.3
47.50

580.4 1393.5
80.60 77.78
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SHEEP KK.
Amount fed, 4,535 grams.
Amount of orts, 00 grams.
Amount of feces (air dry), grams.

Feed..
Feces.

ANALYSIS.
Nitrogen-

Ether Crude Crude free
Water Ash extract fiber protein extract
...6.70 8.87 1.69 27.36 15.88 39.50
...5.11 11.-07 2.89 44.79 9.44 2670

AMOUNTS IN GRAMS.
Nitrogen-

Dry Ether Crude Crude free
matter Ash extract tiber protein extract

Fed and consumed 4231.2 402.4 76.6 1240.6 720.1 17915
Feces 1410.1 164.5 43.0 665.6 140.3 396.7

Digested 2821.1
Per cent digested... 66.67

237.9
59.12

33.6
43.86

575.0
46.35

579.8
80.52

139'4.8

77.86

Average Digestion Coefficients of Alfalfa Hay (Second Cutting).

Dry
matter

Sheep K .................... 66.56

Sheep KK .................. 66.67

Ash
55.39
59.12

Ether Crude
extract fiber
39.43 47.50
43.86 46.35

Nitrogen-
Crude free
protein extract

80.60 77.78
80.52 77.86

AVERAGE 66.61 57.25 41.64 46.93 8O.56 77.83

Average Digestibility of Alfalfa

Dry
matter

Experiment I

Sheep K 63.64

Sheep KK 63.49

Experiment II

Sheep K 60.17

Sheep KK 59.80

Experiment Ill-
Sheep K 66.56

Sheep KK 66.67

Ash

58.31
54.62

55.38
54.18

55.39
59.12

Hay (Second Cutting, 1904).
Nitrogen-

Ether Crude Crude free
extract fiber protein extract

36.29
33.87

47.92
45.83

39.43
43.86

46.30
47.33

40.98
40.56

47.50
46.35

81.20
80.64

78.04
77.01

80.52

72.02
72.21

72.20
72.38

77.78
77.86

AVERAGE. 58.17 41.2O 44.84 79.67 74.O8

As we wished to make a comparison between the digesti-

bility of first and second cutting, it was decided to carry on
the work with alfalfa hay the second year, taking up the ex-

periments with first cutting and again with second cutting
from the same plot of ground. During the summer an attempt
was made to carry on a digestion experiment with green al-

falfa to make comparisons between the digestibility of that and
the alfalfa hay cut from the same plot of ground at the same
time. The forage was cut, placed in cold storage and the ex-

periment with the green feed begun, but by the time the pre-

liminary feeding was nearly over the fodder had begun heating
to such an extent that the experiment had to be abandoned.
The cooler was evidently too small to preserve the amount of

green fodder necessary for the experiment.
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ALFALFA SERIES NO. 2.

The alfalfa used in these experiments was cut on the Ex-
periment Station farm during the summer of 1905 from the

same field as the alfalfa used in Experiments I, II, and III.

Both first and second cuttings were fair samples of alfalfa hay
grown and cured on the Laramie Plains. The first cutting was
taken at the time the forage was- beginning to bloom nicely.

The same two sheep were used as in previous experiments.

EXPERIMENT VII.

Alfalfa Hay (First Cutting).

SHEEP K.

Amount fed, 5,646 grams.
Amount of orts, 00 grams.
Amount of feces (air dry), 2,299 grams.

Feed..
Feces.

ANALYSIS.
Ether Crude

Water Ash extract fiber
...6.47 9.12 1.81 30.83
...3.12 12.35 3.07 46.52

AMOUNTS IN GRAMS.
Dry Ether Crude
matter Ash extract fiber

Fed and consumed 5280.7 514.9 102.4 1740.5
Feces 2227.3 284.0 70.6 1069.5

Digested 3053.4
Per cent digested .... 57.82

230.9
44.84

31.8
31.05

671.0
38.55

SHEEP KK.
Amount fed, 5,642 grams.
Amount of orts, 00 grams.
Amount of feces (air dry), 2,231 grams.

Feed..
Feces.

Water
...6.47
. . .3.20

ANALYSIS.
Ether

Ash extract
9.12 1.81

12.32 3.01 44.76

Crude
fiber

AMOUNTS IN GRAMS.
Dry Ether Crude
matter Ash extract fiber

Fed and consumed 5277.0 514.5 102.4 1739.3

Feces 2159.6 274.9 67.2

Digested 3117.4

Per cent digested... 59.08
239.6
46.57

35.2
34.38

740.7
42.59

Nitrogen-
Crude free
protein extract
16.09 35.68
9.75 25.19

Nitrogen-
Crude rree
protein extract

908.3 2014.6
224.1 579.1

684.2 1435.5
75.33 71.25

Nitrogen-
Crude free
protein extract
16.09 35.68
10.44 26.27

Nitrogen-
Oude free
protein extract

907.6 2013.2
233.0 585.9

674.6
74.33

1427.3
70.90

Average Digestion Coefficients of Alfalfa Hay (First Cutting).
Nitrogen-

Dry Ether Crude Crude free
matter Ash extract fiber protein extract

Sheep K... ...57.82 44.84 31.05 38.55 75.33 71.25

Sheep KK 59.08 46.57 34.38 42.59 74.33 70.90

AVERAGE 58.45 45.7O 33.71 4O.57 74.83 71.O7
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EXPERIMENT VIII.

Alfalfa Hay (First Cutting).

SHEEP K.

Amount fed, 5,660 grams.
Amount of orts, 201 grams.
Amount of feces (air dry), 1,937 grams.

ANALYSIS.

Feed
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EXPERIMENT IX.

Alfalfa Hay (Second Cutting).

SHEEP K.
Amount fed, 6,620 grams.
Amount of orts, 21 grams.
Amount of feces (air dry), 2,223 grams.

ANALYSTS.

Water
Feed 6.74
Orts 5.50
Feces 3.12

Ash
9.04

8.60

12.79

Ether
extract

1.87
1.24

3.35

Crude
fiber
29.17
38.47
44.63

Nitrogen-
Crude free
protein extract
15.43 37.75
12.02 34.17
9.61 26.50

AMOUNTS IN GRAMS.

Feed
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EXPERIMENT X.

Alfalfa Hay (Second Cutting).

SHEEP K.

Amount fed, 6,620 grams.
Amount of orts, 00 grams.
Amount of feces (air dry), 2,112 grams.

Feed..
Feces.

ANALYSIS.
Nitrogen-

Ether Crude Crude free
Water Ash extract fiber protein extract
...7.26 8.93 1.99 27.63 15.65 38.54
...2.82 12.70 3.21 46.63 9.25 25.39

AMOUNTS IN GRAMS.

Dry Ether Crude
matter Ash extract fiber

Fed and consumed 6139.4 591.2 132.0 1829.0
Feces 2052.4 268.3 67.7 984.7

Digested 4087.0 322.9 64.3 844.3
Per cent digested.... 66.57 54.62 48.71 46.16

Nitrogen-
Crude free
protein extract
1036.3 2550.9
195.4 536.3

840.9
81.14

2014.6
78.98

SHEEP KK.
Amount fed, 5,700 grams.
Amount of orts, 00 grams.
Amount of feces (air dry), 1,856 grams.

ANALYSIS.

Feed
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Average Digestion Coefficients of First Cutting Alfalfa Hay of

Crop of 1905.

Dry
matter

Experiment VII .

Sheep K 57.82

Sheep KK 59.08

Experiment VIII
Sheep K 62.55

Sheep KK 62.11

Ash

44.84
46.57

49.20
42.77

Ether Crude
extract fiber

Nitrogen-
Crude free
protein extract

31.05
34.38

40.34

38.55
42.59

47.19
49.14

75.33
74.33

78.60
77.06

71.25
70.90

72.55
72.50

AVERAGE 60.39 45.85 35.29 44.37 76.33 71.8O

Average Digestion Coefficients of Second Cutting Alfalfa Hay of

Crop of 1905.

Nitrogen-
Ether Crude Crude free

Ash extract fiber protein extract
Dry
matter

Experiment IX
Sheep K 65.01

Sheep KK 67.02

Experiment X
Sheep K 66.57

Sheep KK 66.03

52.33
55.16

54.62
54.41

39.87
47.86

48.71
49.56

48.42
52.64

46.16
46.07

79.04
78.55

81.14
79.56

76.35
77.07

78.98
78.40

AVERAGE 66.16 54.13 46.5O 48.32 79.57 77.7O

Average Digestion Coefficients of Second Cutting Alfalfa, All

Experiments.
Nitrogen-

Dry
matter

Experiment I

Sheep K 63.64

Sheep KK 63.49

Experiment II

Sheep K 60.17

Sheep KK 59.80

Experiment Ill-
Sheep K 66.56

Sheep KK 66.67

Experiment IX
Sheep K 65.01

Sheep KK 67.02

Experiment X
Sheep K 66.57

Sheep KK ...66.03

AVERAGE 64U50 55.35 43.32 46.23 79.63 75.53

The maximum, minimum, and average digestion coef-

ficients of alfalfa hay, as given by Jordan and Hall, are as

follows :

Nitrogen-
Ether Crude Crude free
extract fiber protein extract

54.0 49.0 77.0 71.8

48.4 43.3 68.8 64.0

Ash
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by the Utah Experiment Station using two steers; -and one by
the Colorado Experiment Station using two steers.

Other experiments which have appeared since the com-

pilation of Jordan and Hall are as follows :

Kansas Experiment Station, Bulletin 103 Steers :

Nitrogen-
Dry Ether Crude Crude free
matter Ash extract fiber protein extract

First cutting-
Plants in bloom 59.40 63.49 60.00 46.10 78.52 75.31

Second cutting
Plants 50% in bloom. 58.29 56.41 30.39 50.44 75.14 71.99

Third cutting-
Plants in full bloom. 60.03 60.90 51.65 50.63 76.70 75.24

Minnesota Experiment Station, Bulletin 80 Steers :

Nitrogen-
Dry Ether Crude Crude free
matter Ash extract fiber protein extract

Alfalfa hay 65.84 51.40 55.88 57.57 75.38 71.86

Ontario Agricultural College and Experiment Farm Re-

port, 1898 Sheep:
Nitrogen-

Dry Ether Crude Crude free
matter Ash extract fiber protein extract

First cutting 58.6 .... 48.8 39.1 73.4 71.S
Second cutting 56.2 .... 50.4 37.7 72.8 70.1
Third cutting 51.3 .... 44.1 37.1 64.4 64.0

Colorado Experiment Station, Bulletin 93 Sheep :

Nitrogen-
Dry Ether Crude Crude free
matter Ash extract fiber protein extract

First cutting Series II... 62.05 57.67 29.86 49.93 72.54 70.78

These give average digestion coefficients as follows :

Nitrogen-
Dry Ether Crude Crude free
matter Ash extract fiber protein extract

Alfalfa hay* 60.91 53.36 48.92 46.95 73.16 72.23
Second cuttingf 57.16 47.20 44.93 45.71 74.98 6870
All cuttingsj 58.94 52.68 47.64 46.05 73.18

'

70.79

*Averages of New York State Station and Utah Station, from Jordan
and Hall, "The Digestibility of American Feeding Stuffs," Bulletin No.
77, U. S. Department of Agriculture; Kansas Experiment Station, Bulletin
No. 103; Minnesota Experiment Station, Bulletin No. 80; Ontario Agricul-
tural College and Experimental Farm Report, 1898; Colorado Experiment
Station, Bulletin No. 93, first cutting, Series II.

tAverages of Colorado Station, from Jordan and Hall, "The Digesti-
bility of American Feeding Stuffs," Bulletin No. 77, U. S. Department of
Agriculture; Kansas Experiment Station, Bulletin No. 103; and Ontario
Agricultural College and Experimental Farm Report, 1898.

JAverages of New York State Station, Utah Station, and Colorado
Station, from Jordan and Hall, "The Digestibility of American Feeding
Stuffs," Bulletin No. 77. U. S. Department of Agriculture; Kansas Experi-
ment Station, Bulletin No. 103; Minnesota Experiment Station, Bulletin
No. 80; Ontario Agricultural College and Experimental Farm Report
1898; Colorado Experiment Station, Bulletin No. 93.
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Our experiments with first cutting alfalfa hay show higher

digestion coefficients for the dry matter, crude protein, and

nitrogen-free extract than the average found by other Experi-
ment Stations for all cuttings ;

in fact the last two constituents

approach the maximum. The digestion coefficients for the ash,

ether extract, and crude fiber are a little low. Although the

first cutting alfalfa with which these experiments were carried

on was not from appearances as good as what may be consid-

ered good alfalfa hay in this region, it compares very favor-

ably with the same class of hay cut in humid regions.

The average composition of first cutting alfalfa (average
of two) is as follows:

Nitrogen-
Ether Crude Crude free

Water Ash extract fiber protein extract
Average 7.23 9.47 1.94 29.78 16.45 35.13

This gives a nutritive ratio of i 13.19.

Wyoming second cutting alfalfa shows a greater average

digestibility throughout than does the first cutting from forage

grown on the same plot of ground the same year.

The average composition to correspond to the first cutting

given is as follows (average of two) :

Nitrogen-
Ether Crude Crude free

Water Ash extract fiber protein extract
Average 7.DO 8.98 1.93 28.40 15.54 38.15

Tbis gives a nutritive ratio of i 13.68.

These figures are given that a comparison may easily be

made.

The average composition of second cutting alfalfa from

all experiments is as follows :

Nitrogen-
Ether Crude Crude free

Water Ash extract fiber protein extract
Average 6.44 8.70 1.62 30.80 15.08 37.36

This gives a nutritive ratio of i 13.68.
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The per cent of protein in the second cutting is less than

in the first cutting, but the digestion coefficient is greater, which

tends to balance the actual amount of protein available to the

animal. In all Wyoming forage grown at high altitudes, we

have found the ether extract abnormally low and the percent-

age of crude fiber and protein in general high. This seems to

hold true for alfalfa, as may be noted by comparing with the

analysis given by Jenkins and Winton, Bulletin II, U. S. De-

partment of Agriculture.
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NATIVE HAY.

EXPERIMENT IV.

The first experiment with native hay was conducted with

some Western Wheat Grass (Agropyron occidentale) from the

ranch of Mr. M. A. Crout, under the Pioneer Canal, near Lar-

amie. The fodder was comparatively free from foxtail, and

contained only now and then a few stems of other native hays.

The hay was not a first-class sheep hay, being over ripe and

woody. After the experiment was well under way one sheep
broke from his stall, ate some other feed, and in a general man-
ner carried on the experiment to his own satisfaction, so that

the results obtained from one sheep only are given.

The sample of feed for analysis was divided into two lots,

each thoroughly mixed, and analyzed with the following re-

sults :

Nitrogen-
Ether Crude Crude free

Water Ash extract fiber protein extract
First 6.05 6.47 2.82 29.70 6.81 48.15
Second 5.84 6.00 2.54 29.26 6.88 49.48

Average 5.94 6.23 2.68 29.48 6.85 48.82

The hay was not eaten well by the wether, many grass
heads and much seed being left.

SHEEP KK.
Amount fed, 4,535 grams.
Amount of orts, 402.5 grams.
Amount of feces (air dry), 1,491 grams.

ANALYSIS.
Nitrogen-

Ether Crude Crude free
Water Ash extract fiber protein extract

Feed (average two) 5.94 6.23 2.68 29.48 6.85 48.82
Orts 7.58 6.94 2.42 27.99 7.01 48.06
Feces 4.68 11.73 4.44 26.89 7.81 44.45

AMOUNTS IN GRAMS.
Nitrogen-

Dry Ether Crude Crude free
matter Ash extract fiber protein extract

Feed 4265.6 282.8 121.6 1336.8 310.5 2213.9

Orts 372.0 27.9 9.8 112.7 28.2 193.4

Consumed 3893.6 254.9 111.8 1224.1 282.3 2020.5

Feces... ...1421.2 175.0 66.2 400.9 116.4 662.7

Digested 2472.4 79.9 45.6 823.2 165.9 1357.8

Per cent digested.... 63.50 31.35 40.79 67.26 58.77 67.20
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EXPERIMENT V.

Native Hay.

This sample was same as described in the preceding ex-

periment :

SHEEP K.

Amount fed, 3,969 grams.
Amount of orts, 26.9 grams.
Amount of feces (air dry), 1,268 grams.

ANALYSIS.
Nitrogen-

Ether Crude Crude free
Water Ash extract fiber protein extract

Feed 5.51 6.27 2.52 29.78 6.63 49.29
Orts 6.09 9.38 2.61 26.57 8.32 47.03
Feces... ...3.34 13.17 4.24 24.49 8.94 45.82

AMOUNTS IN GRAMS.

Dry
matter

Feed 3750.3
Orts... . 25.3

Ash

Consumed 3725.0
Feces 1225.6

Digested 2499.4

Per cent digested.... 67.10

2.5

246.5
167.0

79.5
32.25

Ether
extract
100.1

0.7

99.4

53.8

45.6
45.88

Crude
fiber
1182.1

7.2

1174.9
310.6

864.3
73.56

Nitrogen-
Crude free
protein extract

263.3 1955.8
2.2 12.7

261.1
113.4

147.7
56.57

1943.1
580.8

1362.3
70.11

SHEEP KK.
Amount fed, 3,402 grams.
Amount of orts, 39.0 grams.
Amount of feces (air dry), 1,200 grams.

ANALYSIS.

Ether Crude
Water Ash extract fiber

Feed 5.51 6.27 2.52 29.78
Orts 6.24 8.76 2.47 26.53

Feces 2.88 12.55 4.38 25.72

AMOUNTS IN GRAMS.

Dry
matter

Feed 3214.5
Orts... . 36.5

Consumed 3178.0
Feces... ...1165.4

Digested 2012.6

Per cent digested 63.33

Ash
213.4

3.4

210.0
150.6

59.4
28.29

Ether Crude
extract fiber

85.8 1013.2
1.0 10.3

84.8
52.5

32.3

38.09

1002.9

69.07

Nitrogen-
Crude free
protein extract

6.63 49.29
8.19 47.81
8.63 45.84

Nitrogen-
Crude free
protein extract
225.7 1676.4

3.2 18.6

222.5
103.6

118.9
53.44

1657.8
550.1

1107.7

Average Digestion Coefficients of Native Hay.

Dry
matter Ash

Sheep K 67.10 32.25

Sheep KK 63.33 28.29

Ether Crude
extract fiber
45.88 73.56

69.07

Nitrogen-
Crude free
protein extract

56.57 70.11
53.44

AVERAGE 65.21 3O.27 41.98 71.31 R5.OO OS.46
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Average Digestion Coefficients of Native Hay (Western Wheat

Grass), Experiments IV and V.

Nitrogen-
Dry Ether Crude Crude free
matter Ash extract fiber protein extract

Exp. IV, Sheep KK 63.50 31.35 40.79 67.26 58.77 67.20

Exp. V, Sheep K 67.10 32.25 45.88 73.56 56.57 70.11

Exp. V, Sheep KK 63.33 28.29 38.09 69.07 53.44 66.82

AVERAGE 64.64 3O.63 41.59 69.96 56.26 68.O4

It appears that ours is the only station thus far which has

taken up the study of this, one of our Western native hays, to

determine its feeding value. The Colorado Experiment Station

Bulletin 93 has published results with native hay, which is the

Slender Wheat Grass (Agropyron tenerum).

The average results are as follows :

Nitrogen-
Dry Ether Crude Crude free
matter Ash extract fiber protein extract

Series No. 1 59.78 43.32 47.09 61.36 60.90 62.01

Series No. 2 50.53 42.52 20.55 55.56 62.33 51.30

AVERAGE 55.15 42.92 38.82 58.46 61.61 56.65

The digestion coefficients of the Western Wheat Grass

average higher than the average coefficients of the Slender

Wheat Grass in all except the crude protein and ash. Practical

experience has proven that the Western Wheat Grass is an

excellent fodder, and our results show the Western Wheat

Grass to be more nutritious, pound for pound, than timothy,

which at the present time commands a higher price upon the

Utah markets.

It has been difficult up to the present time in many parts

of the state to produce Western Wheat Grass hay free from

foxtail, which of necessity depreciates the value of the crop,

because of the deleterious effect of foxtail upon the animals

feeding upon it. As the country is farmed to a greater extent,

closer cultivation will tend to eliminate this objectional plant,

and then the native hay composed of Western Wheat Grass

will be of greater value to stock growers and feeders than

timothy hay.
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EXPERIMENT VI.

The hay with which this experiment was conducted was

composed of mixed grasses, principally Juncus (two species),

or what is popularly known as wire grass, obtained from Mr.

Fee's ranch on the Little Laramie River, northwest of Laramie.

Besides the Juncus, which made up a large portion of the hay,

there were identified the following plants: Poa Sp? (blue-

grass), Scirpus Sp? (Bull Rush), Plantago eripoda (Plantain),

Koelera cristata (Prairie Grass), Deschampsia caespitosa (Al-

kali Grass).

The hay is fairly typical of good sheep hay in this region

raised by irrigation through flooding the meadows to such an

extent that most of the hay grasses are drowned out. In-

creased yields of hay composed of water-loving sedges and

rushes is obtained in this manner much more cheaply than the

grass hays may be obtained. The rushes and sedges are not

valued as hays throughout the humid regions of the east, but

stock are wintered on this class of hay quite extensively in the

irrigated regions of the state.

SHEEP K.

Amount fed, 4,535 grams.
Amount of orts, 8.5 grams.
Amount of feces (air dry), 1,620 grams.

ANALYSIS.
Nitrogen-

Ether Crude Crude free
Water Ash extract fiber protein extract

Feed 7.10 6.42 2.11 28.91 7.75 47.71
Orts 7.10 11.77 2.82 23.42 10.88 44.01

Feces 6.58 8.10 2.19 27.38 8.69 47.06

AMOUNTS IN GRAMS.
Nitrogen-

Dry Ether Crude Crude free
matter Ash extract fiber protein extract

Feed 4213.0 291.1 95.6 1311.1 351.4 2163.8
Orts... 7.9 1.0 0.2 2.0 0.9 3.8

Consumed 4205.1 290.1 95.4 1309.1 350.5 2160.0

Feces... ...1513.4 131.2 35.4 443.6 140.7 762.5

Digested 2691.7 158.9 60.0 865.5 209.8 1397.5

Per cent digested.... 64.01 54.77 62.89 66.11 59.86 64.70
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SHEEP KK.
Amount fed, 4,535 grams.
Amount of orts, 75.2 grams.
Amount of feces (air dry), 1,678 grams.

ANALYSIS.

Feed..
Orts...
Feces.

Water
...7.10

...6.81

...7.21

Ash
6.42
9/01

8.25

Ether Crude
extract fiber

2.11 28.91
2.41 26.09
2.07 27.65

AMOUNTS IN GRAMS.

Nitrogen-
Crude free
protein extract

7.75 47.71
8.69 46.99
8.57 46.25

Feed....
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DIGESTIBLE NUTRIENTS IN 100 POUNDS OF AIR-

DRIED MATERIAL.

That the values of the hays taken up in this bulletin may
be more easily compared, the following table is given showing
the amount in pounds of each constituent which is digested

from one hundred pounds of air-dried material also the nu-

tritive ratio :

DIGESTIBLE NUTRIENTS IN 100 LBS. OF AIR DRIED MATERIAL.
Nitrogen-

Dry Ether Crude Crude free Nutritive
matter extract fiber protein extract ratio

Alfalfa, first cutting, 1905.... 56.02 0.68 13.21 12.56 25.22 1:3.19

Alfalfa, second cutting, 1905.. 61.53 0.90 13.72 12.37 29.64 1:3.68
"

1904-05.60.35 0.70 14.24 12.01 28.22 1: 3.6S

Western Wheat Grass, 1904.. 60.89 1.09 20.69 3.81 33.32 1:14.86

Native hay, 1904 58.73 1.33 18.82 4.58 30.59 1:11.48

Digestion experiments, aside from being valuable from a

scientific standpoint, should be of value to stock feeders, as it

enables them to more economically and scientifically make up

feeding rations. We have taken up the work with alfalfa. A
number of such experiments have been carried on at other sta-

tions and we may note the similarity and differences between

alfalfa grown at low altitude under humid conditions and at

high altitudes under arid conditions such as we have in Wyo-
ming. We note that Wyoming alfalfa hay gives a narrower

nutritive ratio than that found by other experimenters. Since

alfalfa is a staple crop in Wyoming, the nitrogenous constitu-

ents in stock foods may be obtained cheaply. We have also

taken up the study of two hays peculiar to the Rocky Mountain

states which gives us new data of value.
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WATER EXTRACT.

It is often found more difficult to cure alfalfa than some

other hays when the haying season is wet, and it was thought
that there might be some chemical reason for this.

Green alfalfa contains a relatively larger percentage of

water than native hay, and the stems are more easily bruised,

which would have a great effect upon the curing. Upon wet-

ting in the process of curing alfalfa it will tend to discolor and

mold more easily than native hay. It is found that the water

soluble material in the dry alfalfa hay properly cured is greater

than in the native hay used in the experiments already men-

tioned, as the following table clearly shows :

No 1 alfalfa
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As may be noted, the Native Hay, No. 6, as described in

Experiment VI, consisting of a large proportion of wire grass,

contains much less water soluble material than does the native

hay composed of Western Wheat Grass.

The water soluble constituents of the hays were deter-

mined by covering the finely ground material with about five

times its weight of water in a glass-stoppered bottle and al-

lowing to macerate with frequent shaking for twenty-four

hours, filtering, washing, and evaporating the filtrate at the

temperature of boiling water to a constant weight.
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SUMMARY.
In Experiment I (Alfalfa, Second Cutting) each day's

feces were analyzed separately, but no great variation in com-

position was noted.

In Experiment II (Alfalfa, Second Cutting) four dif-

ferent composite samples of the hay were made up and an-

alyzed with the following results :

First
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The average digestion coefficients as found for Wyoming
alfalfa havs are as follows :

Dry
matter

Exp. I, second cutting
alfalfa, 1904 63.56
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The native hays of Wyoming are better and more nutri-

tious than timothy grown in the eastern states.

The digestible nutrients in 100 pounds of hay are given
below calculated from the experiments described in this bul-

letin :

DIGESTIBLE NUTRIENTS IN 100 POUNDS OF AIR DRIED MATE-
RIAL AND NUTRITIVE RATIO.

Nitrogen-
Dry Ether Crude Crude free Nutritive

matter extract fiber protein extract ratio
Alfalfa, first cutting, 1905... .56.02 0.68 13.21 12.56 25.22 1: 3.19

Alfalfa, second cutting, 1905.. 61. 53 0.90 13.72 12.37 29.64 1:368
1904.05.60.35 0.70 14.24 12.01 28.22 1: 3.68

Western Wheat Grass, 1904.. 60.89 1.09 20.69 3.81 33.32 1:14.86
Native hay, 1904 58.73 1.33 18.82 4.58 30.59 1:11.48

The water soluble of material was determined in the alfalfa

and native hays with the following results :

Total water Total organic
extract Ash matter

Alfalfa, average 27.43 5.93 21.50
Western Wheat Grass 22.23 2.58 19.65
Native hay 18.84 3.79 15.05

Alfalfa gives a larger water soluble extract than either

Western Wheat Grass or native hay. This may in part ac-

count for the fact that the alfalfa is more susceptible to fer-

mentation and decay upon dampening during the process of

curing than the other hays experimented with. As is well

known, it blackens oftentimes after a heavy dew.
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Lamb Feeding for 1908-09.

INTRODUCTION.

It was with the idea of testing the value of Wyoming
grown grain for fattening purposes that the following experi-

ment was undertaken. Corn has long stood as the standard

cereal for fat production, and many feeders labor under the

impression that without its aid profitable stock feeding is well

nigh impossible. Will other grains adapted to Western high

altitude conditions yield satisfactory results? Reliable con-

clusions can only be arrived at through tests covering a period

of years, so it is hoped that this will serve but as an introduc-

tion to the subject. Future work will be carried on along
similar lines.

OUTLINE OF THE EXPERIMENT.

Table A will serve to show how the sheep were divided,

their weight at the beginning of the experiment, and what

feeds were given each lot :

TABLE A. Divisions Made and Pccds Used.

LOT
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time was figured out on the basis of the gain made by the

others, and no change was made in the number of animals.

Baled alfalfa was largely used. In quality it was decidedly

poor, and this fact probably accounts for the rather slow gains

shown by all the lots. The barley (Scotch) was grown on

the Laramie Plains, the emmer, often called spelt, came from

near Pine Bluffs, Wyoming, and the corn was shipped in from

Nebraska.

The lambs were well housed and had access to yards large

enough to furnish all needed exercise. Fresh .water was al-

ways kept before them, and salt was supplied "ad libitum."

In breeding, type and size, the lambs were anything but

uniform. Seventeen in each lot were practically pure bred

Rambouillets
;

the rest represented the crossing of seven or

eight "Down" and long-wooled rams on grade Merino stock.

These grades were divided as evenly as possible among the

several lots.

All the lambs were given similar preliminary feeding for

about three weeks, the grain ration consisting of equal parts

of corn, barley and emmer. The feeding period covered 91

days, beginning November 23, 1908. Each lot was fed equal

amounts of grain and all the alfalfa desired. Only two or

three cases were reported of animals being off feed. The feed-

ing racks were cleaned each week, and all hay removed was

accurately weighed.

RESULTS.

Taking up first the weights and gain of the various lots, we
obtain the following results :

/

TABLE B. Average Weights and Gains of Lambs.

LOTS
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Slightly the best gains were obtained from barley, with

emmer a poor third. This in itself is interesting, but data must

be had regarding the feed used and the amount required for

100 pounds gain.

Table C gives the total feed consumed per head during

the 91 days of the experiment:

TABLE C. Average Feed Consumed per Lamb.

(91 days)"

LOT
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Lot III not only made the most rapid gains, but made

them on the smallest food consumption. Lot I was a close

second in every way, and it would be unfair to credit either

ration with any distinct superiority. The ration fed Lot II

gave much poorer returns. It required 307 Ibs., or 27 per cent.

less alfalfa, and1 102 Ibs., or 28 per cent less grain for 100 Ibs.

of gain where barley replaced emmer in the ration.

THE VALUE OF MUTTON CROSSES FOR FEEDERS.

As stated before, seventeen of the lambs in each lot were

fine wools of the Rambouillet type, most of them eligible for

registry. The remaining eighteen all had mutton sires and

grade Merino dams. These two classes may be partially com-

pared in gains made. No record was kept of the feed con-

sumed by each type.

TABLE: E. Weights of Lambs,

LOT
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TABLE: G. Feed for 100 Pounds Gain, Ranibouillets.

LOT
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Sheep Branding Paints.

INTRODUCTION.
A continual demand for reliable information concerning

sheep branding fluids called for an investigation, the results

of which follow. Range conditions in this state are exceed-

ingly severe upon paint brands, and experience teaches that

but few will last the season.

A perfect branding fluid will have two main character-

istics, as follows : First, the brand will be permanent enough
to withstand range conditions for one year and show with

reasonable plainness at the end of that time. Second, its com-

position will be such that it can be completely removed by

ordinary scouring solutions. These conditions are hard to

obtain, but this is the problem of the manufacturer. Under

range conditions a permanent brand is an absolute necessity,

not only in determining the ownership of stray animals, but

also in the customary breeding operations. An indistinct brand

ofttimes means much trouble and loss. It is also imperative

that the brand be of such material that it will scour readily.

Every drop of paint placed upon wool must be removed before

the wool can be manufactured into cloth. If the brand will

not scour out by the usual methods, then hand labor must be

employed to go over every fleece and clip off the brands.

This not only means the loss of the wool clipped off, but it

means a considerable amount of money expended for labor,

all of which eventually comes out of the pockets of the wool

grower.
In some localities a brand placed upon the ear, nose or

forehead where it would not injure the wool would be suf-

ficient. In fact, in many cases the entire absence of a brand

would serve as the best identification mark. It is the duty

of the wool grower to use as little paint as possible, placed

where it will be the least injurious to the fleece. When the

sheepmen appreciate the decreased price of wool due to ex-

travagant use of paint they will exercise more care in the

selection and application of their brands.



4 Wyoming Experiment Station.

ATTITUDE OF MANUFACTURER.
In the big woolen mills the manufacturer of cloth takes

no chances with paint brands. The fleeces are worked over

by hand labor and the brands clipped off. Brands that will

scour and brands that will not are treated alike. This is an

exceedingly costly operation and is necessitated only by the

too liberal use of undesirable paints. If all wool grower
would use a scourable paint the labor would be eliminated

and the saving could be added to the price of wool.

In order to ascertain the comparative efficiency, durability

and scouring out qualities of different paints on the market,

the following tests were made:

PLATE I.

This cut shows the system of marking employed so that all brands
would be subjected to similar treatment. Note that, for instance, Paint
No. 4 appears on right side of one sheep and on right shoulder of next.

This picture was taken immediately after branding. The sheep were

dipped July 20th, and were branded five days later.

OUTLINE OF EXPERIMENTS.

Six different paints were used, the names or descriptions

and numbers of which follow :

1. Common Paint, i. e., Venetian red, linseed oil and

turpentine.

2. Kemp's Australian Sheep Branding Fluid.
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3. Sheep Branding Fluid, Oregon Wood Distilling

Company.

4. Perfect Sheep Branding Fluid, Stockman's Supply
House, Chicago.

5. Special Sheep Branding Fluid, Devoe & Raynolds Co.

6. Harmless Sheep Marking Fluid, Sherwin-Williams

Company.
In all twelve sheep were used, of which six were branded

before dipping and six after dipping. In the first lot were

two Rambouillets, two Cotswolds and two Shropshires. The

second lot, those branded after dipping, was made up entirely

of Rambouillets. The brand, which was a capital letter O
with the number of the paint directly underneath, was applied

with the common branding iron. Each sneep in each lot was

branded with six different brands in such a manner that, for

instance, Paint No. i appeared on the right shoulder of one

sheep, on the right side of the next, on the right hip of the

next and so on through the lot. By this method, in each lot,

all the paints appeared on each sheep but in a different posi-

tion on each sheep. Plate I helps illustrate the method. In

this way the brands were subjected to the same treatment and

a comparative test could be made.

PLATE II.

The above cut shows brand on sheep branded before
dipping.

This

brand had been on only four months. Plate III shows the same view of

this sheep a little less than two months later.
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In branding the iron was placed upon a pad of wool satu-

rated with the fluid and then applied to the sheep. Common

paint, Kemp's, Perfect, Special, and Harmless were very easy
to apply, being just thick enough to avoid dripping. The
fluid from the Oregon Wood Distilling Company was rather

thin and hence hard to apply so as to give a perfect brand.

The pigment and base in the Special had precipitated, and this

necessitated considerable stirring before the liquid was ready
for use.

The sheep were allowed range conditions as nearly as

possible and notes were taken at regular intervals. As is usu-

ally the case, the brands faded rapidly on the coarse and long-

wools, remaining visible as a brand only five months. On
the medium wooled sheep the brands were more durable, while

they reached their maximum on the fine wools. However,
none of the prepared paints remained for a full year. Some
were indistinct in five months while some persisted during

eight months. The Common paint, however, remained for

the full year on the downs and fine wools. Similar tests show

that lamp black, a little white lead and linseed oil make as

durable a paint as the one tested here and known as Common.

PLATE III.

Same sheep and view as in Plate II about two months later. Brand
has been on nearly six months and is fading rapidly.
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Careful examination at regular intervals and at close of

test show these paints to have durability ranking as in the

following table :

On On On
PAINT Coarse Medium Fine

Wools Wools Wools

Common . .
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next in rank, but scoured with considerable difficulty. This

treatment had but little effect upon the remainder of the paints.
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FATTENING RANGE LAMBS.

BY B. E. CARMICHAEL.

INTRODUCTION.

The sheep industry of Ohio, with her more than 2,000,000 sheep,
one of the important branches of agriculture of the state. Indeed,
some sections the conditions seem better suited to sheep hus-

>andry than to any other kind of stock growing. Whether the

prime object of the flock owner is to produce wool or to produce

mutton, sooner or later a large number of the sheep or lambs are

fattened for market.

According to the report of the Secretary of the State Board of

Agriculture, under date of August 1, 1907, there were, in April,

1907, 2,017,325 sheep in Ohio. It is not possible to state definitely

the number of these sheep that have been fattened for market,
or will be fattened during the year, but the number is large.

The matter of selecting the ration for sheep that are to be fat-

tened is an important one and one upon which, to a marked degree, the

profits fromfeeding depend. The DepartmentofAnimalHusbandry
ofthisStationhas undertaken a series of experiments to compare var-

ious rations, and the results of the first two years' work show some-

thingof the importanceof using rations that have been carefully select-

ed. Since it has not been possible to deal with more than one phase of

the fattening of sheep, it seems best that lambs have been used, for,

as a usual thing, rations that will give good results with lambs should

be suitable for older sheep. While, perhaps, this cannot be said to

be true in all cases, yet a ration that is markedly extravagant for

lambs would probably not be economical for older sheep. It is

believed, then, that the results, as secured to date, while secured

from work with range lambs, will, in general, apply to native lambs

and to mature sheep as well.

11
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'Pursuing
1 the line of work in experimental fattening of range

lambs that was begun in cooperation with Mr. S. J. Fryer, in Nov-

ember, 1905, the experiment reported in this bulletin was conducted

at Mr. Fryer's farm in Wayne county during the winter of 1906-07.

A part of the experiment is, substantially, a duplication of the

work of 1905-06. The results of the work of 1906-07 are presented
in the first part of this bulletin, after which a summary of the two

years' work is given in a condensed form.

OBJECTS.

The objects of this experiment were:

1 To secure additional data on the advisability of feeding a

proprietary stock food or linseed oilmeal to fattening range lambs in

connection with corn and a nitrogenous roughage (clover in this

case).

2 To compare heavy feeding of grain with moderate feeding of

grain.

3 To compare the rate of gains made by ewe lambs and by
wether lambs.

4 To secure additional data on that subject of great and grow-

ing importance, the production of manure by farm animals.

The experiment of 1905-06 did not deal with the heavy grain

ration, nor with the comparative rapidity of gains by ewes and by
wethers. In other essentials the two experiments were very similar.

In the second experiment only one nitrogenous concentrate-

linseed oilmeal was tested, while in the former, both linseed oil-

meal and cottonseed meal were tested. During the first experi-

ment the roughage consisted of alfalfa, clover and some bluegrass.

During the second experiment only clover hay was fed.

LAMBS USED IN THE EXPERIMENT.

176 head of lambs in four lots of 44 each were used in this ex-

periment. Three of these four lots contained 22 ewes and 22

wethers; one lot contained 23 ewes and only 21 wethers. They
were selected from a lot of about 350 head of Wyoming-bred
lambs, purchased for Mr. Fryer by a Chicago commission firm.

They were thrifty and vigorous, but not so growthy as the lambs

used in the previous test (see Plate I), apparently carrying a much

greater percentage of Merino blood than did the lambs fed in 1905-

06. A fair idea of the breeding of the two lots may be gained from

the statement that the wool shorn in 1906 graded "one-quarter" to

"three-eighths", while that shorn in 1907 graded "medium" as

graded by the local buyers. In neither instance were the lambs

that were used in the experiment shorn, but other lambs from the

same bands that the experimental lambs were selected from were
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TREATMENT PREVIOUS TO EXPERIMENT.

The lambs were shipped from Chicago on November 5, 1906,

arriving" at the farm the following day, November 6th. They were
tllowed to graze upon bluegrass pasture with no grain until Nov-
imber 13th, after which time they were put into the barn each night
tnd fed a very small amount of shelled corn only about four quarts
the entire flock of about 350 head. The lambs were very slow in

learning to eat grain: on November 27, when first shut in the barn

permanently, the entire flock received one-half bushel of grain daily.

This amount was gradually increased, so that when the experiment
?gan, on December 22, each of Lots 1,2 and 4 received 24 pounds of

grain, while Lot 3 received 26 pounds. Hay was kept in the racks

before the lambs from the time they were first kept in the barn at

night. While on grass during the day they consumed very little

hay, but ate it readily after being shut in the barn permanently.

RATIONS.

All of the lambs were fed corn and clover hay alike, until the

initial weights for the experiment were secured.

It was planned to feed grain rations as follows to the four lots

of lambs.

Lot 1, corn, 5 parts; linseed oilmeal, 1 part.

Lot 2, corn, stock food.

Lot 3, corn (about one-sixth more than lot 4 received).

Lot 4, corn.

Lots 1, 2 and 4 received, as a rule, the same amount of grain

daily per lot. Table I shows the average amount of the various

concentrates consumed daily by each of the four lots of lambs

during each of the four four-week periods of the test.

All four lots of lambs were fed clover hay in such quan-
tities as they would consume without excessive waste. The
clover was of good quality. The amount of clover refused by the

various lots will show something of its purity. Some coarser parts
of the plants were left, but what was left was not very palatable and

had little feeding value. All corn used was shelled before weighing
and feeding.

In this experiment most of the oilmeal used was finely ground.
A small amount of the "pea size" was used. At first the lambs did

not seem to relish the finely ground meal, but soon came to eat it

very well.

The stock food was of the same brand and lot that was used in

the previous experiment, purchased from a local dealer. The lambs

ate it very readily throughout the experiment.
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TABLE I Food consumed daily by each lot at different periods, pounds.

Lot
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SALT.

15

Each lot of lambs received, twice weekly, until February 26.

one and one-fourth pounds of a mixture made up, by weight, of
four parts salt to one part sulphur. Beginning- February 26, one
and one-half pounds of the mixture was fed to each lot twice weekly.

QUARTERS.
The lambs were fed in a barn 64 by 100 feet fsee Plate I) with

hay storage above. A row of 8 pens 12.5 feet wide by 26 feet long
(these measurements include the space occupied by feed racks and
watering tanks) was on each side of the barn, with a 12-foot drive-

way between the two rows of pens. Racks for hay and grain ex-

tended along each side of each pen, giving about 50 feet of feeding
space for each 44 lambs; water was supplied in automatically regu-
lated tanks, one located at the end of each alternate feeding rack, so
that one tank furnished water for two lots. The racks and tanks
thus arranged formed the partitions between the different pens.

II Showing construction of combined hay and grain rack.

Vertical partitions (shown in Plate II) divided the racks for the lots

under experiment. Besides the doors (on the east) and windows
(on the west) there were large doors at each end of the driveway
and a large opening at the center of the barn, into the havmow.
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The pens occupied by the four lots used in this experiment were

the north four pens east of the alley. Lot 1 was farthest north, the

lots being" numbered consecutively towards the south.

Throughout the experiment the lambs w*ere taken from the pens

once each week to be weighed, but aside from this were

seldom out of the pens, which afforded only a trifle over 7 square

feet per lamb. Although these range lambs had previously been

accustomed to an abundance of outdoor exercise, they seemed to

suffer no inconvenience from the close confinement.

WEIGHTS OF LAMBS.

While all lots were yet receiving corn and clover, each lot of

lambs was weighed for three consecutive days at 7 a. m., before food

or water had been given. The average of these three weights is

considered the initial weight. At the close of the experiment the

final weight of each lot was ascertained in the same manner. In

all instances the lambs were kept from water after 5 p. m. of the

day previous to the weighing. As is usually the case, it was found

that the weights of any given lot varied considerably from day to

day. The reason for this variation is not apparent, but its occur-

rence is a matter of common observation, even when the strictest

regularity is observed in feeding and weighing. Throughout the

experiment each lot of lambs was weighed once every Friday at 7

a. m., having been kept from water since 5 p. m. of the previous

day.
TABLE II Weekly, initial and final weights, and weekly gains.

All weights taken at 7 o'clock a. m.

Date
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Table II gives in detail the initial, weekly and final weights of

each lot, together with the gains made by each lot each week and

for the entire period. A study of this table will show the variations

that were observed.

One lamb in each of Lots 1, 3 and 4 lost, from some unknown
cause, the most of its wool. Before being marketed these lambs
were shorn completely. The weight of their wool was estimated at

5 pounds each, and this amount was added to the final weight and to

the Pittsburg weight of each of these 3 lots. This applies to all

tables dealing in any way with these weights.
TABLE III Summary of weights and gains.

Lot
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COST OF GAINS.
TABLE V Food consumed; gains produced; cost of gains.
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The writer would not be understood as saying that a financial

statement is of no value or that nothing- should be said concerning:
the cost of gains. On the contrary, each has a value, but it is be.

lieved that in either case the value is far less important than is the

matter of the amount of feed required to produce a given gain, on
account of the sudden and wide variation in price that may occur.

Table VI is intended to show the effect that the different costs

of gains made by the four lots have upon the prices at which lambs

bought at various prices, ranging- from $3.00 to $8.00 per hundred-

weight, may be sold without loss. Neither rapid gains nor cheap
gains are necessarily the most profitable. Sometimes the most

rapid g-ains are so expensive as to do away with all profit. Ag-ain,

cheap gains are often so slow as to prevent making- a sufficient num-
ber of pounds to provide any considerable profit. It is desirable to

secure grains that are both cheap and rapid, and to do this it is nec-

essary to find efficient feeds that are not too high in price. The
work done by this Station in fattening- lambs indicates that corn

and clover or alfalfa constitute such a ration under normal market
conditions. Other rations may be used with satisfactory results,

but when corn and clover or alfalfa are available at moderate

prices, it seems improbable that any other feeds can be used with
increased profit, unless unusual prices prevail for feeds. This table

is based upon the prevailing- prices of feeds during the experiment,
and would, of course, be affected by chang-ed prices, It is assumed,
and the calculations for this table are based upon the assumption,
that all lots weig-hed the same, 2,203^ pounds, when put on experi-

ment, and that all lots made the same g-ain, 1,200 pounds; this is not

strictly accurate, but it is impossible to ascertain the real bearing
of the cost of gain upon the cost of fat lambs when other factors

vary. This, again, emphasizes the fact that financial statements
of experimental work in feeding- livestock often fall far short of

telling the whole of the facts of the case.

RESULTS FROM LINSEED OILMEAL AND STOCK FOOD.

Unless linseed oilmeal can be purchased at approximately as low
a price as corn per pound no profit from its use- with corn and clover

hay for fattening- lambs is to be expected. This discussion applies

only to feeding linseed oilmeal with a nitrogenous roughage and
should not be understood to mean that linseed oilmeal may never be

fed with profit. As regards the use of the stockfood tested in both

experiments, little can be said either for or against its use. While
the total cost is not great, the results of either test do not show any
great advantage from its use neither is any particular disadvantage
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shown. With such negative results, no reason is apparent for using
stock food, as there is necessarily some added expense and some
inconvenience in feeding it. Tests of various proprietary stock

foods at other stations and with other kinds of stock have shown no

great advantage from them, and evidence is not at hand to warrant

any encouragement of their use on the contrary, the bulk of evi-

dence indicates that their use should be discouraged.

HEAVY AND MEDIUM CORN RATIONS.

As previously stated, the plan of this experiment provided for a

comparison of a heavy corn ration with a moderate one. The grain
allowance for Lot 3 was increased more rapidly than was that for Lot

4, the purpose being to feed Lot 3 one-sixth more corn than Lot 4 re-

ceived. This amount proved to be more than they would eat, and

the total grain eaten by Lots 3 and 4 was 5,733.75 pounds and 5,285.25

pounds, respectively; that is, the lambs in Lot 3 ate about one-twelfth

more grain than did those in Lot 4. The increased grain consump-
tion was, naturally, accompanied by a lower consumption of rough-

age, 5,416 pounds by Lot 3, as compared with 5,640.5 pounds by Lot 4.

So far as consumption of food for 100 pounds gain is concerned,

the results of this comparison show an advantage from the use of

the heavier grain ration, as is shown by Table IV, page 17.

TABLE VII Cost per hundred pounds gain for Lots 3 and 4 with feeds at various prices.

Hay per ton
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borne out by future results; yet it is believed that they are worthy
of consideration in relation to the fattening- of lambs under varying
market conditions. Further work along- this line is contemplated.

It is entirely possible that other problems of farm management
would sometimes make the feeding- of a heavy allowance of roughage

very desirable, even if a somewhat lower gain by the lambs would

result. For instance, feeders often have a proportionately larger

amount of roughage than of grain, or a heavy productionof manure

may be desirable, without time for feeding two lots of lambs. The
inexperienced feederwould doubtless find it best to proceed cautiously
and feed a more moderate grain ration until he has become inti-

mately acquainted with his work.

RATE OF GAIN BY EWES AND WETHERS.

TABLE VIII "Weights and gains of ewes and wethers.
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pounds of hay before they were sold. Before being
1

weighed the

lambs were separated according- to the rations upon which they had
been fattened. The lambs were kept in the yards until Saturday,

April 20, when they were slaughtered.

EXPENSE OF SHIPPING.

TABLE IX Cost of marketing (apportioned on basis of live weight at Pittsburg.)
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PLATE III.

Lambs at market, just previous to slaughter.

Lot 1, fed corn; linseed oilmeal and clover hay.

PLATE IV.

Lambs at market, just previous to slaughter.
Lot 2, fed corn, stock food and clover hay.
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PLATE V.

Lambs at market, just previous to slaughter.

Lot 3, fed heavy corn ration and clover hay.

PLATE VI.

Lambs at market just previous to slaughter.

Lot 4, fed medium corn ration and clover hay,
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LOSS OF LAMBS.

The loss of lambs during- the progress of the experiment was

:ry light only one of the 176 head on experiment being
1

lost. Dur-

the first month after the lambs arrived at the farm the losses

:re rather heavy. The entire loss from the time the 361 lambs

ire received at the farm on November 6, until the time of the last

lipment was 14 hoad. There is likely to be a heavier loss with

mng-, small lambs just weaned than with older, strong-er ones, as

the weaning, shipping- and complete chang-e of climate and condi-

tions in g-eneral subject the lambs to very, trying- circumstances.

After these lambs became accustomed to their new environment

the loss was very small, indicating- that the sudden change of con-

ditions was probably responsible for the loss at first. As was
stated in Bulletin 179, the loss of lambs in 1905-06 was very light

probably due in some measure at least to their being: larger and

stronger than the lambs fed in 1906-07, and being allowed a longer
run on grass.

CONSUMPTION OF ROUGHAGE.

TABLE XI Roughage.

?
!
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MANURE.

Believing- thalfthe matter of manure production, long- considered

merely incidental to the feeding of live stock, but now recognized,

even in the western states, as an important phase of live stock

management, is deserving- ,
of thorough and extended study, data

concerning the amount and composition of manure produced by
each lot of lambs during the experiment were secured. It is be-

lieved that these data are of importance in showing something- of

the value of this long- neglected and even now not fully appreciated

by-product of the live stock industry. Bulletin 183 and Circular 37

of this Station, dealing with manure, its composition, value and
methods of handling, may be had upon application.

TABLE XII Amount and percentage composition of manure produced by lambs in 115 1-2 days

beginning December 22, 1906.
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TABLE XIII Fertilizing constituents in manure* and commercial value of same.31
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TABLE XV Feed consumed and bedding used per ton of manure produced.

Lot
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grain consumed and the amount of roughage fed were charged to

the lambs in all cases where financial considerations were involved.

In the summary of the two years' work, however, all results deal

with the amount of food actually consumed

FINANCIAL STATEMENT.
TABLE XVI.

Lot 1.

Df.
44 lambs, 2153.3 Ibs. <a> $6.00 per cwt $129.20
85. 25 bus. corn (d* 40c. per bu 34. 10

.465 tons oilmeal @ $32. 00 per ton 14.88

2.994 tons clover hay @ $12. 00 per ton 35.93

Cost of marketing 9.97

$224.08
Cr.

44 lambs, live weight at Pittsburg, 3215 Ibs, @ $8.90 per cwt $286 14

Profit $ 62.06

Lot 2.

Dr.
44 lambs, 2171.7 Ibs. @ $6.00 per cwt. $130.30
101.857 bus. corn @ 40c per bu , 40.74

33 Ibs. stock food @ 5c per Ib 1.65

2.997 tons clover hay @ $12.00 per ton 35.96

Cost of marketing- 10.04

$218.69
Cr.

44 lambs, live weight at Pittsburg, 3240 Ibs. @ $8.90 per cwt $288.36

Profit : $69.67
Lot 3.

Lr.

44 lambs, 2203.3 Ibs. @ $6.00 per cwt : $132.20
106 138 bus. corn @ 40c per bu , 42.46

2.786 tons clover hay @ $12.00 per ton 33.44

Cost of marketing 10. 17

$218.27

O.
44 lambs, live weight at Pittsburg, 3295 Ibs. @ $8.90 per cwt $293.26

Profit $ 74.99

Lot 4.

Dr.

45* lambs, 221.38 Ibs. @ $6.00 per cwt $133.10
97.846 bvis. corn @ 40c per bu. 39.25

2.898 tons clover hay @ $12.00 per ton : 34.78

Cost of marketing... 7 9.97

$217.10

Cr.

44 lambs, live weight at Pittsburg, 3215 Ibs. @ $8.90 per cwt $286.14

Profit $ 69.04

"One lamb died in this lot January 18, weierht 60 pounds; replaced by another weighing- 65 pounds.
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Neither high priced feeder lambs nor high priced feeds, nor

even both tog-ether, render it impossible to secure profits from fat-

tening lambs. It is equally true that neither low priced feeder

lambs nor low priced feeds, nor even both together, insure the

feeder against loss from his operations. After the feeder has done
all in his power to buy feeds and feeder lambs '-worth the money"
and to produce gains and finish economically, the price for which
he may sell iris fat lambs finally determines whether his operations
shall prove profitable. The influence of varying market conditions

as regards both feeder lambs and feeds is a factor in lamb feeding
which cannot be controlled by the feeder. Even though it cannot

be controlled, it has an important bearing upon the lamb feeding

business, and it is highly desirable for the feeder to know ho\v

various market prices affect the probability of financial profit from
his feeding operations.

Since the financial statement applies only to the market conditions

which prevailed during,this experiment, Table XVII is presented
to show the effect of varying prices of feeder lambs and feeds upon
the cost of fat lambs. This table does not, of course, apply to all

four of the lots, but, as was previously stated, is computed from the

results obtained with Lot 3, fed a heavy ration of corn, with clover

hay for roughage. The food consumed for 100 pounds of gain by this

lot was 477.81 pounds corn and 451.33 pounds clover hay. The aver-

age daily gain per lamb was .244 pounds. It must be understood in

connection with this table that a change in the amount of feed con-

sumed per hundred pounds gain, in the initial weight of the lambs
or in the amount of gain produced would change the home selling

price required to prevent loss. The initial weight of Lot 3 was 2203.3

pounds, the total gain was 1200 pounds. The table is calculated

for a wide range of market conditions, and presents some striking

facts concerning the results that would be obtained under varying
market conditions.

To use Table XVII for, say, hay at $8.00 per ton and corn at 45

cents per bushel, with feeder lambs at 7 cents per pound, follow the

vertical column which is headed,
k

'Hay per. ton $8.00, Corn per

bushel, 45 cents" to its intersection of the horizontal line beginning

"$7.00", which, as is seen immediately above the first vertical column,

applies to the home price of feeder lambs. The figure at this inter-

section, $6.52 indicates the price per hundredweight at which the

lambs in Lot 3 could have been sold at home if they had cost $7.00 per

hundredweight at home when put on feed with clover at $8.00 per ton

and corn at 45 cents per bushel. The home selling price necessary

to prevent loss with Lot 3, when hay and corn are worth the prices

indicated at the too of the table and with feeder lambs at anv of the
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SUMMARY OF TWO YEARS' WORK.

Tables XVIII and XIX present results of the two years' work
in condensed form. As all of these data have been discussed in

this bulletin or Bulletin 179, extensive comment in this connection is

unnecessary.
Since many factors such as initial weight of lambs, breeding of

lambs, management previous to beginning- of experiments-, roughage
fed, length of feeding period, and weather conditions varied, it is

not possible to account definitely for the variation in gains during the

two years. Other feeders in the vicinity reported lower gains
in 1906-7 than were obtained in 1905-6.

TABLE XIX Summary of manure for two years.

1905-6, 40 lambs, 112 days.

Grain Ration
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STOCK FOOD.

Since the lot which received stock food made slightly more

economical gains from the standpoint of food consumed for a

given gain, than the lot which did not receive it in 1905-06, and in

1906-07 made slightly less economical utilization of the food con-

sumed, it is not possible, on the basis of these experiments, to say
that stock food is either beneficial or harmful. The variation in

either case was so slight that it cannot be said that it was due to

the stock food used.

HEAVY OR MEDIUM GRAIN FEEDING.

The results of one experiment indicate that lambs fed upon a

heavy grain ration will produce gains with a lower consumption of

feed than will lambs fed upon a moderate grain ration. The plan

of the test, however, was interfered with somewhat and further

work is needed before definite conclusions may safely be drawn.

RATE OF GAIN BY EWES AND BY WETHERS.

"V^ethers made approximately 10 percent greater gains in live

weight than did ewes. These results were very uniform in three

different pens, each of which contained 22 ewres and 22 wethers.

MANURE.

Data secured in both of the tests reported herein show that

manure from fattening lambs has a very high fertilizing value, on

the basis of its nitrogen, phosphoric acid and potash content.

The manure from the lots fed cottonseed meal or linseed oil-

meal, carried in every instance more nitrogen, phosphoric acid and

potash than did that from the lots fed a grain ration consisting solely

of corn. In both experiments the added value of the manure was
more than offset by the increased cost of the linseed oilmeal or

cottonseed meal. The increased value of the manure produced
from different feeds is worthy of consideration, since market con-

ditions might vary sufficiently to justify the feeding of linseed oil-

meal or of cottonseed meal from the standpoint of manure pro-

duction alone.

If sheep manure is to be handled by a manure spreader it is

well to supply a fairly liberal amount of bedding. It was found that

when only a moderate amount was used, the manure was too solid

to be handled well by the spreader.

SHRINKAGE IN SHIPPING.

In all instances where medium grain rations were fed the lots

fed corn alone shrank somewhat less in shipment, but the difference

was very slight.
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DRESSED PERCENTAGE.

The percentage of dresseck meat yielded by the various lots

cannot be said to have depended in any definite way upon the rations

which were fed. The lower percentage yielded in the second test

was probably due to the fact that the lambs were not so fat as those

fed in 1905-06, and, possibly, to some extent, to some difference in

the amount of wool carried by the lambs.

PLATE VII.

Representative carcasses, not intended to show any difference due to feeding.
Dressed percentages given in Table X apply to carcasses

dressed as shown in cut.

COMMERCIAL CONSIDERATIONS.

The cost of feeder lambs and of feeds has a direct and impor-
tant bearing upon the fattening of lambs. The feeder of livestock

should study market conditions and should know how various

changes in them affect his operations.







ANNOUNCEMENT.

The Ohio Agricultural Experiment Station is organized under an act of the General Assem-

bly of Ohio, passed April 17, 1882, and supplemented by an act of Congress, approved March 2,

1887.

WHAT THE STATION CAN DO.

The Station offers its advice and assistance to the farmers of Ohio along- the following lines:

The maintenance of soil fertility, including- the rotation of crops and the selection and use of

manures and fertilizing- materials.

The selection of varieties of grains, grasses and forage crops and methods of culture.

The selection of varieties of fruits and vegetables and the management of orchards.

The examination of seeds that are suspected of being unsound or adulterated; the identifi-

cation of grasses, weeds and other plants; the prevention of fungous diseases of plants.
The identification of insects and the control of such as are injurious.

The feeding of animals, including calculation of rations and use of various feeding- stuffs.

The planting and care of forest trees and the management of farm woodlots.

WHAT THE STATION CANNOT DO.

The Station is not prepared to analyze commercial fertilizers and feeding stuffs, as in Ohio

that work is placed in charge of the SECRETARY OF THK STATE BOARD OF AGRICULTURE, at

Columbus, to whom all requests for such analyses should be addressed.

The Station is not prepared to give advice respecting treatment of contagious diseases of

animals, that function naving been transferred to the State Board of A-griculture in its

capacity of State Live Stock Commission. Requests for such advice should therefore be ad-

dressed to SECRETARY, STATE LIVE STOCK COMMISSION, Department of Agriculture, Colum-

bus, Ohio.

The Station is not prepared to examine animals suspected of having been poisoned. Such

examinations should be referred to the nearest Veterinarian.

The Station is not prepared to make official inspection of orchards and nurseries under the

law requiring such inspection, that work having been transferred to the STATE BOARD OF
AGRICULTURE to whose SECRETARY, Columbus, requests for such inspection should be addressed.

The Station is not prepared to examine foods, drugs and dairy products suspected of adul-

teration, as that work is in charge of the OHIO DAIRY AND FOOD COMMISSIONER, whose office is

at Columbus.

The Station is not prepared to analyze drinking water; requests for such analysis should

be addressed to the SECRETARY OF THE STATE BOARD OF HEALTH, Columbus.

Visitors to the Station or to its various test farms are welcome at all times during business

hours. Persons or parties who contemplate such visits and who desire special attention are

requested to write in advance, giving date of proposed visit and probable number of party.

Any citizen of Ohio has the right to apply to the Station for such assistance as it can give,

and all such requests will receive prompt attention.

The Bulletins of this Station are sent free to all residents of the State who
request them.

Address all communications to

&X.PJUUMBNT STATION,
Wooster, Ohio.
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FATTENING RANGE LAMBS.

A COMPARISON OF RATIONS.

BY B. E. CARMICHAEL.

On account of the importance of the sheep feeding- industry in

Ohio and the need for accurate information concerning rations and

management, the Animal Husbandry .department of this Station

hns bei^un a series of experiments in fattening sheep. The ex-

periment which is considered in this bulletin was conducted dur-

ing- the winter of 1905-'06 by Mr. S. J. Fryer at his farm in Wayne
county, in co-operation with the Animal Husbandry department of

the Station.

OBJECT.

The object of the experiment was to test the advisability of

feeding- to fattening- range lambs, cottonseed meal, linseed oil meal,

or Dr. Hess' stock food with corn, alfalfa and clover.

LAMBS USED IN THE EXPERIMENT.

The lambs used in this experiment, 160 head, fed in four lots

of forty each, were all wethers, selected from a flock of 658 head

which Mr Fryer had purchased for his winter feeding. The lambs
were selected with a view to securing uniformity of lots and

uniformity of the lambs within each lot. Thero was an excellent

opportunity for such a selection, and none'of the lots possessed an

apparent advantage over any other lot so far as ability to make

gains was concerned.

The lambs were raised in Wyoming and were said to be from

quarter-blood Gotswold ewes and three-quarter-blood rams of the

same breed. They resembled the Cotswold type more than the

Merino, although they probably descended from a foundation stock

rich in Merino blood. They were purchased on the Chicago market

by a commission firm upon order for Mr. Fryer on September 18,

1905. On September 19 they were shipped from Chicago and
arrived at Mr. Fryer's farm on the following day.
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The entire flock was allowed to graze on clover and bluegrass

chiefly bluegrass without grain until October 24. Beginning-
October 24 they were put in the feeding- barn each night and given
about one-half bushel of shelled corn per day for the flock of 658

head. The allowance of grain was gradually increased until they
received 140 pounds.of corn on November 7, when they were first

confined to the barn for the entire day. On November 14, 210 pounds
of grain was being- fed to the entire lot. Lots 2, 3, and 4, which

were to receive cottonseed meal, linseed oil meal, and stock food

respectively, were given small allowances of these materials before

the experiment began. November 30, when the experiment began,
each lot of 40 lambs received 30 pounds of total concentrates. A
liberal supply of nixed hay was fed from the time the lambs were
first put into the barn.

RATIONS.

The four lots of lambs received grain rations as follows:

Lot 1, corn.

Lot 2, corn and cottonseed meal.

Lot 3, corn and linseed oil meal.

Lot 4, corn and Dr. Hess 1

stock food.

The amount of corn, cottonseed meal, linseed oil meal and Dr.

Hess' stock food fed to the various lots during- different parts of the

test, are given in Table 1.

TABLE 1.
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The plan was to feed five pounds of corn to one of cottonseed

meal and of linseed oil meal to lots 2 and 3 respectively as soon as

they became accustomed to the feeds, but owing- to a tendency to

scouring-, thought to be be due to these feeds, a slight reduction of

cottonseed meal and linseed oil meal as shown in the table was

made from January 7 to 18 inclusive. Dr. Hess' stock food was

fed according- to directions. For a few days at first an amount of

corn equal in weight to the amount of stock food given was deducted

from the regular allowance of grain, so that each lot received the

same number of pounds of feed. Owing- to the small weig-ht involved

and to the inconvenience of making- this deduction it was later decided

to feed the same amount of corn to lot 4 as to lot 1, with stock food

in addition. Aside from this slig-ht difference each lot received at

all times during- the experiment the same weight of concentrates,

as well as of hay, daily per lamb.

The corn used was of good quality and was fed in the form of

shelled corn. Upon analysis it showed a larger percentage (23.38

percent) of moisture than is commonly found, due to the fact that

the sample was taken early in the winter before the corn had

become thoroughly dry. Cottonseed meal was purchased from a

Memphis, Tennessee, firm and was the finely ground meal. The
linseed oil meal was purchased from a Mansfield, Ohio firm; it was
in the form commonly known as

u
pea size". The Dr. Hess' stock

food was purchased from a local dealer. Aside from showing a

slight dislike for the cottonseed meal for a while at first, the lambs
ate all of the feeds very readily.

As noted above, lots 2 and 3 seemed to show a tendency to

scour for a while; lot 4 showed a marked tendency in this direction

for a short time after the stock food was first given, but later

became normal in this respect.

Although different kinds of roughage were fed during the test,

for the sake of varisty, all lots received the same kind and amount
within a given period. The kinds of roughage used and periods
within which each was used are given in Table 2. Except for two

days, when a trial of one and three-fourth pounds per lamb wa.s made.

each lot received one and one-half pounds of hay per lamb

daily.
TABLE 2.

Date Kind of Hay

Nov. 30-Dec. 7, a. m.
Dec. 7, p. m.-Dec. 9, a. m.
Dec. 9. p. m.-Dec. 11.

Dec. 12-Dec. 17.

Dec. 18-Dec. 29.

Dec. 30-Jan. 11.

Jan. 12-Mar. 10.
Mar. Il-Mar 12^

Clover.
Alfalfa and bluegrass.
Clover.
Alfalfa and bluegrass.
Clover.
Clover and bluegrass.
Alfalfa and bluegrass.
Clover.
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FEEDING.

Each day's ration was fed in two equal portions; grain was
fed at 7 a. m. and 4 p. m., followed by hay in each instance. The
lambs soon became accustomed to this regularity and during" the

interval between the time when the morning- feed had been eaten
and the time for feeding in the afternoon, were usually very quiet.

PLATE II Arrangement of racks, and means of lighting* and ventilating*. {West side ol tarnj

BEDDING.

Bedding- was supplied in sufficient quantities to keep the pens
in good condition. The straw used for this purpose was for the

greater part oat straw, although a small amount of wheat straw was
used. Each pen was supplied with straw for bedding

1 about once

every five days, the averag-e daily amount used for each pen being- 7.23

pounds. The rejected portion of the roughage was used for bed-

ding, being- returned, after weighing, to the lot which refused it.

The roug-hage so rejected and used was for the most part not

suitable for food, being: made up largely of grain stubble and

the rougher portions of the stems of the hay plants.
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SALT.

A mixture of salt, 4 parts, and sulphur, 1 part, was supplied to

.he lambs, one and one-fourth pounds being
1

given to each lot of 40

head twice weekly.

PLATE III Arrangement of pens and means of lighting
1 and ventilating. (East side of barn)

QUARTERS.

The lambs were fed in a barn 64 by 100 feet (see Plate I) with

hay storage above. A row of 8 pens 12.5 feet wide by 26 feet long-

(these measurements include the space occupied by feed racks and

watering tanks) was on each side of the barn, with a 12-foot drive-

way between the rows 'of pens. Racks for hay and grain extended

alonjj each side of each pen, giving about 50 feet of feeding space for

each 40 lambs; water was supplied in automatically reg-ulated tanks,

one located at the end of each alternate feeding- rack, so that one

tank furnished water for two lots. The racks and tanks thus

arranged formed the partitions between the different pens. Verti-

cal partitions, not shown in the cuts, divided the racks for the lots

under experiment. Plates II and III show the interior arrangement
of the barn and provisions for light and ventilation. Beside the doors

and windows shown in the cuts there were large doors at each end
of the driveway and a large opening at the center of the barn, into

the Inyinow, from which fjur small ventilators, two on each side of

the i ^oi, opened. (See Plate I).
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The pens occupied by the four lots used in this cxperimen
were the north four pens east of the alley. Lot 1 was farther

north, the lots being- numbered consecutively towards the south.

1 hroughout the experiment the lambs were taken from th

pens once each week to be weighed, but aside from this were seldoi

out of the pens, which afforded only a trifle over 7 square feet pe
lamb. Although these range lambs had previously been accu

tomed to an abundance of outdoor exercise, they seemed to suffe

no inconvenience from the close confinement.

TABLE 3 WEEKLY, INITIAL, ANU FINAL WEIGHTS, AND WKEKLY GAINS.

Date
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LIVE WEIGHTS AND GAINS.

Both at the beginning- and close of the experiment, each lot was

weighed three consecutive morning's before being- fed or watered,

water having- been shut off at 5 p. m. the day previous. The

average of each three weights thus obtained was considered the

weig-ht on the second day, and these averages were taken as the

initial and the final weights respectively.

A study of Table 3 will bring to notice the variation in weight of

animals from day to day and the great fluctuations in apparent

gains made in the intervals between weighing. The gains made by
all the lots from January 25 to February 15 were very large,

followed by a week of very small gains, with large gains the subse-

quent week. The reasons for these variations and fluctuations are

not easily determined, since so many factors might be concerned.

All weekly weights were taken under as nearly identical conditions

as could be secured by regularity of feeding and the withholding of

water from 10 a. m. until after weighing at 3:30 p. m. each day, so

that the possibility of variations, due to food or water consumed, was
reduced to the minimum. In spite of these precautions, however,
the variations were very marked in some instances, even on

consecutive days.
TABLE 4 SUMMARY OF WEIGHTS AND GAINS.

Lot
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While the extent of gains was approximately the same for all

of the lots, it is worthy of note that the cost of gains is rather

widely different for some of the lots. Lot 4, fed a grain ration of

corn and stock food, made slightly cheaper gains than did lot 1, fed

a grain ration of corn alone, while the gains made by the lots which

received cottonseed meal and linseed oil meal were decidedly more

expensive than the gains made by lot 1. The cost of gains, how-

ever, depends somewhat upon existing market values of the feeds

used, so the cost of gains as given in Table 5 must be understood to

apply only to the experiment under discussion. Both cottonseed

meal and linseed oilmeal are usually more expensive, pound for

pound, than corn, and, since they do not appear to increase gains

very markedly, it seems doubtful whether it is good business to feed

them to fattening lambs in connection with corn, clover and alfalfa.

One lamb in lot 4 was found dead on the morning of March 1.

Its weight was obtained and added to the final weight of the lot, so

its death did not interfere materially with the test. A reduction in

the amount of corn and hay fed to lot 4 was made after the loss of

this lamb, in order that the daily amount of feed per lamb might
remain the same throughout the test.

TABLE 6 FEED PER 100 LBS. GAIN.

Lot
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TABLE 7 SHRINKAGE, EXPENSE OF MARKETING, SELLING PRICE AND
HOME VALUE.

Lot
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The carcasses of the lambs in lots 1 and 4 were considered by

experts at the slaughter house heavier in caul-and kidney-fat than

were those of lots 2 and 3, In fact, experts pronounced lots 1 and 4

rather too fat to be ideal for the local retail trade. No examination

was made of the various cuts of any of the carcasses, owing to the

fact that the whole carcasses were sold to retailers. The mere

matter of excessive fatness does not affect the lamb feeder's profits

so long- as this undesirable quality is not in evidence before slaugh-

ter, providing, of course, that this excessive fatness has not inter-

fered with economy of gains.

From the results of this test it seems probable that lambs fed

as were the lambs in lot 1 would be fat enough for market in a

shorter time from the beginning of the fattening period than would

lambs fed as were lots 2 and 3. It is not thought that the addition

of stock food to the ration would cause any marked difference in

this respect, although this test indicates a slight advantage in favor

of lot 1.

PLATE TV -Representative carcasses.

Plate IV is not intended to show any comparison ot carcasses

from the different lots but, rather, to show the appearance of

average carcasses.
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LOSS OF LAMBS.
'O/> f*i

" '

The number of lambs that died from any cause while on feed

was very s.mall. Only one lamb that was under experiment died

\v^lu ring the test. Of the entire 658 head purchased in Chicago, the

total number that died on the farm from September 20 to April
2S was 6 head less than 1 percent. Not all of the lambs were
fed during, the entire period mentioned, however, shipments to

market having- been made on March 6, March 21, April 21

and April 28. Concerning- the loss by death to be expected in feed-

ing range lambs, Mr. J. E. Wing has the following to say:*

"There will be a deathless among feeding lambs no matter

how carefully they are fed. Care will greatly reduce this loss-

however. The write. r has had as low as 2 percent and as high as

8 percent. ,
If no more than 4 percent loss is sustained no one need

shed tears".

From the above, the reader will note that the loss by death was
much lower during this experiment than usually occurs.

REFUSE ROUGHAGE.
Table 9 shows the amount of roughage refused by the various

lots; each lot having received equal amounts per head of roughage of

the same kind and quality. In no instance was any large amount
of roughage refused, excepting for two days when the daily allow-

ance of hay was increased to 70 pounds per lot. Although the

differences are not marked enough to make great variations in

total food consumption, nor even to justify any definite conclusions

being drawn, yet it is of interest to note that the lots receiving

nitrogenous concentrates or Dr. Hess' stock food refused somewhat
less of their roughage than did lot 1, fed a grain ration consisting

solely of corn. In the light of present evidence it is impossible to say

just what bearing the feeding of nitrogenous concentrates may have

on the consumption of roughage, although, this, as well as other

tests, seems to indicate that the feeding of a nitrogenous concentrate

increases, slightly at least, the roughage consumption. Further

experimentation is needed along this line.

TABLE 9 ROUGHAGE.

Lot
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MANURE.
The manure was removed from the pens once during- the pro-

gress of the experiment, and again after the lambs had been shipped
to market. The manure from each pen was weighed separately, and

samples were taken for analysis before each removal. The samples
were analvzed under the direction of J. W. Ames, the Station Chemist,
vith results as shown in Table 10. The water content of the manure
m lot 1 was much lower in both instances than of that from the

other lots. It is usually considered that animals which are fed a ration

rich in protein will consume more water than will other animals of

the same kind fed a low protein ration; this might account for the

high water content of manure from lots 2 and 3. The stock food

which was fed to lot 4 seemed to contain a considerable amount of

common salt, which would doubtless cause the lambs in this lot to

drink more water than would lot 1, with the consequent higher
water content of manure. The high ash content of the first sample
from lot 1 is possibly due to the presence of earth which may have

been accidentally removed from the earth floor when the sample was
taken.

TABLE 10 AMOUNT AND COMPOSITION OF MANURE PRODUCKD BY LAMBS
IN 112 DAYS, BEGINNING NOV. 29.



same amounts and combinations of fertilizing
1 elements in the form

of the commercial fertilizers mentioned in the note below Table 11.

With this the case, the manure produced by fattening- lambs is clearly

of much more value than many have realized.

TABLE 11 FERTILIZING CONSTITUENTS IN MAN URIC* AND COMMERCIAL
VALUE OF SAMK.f

Lot
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gards cost would be very slight and the increased value of the

anure from lambs fed nitrogenous concentrates would more than

offset any slight difference in cost that might exist. The feeder who

purchases commercial fertilizers can calculate from the data

presented in this bulletin, together with the market prices which

prevail for the feeds used, whether or not the purchase of nitro-

genous concentrates will prove to be a paying proposition, so far as

the fertilizing value of the manure produced is concerned.

TABLE 13 POUNDS FEED AND BEDDING USED PER TON OF
MANURE PRODUCED.*

Lot
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TABLE 14.

Lot 1,

Dr.

40 lambs, 2700 Ibs. @ $ 6.50 per cvvt . , $175.50
97.77 bus. corn @ 48c. per bu 46.93

1.39 tons mixed c'over hay @ $5 50 per tv>n 7.65

1.98 tons mixed alfalfa hay @ $6.00 per ton. . 1..88

Cost of marketing
1 3 40

$ 245.36
Cr.

40 lambs, live weight at Cleveland, 3850 Iba. @ $7.25 per cwt . . . $ 279.13

Profit $ 33.77

Lot 2.

Dr.

40 lambs, 2663.3 Ibs. @ $6.50 per cwt $ 173.11

81 61 bus. corn @ *8c. per bu . . 39. 17

.4525 tons cottonseed meal @ $30 00 per ton.. . . . ,13.

1.39 tons mixed clover hay @ $5.50 per ton .
'< '.'..' . .

1.98 tons mixed all alia hay @ $6.00 per ton
jll.88

Cost of marketing-. 3 . 3b

$ 248.76

Cr.

40 lambs, live weight at Cleveland. 3820 Ibs. @ 7 25 per cwt. . $ 276 95

Profit ..., $ 28 . 19

Lot 3.

Dr.

40 lambs. 2688.3 Ibs @ $6.50 per cwt $ 174 74

81.61 bus. corn @ 48c. per bu 39. 17

.4525 tons oil meal (8) $31.20 per t.-n 14 12

1.39 tons mixed clover hay (ct $5 50 per ton 7.65

1.98 mixed alfalfa hay @"$6.00 per ton
Cost of marketi ng

$ 250.95
Cr.

40 lambs, live weight at Cleveland, 3830 Ibs. @ $7.25 per cwt $ 277.68

Profit $ 26.73

Lot 4.

Dr.

40 lambs, 2680 Ibs. @ $6.50 per cwt $ 174.20
97 174 bus. corn @ 48c. per bu 46.64
34 8 Ibs. stock food @ 5c. per -lb 1 . 74
1.385 tons mixed clover hay @ $5 50 per ton 7.62
1.973 tons mixed alfalfa hay @ $6.00 per ton 11.84
Cost of marketing .; 3.34

$245'. 38

Cr.

*39 lambs, live weight at Cleveland, 3780 Ibs. <j $7.25 per cwt $ 274.05

Profit
' ......$ 28.67

"One lamb died during- experiment.
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A somewhat lower profit is shown from lot 4 than trom lot 1 on

account of the lamb from this lot having- died.

Although, as we have seen in table 4, lot 1 made lower gains

than did either lot 2 or 3, yet when marketed lot 1 yielded a greater

profit, due to the cheaper ration fed this lot, together with a lower

shrinkage from shipping.
The reader is cautioned not to regard this financial statement

as applying to any conditions that are not very similar to the ones

under which this experiment was conducted. Table 6, showing the

amount of feed consumed per hundred pounds gain, and Table 15,

showing the price at which lambs from lot 1 would have to sell at home

in order to pay for original cost of lambs and feed consumed, at

different prices of both feed and lambs, are worthy of more study
and consideration than is the financial statement, which applies only

to the market conditions under which this experiment was conducted.

INFLUENCE OF VARYING MARKED CONDITIONS.

While a financial statement of the feeding experiment is given

in detail on page 84, it is not expected that the data there pre-

sented will be of much practical value to feeders, on account of the

improbability of identical market conditions for feeder lamb? and

feed existing again. The financial statement of this particular

experiment, then, while of interest as a matter of pure curiosity, is

of little importance in a discussion of the business of feeding range
lambs. A study of the data in regard to the amount of food

required to produce one pound of gain, and a consideration of the

existing market prices of feeder lambs and of feeds to be used

should be of much practical value to feeders. Table 15, dealing

only with lot 1 and calculated on the basis of the figures given in

table 5 for food consumed and gains produced by this lot, is of very
much more actual value to the sheep feeder than is the financial

statement previously mentioned.

It should be understood at the outset that the figures presented
in Table 15 are not applicable to all conditions they are derived

from the actual results obtained in this experimrrt from lot 1, fed

a grain ration of corn alone, the roughage consisting of mixed hav

made up of clover, alfalfa, and bluegrass. Although the figures on

food consumed and gains produced apply strictly only to the

particular instance mentioned, yet they serve a very useful purpose,
since many feeders use rations which approximate the one used in

this case.

The table shows, in heavy faced type, prices at which the lambs
in lot 1 would have had to sell at home to pay for the original cost

of the lambs and the feed coi.sumcd during the experiment, with
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feeder lambs at prices ranging- from $3.00 to $7.50 per hundred-

weight at home, and with hay and corn prices in the combinations

given in the top two lines of the table.

TABLE 15 EFFECT OF VARYING VALUES OF FEEDS AND FEEDER LAMBS
ON COST OF FAT LAMBS.

I
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Cost of 93.25-pound fat lamb $5 51

Selling- price per hundredweight necessary to pay for feeder lamb and food

consumed ^ 60^

Decrease of value per hundredweight which could occur without causing
loss ... -392

A study of the figures in relation to the factors upon which

they are based will show clearly that neither the price of feeder

lambs, nor the price of feeds can control completely the profitable-

ness of feeding" operations.
The first horizontal row of heavy faced figures shows the

different prices .t which fat lambs bought as feeders at $3.00 per

hundredweight would need to sell on account of the different prices

of feeds. It is seen when feeder lambs cost $3.00 per hundred-

weight, hay $6.00 per ton and corn 45c per bushel, the lambs when
fattened would need to sell for $3.546 per hundredweight at home.

With hay at $9.00 per ton and corn at 45c per bushel, the fat lambs

would need to bring $3.783 per hundredweight at home; with hay at

$12.00 and corn at 45c per bushel they would need to sell for $4.02

per hundredweight and so on. It is a well known fact that the

higher priced feeds necessitate a higher selling price for the

finished lambs; the table shows, howr

ever, that a 33 YI percent
increase in the price of corn will necessitate a higher selling price

than will a 33/^ percent increase in the price of hay, on

account of the total value of the corn fed being greater than the

total value of hay fed.

The first column of figures in heavy faced type shows the home

prices per hundredweight for which the lambs in lot 1 would have

had to sell, with hay at $6.00 per ton, corn at 45c per bushel and
feeder lambs at prices ranging from $3. CO to $7.50 per hundred-

weight. It will be observed that the cheap feeder lambs must sell

for an advance in price per hundredweight greater than is necessary
with feeder lambs at a higher price. For instance, with feeder lambs

worth $3.00 per hundredweight, hay at $6.00 pei ton, and corn 45c

per bushel, fat lambs must sell for $3.546 per hundredweight at

home in order to pay for original cost of feeder lambs and the food

consumed during fattening; the home selling price necessary to

''pay out" with $3.50 feeder lambs and feeds at the same price as

before is $3.89 per hundredweight; writh feeder lambs at $4.00 per

hundredweight, $4.234 per hundredweight must be realized at home;
with feeder lambs at $4.50 per hundredweight the finished lambs
must bring S4.577 per hundredweight, and with feeder lambs at

$5.00 per hundredweight they may be sold when fat for $4.921 per

hundredweight without loss; in other words, they may be sold for

less per pound when fat than thev cost per pound as feeders.
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From the above it will be seen that fat lambs may, under some
market conditions, that is, when feeding- lambs cost more per pound
than it costs to produce one pound of gain, be sold for less per

pound than they cost as feeder lambs; and that the higher priced
the feeder lambs, the smaller the margin required or the greater the

decline in price per pound that may occur without causing an actual

loss, providing the cost of producing gains remains the same. In

the table all instances in which the selling price per pound may,
without loss, be lower than the price paid per pound for feeder

lambs, are indicated by heavy lines beneath such selling prices.

SUMMARY.
The following is a summary of what seem to be the most im-

portant results of this test. All lots received the same amount of

clover and alfalfa for roughage daily per lamb. Further work

along this line is in progress and will be reported later.

Lot 1, fed a grain ration of corn, made lower gains in live weight
than did any of the other lots. When shipped to market they
shrank less in weight than did any of the o'ther lots. This lot led in

dressed percentage. Lot 1 required more pounds of food to pro-

duce a pound of gain than did any of the other lots, buf produced
gains at less cost per pound than did any of the other lots, save lot 4.

Lot 2, fed a grain ration of corn, 5 parts, cottonseed meal, 1

part, made higher gains than did any of the other lot's, save lot 4,

shrank most during shipment to market, and yielded the lowest

total dressed weight and the lowest dressed percentage. The cost

of gain was higher for lot 2 than for any other lot, save lot 3.

Lot 3, fed a grain ration of corn, 5 parts, linseed oilmeal, 1 part,

made lo\ver gains than did any of the other lots, save lot 1. This
lot shrank more during shipment and yielded a lower dressed per-

centage than did any of the other lots, save lot 2. The cost per

pound gain was higher with lot 3 than with any of the other lots.

Lot 4, fed a grain ration of corn and Dr. Hess' stock food, made

slightly greater gains and cheaper gains than die any of the other

lots. They shrank less in shipping and yielded a higher percentage
of dressed weight than did any of the other lots, save lot 1. One
lamb died in this lot during the experiment.

The feeding of cottonseed meal and of linseed oilmeal to lots 2

and 3, respectively, increased the value of the manure produced by
these lots. The extra' cost of the rations, however, more than

equaled the increased value of the manure.

Lots 3, 2, and 4, in the order mentioned, refused less roughage
than did lot 1, indicating that the feeding of nitrogenous concen-

trates or of Dr. Hess' stock food has a tendency to increase the

consumption of roughage.
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EXPERIMENTS IN WINTER LAMB PRODUCTION

PART I: RATIONS FOR EWES AND LAMBS
PART II: COST OF PRODUCTION

By J. W. HAMMOND

INTRODUCTION

The hothouse lamb is a special product for which the demand
at high prices is rather limited, yet the production of such lambs is

an industry which has proved profitable on a number of Ohio farms.

Many sections of Ohio not only have access to transportation facili-

ties necessary to deliver the lambs to market in good condition, but

also possess the sheep from which to raise the lambs, and the feeds

to produce lambs of prime quality. The fact that the prices paid
for hothouse lambs in the eastern cities the last year or two have

been lower than those paid in some preceding- years emphasizes
the importance of keeping in mind the possibility of an over-pro-
duction of this commodity. However, young lambs during the

winter are a delicacy for which there doubtless always will be a

good demand in western as well as in eastern cities, and the pro-

duction of such lambs offers possibilities even though prices should

not be maintained at the level of former years.
The term "hothouse lamb" frequently leads to the very

erroneous impression that such a lamb is a delicate creature, requir-

ing special care and artificially heated buildings. On the contrary,
the hothouse lamb is very robust. Artificially heated, or even

especially warm, buildings are not at all necessary. The term
""hothouse" has probably been applied to such lambs because they
are produced at a season when lambs are not ordinarily produced,
and in this respect are comparable to the artificial or out-of-season

products of hothouses or green-houses.

(199)
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The present market for hothouse lambs is confined chiefly to the

large eastern cities, principally New York, Boston and Washington,
but it seems reasonable that a market for this product could be

created in other cities farther west. Hothouse lambs are consumed

by high class restaurants, hotels and clubs, and a few by private

wealthy families. The eastern market demands that they be "hog
dressed," i. e. all the viscera, except the heart, liver and kidneys
removed, the feet removed, but the pelt and, frequently, the head
left on. In the eastern markets they are usually sold by the carcass

rather than by the pound. The season for hothouse lambs is be-

tween Thanksgiving and Easter, although the greatest demand does

not begin until after New Years, and continues until about April 1,

after which the price declines, owing to an increased supply at that

time. A prime hothouse lamb must show quality, must be blocky
and compactly built and must be fat. The weight demanded
varies with the season. In the beginning of the season, 30 pounds
dressed is a desirable weight, but as the season advances more

weight is permissible, dressed lambs weighing as high as 40 pounds
or more being acceptable.

There is also an extensive and increasing demand in the eastern

and middle western lamb markets for early spring lambs, beginning
as early as they can be put upon the market and continuing
until the southern grass lambs appear. The demand is usually the

greatest during Easter week, and for this reason such lambs are

frequently termed "Easter" lambs. Lambs for this trade should

be prime in quality and condition, and should weigh from SO to 60

pounds alive. They are sold on the hoof, the price sometimes being
as high as 15 to 17 cents per pound at the season of the greatest
demand.

Group of hothouse lambs, raised from grade Delaine ewes
and sired by Southdown ram.
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Since 1911 the Ohio Experiment Station has been conducting
some experimental work in the production of hothouse lambs at the

Southeastern Test Farm, at Carpenter, and the data already secured

are presented in this bulletin. Part I deals with a comparison of

different rations for ewes and lambs, and Part II deals with the

cost of producing- hothouse lambs.

PART I

RATIONS FOR THE PRODUCTION OF WINTER LAMBS

During- the winter of 1912-13, 122 winter lambs were raised and

used in three different experiments to compare different grain
rations for ewes and lam DS. rortyofthe oldest lambs were fat-

tened and shipped to New York as hothouse lambs. The remain-

ing younger lambs were reserved for experimental feeding the fol-

lowing summer, and were not fed quite as heavily as if they had
been intended for hothouse lambs. The results thus secured from

fattening hothouse or winter lambs will doubtless apply, in a

measure at least, to the fattening of any kind of lambs.

Grade Delaine ewes from which hothouse lambs were raised.

RAISING THE LAMBS

The ewes from which the lambs were raised were principally

grade Delaines averaging about 85 pounds in weight. There were

also a few pure bred Delaine ewes in the flock. The lambs were

sired by pure bred Southdown rams. Seventy-nine of the ewes

were either young ewes or ewes which had raised hothouse lambs the

previous winter. They were turned out on bluegrass pasture April

15, 1912, and breeding was begun May 20. The remaining 43 ewes

had raised lambs during the spring and summer of 1912. The
lambs were weaned July 8, and on July 23, these ewes were put

with the breeding lot and bred for late fall and winter lambs. Begin-

ning shortly before breeding was started and continuing throughout
the breeding season, the ewes were fed about }{ pound of corn per
head daily to keep them gaining slightly in flesh. At frequent
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intervals during- the summer the ewes which were proved to be with

lamb were removed from the flock, after which they received no

feed, other than bluegrass pasture, until the lambs began to come in

the fall.

EXPERIMENT I

OBJECT

The object of this experiment was to compare the efficiency, as

measured by the rate and economy of gains produced by the lambs,
of a ration composed of corn, oats, bran, oilmeal, alfalfa and silage,

with one composed of corn, oilmeal, alfalfa and silage, for ewes

raising hothouse lambs.

PLAN OF EXPERIMENT

Two lots, 12 ewes and 12 lambs in each lot, were used in this

experiment, which lasted from December 19, 1912, to February 18,

1913, inclusive, a period of 62 days. On February 5, five lambs

from Lot I and three lambs from L/ot 2 were slaughtered and their

dams removed from the experiment. On February 12, sufficient

lambs of similar breeding and slightly younger, together with their

dams, were added to bring the number of ewes and lambs in each

lot back to twelve, as at the beginning. After February 18, lambs

were slaughtered from both lots at frequent intervals and other

lambs and ewes were added to take their places. It is doubtful if

the ewes and lambs thus adde,d were in the experiment long enough
for the different rations fed to have much influence on either the

rate or economy of g-ains. For this reason no account is taken of

the results of the experiment after February 18, although it was
continued until March 17, when the last lambs were slaughtered.

Animals usexi: A description of the ewes and lambs used is

given on Page 201. The 24 ewes included in this experiment were
the oiies which lambed first. (For date of birth of lambs, see

p. 217). In this, as in all other experiments reported in this

bulletin, the two lots were made as nearly alike as possible with

respect to age, weight, conformation and breeding.
Rations: The rations fed to the ewes were as follows:

Lot 1 -Corn, 4 parts; oilmeal, 1 part; alfalfa and silag-e.

Lot 2. Corn, 5 parts; oats, 2 parts; bran, 2 parts; oilmeal, 1

part; alfalfa and silage.

The lambs in both lots were fed the same ration, corn and

alfalfa. The lambs were fed apart from the ewes.

The different grains were so proportioned that the grain rations

fed to each lot of ewes had approximately the same nutritive ratio.

It was planned to feed the same amount of grain per head to the
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would eat. The ewes in both lots were fed all the hay and silage

they would consume without undue waste. Both ewes and lambs

were fed as heavily on grain as they would stand, so as to keep the

lambs growing as rapidly as possible. Table I shows the average

daily ration consumed by the ewes and lambs in each lot by weekly

periods and the average for the entire experiment.

TABLE I. EXPERIMENT I: Average daily ration consumed by ewes

and lambs, by weekly periods
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three times a day. All uneaten feed was removed from the troughs
at each feed and fed and charged to the ewes. The daily ration fed

to the ewes was given in two equal parts, morning and evening.
The silage and grain were mixed together and fed first, followed

by the hay. All uneaten feed was removed and weighed..

WEIGHTS AND GAINS

In all of the experiments reported in this bulletin, the initial

weight was secured by taking the average of three weights, and
the final weight was secured by taking the average of tv/o weights
taken on successive days.

1 The ewes and lambs were also weighed
weekly during the experiment. All weights were taken in the morn-

ing before feed and water were given, the water having been with-

held during the night previous to weighing. Table II shows the

weekly weights and gains and the total gain made by the ewes and
lambs in each lot. The ewes in Lot 2, fed corn, oats, bran and oil-

meal made a slightly larger gain than did those in Lot 1, whose grain
ration consisted of corn and oilmeal, but the lambs in Lot 1 made
a larger gain than did those in Lot 2. This experiment does not

show any striking difference between the two rations, so far as rate

of gain is concerned, but since the gain on the lambs is more im-

portant and of more value than the gain on the ewes, what slight

difference there is between these two grain rations, as shown by
this experiment, is in favor of the one composed of corn and oilmeal.

TABLE II. EXPERIMENT I: Weekly weights and gains, and total gains.

Date
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COST OF GAINS

Table III shows the total amount and value of the feed fed to the

ewes and lambs in each lot, and the cost of feed per pound of gain
made by the lambs with feed at the prices given in the table. In

calculating this table, the gain made by the ewes was credited at 3^
cents per pound. Table III shows that the lambs in Lot 1, whose
dams were fed a grain ration of corn and oilmeal, not only made a

slightly larger, but also a slightly cheaper gain than did those in Lot

2, whose dams were fed a grain ration of corn, oats, bran and oilmeal.

The difference in the cost per pound of gain produced by the two

rations was so slight, however, as to be of but little significance.

Table III shows merely the cost of the gains made by .the lambs

during the experiment. The total cost of feed required for raising

hothouse lambs is discussed in Part II of 'this bulletin.

TABLE III. EXPERIMENT I: Feed given to ewes and lambs; gains

produced; cost of gains

Lotl Lot 2

Feeds and prices
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similar in age, type and breeding and were bred to the same rams.
In Experiment I, the ewes had all lambed before the experiment
began, while in Experiment II they did not begin to lamb until the

second week of the experiment. (See Table V, p. 207). The ewes
and lambs were confined in pens similar in size and location to those

used in Experiment I. There were 11 ewes and their lambs in

each lot in this experiment, which lasted from December 24, 1912, to

March 28, 1913, inclusive, a period of 95 days. One lamb in Lot 1

died at birth, February 19, and the ewe was removed from the

experiment.
Rations: The rations fed to the ewes were as follows:

Lot 1. Corn, 4 parts; oilmeal, 1 part; alfalfa, clover and silage.
Lot 2. Corn, 5 parts; oats, 2 parts; bran, 2 parts; oilmeal, 1 part;

alfalfa, clover and silage.

The lambs in both lots were fed the same rations, corn and

alfalfa, and were fed apart from the ewes.

Both ewes and lambs were fed in the same manner as in Experi-
ment I, except that the lambs in Experiment II were not intended

for hothouse lambs and were not forced as rapidly as were those in

Experiment I. Table IV shows the average daily ration consumed

by both ewes and lambs by weekly periods, and the average for the

entire experiment.

TABLE IV. EXPERIMENT II: Average daily ration consumed by ewes

and by lambs, by weekly periods
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WEIGHTS AND GAINS

Table V shows the weekly weights and gains and the total and

average daily gain made by each lot. As in Experiment I, the lambs
in Lot 1, whose dams were fed corn and oilmeal as a grain ration

made slightly larger gains than did the lambs in Lot 2, whose dams
were fed a grain ration consisting of corn, oats, bran, and oilmeal.

The ewes in Lot 1 made a slight gain, while those in Lot 2 lost in

weight during the experiment.

TABLE V. EXPERIMENT II: Weekly weights and gains, and total gains

Lotl Lot 2

Date
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TABLE VI. EXPERIMENT II: Feed given to ewes and lambs; gains

produced; cost of gains
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Rations: The ewes in both lots were fed corn, oilmeal, clover,

alfalfa and silage, the two lots being: fed the same quantity of grain

and as much hay and silage as they would eat. The rations fed the

lambs were as follows:

Lot 1. Corn and alfalfa.

Jl/ot 2. Corn, 5 parts; oats, 2 parts; bran, 2 parts; oilmeal,

Ipart; and alfalfa.

It was planned to feed the lambs in the two lots the same amount

of grain per head, and as much hay as they would eat. Table VII

shows the average daily ration for both ewes and lambs by weekly

periods, and the average for the entire experiment.

TABLE VII. EXPERIMENT III. Average daily ration consumed by
ewes and lambs, by weekly periods
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of 51 pounds, the two lots of ewes consuming- the same kind and

practically the same amount of feed. The lambs in Lot 1, fed corn
alone made practically the same average daily gain as did those in

Lot 2, fed the grain mixture of corn, oats, bran and oilmeal.

TABLE VIII. EXPERIMENT III. Weekly weights and gains, and total gains

Date
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TABLE IX. EXPERIMENT III. Feed given to ewes and lambs; gains
produced; cost of gains

Feeds and prices
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consumed per pound of gain produced by the lambs was prac-

tically the same for the two rations.

In these experiments oil meal was used because at that time it

was as cheap as or slightly cheaper than cottonseed meal. Cotton-

seed meal is usually cheaper than oilmeal and contains a higher per-

centage of protein, and is an excellent feed with which to balance a

ration containing corn and corn silage, which usually are the cheap-
est feeds on corn belt farms. When sprinkled over or mixed with

the silage it makes a very palatable ration, for which the ewes have a

greater relish than they have for the silage alone.

PART II

COST OF FEEDS IN WINTER LAMB PRODUCTION

The cost of gains produced by hothouse lambs as shown in

Part I of this bulletin has reference only to the cost of the gains
made while the lambs were on experiment. The following pages
show the entire cost of the feed required to produce these lots of

lambs, including the cost of the feed required to maintain

the ewes for a year. No account has been taken of numerous other

items which entered into the cost of production, such as interest on

the investment, depreciation in value of the ewe flock, ram service,

labor, etc., nor has any credit been given for the value of the manure

produced. No attempt has been made to determine the total cost of

production, as the factors just mentioned are so variable that even

if accurately determined in one particular case they would have but

doubtful application in other cases. The data here presented

represent a careful account of the amount of feed given, gains pro-

duced, and receipts from sales. They are presented to give the

reader an idea of the possibilities ef hothouse lamb production under

Ohio farm conditions. In calculating the cost of production, an

attempt has been made to value feeds at average prices for feeds

on the farm in Ohio.
LAMBS PRODUCED IN 1911-12

The fourteen hothouse lambs born in 1911-12 were from grade
Delaine ewes, and were sired by pure-bred Southdown rams. Two
of the lambs died February 16.* Six of the lambs were slaughtered

February 22, and the remaining six were slaughtered March 13.

Table X shows the weight of the ewes and lambs and the amount of

feed fed each week. The lambs were fed in a "lamb creep" apart
from the ewes, and in addition to this they were allowed to eat hay
and silage with the ewes, so that the lambs consumed slightly more
and the ewes slightly less feed than is shown in Table X.

*The two lambs that died were apparently killed by a disease similar to forage poisoning or spinal
meningitis which affects horses and \\hich is supposed to be caused by a fungous growth on the forage.
It was at first feared that these two deaths were caused directly by silage, but later deaths from
annarentlv the same, disease amonir sheen that, were not. fed silaireled to the rnnrltisinn that the silaere
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INDIVIDUAL GAINS

Table XI shows the age when slaughtered and the daily grain

made by each lamb from the time of birth untilthe time of slaughter.

The gains shown in this table are those actually produced and do

not include the birth weight of the lambs.

TABLE XL Individual gains made by lambs, 1911-12.
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TOTAL COST OF FEED, AND COST OF FEED PER
POUND OF GAIN

In determining
1 the cost of feed required to produce the lambs,

account was taken not only of the amount of feed fed to the ewes

and lambs while the ewes were raising
1 the lambs, but also of the

total amount of feed required to maintain the ewes from the time

they were turned out to pasture one year to the corresponding
1 time

the following year. Since there was not more than two weeks
difference in the time at which the ewes were turned out to pasture
each year, the time included by the dates mentioned is

practically a year. Table XIII shows the value of the total amount
of feed fed, at ordinary farm prices for feeds, and the cost of feed

fed per pound of live weight of lamb produced after deducting
1 the

value of the wool produced by the fourteen ewes.

TABLE XIII. Total amount and value of feed fed to ewes and lambs, 1911-12.
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noticed that in calculating- the cost per pound, no credit is given for

the weight of the two lambs that died, while the feed eaten by these

two lambs and by their dams is charged. These lambs that died

had practically reached a marketable weight, one weighing 40 pounds
and the other 50 pounds, and it is perhaps no more than fair that

the weight of these two lambs be included in the total weight, which
would decidedly lower the cost of feed required to produce a

pound of gain in live weight.

SALE OF LAMBS: FINANCIAL STATEMENT

The lambs were sold for 35 cents per pound, dressed. The
following financial statement shows the amount remaining after

deducting the total cost of the feed consumed from the total

receipts from the sale of the lambs, wool and pelts.

DR.

Total cost of feed and pasture $ 66.72

Express on lambs shipped to Columbus 3.80

$ 70.52

CR.

343 pounds lamb at 35c per pound .................... $120.05

14 pelts at 30c ......................................... 4.20

116 pounds wool at 23c per pound .................... 26.68

46.5 pounds gain on ewes at 3J^c per pound .......... 1.63

$152.56

Balance above the cost of feed and marketing:
Total ...................................................$ 82.04

Per lamb.. 6.84

LAMBS RAISED DURING THE WINTER OF 1912-13

Pages 202-205 of this bulletin report the results of an experiment
with hothouse lambs conducted in 1912-13. The following pages
show the total cost of feed required to produce the 32 lambs used in

this experiment, together with 8 other lambs of similar breeding
but slightly younger in age. The lambs were slaughtered at

different dates, from February 5 to March 17, 1913, as they reached

the desired weight and degree of finish. Four lambs were not sold

because of demoralized shipping facilities when they were ready
to slaughter.

INDIVIDUAL GAINS

Table XIV shows the date of birth, the date slaughtered, and

the age and weight when slaughtered, also the daily gain
and the total gain made by the lambs from the time of birth until
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they were slaughtered. It may be seen from this table that the

total live weight of the 40 lambs was 2,171.5 pounds. The gains

shown in this table do not include the birth weights of the lambs.

TABLE XIV. Individual weights and gains made by hothouse lambs, 1912-13.
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TABLE XV. Live and dressed weights and shrink in dressing
of 36 hothouse lambs, 1912-13.

Total live weight
(empty)
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Table XVI shows that after crediting- the ewes with the value

of the wool produced and after deducting the value of the loss in

live weight du 'ng the year, the total cost of the feed required to

produce the lambs was 5.2 cents per pound.

SALE OF LAMBS: FINANCIAL STATEMENT

This lot of lambs was consigned to a commission firm in New
York City, in five separate consignments, as they reached a desirable

weight and proper degree of finish. The following financial state-

ment shows that after crediting the ewes with the value of the wool

produced during the year, the lambs returned, on an average, $4.08

after paying the expenses of marketing them and the cost of all the

feed required to produce them.

DR.

Feed and pasture for 40 ewes and lambs $182.85

Express on lambs shipped to New York 27.38

Commission 14.91

69.5 pounds loss in live weight by ewes at 3^c per Ib. 2.43

$227.57

CR.

February 11, 2 lambs at $9.00 $18.00
"

11, 3 lambs at $3.50 25.50

11, 3 lambs at $8.00 24.00
"

21, 8 lambs at $9.00 72.00

March 7, 4 lambs at $7.50 3000
11

14, 8 lambs at $7. 75 .". 62.00
"

21, 5 lambs at $8.50 '. 42.50
"

21, 3 lambs at $8.00 24.00
"

21, 4 lambs at $5.00* 20.00

317 pounds Delaine wool at 23c per pound 72.91

$390.91

Balance above cost of feed and marketing
1

:

Total $163.34

Per lamb 4.C8

*The four lambs which were not sold on account of demoralized shipping- facilities, when theyweft
ivady for market, were worth, at a conservative estimate, $5.00 apiece, -on the farm.

LAMBS RAISED DURING THE AUTUMN OF 1912-13

If ewes can be induced to breed sufficiently early to have the

lambs born in the late summer or early fall, the lambs may be

nearly, if not quite, matured on pasture. This will materially
reduce the feed bill, and will have the lambs ready for market at a

time when good prices usually prevail. The following pages show
the cost of feed required to raise 7 hothouse lambs in this manner
during the summer and fall of 1912.
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These lambs were sired by pure bred Southdown rams and were

raised from grade Delaine ewes, very similar to those described on

pag-e 201. During- the summer the ewes ran on bluegrass pasture
until the lambs were born, when they were given the run of a 2X
acre lot of an excellent stand of new clover seeding-. Until November

25, when they were taken from the pasture and put into the barn,

the ewes received no feed other than that furnished by the clover

pasture. From November 2 to 25, the lambs were fed 54 pounds of

corn and 25 pounds of alfalfa. After they were put into the barn

the ewes were fed corn and soybean hay and the lambs were fed corn

and alfalfa hay. One lamb, weighing 49 pounds, died on December

9, of a digestive disorder similar to that described on page 212. On
December 18 four of the lambs were dressed and shipped to New
Yorkyand the other two were shipped to a Columbus hotel.

At the time the lambs were slaughtered they exceeded the most
desirable weig-ht for hothouse lambs at that season of the year.

Had they been slaughtered two weeks earlier the cost of production
would have been less and they probably would have commanded a

higher price on the market. Table XVII is of interest to show the

date of birth of the lambs and their age and weight when they were

slaughtered.

TABLE .XVII. Date of birth, age and weight of lambs slaughtered

December 18, 1912.

No.
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calculation of the cost of production, perhaps it is no more than fair

to credit the weight of this lambv particularly since it had reached a

marketable weight, 49 pounds. If this weight is added to the total

weight of lambs produced, it reduces the cost of feed per pound of

gain to 3.54 cents.

TABLE XVIII. Total amount and vulue of feed given to

ewes and lambs, 1912-13.

Corn
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DR.

Cost of feed and pasture $26.52

Express on 2 lambs shipped to Columbus 1.49

Express on 4 lambs shipped to New York 3.00
Commission on lambs shipped to New York 1.60

$32.61

CR.

December 24, 4 lambs at $8.00 $32.00
24, 2 lambs, 58 pounds, at 35c 20.30

54 pounds Delaine wool at 27 c per pound 12.42

$64.72

Balance above cost of feed and marketing- :

Total $32.11
Per lamb 5. 35

The foregoing- test shows something- of the economy of pro-

ducing- hothouse lambs on pasture. Table XVI, p. 218, shows that

the cost of feed required per pound of lamb produced was 5.2 cents

per pound when the lambs were produced in the barn, while Table

XVIII, p. 221 shows that when the lambs were raised on pasture the

greater part of their lives, the cost of feed was but 4 cents per
pound of lamb produced. This is a point deserving attention from
hothouse lamb producers, particularly in the southern part of the

state where pastures may be used late in the fall. In frequent cases

there are fields of aftermath to be plowed in the spring which will

furnish excellent pasture and produce cheap gains. New clover

seeding may be used for the same purpose if not pastured too closely
so as to injure the stand. Bluegrass pastures, if green and succu-

lent, may be used to good advantage, but frequently in the fall they
are either burned by dry weather or are pastured off closely and
should be supplemented with pasture of another nature. This may
be accomplished by using such crops as rape or rye. If these crops
are sown in silage corn they frequently will make a good growth
and furnish an abundance of pasture after the corn is removed.

The extra amount of labor and expense involved in sowing such

crops to furnish fall pasture is no greater than that required to feed

the ewes and lambs in the barn.



EXPERIMENTS IN WINTER LAMB PRODUCTION 223

SUMMARY

In two experiments, a grain ration of corn, 4 parts, and oilmeal, 1

part, fed to the ewes in connection with silage, clover and alfalfa hay,

produced slightly larger and slightly cheaper gains on the lambs
than did a grain ration composed of corn, 5 parts; oats, 2 parts; bran,

2 parts; and oilmeal, 1 part. (See pages 204, 205 and 207.)

In one experiment the corn, oats, bran and oilmeal ration pro-

duced a slightly larger gain on the ewes than did the corn and oil-

meal ration. (See p. 204.) In the other experiment the ewes fed

the corn and oilmeal ration made a slight gain, while those fed the

corn, oats, bran and oilmeal ration made a slight loss. (See p. 207.)

The two rations fed to the ewes produced no noticeable differ-

ence in the finish on the lambs. (See p. 205.)

A grain ration of corn alone, fed in connection with alfalfa hay
to winter lambs produced a slightly larger gain than did a grain
ration of corn, 5 parts; oats, 2 parts; bran, 2 parts; and oilmeal, 1 part.

The cost of the gain produced by each ration was practically
the same. (See pages 209 and 210.)

The lambs fed corn alone as a grain ration were in higher
condition than were those fed the mixed grain ration. (See p. 211.)

Hothouse lambs, born in July and August and maintained on
clover pasture and a small amount of grain until November 25 and
then fed in the barn, were produced at a smaller cost for feed

than were lambs born in the fall and raised in the barn during the

winter. (See pages 218 to 222.)
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WASHING BEFORE SHEARING TIME OF SHEARING
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The practice of washing sheep was brought into Ohio by early

settlers from states farther east. The method of washing varies

somewhat; usually either the sheep are driven repeatedly through
a stream, dammed up if necessary to furnish a sufficient volume of

water, or they are held in the water by the attendant and the dirt

squeezed out of the wool by hand. While this practice, which was
at one time rather general in Ohio, has become almost obsolete in

the greater part of the State, it still persists on many farms in the

southern and eastern counties, as well as in the bordering territory

in the northern Panhandle of West Virginia and in western Penn-

sylvania.

Object of the experiment. This experiment was undertaken

for the purpose of securing data on the following points: (1) The
influence of washing sheep on the yield of grease and of scoured wool

and on the rate of gain made by the sheep ; and (2) the influence of

the time of shearing on the yields of grease and of scoured wool and
on the rate of gain made by the sheep.

PLAN OF THE EXPERIMENT

Early in March, 1911, 100 lambs born in April and May, 1910,
were purchased and were divided into four lots as nearly alike as

possible with respect to sex, weight and conformation. The experi-
ment extended over a little more than 2 years, so that during its

progress three clips of wool were removed, in 1911, 1912 and 1913.

lrThe experiment reported in this "bulletin was conducted on the farm of A. O. and Howard
J. Campbell, Barnesville, Ohio. The author is glad to express his thanks to these gentlemen
for their assistance not only in caring for the sheep, but in executing other details of the
experiment. ,

(309)
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The treatment of the lots with respect to washing and time of

shearing was as follows:

Lot 1. Washed; shorn about April 12.

Lot 2. Unwashed; shorn about April 12.

Lot 3. Washed; shorn about June 1.

Lot 4. Unwashed; shorn about June 1.

Each lot was shorn as nearly as possible on the same date each

year, so that with the exception of the 1911 clip the fleeces removed

represent a variation of not more than 2 days from a year's growth.

A short time before being washed in 1913, one-half of the sheep

in Lots 1 and 2 were shifted from one lot to the other, and a similar

shift was made in Lots 3 and 4. This was done to overcome any

inequality between lots that might have resulted from the original

division. It was impossible to make any shift between the lots

shorn in April and those shorn in June, and still secure a year's

growth of wool.

Washed sheep, April, 1912

Unwashed sheep, April, 1912
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Sheep used. The sheep used in this experiment, like most of

those in eastern Ohio, were practically purebred Merinos, although

they were not recorded by any record association. They were com-

paratively free from wrinkles and should be classed in the C or light

B types, commonly referred to as the Delaine type of Merinos.

They had very dense fleeces which carried an unusually large

amount of yolk for sheep of this type. They were unusually strong

and rugged in constitution and were perhaps above the average with

regard to weight and quality of fleece. Each lot contained 19

wethers and 6 ewes. The ewes were not bred during the experiment.

Management of the sheep. Until the last winter of the experi-

ment the sheep were managed with the object of keeping them in a

healthy, growing condition rather than of fattening them. During
the grazing season they were pastured on bluegrass without any
grain, and during the winter they were fed corn silage and clover or

alfalfa hay, with a light feed of corn. They were housed at night
and on bad days, and were allowed the run of a dry barnyard on

good days during the winter. During the latter part of the last

winter of the experiment they were fed a heavier grain ration to

have them ready for market at the close of the experiment, after

the last two lots of sheep were shorn in June, 1913.

Washing and shearing. The sheep were washed in a stream of

sufficient swiftness to supply an abundance of clean water. Each

sheep was held in the stream separately and the dirt squeezed out

of the wool by hand. An attempt was made to do a thorough job
of washing, but, because of the density of the fleeces and the large

amount of yolk they carried, it is probable that the washed wool

still contained more foreign matter than is usually contained in

washed wool from more open-wooled sheep. After the sheep were

washed, from 7 to 10 days were allowed to intervene before they
were shorn, to allow the wool to dry out thoroughly.

The shearing was done with power-driven clippers which in-

sured all the sheep being shorn with greater uniformity than is

possible when they are shorn with hand shears.

Scouring
1 the wool. Because of the limited capacity of the

Station's wool-scouring equipment, only one-fourth of the fleeces

shorn in 1911 and 1913 were scoured in the wool laboratory at

Wooster. In selecting the fleeces to be scoured, an attempt was
made to select those that were representative of each lot. The

scouring was done by the emulsion process, similar to that used

^Scouring is a trade term for the process of cleansing wool from impurities, such as yolk,
sand. dust. etc. Scoured ivool is wool from which such impurities have been removed. Grease
wool is wool as it comes from the sheep, whether or not it was washed before shearing.
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commercially. The wool was put through three scouring liquors

containing potash soap and potassium carbonate, of gradually dimin-

ishing strengths, and finally through a rinse of clear, warm water.

The wool was dried to a constant weight at a temperature of 150 F.

both before and after scouring, to overcome any differences in

moisture content that might exist on different days. The entire

1912 clip was shipped to Cleveland and scoured in a commercial

plant. Here the wool was put through three scouring liquors and a
final rinse of clear, warm water. This wool was dried to a constant

weight at 150 F. before it was shipped to Cleveland, and after it

was scoured it was returned to Wooster and again dried to a con-

stant weight at the same temperature.

INFLUENCE OF WASHING ON YIELD OF GREASE WOOL
AND OF SCOURED WOOL

Table I shows the total amount and the average yield per head

of grease and of scoured wool produced by each lot of sheep in 1912

and 1913. This table shows that the amount of loss in weight of

fleece due to washing sheep before shearing depends somewhat upon
the time of the year when the washing was done. When the sheep
were washed, and then shorn April 12, the average for the 2 years
showed a loss of only 1.49 pounds per fleece due to washing; but,

when they were washed, and then shorn June 1, this loss was 2.64

pounds per fleece. This difference can perhaps be attributed to one

or more of the following causes: (1) While the oil in wool is not

readily soluble in water, it is quite probable that some of it is dis-

solved when the sheep are washed. As stated on page 315, it seems

that the wool shorn June 1 contained more yolk and was thus liable

to a greater loss of this material in washing than was the wool shorn

April 12. (2) The higher atmospheric temperature may have made
the yolk softer in June than in April, either rendering the yolk itself

more soluble, or making it possible for the water to wash out more
of the other impurities entangled in the yolk. It is probable that

both factors were in operation. (3) The water in which the sheep
were washed was warmer in June than in April, making it more
effective in removing foreign matter from the wool.

It is possible, although not probable, that the shock and excite-

ment due to washing might affect the health of the sheep to such an

extent as to retard the growth of the wool the following year. The

yield of scoured wool produced by the different lots, as presented in

Table I, throws some light on this point. The average weight of

scoured wool produced per head was practically the same for the

washed and for the unwashed sheep shorn April 12, but when the
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shearing was done June 1, the unwashed sheep produced 3.79,

pounds, while the washed sheep produced only 3.62 pounds of

scoured wool. These small and irregular differences can scarcely be

regarded as an indication that washing the sheep was detrimental

to the growth of the wool.

TABLE I. GREASE AND SCOURED WOOL PRODUCED

Year
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TALBE II INFLUENCE OF WASHING ON RATE OF GAIN

Date of weighing
1



WOOL STUDIES 315

when the sheep were washed, those shorn April 12 produced 10.33

pounds, while those shorn June 1 produced 9.89 pounds of wool.

When the sheep were not washed, those shorn April 12 produced
11.82 pounds, while those shorn June 1 produced 12.53 pounds of

wool. When the sheep were washed there was an average differ-

ence of 0.44 pound of grease wool in favor of the sheep shorn April

12, but when the sheep were not washed there was an average differ-

ence of 0.71 pound of grease wool in favor of the sheep shorn June 1.

The data presented in Table IV, page 319, help to explain these

differences in yield of grease wool. Table IV shows that when the

sheep were washed, the grease wool from those shorn April 12

yielded 40.63 percent, while the grease wool from those shorn June 1

yielded 38.65 percent of scoured wool, or a yield of 1.98 percent more
scoured wool from the grease wool produced by the sheep shorn

April 12. When the sheep were not washed, the grease wool from
those shorn April 12 yielded 36.56 percent, while the grease' wool

from those shorn June 1 yielded 32.96 percent of scoured wool, or

a yield of 3.6 percent more scoured wool from the grease wool pro-

duced by the sheep shorn April 12. The fact that the washed sheep
shorn June 1 produced slightly less grease wool per head than did

those shorn April 12, while the unwashed sheep shorn June 1 pro-

duced more grease wool per head than did those shorn April 12, with

no corresponding increase, but rather with an actual decrease, in the

amount of scoured wool, indicates that between the dates mentioned

there was an increase in the proportion of matter other than wool

fiber in the fleeces. The fact that the difference in favor of early
shorn wool with respect to the yield of scoured wool was almost

twice as great in case of the unwasheol as in case of the washed wool,

indicates that this additional amount of foreign matter was partly,

but not entirely, removed when the sheep were washed. Since any
increase in the proportion of foreign matter from outside sources

was improbable at that time of the year, it seems fair to assume
that this increase was due to an increased secretion of yolk or other

substances from the skin of the sheep. . The late washed sheep were

carefully "tagged" or "breeched out" before they were turned to

grass in the spring so that the increase in the amount of foreign
material in the wool was not due to an accumulation of manure
around the breech, which frequently forms when sheep are not

shorn until late in the spring. Facilities were not at hand to deter-

mine the character of the material removed from each lot of wool
when scoured to see if the wool shorn June 1 actually contained

more of the products of the sebaceous and sweat glands than did
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that shorn April 12. The increase in proportion of foreign matter

in wool in the spring months is usually attributed by sheep raisers

to an increased amount of oil, but since warm weather increases

perspiration, it is reasonable to suppose that at least a part of this

matter is composed of deposits of mineral salts, the residue from
the evaporation of the perspiration.

While many sheep raisers do not like to shear in the spring until

the weather becomes sufficiently warm to produce, as they think,

the maximum amount of oil in the wool, there are others who have

reasons for favoring early shearing. There is a more or less com-
mon belief that when sheep are shorn rather early in the spring-

say late in March or early in April, while there yet remain a few
weeks of cool weather the wool grows more rapidly than it does if

shearing is delayed until hot weather, and that if the sheep are

properly housed they suffer no hardships from early shearing.

There is also a belief that when sheep are shorn after the coming of

the hot weather of late May and early June and are turned out to

pasture, the hot sun "scalds" the skin of the newly shorn sheep,

particularly if shorn close, and retards the growth of the wool the

following year. Table I furnishes evidence to indicate that the time

of year when the sheep are shorn has some influence upon the

amount of wool produced. Since it is apparent from the data

presented on page 319 that there is a difference in the proportion
of materials other than wool fiber in wool shorn at different

times during the spring, the scoured wool rather than the grease
wool must be taken as a measure of the influence of the time of

shearing upon the amount of wool fiber produced. It may be seen

from Table I that, regardless of whether the sheep were washed,
those shorn April 12 produced slightly more scoured wool than did

those shorn June 1. While this difference of a fraction of a pound
of scoured wool per head seems slight, yet when scoured Delaine

wool is worth from 60 to 80 cents per pound, or even more, it may
be seen that this difference is of no small financial consequence in a

large flock. This point, however, will have but little practical bear-

ing until there is evolved a system of buying wool which will take

the amount of shrink into consideration more than does the present

system and make it possible for growers to receive prices that are

more nearly in keeping with the real value of their wool.

INFLUENCE OF TIME OF SHEARING ON RATE OF GAIN

It is commonly admitted, even by those who practice late shear-

ing because of the supposedly greater weight of grease wool secured,
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that sheep will thrive better and make larger gains if they are shorn

before hot weather comes in the spring. Table III furnishes evi-

dence to substantiate this opinion.

TABLE III INFLUENCE OF TIME OF SHEARING ON RATE OF GAIN

Date of weighing-
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March 10, 1913, the sheep were fed heavily to fatten them for mar-

ket, which accounts for the larger gains made between April 22 and

June 7.

While the differences in rate of gain made by the early and by
the late shorn sheep were not great, they favor shearing early

enough to avoid hot weather in the spring.

Other things, not shown by this experiment, in favor of early-

shearing are the avoidance of much of the trouble from maggots
which is likely to result if sheep are not shorn until late in the

spring, and the elimination of "tagging" the sheep to prevent the

wool around the breech from becoming soiled when the sheep are

turned out to pasture.

YIELD OF SCOURED WOOL

Table IV shows the percent of scoured wool yielded by the

grease wool from each lot for each of the 3 years. Since the wool

shorn in 1911 was not a full year's growth, it is not included in the

averages. It should be remembered that these percentage yields

are based on the weights of both the grease and the scoured wool

when dried to a constant weight at 150 F. This makes the yields

somewhat higher than those secured by commercial wool scourers

or manufacturers, who usually base their scouring percentages on

the weight of the grease wool under ordinary atmospheric condi-

tions, when the wool may contain from 8 to 15 percent of moisture,

and upon the weight of the scoured wool as it comes hot from the

dryers, with a low moisture content.

In studying the percentage of scoured wool yielded by the

grease wool from wrashed and from unwashed sheep, as shown by
the averages of the 2 years, 1912 and 1913, in Table IV, it may be

seen that when the sheep were shorn April 12, the grease wool from

the washed sheep yielded 40.63 percent of scoured wool, while the

grease wool from the unwashed sheep yielded but 36.56 percent of

scoured wool, or a yield of 4.07 percent more scoured wool from the

grease wool produced by the washed sheep. When the sheep were

shorn June 1, the grease wool from the washed sheep yielded 38.65

percent, while that from the unwashed sheep yielded but 32.96 per-

cent of scoured wool, or a yield of 5.69 percent more scoured wool

from the grease wool produced by the washed sheep. Attention is

called to the fact that the difference in favor of washed wool with

regard to the yield of scoured wool was greater in case of the wool

shorn June 1 than in case of that shorn April 12. As has already

been stated (p. 312), this is probably due to the warmer weather
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and warmer water in June, making it possible to remove more

foreign matter from the wool shorn June 1 than was removed from

that shorn April 12.

TABLE IV. YIELD OF SCOURED WOOL

Year
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stored, thus making it whiter after it is scoured. In talking with a

number of manufacturers who use both washed and unwashed wool,

the writer has never heard this assertion confirmed. On the con-

trary, one manufacturer who uses washed wool extensively is

authority for the statement that the washing of sheep in water of

the low temperature of that used for this purpose seems to 'set" the

dirt in the wool and to make it more difficult to remove in scouring.

All other things being equal, the prices paid by manufacturers

for different lots of grease wool are based upon the estimated

amount of scoured wool that will be yielded by each lot. When a

manufacturer pays a premium for washed wool, he does so, not be-

cause the washing has made the fiber more valuable, but merely
because he estimates that the washing has removed so much of the

foreign matter that the wool will shrink enough less in scouring to

enable him to pay the premium and still have .the wool cost him the

same per scoured pound as it would cost if it had not been washed.

In other words, the manufacturer attempts to buy washed and un-

washed wool at the same price per pound on a scoured wool basis.

Table V shows the corresponding prices the manufacturer could

have afforded to pay for the washed wool produced in this experi-

ment with unwashed wool worth the prices indicated, and have each

class of wool cost him the same on a scoured wool basis. Table V
is computed from the average yield of scoured wool from each lot

for the years 1912 and 1913, as shown in Table IV. Since not all

wool, whether washed or unwashed, will shrink the same as that

from the sheep used in this experiment, Table V should not be ex-

pected to show the exact relationship between the values of washed

and unwashed wool that exists in all cases.

TABLE V COMPARATIVE VALUES OF WASHED AND UNWASHED
WOOL (cents)

Based on sheep shorn April 12
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The data presented in Table V offer but little encouragement
for the wool grower to wash sheep before shearing. By means of

the scale of prices given in this table the grower is able to tell pretty

closely whether the premium offered for wool is sufficient to repay
him for the loss in weight due to washing. The figures given in

Table V make no allowance for the cost of washing. One thing that

should be kept in mind is that the sheep used in this experiment
carried denser and more oily fleeces than are carried by the average

sheep of the State; consequently the washed wool shrank more in

scouring. This results in a smaller "spread" in the prices for

washed and for unwashed wool than would be expected in the case

of more open-wooled sheep. On this account Table V shows approx-

imately the minimum premium for washed wool which the grower
can afford to receive and secure the same for his wool, on a scoured

wool basis, as he would secure if the wool is not washed, when no

allowance is made for the cost of washing.
In sections of the State where sheep are washed, they are

usually washed and shorn in May or early June ; consequently that

irt of Table V which deals with the sheep washed in June is per-

taps the more nearly applicable to the sheep-washing proposition in

)hio. It may be seen from these figures that when a wool grower
reives 20 or 33 cents per pound for unwashed Merino wool, he

tould receive 23.45 or 38.70 cents per pound, respectively, for the

same wool if he washes it. These differences allow nothing for the

cost of washing. A comparison of these figures with actual market

prices reveals the fact that the relationship between the prices of

washed and unwashed wool shown in Table V is very close to that

which actually exists. At the present time (January 6, 1916) un-

washed Delaine wool is quoted in Boston at 30 cents per pound while

washed Delaine wool is quoted at 35 cents per pound. These figures

indicate that the man who washes his sheep usually does not receive

a price for his wool which is sufficient to pay him for washing, a

task which is not only difficult and unpleasant, but which carries

more or less danger both to the flock and to the owner.

Table IV shows that when the sheep were washed and shorn

about April 12 there was not as great a loss from washing as re-

sulted when the sheep were washed and shorn about June 1
; con-

sequently a smaller difference in price in the grease is necessary
to keep the price of washed and unwashed wool on a par, on a

scoured wool basis. This is illustrated in Table V. This fact can-

not be used as an argument in favor of washing sheep at such times

of the year or in such manner as will result in the wool being poorly
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washed, with the intention of selling the wool at prices which are

paid for wool that is properly washed. It should always be kept
in mind that dealers and manufacturers know more than does the

grower about the value of wools; and, if such practices as have just

been described are followed generally enough to increase the aver-

age amount of shrinkage of washed wool, it is almost certain that

manufacturers will lower the price so that it will be in keeping with

the true value of the wool.

CONCLUSIONS

Effect of washing. Washed sheep produced 1.49 pounds less

grease wool per head when shorn April 12, and 2.64 pounds less per
head when shorn June 1, than did unwashed sheep shorn on the

same dates. Washing the sheep had practically no effect on the

amount of scoured wool produced or on the rate of gain made by the

sheep.

Wool shorn June 1, both washed and unwashed, shrank more
in scouring than did wool shorn April 12.

The data yielded by this experiment indicate that, in many
cases at least, not sufficient premium is paid for washed wool to

cover the cost of washing and for the loss in weight of the wool.

Since washing sheep does not improve the quality of the wool

fiber and does not diminish the cost of scouring, the practice is not

beneficial to the manufacturer.

Early vs. late shearing. Washed sheep shorn April 12 pro-
duced more grease wool than did washed sheep shorn June 1, while

unwashed sheep shorn April 12 produced less grease wool than did

unwashed sheep shorn June 1. This indicates that between these

two dates there was an increase in weight of fleece due to the accu-

mulation of a greater proportion of yolk or other foreign matter in

the wool. Sheep shorn April 12, both washed and unwashed, pro-
duced slightly more scoured wool than did sheep shorn June 1.

Sheep shorn April 12 made slightly greater gains than did sheep
shorn June 1.
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FEEDING SHEEP AND LAMBS: CLOVER HAY v. NATIVE

HAY; TURNIPS v. DRY RATION.

T. R. ARKELL.

General Summary.

1. Clover hay, as a feed for sheep, is decidedly more profitable and
more economical in mutton production than native hay.

2. The native hay contained large quantities of timothy and other
grasses that the sheep did not relish. Timothy hay is not a palatable
feed for sheep.

3. The relative difference in price between timothy or native hay
And clover hay is such that the sheep raiser in New Hampshire, who
is not growing clover, can profitably sell the former and purchase the
latter, or better still, alfalfa, for his sheep.

4. So long as the market price of hay continues high in New Hamp-
shire with the comparatively low price of grain, when the greater
feeding value of the latter is considered, the sheep feeder can well
afford to feed grain in the winter ration.

5. Turnips, in the winter ration, reduce the cost of mutton pro-
duction.

6. Turnips, owing to their watery nature, render the ration more
palatable, and are distinctly useful, when fed in moderate quan-
tities in conjunction with hay and grain, in preventing constipation
and other resultant ills, which so frequently occur when sheep are
changed from pasture to dry feed.

7. The chief danger with turnips lies in heavily overfeeding or

attempting to make them constitute the bulk of the ration, when
they are liable to make the ration too laxative and produce scouring.

8. Turnips are well adapted to New Hampshire soils and climate.
9. They can be raised and stored at a cost low enough to compete

with silage and in many cases supplant silage for sheep feeding.
10. Turnips or other roots offer a partial solution to the problem

of securing a substitute for high priced grain.

INTRODUCTION.

Sheep raising in New Hampshire is fast becoming an important
phase of the livestock industry. Its development, or rather

redevelopment, within recent years has been rapid, and every
year shows a consistent and satisfactory increase in numbers.
Farmers are beginning to realize how profitable, when pursued
upon a systematic basis, sheep raising is. Attention is being
paid, not only to general sheep raising, but to that more intensive
form of it winter or

" hot-house" lamb production. Early
lamb raising yields large returns owing to the proximity and
sasy access to the Boston and New York markets, where the

highest prices in America prevail for this product.
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There are many advantages of sheep raising that should appeal
to the average farmer and make him a convert to the business.

First, the initial investment need not be great. In fact, a begin-
ner should always start with but a few sheep. As his flock

grows, so will his experience in methods of management, and he
will not be so liable to make costly mistakes. Nor has the sheep
breeder long to wait before he realizes a return from his invest-

ment. If he practises winter or
" hot-house" lamb raising, he

sells his lambs at from ten to fourteen weeks of age, and, even

though he is simply raising lambs for the late summer or fall

trade, he will seldom have to keep them longer than eight months.

By selling his ram lambs and keeping his ewe lambs, he is obtain-

ing considerable profit and at the same time increasing his flock

rapidly without a further monetary expenditure.

Sheep can be maintained very cheaply and still thrive and
return a profit. Besides, their feeds need never be of an expen-
sive nature. In the summer pasture alone is sufficient; in the

winter good clover hay, oats and a few roots or other succulent

food. Silage may be used in the place of roots, but very spar-

ingly, as silage, if sour or moldy and if fed in quantities much
over two pounds per day, is apt to cause severe digestive ail-

ments, scouring and consequent loss in weight. Always make
the sheep eat up cleanly what is placed before them, rather

slightly underfeed than overfeed. This is the great secret of

economical feeding, and, without the practice of strict economy
in this respect, even reasonable profits can never be attained.

In restoring fertility to wornout pastures, sheep can be used

effectively as one of the first aids. Their manure is rich and,
besides, is evenly distributed over the entire field. Again,
sheep are weed destroyers. Where there are many sheep but
few weeds will thrive. They will eat and apparently enjoy
almost every class of weeds, even one of such a prickly nature
as the thistle. Sheep are tfre true pasture scavengers and at

the same time natural fertilizers, and these two features are by
no means unimportant in the New England scheme of farming.

Expensive buildings are not necessary in order to gain success

with sheep raising. A barn wherein the sheep can be sheltered

from the wintry winds and snow and be fed conveniently, is

all that is needed. Sheep confined in a warm, poorly ventilated

barn, as is the condition with so many cattle stables, will never
thrive well and are very liable to disease and parasites. A
warm lambing pen must, however, be provided, yet, after the

first few weeks of their lives, even the lambs are capable of

standing considerable cold with little or no ill-effects. This
feature comprehends another most important advantage of

sheep raising, and permits the man with a small capital to enter

and pursue the business successfully.
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QBJECT.

It is the purpose of this bulletin to present, in as clear and
concise fashion as possible, the results of feeding tests, that were

pursued during 1909-10, to discover the relative feeding values

for sheep of,

1. Clover hay versus the ordinary hay mixture, designated
native hay, that is grown all too prevalently in New Hampshire

2. Turnips in conjunction with grain and hay versus dry
ration of grain and hay only.

FEEDING AND MANAGEMENT.

Feeding was carefully prosecuted in every instance. Regu-
larity was a factor to which strict attention was paid. The
sheep were fed twice a day, in the morning at 7 and at 4.30 in

the afternoon. The rations were always weighed out accurately
at every meal. They had access to water and salt, the latter

being supplied in the rock form, at all times of the day. An
abundance of bedding was provided and, to minimize the possi-

bility of an outbreak of disease, the buildings were kept well

disinfected. Large yards were connected with the barn, so that

the sheep were able to take plenty of exercise. During the

experiment the sheep were all healthy and vigorous.
Both feeding tests were of ninety-eight days' duration. Care-

ful weighings of the individual sheep were made every two

weeks, and accurate records of the rate of gain kept. Varia-

tions in the time of weighing and the normal condition of the

sheep at that time were strictly avoided. Before commencing
the experiments the sheep were given a preliminary feeding of

two weeks to accustom them to the feeds forming their rations.

CLOVER HAY VERSUS NATIVE HAY.

Outline of Experiment.

Four lots of sheep were used, five in each lot. Two lots

comprised ewe lambs; the others, two to three-year-old ewes.

The lambs all belonged to some mutton breed, namely, Hamp-
shire, Southdown, Dorset Horn and Shropshire, there being an

equal number of specimens of the different breeds in both lots.

The aged ewes were Rambouillets and Natives, the latter repre-

senting the ordinary grade stock in New Hampshire. None
of them were with lamb.
Both lots of lambs were fed an equal quantity of grain of a

similar character (corn, bran and oats in equal parts by weight)
and of turnips. In addition one lot was given clover hay; the

other, an equal quantity of native hay. With the aged ewes
the same plan was followed except that the hay composed the

bulk of the ration, turnips only being fed besides.
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Lot I. Fed Clover Hay

COMPOSITION OF NATIVE HAY.

The name, native hay, is somewhat misleading. It was used
for lack of a better title to distinguish it readily from the clover

hay. The native hay of New Hampshire is usually nothing
more nor less than wornout timothy hay or pasture, where the
natural grasses have taken almost entire possession of the land.

It may, however, also constitute hay harvested from meadows
where cultivated grasses have never been sown. The physical

composition is by no means uniform. It varies considerably
according to its timothy content or the length of time that has

elapsed since it was first seeded.

Timothy in itself is not suitable as a feed for sheep, and often-

times in native hay the presence of large quantities of timothy
gives to it its low feeding value. One of the main objections
to timothy for sheep is its lack of palatability. Sheep do not
care for it and, if placed upon a large timothy ration, will not
eat sufficiently of it to make substantial gains. In fact, fre-

quently under such conditions, the gains are negative.
The sample of native hay obtained for the feeding test was

fairly typical of what prevails throughout the state. A physical

analysis was made, and the following grasses distinguished:
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TABLE 1. MIXTURE OF GRASSES COMPOSING NATIVE. HAY.

Common Name.
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TABLE 4. BI-WEEKLY WEIGHTS OF LAMBS.

Lot.
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TABLE 5. SUMMARY OF GAINS.

Lot I.
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Lot III. Fed Clover Hay

Lot IV. Fed Native Hay
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CHARACTER AND AMOUNTS OF FEED.

Corn, bran and oats, in equal parts by weight made up the

grain mixture. Its average composition is represented in

Table 6.

TABLE 6. AVERAGE COMPOSITION OF ONE POUND OF GRAIN MIXTURE.
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carried through the winter upon clover and native hay, when
fed practically alone, and make at the same time substantial

and profitable gains. It is true that with the clover hay fairly

good increases in weight were obtained, yet that these gains
were as economically made as though grain were fed in connection
with the ration, is to be doubted. Since this experiment pro-
vides no direct evidence wherefrom comparisons in this respect

may be drawn, as the lambs, which were fed grain, naturally
would make greater gains anyway than the aged sheep, yet the
relative cost of grain and hay in New Hampshire affords sufficient

data for fairly accurate deductions. The cost of all classes of hay,
except clover, in this state in 1909 was approximately a cent a

pound ($20 per ton) and of grain, such as is used for sheep, on an

average about a cent and a half a pound. The relative difference

in price is exceedingly small, when account is taken of the

greater increases in weight it is recognized grain will produce.
Therefore, in New Hampshire, from the standpoint of economy,

unless the prevailing prices of feeds completely change, the plan
of attempting to winter sheep on hay alone, especially with
lambs and pregnant ewes, should never be practised.

Turnips were fed in conjunction with all the rations to provide
succulence and to give to the feed a laxative tone.

TABLE 8 DIGESTIBLE NUTRIENTS AND NUTRITIVE RATIOS OF RATIONS."

Lot.
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ble carbohydrates, consequently producing a wide nutritive

ratio wider by far than that for clover hay Nor are the

digestion coefficients for the native hay so high as for the clover.

COST OF RATIONS AND GAINS.

TABLE 9. POUNDS OF DIGESTIBLE NUTRIENTS FOR 100 POUNDS INCREASE IN WEIGHT.

Lot.
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TABLE 11. COMPARISON AS TO COST OF RATIONS.

Lot.
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Lot I. Fed Dry Rations

TURNIPS VERSUS DRY RATION.

Outline of Experiment.

Ten ewe lambs were selected and divided into two lots, con-

taining two Shropshires, two Dorsets and one Hampshire in

each lot. One lot (lot I) was fed grain and clover hay; the other

(lot II), grain, clover hay and turnips. The amount of grain
and clover hay given to lot II was reduced to correspond in

cost of ration to that of lot I. In amounts of digestible nutrients

there was little difference between the two rations. However,
the ration of lot I (without turnips) possessed a slight advantage
in this respect.
Each lamb in lot I was given per day a ration consisting of

1 pound of grain (oats, bran and corn in equal parts by weight)
and 2 pounds of clover hay; lot II, % of a pound of the same

grain mixture, 1 J4' pounds of clover hay and 5 pounds of turnips.
The daily cost of each ration amounted to 3 Y^ cents a day,
and the cost for the entire feeding period of 98 days, approxi-

mately $3.50.

WEIGHTS AND GAINS OF LAMBS.
The lambs of both lots possessed at the beginning of the

experiment fairly uniform weights. They had previously been
fed together on the same rations. Fortnightly records of their

weights had been kept, and it was impossible to distinguish any
material difference in their rates of increase. Consequently,
the feeding trial may be considered a fair test of the value of

turnips in a winter ration.
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TABLE 12. BI-WEEKLY WEIGHTS OF LAMBS.

Lot.
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Lot II. Fed Turnips

CHARACTER AND AMOUNTS OF FEED.

The grain mixture was similar to the one used in Experiment
1. (lor composition see Table 6.)

TABLE 14.-COMPOSITION OF RATIONS.

Lot.
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TABLE 15. DIGESTIBLE NUTRIENTS AND NUTRITIVE RATIOS OF RATIONS.*

Lot.
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that lies in overfeeding or attempting to make them constitute

the bulk of the ration. Turnips, on account of their watery
nature, are not in themselves a substantial food. When extrava-

gantly fed, they are apt to render the ration too laxative and
produce scouring. Besides, to pregnant ewes heavy overfeeding
of turnips will not infrequently cause them to bring forth lambs
that are flabby or weakly. Four pounds per day to a sheep,
however, is a safe limit.

Mangels and sugar beets, although rather more palatable and
sheep prefer them slightly to turnips, are for rams expressly
unsuited, as they are conducive to the deposition of calculi

in the kidneys, bladder and urethral tract.* These calculi are

composed chiefly of calcium phosphate, are irritative to the

urinary organs and will frequently attain sufficient size to close

completely the urethral tract, causing in consequence the certain
death of the ram. Turnips apparently have no such ill effect.

To recapitulate, turnips reduce the cost of mutton production,
aid in the digestion of the fibrous foods and keep the sheep in a

healthy and vigorous physical condition. They are a boon in

the ration inasmuch as they prevent constipation and many
other resultant ills, which so frequently occur when sheep are

changed from pasture to dry feed. It must, however, always be
borne in mind that turnips should be supplied only as a supple-
mentary feed to give to the winter ration the slightly laxative
effect of pasture.

*
Bulletin 112, Iowa Agricultural Experiment Station. Influence of feeding sugar beeta and mangels to

breeding animals with special reference to the formation of renal and urinary calculi.
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Plants Used for Food by Sheep
on the Mica Mountain

Summer Range.

BY R. KENT BEATTIE, A. M.

Professor of Botany and Head of the Department of Botany, W , S. C.*

The plant growth of a forest region is not confined to trees which

are valuable for wood products and lumber. Associated with them

are other smaller trees and many shrubs and herbs. All these together

form a secondary but at the same time a very important source of the

usefulness of the forest the supplying of food plants for grazing animals.

An economical management of the forest involves a wise and eco-

nomical use of this forest food. As much use of it must be made as

is consistent with the main object of the forest, the production of wood

products and lumber, and with the preservation of a continued supply of

grazing for future years.

The state of Washington contains seven well marked vegetative

regions: (1) The sagebrush plains of central Washington, (2) the

bunch-grass hills of the Palouse country, (3) the moist west side fir

forests, (4) the yellow pine forests of the Blue mountains, Stevens, and

Ferry counties and the eastern slope of the Cascade mountains, (5) the

white pine and white fir forests of the Cascade and Blue mountains, (6)
the subalpine fir and black hemlock forests of the higher Cascades and

Olympics, and (7) the high arctic vegetation above timber line in the

Cascades and Olympics. All of these regions enter more or less into

cattle, sheep, and horse raising. Only the sage-brush plains, the bunch-

grass hills, and the yellow pine and white pine forests enter into this

discussion.

The sage-brush plains and their adjacent river valleys lie below
1200 feet elevation and have a rainfall of 5.7 to 13 inches per year.

About three-fourths of this rain falls during the months from November
to May, while July, August, and September are almost rainless. The
winters are mild. The temperature in winter averages but little below

freezing and seriously cold weather comes but seldom. These condi-

"Resigned September 15, 1912.
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tions provide a large acreage of land unsuited to ordinary agriculture,

except in the small area where irrigation water is available, but they

furnish a large amount of valuable winter forage easily supplemented by
alfalfa hay from the nearby irrigated lands. The dry summers, how-

ever, make it impossible to carry any large amount of stock on this

range throughout the year. The effective use, therefore, of this vast

amount of the raw material out of which human food and clothing are

made by range animals is conditioned on the use of other summer range

lands during the dry and barren period from June 1 to November 1 .

Fortunately for the producers and consumers of stock in the state,

the sage-brush region is surrounded on all sides by other higher, cooler,

and moister regions available for summer range. The bunch-grass hills

which immediately surround the sage-brush are almost entirely settled up
and fenced and are given over to wheat raising and general farming.

They are not available for grazing till when the grain has been threshed

and the wheat fields have become stubble fields. But back of and

above these in the foothills and in the mountains lie the yellow and the

white pine forests. Parts of these forests are cleared and other parts

will in the future be cleared and converted into agricultural land, but

large areas are valuable only for forest purposes. They are now

mostly under the control of the nation, the state or large lumber in-

terests and are available for summer range.

The preservation of these forests and the proper use of them as

summer range demands intelligent management. Intelligent manage-
ment can only be based on knowledge. There is at the present time in

this, as well as in every other branch of science, too great a tendency to

draw general conclusions on but few local data. Because the sheep

tramp out the grass in one region does not signify that they will in

another. Because one plant or one sort of plant is the chief food plant

in one region do^s not prove that it is in another. It is therefore very

desirable that range data be secured in many different and varied regions.

To gather data which might represent the conditions in one part

of this vast northwestern summer range, the writer spent the month of

August, 1911, in a study of the sheep food plants on the summer range
in the Mica Mountain region of Latah county, Idaho. Although this

region lies outside the state of Washington, it is an easily accessible ex-

tension of the Washington vegetative regions and is much used by Wash-

ington sheep from the winter ranges in southwestern Whitman and

adjacent counties. Again in the latter part of July, 1912, a second

visit was made to the region before the sheep reached it to check up the

effect of the previous year's grazing. The work resolved itself into a

study of the food habits, the range management, and the effect on the

range of two well-handled bands of sheep grazed on a leased range
which was well supplied with food.

I am very greatly indebted to McGregor Brothers of Hooper,
Washington, whose sheep were the subject of this investigation, and to
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their employees for the numerous courtesies which made the work pleas-

ant and indeed possible. I am also indebted to the Potlatch Lumber

Company of Potlatch, Idaho, for information as to their forest lands

leased for grazing purposes.

MANAGEMENT OF THE SHEEP.

In the year 1911, McGregor Brothers raised about 12,000 sheep.

They were wintered on the McGregor ranch on the breaks of Snake

river, just east of the Palouse river, near Hooper, Whitman county,

Washington. The lambing season began about March 20 and con-

tinued for six weeks. Shearing was begun about April 25. The sheep
were started for the summer range as soon as possible after the shearing
season. Half of them were sent north of Spokane, Washington, into

the Huckleberry Range of mountains lying between the Columbia and
the Colville valleys. The other six thousand, with which we are con-

cerned, in two equal bands, started on June 1 for the Idaho range.

They were seven days on the road.

McGregor Brothers had leased the grazing privileges from the

Potlatch Lumber Company on all its forest land lying between the head-

waters of Hatter creek (a tributary of the North Palouse river, which
rises in the Thatuna hills and empties into the Palouse near Princeton,

Idaho) and the Shay meadows, which lie about four miles west of

Bovill, Idaho, on a small tributary of the Potlatch river. The region
leased was two miles wide and about twenty-two miles Ion?.

The two drainage basins, the Palouse and the Potlatch, are separated
somewhat east of the middle of this strip by the Mica mountains, a

small range of mountains which rise to an altitude of about 4500 feet.

The grazing region crossed over a large section of this ridge and these

mountains furnished one of the most valuable sources of food supply.
Part of the strip of land has been logged; some of it is now being cut;

but much of it is still in virgin forest. Here and there arc a few home-
steads and developed farms belonging to individual owners and cleared

and developed by them, but these interfered but little with the grazing
of the tract. The same region has been grazed by the McGregor Broth-

ers' sheep for a number of years in the past but had been ungrazed for

a year or two about 1 908 or 1 909. It is bisected for nearly its whole

length by public and private roads which follow more or less closely the

township line. It is made easily accessible by the Washington, Idaho &
Montana Railroad, a fully equipped railroad about fifty miles long, con-

necting the Palouse line of the Northern Pacific at Palouse Washington,
with the Elk River line of the Chicago, Milwaukee & Puget Sound
Railway at Bovill, Idaho, carrying legular passenger and freight traffic

as well as being used for the hauling of logs to one of the largest saw-
mills in the United States at Potlatch, Idaho.

The sheep reached the summer range at the west end and moved
slowly eastward throughout the summer, reaching the Shay meadows at
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the eastern end about October 1 . Here they were finally counted and

sorted in the permanent corrals kept at this place for that purpose. In

three days they were driven back to the western end of the leased land,

feeding on selected grazing grounds which had been saved during the

eastward trip. They were then moved into the wheat stubble fields north

and west of Potlatch, Idaho, through which they gradually moved south-

westward during the month of October and the first half of November.

They then returned to their winter range near Hooper, Washington.
On August 7, when the writer began this study, one band of about

3000 sheep had reached the Vassar meadows, which lie in sections one

and two of township 40 north, range 2, west of the Boise meridian, and

were feeding in the white pine region. The other band of about the

same size was on the Mica mountains back of Lundsford's meadow in

section thirty-three of township 41 north, range 2, west. They were

grazing in the yellow pine region. During practically the whole month
of August, while the sheep were under observation, the two bands re-

tained this relative position, one south of the middle line of the grazing

region moving eastward through the white pine, the other north of the

middle line moving eastward through the yellow pine. The Horse

Camp, so-called, or headquarters camp of the outfit was on the Wfindus

meadow, in section one of township 40, convenient to both bands.

With the two bands of sheep were four men, a boss, a helper and

two herders. The herders camped with the sheep. The boss and the

helper lived at the horse camp, moved the herders' camps when neces-

sary, purchased and hauled supplies, hauled drinking water for the camp
and salt for the sheep, looked up stubble field range for the autumn feed-

ing, repaired the roads, and in general looked after the welfare of the

sheep and of the herders who could not leave them. The boss, Mr.
Robert Clyde, of Potlatch, Idaho, has lived in the region for twenty-
five years, is thoroughly familiar with every foot of its intricate geog-

raphy, and has worked for McGregor Brothers for a long time. The
other three men -are natives of Hautes-Alpes, a province of eastern

France, come from a race of sheepherders, and have had several years
of experience with sheep in this country. The McGregor Brothers

prefer and usually secure French herders, of whom there is quite a

colony in the vicinity of Walla Walla, ^ashington.

THE GRAZING REGIONS CONSIDERED.
The food plants of the sheep vary greatly in the different vegetative

regions under different climatic conditions. What the sheep eat de-

pends on what they have to eat. The vegetation of the four regions

herein considered is therefore described below.

THE SAGE-BRUSH PLAINS AND VALLEYS.
This region is used by the sheepmen only as winter range. It has

been fully described and its food plants discussed in Bulletin 60 (7)*
*See Bibliography.
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of the Washington Agricultural Experiment Station by Mr. J. S. Cotton,

who, in the years 1901 to 1903, investigated the winter ranges of cen-

tral Washington and the summer ranges in the adjacent parts of the

Cascade mountains, The dominant plant of the sage-brush region is

naturally the sage-brush, Artemisia tridentata Nutt., which is accom-

panied by rabbit brush, Chrysothamnus nauseosus (Pall.) Britt., and

antelope brush, Kunzia tridentata (Pursh) Spreng., and others. The
region is hot and dry in summer and its sparse covering of the more
tender herbs and grasses wither or cure into hay as the dry season

approaches.

THE YELLOW PINE FORESTS.

From the standpoint of plant geography, the yellow pine forests

form the upper part of the Arid Transition region (18) (17). If the

sage-brush region be taken as a center, the yellow pine region is the

second concentric zone lying around it. Between the two lie the bunch-

grass prairies of the lower part of the Arid Transition zone. These will

be considered later.

In eastern Washington, the yellow pine forests lie in general be-

tween altitudes of 1800 and 3300 feet (18, page 50), but in the

eastern part of this region in Latah county, Idaho, and especially in the

Mica mountains, the region of this investigation, the upward ex-

tension of the yellow pine is somewhat greater. The yellow pine as a

dominant tree here reaches 4500 feet, although the underbrush changes
to that more typical of the white pine region at about 4000 feet.

The principal species of this forest is the western yellow pine, Pinus

ponderosa Dougl. This is an important timber tree which in this region

frequently reaches a diameter of three feet and a height of one hundred
feet. Here the yellow pine forests cover granitic hills and mountains
and are open in character.

Mixed with the yellow pine is a considerable amount of western

larch or tamarack, Larix occidentalis Nutt. On one of the southwesterly

ridges of the Mica mountains, in limited localities, it dominates certain

parts of the ridge and occur? in almost pure stand. Elsewhere in the

region it is scattered or is occasionally abundant on steep slopes.

Spruce, Picea engelmanni Parry, lodgepole pine, Pinus contorta

Dougl., and Douglas fir, Pseudotsuga mucronata Raf., form secondary
species in the yellow pine forest. There is very little second growth
timber except in clearings where it usually consists of lodgepole pine,

Douglas fir and white fir, Abies grandis Lindl.

A considerable amount of shrubby growth occurs in clumps espe-

cially just below the crest of the hills where it sometimes forms dense

thickets, but it nowhere presents the uniformly thick undergrowth so

characteristic of the white pine forest to be described below. The shrubs
of the yellow pine forest consist chiefly of buckbrush, Ceanothus san-

gumeus Pursh, nine-bark, Opulaster paudflorus (T. & G.) Heller,
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coral berry, Symphoricarpos racemosus Michx., ocean spray, Holodiscus

discolor Maxim., wild rose, Rosa pisocarpc. Gray, and thimble berry,

Rubus parviflorus Nutt.

The open ground is covered with pine grass, Calamagrostis sufys-

dorfii Scribn., mixed with various herbs such as species of Lathyrus and

Fragaria.

Higher up on the mountains, above 3500 feet altitude, the under-

brush becomes more abundant and changes in character. Sticky laurel

or buckbrush, Ceanothus velutinus Dougl., replaces the common buck-

brush, Ceanothus sanguineus Pursh, of the lower level. At about 4000
feet a great deal of huckleberry brush, Vaccinium macrophyllum

(Hook.) Piper, comes in.

THE WHITE PINE FORESTS.

In northern Idaho, the western white pine, Pinus monticola Dougl.,
is the dominant tree of what the plant geographers call the Canadian

zone. As represented in the region under consideration, this is a very

sharply limited :\nd easily distinguished zone. Here it does not begin

at the upper edge of the yellow pine and run up L ountain sides but it

covers a wide expanse of lower country bounded on the southwest by
the Mica and other mountains and extending east vardly to the Bitter

Root mountains.

The white pine region lies at altitudes varying around 3000 feet.

It is composed of innumerable small hills separated by rather steep can-

yons in which flow small streams. At intervals the stream bottoms

widen out into wet meadows. It is these meadows which, from the

standpoint of human geography, form the key to the country. (Figs.

1, 3, and 4.)

THE WOODS.

The white pine forests cover the hills and run down to the edge
of each meadow, extending out into the meadow just as far as the wet-

ness of the soil will permit. The western white pine is the dominant

tree but the white fir, Abies grandis Lindl., is almost as abundant and

along the edge of the meadow far outstrips in number of individuals all

other trees. Here it stands in striking groups. There being no crowd-

ing, its branches are retained to the ground and the individuals of vary-

ing sizes form conical spires which excel in beauty of shape and in artistic

grouping the best effects of the landscape gardener. Douglas fir is also

mixed with the white pine in considerable quantities. The white pine
woods are dense and dark, and are always rroist.

The underbrush is dense and uniform. It is composed chiefly oi

huckleberry, Vaccinium macrophyllum (Hook.) Piper, mixed with ser-

vice berry, Amelanchier florida Lindl., alder, Alnus sinuata (Regel.)

Rydberg., coral berry, Symphoricarpos racemcsus Michx., honeysuckle,
Lonicera utahensis Wats., Pachistima myrsirites (Pursh) Raf., and the
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thimble berry, Rubus parviflorus Nutt. The ground beneath the bushes

is covered with such plants as the dogwood, Cornus canadensis L.,

meadow rue, Thalictrum occidentale Gray, Clintonia uniflora (Schult.)

Kunth., false miterwort, Tiarella unifoliata Hook., false Solomon's seal,

Vagnera sessilifolia (Baker) Greene, and the twin flower, Linnaea

amerlcana Forbes.

THE MEADOWS.

Coming out of the woods into the meadows, we meet with very

different conditions. While the woods are cool and moist, in August,
the meadows are hot and dry and the ground is baked hard. Most of

the meadows are under cultivation and are producing large crops of tim-

othy. A few of them are growing oats. These are cut in the milk for

hay. Around the edges of the cultivated meadows and all over some

small uncultivated ones, the native vegetation still exists. Wherever it

is dry enough in winter for the trees and shrubs to encroach, we find a

few spruces, Picea engelmanni Parry, white firs and the coral berry.

The open meadow is covered with a dense growth from three to five

feet high of such plants as yarrow, Achillea millefolium var. lanulosa

(Nutt.) Piper, aster, Aster hendersoni, fescue, Festuca sublata

Trin., aconite, Aconitum columbianum Nutt., false bugbane, Trautvel-

teria grandis Nutt., golden rod, Solidago elongata Nutt., and cinque-

foil, Potentilla nuttallii Lehm. or a related species.

THE BUNCH-GRASS HILLS.

The bunch-grass hills which form the fourth vegetative region in-

volved in the feeding of the bands of sheep which are herein considered,

lie between the sage-brush plains and the yellow pine forests. They
form the region called by plant geographers the lower Arid Transition

region. These hills are almost entirely under cultivation. The land is

all fenced and is to a very large extent raising wheat. The native vege-
tation which once covered the hills consisted largely of bunch-grass,

Agropyron spicatum (Pursh) Scribn. & Smith, mixed with numerous

prairie herbs. Except along streams in the valleys or on very steep north

hillsides there were no trees and shrubs. The native vegetation is now
so scarce that it does not enter as a factor into sheep grazing. The wheat
raised on these hills ripens in July and August and between the fifteenth

of July and the first of October is harvested. It is cut with a binder and
shocked or else cut with a header, but in any case is threshed direct from

the field without stacking before the winter rains come, which usually

begin between September fifteenth and October first. The stubble

fields filled with straw, shattered grain, wild oats, Avena fatua glabrata

Petermann, and sprouting weeds are thus available for the feeding of

sheep in October and November.
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THE HERDING SYSTEM.

In the two very different regions of the summer range, the yellow

pine and the white pine, the two bands of sheep mentioned above were

grazed and studied in the month of August, 1911.

The typical method of herding them was as follows: The herder

established his camp on the edge of a meadow, near a piece of level

bottom land, or on the edge of a clearing on a hill. Here was the

bedding ground of the sheep; that is, the place where they were gathered

for the night. To this same ground the sheep returned every night till

they had grazed over all the ground available from this point. They
were then moved on to the next bedding ground. This system is dia-

grammatically represented in figure 1 7, which represents the grazing plan
for one week. In this case the sheep were moved from bedding ground
A to bedding ground B on the first day. Bedding ground B is located

on the edge of a small timothy meadow at a point where two or three

small ravines run back into the hills. Early on the second morning the

sheep begin to stir and are guided out into the timber in the region

marked 2. In the main they are started out on the side of the range

opposite the ground they covered the day before. They are guided and

held from too great scattering by careful quiet circling movements of the

herder, who, after an early breakfast which he cooks and eats at his

tent, puts in the most of the forenoon in handling the sheep. It is his

effort to get the sheep out about a mile from the camp in the forenoon

and to spread them out in small groups so that all will have an opportu-

nity to feed. Although the herder usually has a couple of dogs with

him he uses these but little in the woods except in an emergency. Do<?s

are used more when the sheep are traveling along a public road. The
McGregor outfits use dogs which are a cross between the collie and the

Australian wolfhound. Sheep are easily frightened and, especially in

the forenoon, will, if disturbed, hasten back to last night's bedding

ground. By .ten-thirty or eleven o'clock when the heat of the day has

arrived, the sheep find their way into the deep shade and lie down quietly
for a noon siesta.

When the sheep settle down at noon, the herder goes to camp and
cooks his dinner. About two or two-thirty o'clock or even later on hot

days, the sheep rouse themselves and begin to graze back toward the

bedding ground. The herder guides them back on the side of the graz-

ing ground next to yesterday's path, hoping thus to pick up any stragglers
which may have been lost the day before and are now hunting the

other sheep.

By five-thirty or six o'clock the sheep have reached camp. The
herder scatters small piles of crushed rock salt over the bedding ground
and calls his sheep. They rush out of the woods, lick up the salt and

gather closely together for the night. For an hour or two a period of

adjustment occurs. During the day, lambs and their mothers have be-
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come separated. They now call each other and get together. The

shepherd has in his flock a small number of sheep wearing bells and a

small number of black sheep. The number of bells and black sheep

varies with the tastes of the different herders. It is impossible for him

to count his whole flock of approximately 3000 sheep except with help

and at rare intervals, but each night he counts his bells and his black

sheep. If one of these is missing he scours the feeding ground for lost

sheep. Knowing the gregarious habit of his sheep, if all his bells and

black sheep are present, he is reasonably sure that no large group of

sheep is likely to be missing. The first night on a new bedding ground
is the most difficult night. So fixed is the habit of the sheep to return to

the old bedding ground that continual care must be exercised during the

afternoon and evening to get them all together at the new place.

On the third, fourth and succeeding days, the sheep are handled

as they were on the second day, till the range available from the bedding

ground is exhausted. If the camp is established on the edge of a cul-

tivated hay meadow, the feeding grounds will probably all lie to one

side of the bedding ground as shown in figure 1 7. In other cases the

feeding grounds may radiate in all directions. In any event the feeding

ground which lies in the direction of the next bedding ground is saved

until the last day.

On moving day, the herder starts the sheep out in the morning and
moves them during the day toward the new bedding ground, endeavoring
to get them there rather early in the day so that he may have plenty of

time to make camp and pick up stragglers. Meanwhile the boss or his

helper has come with a wagon and loaded the herder's camp outfit, his

tent, his stove, his bedding, and his grub box and moved them around

by convenient roads to the new camp site. Here he pitches the tent and
sets up the camp and if necessary helps the herder to gather in the strag-

glers. From this new bedding ground the feeding system is repeated.
Sometimes when the feeding grounds are far from roads and in

regions where wild animals are few, the herder will bed the sheep for

a tew nights away from his camp, but even then many of the sheep will

often take matters in their own hands and return to the old bedding
ground at night.

In the Mica Mountain region, no effort is made to water the sheep.
The forage in the woods is so succulent that the sheep go for days at a

time without drinking water.

While the herders thus remain inseparable from their sheep, the two

camp tenders, the boss and his helper, are headquartered at what is called

the
'

horse camp," in a convenient fenced meadow from which the

timothy has been cut and the use of which they have leased from some
farmer. Here they pasture their saddle horses and draft mules and

keep extra dogs for the herders. Here also they pitch their tent and eat

and sleep. During the day they are busy, as explained above,in caring
for the wants of the herders and the sheep. When a convenient fenced
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pasture for the horsecamp is not available, as is often the case early in

the season before the timothy meadows have been mowed, the tenders

camp with the herders and depend upon hobbles to keep their horses

from straying.

WHAT THE SHEEP EAT.

Fhe author's notes on the food plants of the sheep have been gained

by spending the days in the woods with the sheep, watching their feeding

habits, identifying the plants as they ate them, and collecting herbarium

specimens of the various species. Sets of the plants collected have been

deposited in the Washington State College Herbarium and in the United

States National Herbarium.

The determination of the actual plants eaten is made somewhat
difficult by the timidity of the sheep. It was only by the exercise of

great patience and care that one could get among the sheep and close

enough to them to make exact observations. Especially was this true in

the forenoons. The desired result was attained usually by posting ones-

self on a convenient log or stump ahead of and in the path of the sheep,

remaining perfectly quiet, making no sudden movements and observing

most of the eating by the aid of a pair of binoculars.

In both regions studied, the sheep spent most of their time eating

shrubby plants and young brush. Very little attention was paid by them

to the grasses and herbs which grow close to the ground. A fair esti-

mate is that two-thirds to three-fourths of the sheep's time was devoted

to the layer of brush, while the remaining one-fourth to one-third was

spent eating the herbs on the ground. In this respect they differed from

those mentioned in the usual reports on the food habits of sheep, which

mostly devote their attention to the "grasses" which the sheep eat and

discuss them as if their chief food consisted of grasses and tender herbs.

Some authors have mentioned the browsing of sheep on the herbage of

shrubs and trees but most of the literature on the subject neglects this

phase of the feeding. This may perhaps be due to the fact that in other

regions the shrubs do not form as important a factor in the food supply
of the sheep.

The brush was eaten as high as the sheep could reach. Often they
would climb upon a log or on the raised butt of a fallen tree to gather

leaves, young twigs, and fruit of some bush or young tree which were far

beyond their reach from the ground. Where the shrubs grew tall and

were especially desirable, they would stand on their hind feet and beat

down the brush with their bodies till they could reach much of the upper

parts of the foliage.

THE WHITE PINE
'

FORESTS.

In the white pine forests the principal sheep food plant is the

huckleberry, Vacc'mium macrophyllum (Hook.) Piper. This plant
forms a large part of the shrubby undergrowth. The bushes are vase-
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shaped and vary from one to five feet in height. In August, 1911, they

were full of luscious acid berries, sometimes dark red but usually blue-

black in color, and the young twigs were covered with large tender

leaves. In the dense woods, these leaves remained more or less moist

and succulent all day long.

In addition to the huckleberry, this region furnished an abundance

of shrubby growth of various other species which the sheep consumed

with relish. The following grazing notes were here taken:

PLANTS OF THE WHITE PINE FORESTS WHICH THE SHEEP

EAT READILY AND USE MUCH FOR FOOD.

Vaccmium macrophyllum (Hook.) Piper. Broad leaved huckleberry.

The most important sheep food in the white pine region.

Symphoricarpos racemosus Michx. Coral berry. Very much liked by
the sheep. Especially abundant near the edges of the woods.

Amelanchier florida Lindl. Service berry. Well liked but not very

leafy and not very abundant in the deep woods.

Acer douglasi Hook. Maple. Well liked but not very abundant. The

sheep climb high to get the leaves of this.

Rosa nu/fcana Presl. Rather abundant and much eaten.

Cornus stolonifera Michx. Red dogwood. Well liked and fairly

abundant.

Thermopsis montana ovata Robinson. Well liked but not abundant.

Menziesia glabella Gray. Abundant and much eaten but not supplied

with a very large amount of foliage.

Lonicera utahemis Wats. Honeysuckle. Abundant and much eaten.

Spiraea corymbosa Raf. Spirea. Much eaten but too small to furnish

a very great amount of food.

Rosa gymnocarpa Nutt. Rose. Rather abundant and much eaten.

Alnus oregona Nutt. Alder. Abundant and much eaten.

Vagnera sessillfolla (Baker) Greene. False Solomon's seal. One of

the delicate herbs which was much relished by the sheep and was

fairly abundant.

PLANTS EATEN VERY LITTLE AND OF No PRACTICAL

GRAZING IMPORTANCE.

Pachistima myrsinites (Pursh) Raf. This rather pretty evergreen shrub

is occasionally nibbled at by sheep but although it is very abundant

in these woods it furnishes practically no food to the sheep because

of their dislike for it.

Rubus parviflorus Nutt. Thimble berry. This large leaved plant is

abundant in the white pine woods. It is, however, not often touched

by the sheep. It forms no appreciable factor in their food supply.
Holodiscus discolor Maxim. Ocean spray. For some unaccountable

reason the sheep eat but little of this abundant shrub.

Cornus canademis L. Dogwood.
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Clintonia uniflora (Schult.) Kunth.

Chimaphila umbellata (L.) Nutt. Princess pine.

L'mnaea americana Forbes. Twin flower.

Pyrola picta Integra (Gray) Piper. Shin leaf.

Pyrola bracteata Hook.
The last six plants form a considerable part of the surface vege-

tation under the trees and bushes. They are nibbled a little by the

sheep but none of them are relished and they play but little part in the

food question.

PLANTS NOT EATEN AT ALL.

Athyrium cpc/osbrum Rupr. Spleenwort.

Phegopteris dryopteris (L.) Fee. Oak fern.

Polystichum munltum (Presl.) Kaulf.

Abies grandis Lindl. White fir.

Pinus monticola Dougl. White pine.

Pseudotsuga mucronata (Raf.) Sudw. Douglas fir or red fir.

At this season of the year (August), other food is abundant and

the ferns and conifers are practically never eaten. During the tour

weeks in which the writer studied the habits of 6000 sheep, he saw one

sheep eat a few leaflets of Athyrium cyclosorum once.

The sheep are very fond of various species of mushrooms

(Agaricus and related genera) but these can scarcely be said to have

much food value.

THE MEADOWS IN THE WHITE PINE REGION.

Strange as it may seem, the meadows which under cultivation

produce large crops of timothy hay and are so valuable in other forms

of agriculture are of little value in sheep grazing. The plants of the

meadow are too dry and the meadow is too hot and light. The sheep

prefer the dense woods and the moist succulent plants of those woods.

In the early morning and in the evening when the meadows are cooler

and are moist with dew the sheep will graze upon them. In the middle

of the day they will scarcely touch them. Since the larger ones are

under cultivation by private owners or lessees, it is only the very small

ones and the edges of the larger ones that are accessible to the sheep.

Here such plants as the following were readily eaten and furnished food.

PLANTS OF THE MEADOWS WHICH WERE EATEN
AND FURNISHED FOOD.

Trautvetteria grandis Nutt. False bugbane. This plant has large

leaves with long petioles. It is eaten with avidity.

Rudbecfyia occidentalls Nutt. Cone flower. Abundant along the edge
of the meadows and readily eaten in the evenings.

Veratrum californicum Durand. False hellebore. The sheep are ex-

traordinarily fond of this plant, which grows in wet places at the

edges of meadows and in ravines in the woods. When they strike
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a patch of it they eat it clean leaving nothing but about an inch

of the central core of the stem projecting above ground. This

plant is reputedly poisonous. This phase of the question is dis-

cussed later. (Fig. 8.)

Solidago elongata Nutt. Golden rod. Abundant and eaten in the

evenings.

Thalictrum occidental Gray. Meadow rue. Eaten in the evenings

but not very leafy.

Aconitum columbianum Nutt. Aconite. Eaten in the evenings.

Possesses considerable foliage.

Festuca subulata Trin. Fescue. A tall grass but not furnishing a great

amount of forage.

Castilleja minlata Dougl. Indian paint brush. Eaten only in the

evenings.

Potentilla nuttallii Lehm. Cinque foil. Eaten in the evenings.

There seemed to be no plants on the edges of the meadow which

the sheep consistently avoided. If they ate there at all they ate every-

thing. They swept over the ground and mowed it clean.

The eagerness with which the sheep ate Varairum californicum is

quite interesting in the light of the reputed poisonous qualities of this

plant. Many farmers are in the habit of attributing to it the death of

sheep, cattle, and horses. On the smaller Vassar meadow near the

south end there was a large quantity of this plant. With its large green

leaves and panicles of young fruits it stood about five feet high and was
mixed with other typical meadow plants. On one evening the writer

saw the sheep sweep over this patch and in less than fifteen minutes

east every V eratrum plant clean on about one acre. As is shown
in figure 8, they left nothing but a stub. The writer has also re-

ceived a report from near Lake Pend d'Oreille, in Idaho, of horses

eating and relishing this plant. There is no doubt but that for sheep at

least his plant is not only not poisonous, but is greatly relished and is

a useful article of food.

THE YELLOW PINE FORESTS.

In the yellow pine forests the principal food plant is the buck-

brush, Ceanothus sanguineus Pursh. The sheep are very fond of this

plant. They strip it of leaves and fruits as high as they can reach and
beat down the taller bushes with their necks and bodies and eat up just

as far as they can. Higher up on the mountains the sticky laurel,

Ceanothus velutlnus Dougl., replaces the buckbrush in the vegetation.
It is equally relished by the sheep, but in the region studied the sheep

rarely got up to it. The fruits of both of these species of Ceanothus
are very oily and are very fattening. Sheep grazing upon them become
sleek and fat very quickly. These two plants are the most fattening
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on the range and altogether are the most valuable sheep food plants in

this whole region.

While buckbrush is the most abundant shrub in he yellow

pine forest, there are a number of other shrubby plants which are also

used for food.

PLANTS OF THE YELLOW PINE FORESTS WHICH
THE SHEEP EAT.

Ceanothus sanguineus Pursh. Buckbrush.

Ceanothus velulinus Dougl. Sticky laurel.

The two most important food plants of the region.

Symphoricarpos racemosus Michx. Coral berry. This plant is quite

abundant in the yellow pine forests and ranks next to the buck-

brush as a food plant.

Opulaster pauciflorus Piper. Ninebark. The sheep eat the flowers

and the surrounding bracts of this plant but eat very few of the

leaves.

Acer douglasii Hook. Maple.
Thalictrum occidenlale Gray. Meadow rue.

Vagnera sessilifolia (Baker) Greene. False Solomon's seal.

These three plants are eaten in the yellow pine region and bear

about the same relation to the forage as they do in the white pine

woods and meadows.
Berberis repens Lindl. Oregon grape.

Cornus occidentalis (Torr. & Gray) Coville. Dogwood.
Both of these plants are eaten readily but are not sufficiently abun-

dant to be great factors in the food supply.

Coptls occidentalis (Nutt.) Torr. Goldthread. Eaten a great deal by
the sheep but not large enough to be important.

Cornus canadensis L. Dogwood. This plant seemed to be eaten more

by the sheep which were grazing in the yellow pine than by those

grazing in the white pine.

Spiraea corymbosa Raf. Spirea. Readily eaten but too small to be

important.

PLANTS WHICH THE SHEEP Do NOT EAT.

Arctostaphylos uva-ursi (L.) Spreng. Kinnikinnick.

Rubus parviflorus Nutt. Thimble berry.

Chimaphila umbellata (L.) Nutt. Princess pine.

These three plants are very rarely eaten by the sheep and enter

not at all into the food supply for sheep of this region.

EFFECT OF GRAZING ON THE FOREST.

Upon the questions connected with the effect of sheep grazing
on the reproduction, fire protection, and other problems of forest man-

agement there are many differences of opinion. Many conclusions have
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been drawn based only on local data or on the mere opinions and

prejudices of the men involved. Such conclusions are not only unscien-

tific but they have often been the cause of mistaken forest policy and

much ill-feeling among the parties affected.

The facts herein presented and the conclusions drawn relate only

to the conditions as described herein when well-managed bands of sheep
were being grazed on leased land which had an abundance of forage
for the number of sheep which it was sustaining.

FOREST REPRODUCTION.

As far as the trees which make up the wood products of this

forest are concerned, the sheep grazing observed had absolutely no dele-

terious effect upon reproduction. The sheep never ate the young conif-

erous trees or any of their foliage. There are no hardwoods produced
in this region. The herding system described above so scattered the

sheep that there was no serious trampling or breaking of seedlings and

young trees. The trails formed by the sheep were not deeply cut ex-

cept in the neighborhood of the bedding grounds.
The sheep feeding described had no deleterious effect on the

shrubby plants and herbs of the region. The brush was as abundant
when the grazing grounds were re-examined in the summer of 1912 as

it was before the sheep reached it in 1911. Compare figures 5 and 6
taken on the same hillside in 1911 and 1912. Even the bedding
grounds of the sheep were not all ruined by the excessive tramping and

over-grazing, as is usually contended by the opponents of sheep graz-

ing. Figures 7, 8, and 9 were taken on the same bedding ground;

figures 7 and 8 in 1911, just after the sheep had passed over it, and

figure 9 in 1912, after it had a winter and spring to recover. The
sheep were bedded here for five nights in 1911.

Figure 1 3 represents a piece of ground which according to the

men in charge of the sheep they had used for four nights as a bedding
ground in 1 9 1 0. It was taken before the sheep reached it in 1911.
The spontaneous growth of timothy which has occurred is greater than

is often found on planted meadows. Across the road from it is a

patch of coral berry which was grazed clean in 1910. It is repre-
sented after its recovery in 1911 in figure 14.

The only bedding ground observed which had really suffered and
had not recovered from its previous year's grazing is illustrated in fig-

ures 11 and 12. Figure 11 represents it after the sheep had been
bedded on it two nights in 1911. They remained there altogether

eight nights. The herder had planned to bed them up on the ridge
after the third night but the habits of the sheep were too strong and
they returned to this bedding ground every night. The plants which

originally occupied this ground were of the type usually found on the

edges of meadows and were mostly tall weedy herbs, and of little

forage value.



18 Plants Used by Sheep on Mountain Range.

FIRE PROTECTION.

The actual grazing of the sheep has little bearing on the fire pro-

tection of the forests examined. The eating of the shrubby underbrush

removes some of the danger of the start and spread of ground fires. But

the sheep do not touch the young pines and firs and spruces and these

burn much more readily than do the deciduous shrubs and trees. The
presence of the sheepmen in the woods is, however, an aid in fire pro-
tection. The first and most essential thing in fighting a forest fire is

to know quickly that one exists and to have some one there before it is

large. The sheepmen fear fire. Their sheep are very unwieldy and in

case of a fire of any size would be destroyed in large numbers. They
are, therefore, very watchful of camp fires, both of their own and of

other campers whom they may find in the woods. The woods during
the huckleberry season are well filled with campers, many of whom are

inexperienced and do not realize the fire danger. The sheepmen are

constantly on the lookout and are ready to get word to the forest fire

patrol and to stamp out a fire in its incipiency. They clear out the roads

so that they may move their sheep and camp supplies and thus make the

country accessible to the fire fighters.

The usual contention that it is to the interest of the owner of stock

to burn over the forest floor and thus to induce a new growth of weeds
and grass can not apply to the sheepmen in this region. Weeds and

grass are not what he wants. He wants the dense woods full of moist

and succulent brush and these would be desroyed by a forest fire.

In the Pacific Northwest, the fire season is the months of July, August,
and September. These are the months when the sheep are in the woods
and when the sheepmen most dread the fires.

After the forest is logged and burned over, it is several years
before the brush re-establishes itself to such an extent as to form good

grazing. Figure 1 5 shows a piece of yellow pine land which was
burned over by the owner, the lumber company, after logging oper-
ations in 1907, four years before. It is not yet as valuable for sheep

grazing as unburned land.

RELATIONS OF THE SHEEPMEN AND LOCAL FARMERS.

In the days of the open and uncontrolled range, much ill-feeling

and hostility arose between the sheepmen and the local farmers of the

region grazed over who were usually trying to raise some cattle and

horses. The present leasing system followed by the Potlatch Lumber

Company eliminates all such difficulty. The sheepman pays for and owns
the grazing on certain definite tracts of land. The farmers have their

own land or lease definite tracts from the lumber company. Each

party knows his own land and respects the other man's rights.

In the olden days under the "first come first served" system of

the open range, each year saw a race between sheepmen for the best

land. The finest grazing was the most overstocked. Such strenuous
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competition resulted always in the disregarding of the rights of others

and hostility was the inevitable outcome.

The writer believes that such grazing as is here reported of sheep

on mountain summer range is a very important and valuable factor in

the development of sheep raising in the northwest. The passing of the

open, uncontrolled range should not mean the passing of sheep grazing.

Sheep are valuable animals for any country and where so much range

land must always remain available, it ought to be used wisely under a

leasing system so that it will not be abused, for the production of a

large amount of mutton and wool.

SUMMARY.

1 . The use of the winter range is conditioned on the use of summer
ranee.

2. In the region studied, shrubby plants and brush are much more

important as sheep food than are grasses and herbs.

3. The principal food plant of the yellow pine forest is the buck-

brush. Its two species are by far the most fattening plants

on the range.

4. The principal food plant of the white pine forest is the huckle-

berry.

5. Under the conditions observed, the sheep never eat ferns and

conifers.

6. Well managed sheep grazing is having no deleterious effect on

the reproduction of the forest or of its grazing plants. , .

7. The presence of the sheepmen in the forest during the fire season

is an assistance in fire protection.

8. The leasing system for grazing lands tends to eliminate injurious

competition, over-grazing, and grazing feuds, and is by far

the most satisfactory method of handling these lands.

9. Well-managed sheep grazing, such as is here reported, is a val-

uable and important factor in the sheep business of the

northwest. Such grazing should be encouraged and extended

till every square mile of available summer and winter range
is in use and the wool and mutton used in the northwest is

produced in the northwest.
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PLATE I

FlG -

!
SheeP gathered on the bedding ground, settling down for the night,

ihis bedding ground is on a small meadow south of the Windus meadow. The
meadow has not been cultivated and is covered with its native flora.

FIG. 2. Sheep grazing on the edge of the Round Vassar meadow. The forest
in the background is chiefly white pine and white fir.





PLATE II.

FIG. 3. Lundsford's meadow. The Mica Mountains show in the background.
The trees in the foreground are yellow pine.

FIG. 4. A corner of the Round Vassar meadow. The trees are mostly white

pine and white fir.





PLATE III.

FlG. 5. A typical feeding ground in the white pine forest. The bushes in the

foreground are the broad-leaved huckleberry, the chief food plant for sheep in this

region. The large trees are white pines.





PLATE IV.

FlG. 7. At the edge of the Round Vassar meadow. The sheep had just grazed
this for the first time. Here they were bedded for five nights.

*





PLATE V.

FlG. 9. The same ground as shown in Figs. 7 and 8, showing the vegelalion
which had sprung up one year later before the sheep reached the place. There was
no injury to this bedding ground.





PLATF VI.

He. II. The bedding ground behind the camp shown in Fig. 16, after the
sheep had been on it two nights. It was originally covered with a dense growth of
herbaceous weeds.

FIG. 12. The same bedding ground as pictured in Fig. 11, taken one year later,
before the sheen reached it. TfiU wac t\,* nUr k^^; , .J ...u:_L .. _. :_: i L..





PLATE VII.

FIG. 13. The year before this picture was taken this was a bedding ground of

the sheep and was grazed clean. One could scarcely ask for a better stand of timothy.

FIG. 14. This is just across the road from Fig. 13, and shows coral-berry which
was grazed clean the year before. Note the perfect recovery.





PLATE VIII.

Fie. 15. A piece of yellow pine forest near Yale, Idaho, which has been logged
and burned. The vegetation is not as favorable for sheep grazing as it was before

burning. The burn is four years old.

FIG. 16. A sheepherder's camp. The bedding ground of the sheep shown in

Figs. 1 1 and 12 lies just behind this tent. One of the sheep dogs is shown in the fore-

ground.
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DIGEST

Fitting live stock and showing at fairs demonstrates the possibili-

ties in well bred and well selected animals when brought to the high-

est condition by proper feeding and fitting. Showing superior animals

is the best kind of advertising a stockman can employ. Pages 3 to 5.

Careful selection of the wethers to be fitted is the foundation upon
which all the work of feeding and fitting depends. .

The individuals for

the show ring should be rigidly selected from the offspring of choice

ewes of good breeding and milking qualities mated to rams of pro-

nounced merit. Pages 6 to 7.

Feeding for the show must begin early and at no time should there

be a lack of suitable feed and pasture to keep the sheep growing and

thrifty. Care is necessary in getting them properly started on feed.

The wethers should be kept gaining gradually and never crowded.
Page 7.

The value of various grain rations for fitting yearling wethers was
studied at this Station in experiments covering two periods of three

years each, the wethers being shown at the International Live Stock

Exposition and judged both on foot and on the block. During the sec-

ond of the two year periods bran was added to the grain rations to

lessen the difficulty of keeping the wethers on feed. The wethers were
kept on grass pasture without additional feed from about May 20 to

August 1, when grain feeding began. Until November 1 they were
turned to pasture every day the weather permitted. The roughage fed

during the trial, in addition to pasture, consisted of hay, cabbage, and
roots. Pages 8 to 20.

The wethers fed peas, oats, and bran were awarded first place in
the carcass competition between the various loss each of the three years
of the second period, and were also awarded the largest number of in-

dividual prizes at the show. Though peas were comparatively expen-
sive, they produced firm flesh of high quality and also made good gains.
They are therefore highly recommended for show fitting when fed in
combination with oats and bran. Page 15.

Barley, oats, and bran ranked second in the carcass competition be-
tween the lots, and also in number of individual prizes awarded in the
open classes. Page 18.

Barley and oats stood third in point of prizes won at the show and
also ranked third in the carcass competition. This ration produced the
lowest gains of any fed during the second period. Page 18.

Corn, oatsv and bran and corn and oats produced the largest and
most economical gains, but, with a few exceptions, the wethers fed this
ration were inclined to be soft and over done. Carcasses from the lot
fed corn, oats, and bran were never awarded prizes in the regular car-
cass classes. Pages ig to 19.
Whole oats fed alone are a most excellent feed for sheep which are

well advanced in flesh, but, as a rule, for sheep being fitted for fat
classes, they are too bulky to insure the desired finish. Page 14.
Show wethers must be carefully trimmed so that they will appear

at their best in the ring. After the last trimming, neat fitting blankets
are put on to protect their fleeces. Page 21.

It is more difficult to fit wether lambs than yearling wethers The
lambs are taught to eat grain and clover or alfalfa hay as early as pos-
sible by means of a lamb creep. Abundant exercise and plenty of green

help to keep them in good growing condition throughout the fitting
period. Pages 21 to 24
For a few days before the trip to the show the sheep should be fed

less green feed, and the total amount of feed given at the last meal be-
tore shipment should be reduced about one-half. During shipment and

ter arrival at the show careful provisions should be made for their

Pages 24 to 26.



GROUP OF YEARLING WETHERS READY FOR THE SHOW
After the last trimming, blankets are placed on the wethers to protect t^eir

fleeces.

FITTING YEARLING WETHERS AND LAMBS
FOR EXHIBITION

GEO. C. HUMPHREY AND FRANK KLEINHEINZ

Fitting live stock and showing it at fairs and expositions has

become an established custom in countries where improved live

stock is maintained. Beginning with the district or county fair,

where the show is of local interest, and passing to the larger
shows of state, national, and international scope, the fitting and

showing of superior types of farm animals is of great value and

importance to the live stock industry. It impresses upon the

minds of all who see the exhibits a knowledge of the types and
breeds of farm animals adapted to various purposes, and dem-
onstrates the possibilities in well bred and well selected animals

when brought to the very best condition by proper feeding and

fitting.



4 WISCONSIN BULLETIN 232

To promote this means of education, state fairs, associations

and oftentimes individuals directly or indirectly benefited, offer

liberal prizes to encourage breeders to spend their time, energy,
and means in fitting their animals for shows. Exhibitors, how-

ever, are usually benefited most by the art and skill which they

develop in selecting and feeding their animals and from the pub-

licity they derive from showing them. To be able to show supe-

rior animals is the best kind of advertising a stockman can em-

ploy. Such advertising is more to be sought after than the prize

money offered as premiums. On the other hand, poorly selected

and fitted animals detract from the educational features of the

show ring, misrepresent and injure the breed represented, give

the owner a poor reputation as a breeder and discourage, rather

than encourage, onlookers in selecting and rearing better live

stock. Too much emphasis cannot be placed, therefore, upon

carefully selecting and fitting animals which are to serve for

show purposes.

How PRACTICAL BREEDERS SHOULD REGARD SHOW ANIMALS

Well fitted animals exhibited in the show ring, especially fat

breeding animals of meat producing types, are frequently con-

demned by farmers and breeders who have never fitted and

showed live stock. It is true that one can justly criticise the high

condition in which such animals appear if one does not understand

that the owner has fitted them simply to show to the public the

possibilities of animals of such selection and breeding. The

show ring is not intended to educate the stockman to have his

animals in show yard condition at all times, but rather to educate

and to inspire him to select animals of superior breeding and of

such individuality that he can make them attain the size, con-

formation, quality, and condition most desirable when the time

comes to market them.

Though the extremely fat animal is in poor condition to breed

most successfully, in that condition it demonstrates the possibility

of offspring which it or similarly bred animals may produce

when in proper breeding condition. The fat steer, wether, or

barrow is a safer means of demonstrating such qualities than is

the breeding animal, but there can be no objection if an owner

chooses to fit and show a given number of his breeding herd or

flock at his own risk to promote the interests of the breed and ad-
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vertise his work as a stockman. While he may be criticised for

overfeeding, many stockmen may be criticised for underfeeding
and failing to bring out the full development of their animals.

No serious objection can be offered to show yard animals when

people understand the object of showing and know better than

to invest their time and money in endeavoring to imitate show

FIGURE 1. THE NARROW, LONG-LEGGED LAMB IS NEVER A PRIZE
WINNER

Grade Shropshire lambs of same age and given the same feed and care. Never
select a lamb like the one on the right for fitting. The lamb on the left is of a
good show type.

yard standards of condition in maintaining the practical breed-

ing herd or flock.

When sheep have been once highly fitted and shown they can-

not be kept in that condition, but must be reduced in flesh. This

must be done most carefully, or the sheep may be seriously in-

jured, or even killed. However, if the owner is a careful feeder,

he does not sacrifice as many of his animals by show fitting as

many believe, because he understands reducing their flesh, as

well as putting it on. Reducing show sheep in flesh is accom-
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plished chiefly by cutting down their feed very gradually and

being sure that they obtain an abundance of outdoor exercise.

SHOW YARD COMPETITION DEMANDS FITTING

Tut* standard of excellence which governs awards made in the

show ring demands the highest degree of perfection it is possible

to obtain. The exhibitor must breed and care for all animals in a

FIGURE 2. NEVER CHOOSE A WETHER LIKE THIS FOR FITTING

It is time wasted to fit a wether with a low back. This wether is also poor
in heart girth and hind quarters.

manner to bring out all the merit and the possibilities they pos-

sess, the same as the horseman breeds and trains his horse to

develop all the speed possible in order to go a mile in the shortest

time. To the extent that a man fails to select and fit his animals

properly, in just so far is he apt to fail in having his animals

awarded high honors in the show ring. The live stock judge must

recognize size, excellence of form, quality, and, in classes of fat

stock, high condition of flesh, all of which depend upon the

careful selection and skillful feeding of the animals.
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THE SELECTION OF WETHERS FOR SHOW PURPOSES

Upon careful selection of the animals to be fitted depends much
of the success of showing, for this is the foundation upon which

all the work of feeding and fitting depends. Yearling wethers,

which this bulletin deals with mainly, are the most difficult to

select for the reason that most wethers are marketed as lambs

11'. i Ki; :;. Ti.K l'RI/K\VI.V\KR .\U>T IIAVK A .STRAIGHT/ STRONG BACK
Choose wethers for fitting with straight, broad backs, well muscled and free

from any depression, and which will not give way under the judge's hand.

Therefore, to show yearling wethers, the selection must com-
mence with choosing lambs which are kept to give opportunity
later to select yearlings suitable for fitting. The highly fitted

lamb does not often make a good yearling ; consequently a num-
ber of unfitted lambs must be held in reserve for the selection of

yearlings later.

To produce lambs which are most suitable for show purposes
choice ewes noted for their good breeding and milking qualities
should be selected. These should be coupled with a ram of ex-

cellent breed and mutton type, having a straight, wide, thickly
fleshed back, full, low-set thighs, and a constitution and pre-
potency which enable him to transmit these qualities to his get.
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Filially, the individual to be fitted must be rigidly selected,

which necessitates careful scrutiny and handling to avoid animals

with defects and to get as desirable form and quality as possible.

Good breed type; a close, dense fleece; a straight, broad back,

with well developed muscle and free from any depression; a

broad, level rump ; low, thick thighs ;
and straight, well-set legs

are qualities sought for in the selection of lambs. In other words,
the score card for mutton sheep shown on this page, which the

shepherd must keep in mind, is carefully applied to each individ-

ual and only such selected as conform to its requirements.

THE UNIVERSITY OF WISCONSIN
COLLEGE OF AGRICULTURE

DEPARTMENT OF ANIMAL HUSBANDRY
SCORE CARD FOR MUTTON SHEEP

SCALE OF POINTS
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To secure good yearlings the development of the lambs is care-

fully watched, and when the lot to be fed for the show is finally

selected it has been the practice to save, so far as possible, only

those which possess the foregoing characteristics, and have in

addition the ability to feed well and lay on firm flesh, covering

the sheep well over its entire body.

FEEDING SHOW WETHERS

Having laid a good foundation by carefully selecting the right

kind of wethers, one must proceed to feed them in a manner to

insure a finished form that will conform to or at least closely ap-

proach the judge's ideal. Several factors enter into the success-

ful feeding of any class of animals and especially into the feed-

ing of show wethers. Time is, a factor not always appreciated.

Feeding for the show must begin early at least fifteen to eigh-

teen weeks prior to the date of the show and at no time in the

life of the sheep should there be any neglect in providing suit-

able feed and pasture to keep the sheep growing and thrifty.

When the time for special fitting and feeding begins, alertness

on the part of the feeder to observe the manner in which the

wethers eat and thrive, judgment regarding the kinds and

amounts of feed to supply daily, and regularity in feeding and

caring for the sheep each day, are all factors of great importance.

All who have had to do with feeding sheep realize how fastidious

they are and how necessary it is to have conditions just right,

so as to avoid getting them off feed and retarding the gain and

development necessary to obtain the high state of flesh demanded

in the show ring. Great care must be exercised to get them

properly started on their feed. Likewise as the wethers approach
the finishing point and their appetites are less keen, the feeder

must exercise his greatest skill to keep them doing well. In push-

ing wethers forward there is also the danger of overdoing the

work and having them soft and flabby, or in a condition often

spoken of as "stale." The character of the feed and the rate at

which they are pushed along in the process of fattening are the

factors which account for the difference between wethers of un-

finished, prime, or overdone condition.

As the University flock is composed of a variety of breeds it

has been possible each year to select and show lambs of several

breeds, and also to show yearling wethers in many different
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classes. For the past twelve years sixteen to twenty head of

yearling wethers have been fitted and shown each year by the

University at the International Live Stock Exposition held in

Chicago. During this time every effort was put forth to select

the wethers carefully and feed them intelligently so that they
would be in prime condition as regards form, finish, and quality

of mutton and would be able to compete successfully with other

fat sheep exhibited at this show. The competition was both on

foot in the show ring and on the block, where the dressed carcass-

es were judged. During two three-year periods, 1902 to 1904,

and 1907 to 1909, respectively, the wethers fed were divided each

year into four lots as uniform as possible with reference to breed,

size, and general quality, and the respective lots fed the grain ra-

tions shown on page 12.

In view of the fact that the trials with the various grain rations

fed during each of these two periods were triplicated, and records

of the feed consumed, the gains made, and the prizes won were

carefully kept, it has been decided to give a brief report of the

work of fitting show wethers for the two periods for the benefit

of all who undertake to show sheep. The results of the trials

for the first period have been previously published in the Twentv-

second Annual Report of this Station and are here reviewed in

order to present a complete record of the work.

FEEDING UNIVERSITY SHOW WETHERS

The special feeding and preparation of University wethers for

the International Live Stock Exposition, which occurs about the

first week of December, has always commenced about the end of

July or the first of August. Prior to this time, from about May
10, the wethers had been on grass pasture without additional

grain, hay, or other feed. The pasture season gave them a rest

from the heavy feeding of concentrates and put them in the best

condition to make good use of the grain and other feed supplied

them when the special preparation for the show commenced.

In order to study the value of various grain rations, the wethers

were divided into four lots each year as heretofore stated and fed

their respective grain rations in separate pens. All ran together

to receive pasture, hay, cabbage, and roots. They were turned to

pasture every day that the weather permitted so as to give them
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all the chance possible to exercise and get what grass they cared

for up to November 1, after which they were kept in the barn

day and night. Pains were taken not to expose them at any time

to storms. The roughage, in addition to pasture, consisted of hay,

cabbage, and roots. Clover hay was fed when it could be secured,

FIGURE 4. DEEP, FULL HINJ :<Jl.\UTERS ARE ESSENTIAL IN SHOW
WETHERS

Wethers which are narrow and thin in the thighs never please the judge or
the butcher.

and at other times mixed hay, containing as much clover as pos-

sible.

The condition of the pasture determined the time of commenc-

ing to feed hay, and the amount fed was determined by feeding in

addition to their other feed, all the hay the wethers would eat

without leaving any waste. Cabbage was fed at the rate of one

to two pounds per head daily as soon as it was "available, which

was usually early in September. Up to about September 20, the

hay and cabbage were fed in the evening only. As soon as ruta-

bagas were available, which was usually early in September, they
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were fed at the rate of one pound per head. As the feeding peri-

od advanced and the weather became cooler, the amount of cab-

bage was reduced and the amount of roots increased. The feed-

ing of cabbage was usually discontinued altogether about the

latter part of October, and the amount of roots was then increased

to as high as two and one-half pounds per head daily.

GRAIN RATIONS FED TO SHOW WETHERS

The following grain rations were fed in 1902 :

Lot 1. Equal weights of cracked peas and whole oats.

Lot 2. Equal weights of cracked peas and whole oats.

FIGURE 5. A GREEN BITE AND EXERCISE HELP SHOW WETHERS

Up to about the end of July, the wethers to be fitted were kept on grass
pasture without additional feed, thus being given a rest from heavy feeding of

concentrates.

Lot 3. Equal weights of cracked wheat and whole oats.

Lot 4. "Whole oats.

During the years 1903 and 1904 the grain rations for the re-

spective lots were the same as in 1902 with the exception that

cracked barley was substituted for cracked wheat in Lot 3.

During the three years 1907 to 1909 the grain rations fed each

year were as follows :

Lot 1. Oats, 5 parts ; corn, 4 parts ;
wheat bran, 1 part.

Lot 2. Oats, 5 parts ; peas, 4 parts ;
wheat bran, 1 part.

Lot 3. Oats, 5 parts; barley, 4 parts; wheat bran, 1 part.



FITTING YEARLING WETHERS AND LAMBS FOR EXHIBITION 13

Lot 4. Oats, 5 parts; barley, 5 parts.

Records were kept of the actual amount of grain consumed and

of the weights and gains made, the sheep being weighed every

two weeks.

No hard and fast rule was followed, nor can one be given, for

feeding grain to show sheep, unless it is to feed according to the

condition of the wethers, the appetite of the sheep, and the judg-

ment of the feeder, which has been developed from actual experi-

ence. Some showmen have experienced bitter disappointments

by feeding all the sheep would eat, which resulted in their being

overdone and in a soft condition at the time of showing. At the

beginning of the feeding period during extremely hot, and also

during dull, moist weather the sheep were fed smaller amounts of

grain, in order to avoid getting them off feed, than they were fed

after getting them accustomed ^o grain and during the clear, cool

weather. During the coldest weather they were fed most liberally.

To begin with, one-half to one pound of grain per head daily was

fed. During the first month the wethers were usually fed grain

in the morning just before being turned to pasture, while usually

from about the middle of September grain was fed twice a day
until the end of the trial. The time to commence feeding grain

twice a day must be determined largely by the condition of the

wethers and how fast they must be pushed forward, or possibly

held back, to insure their being in prime condition at the time

they are to be shown. The ability on the part of the feeder to

know when to feed liberally or moderately is the key to success in

fitting. For the greater part of the feeding period one and one-

half to two pounds of. grain per head was fed to the wethers, and

in only a few instances and for only short periods of time did the

amount of grain fed daily exceed two pounds for any of the lots.

RESULTS OF FEEDING VARIOUS GRAIN RATIONS

Table I shows the average weekly gain per head, amount of

grain consumed per head daily, and the amount of grain con-

sumed per pound of gain for each lot included in the two re-

spective three-year periods.

From Table I it will be noted that the principal difference in

the rations fed during the two periods was in the addition of

wheat bran, which was fed during the second period. The bran

was added to lessen the difficulty of keeping the wethers on feed,



14 WISCONSIN BULLETIN 232

which it is easier to do, especially in summer, with a light, bulky
ration than with a more concentrated one. The wheat bran is

excellent to keep the bowels in good condition, and it also has a

high nutritive value for feeding purposes.

The ration of wheat and oats fed in 1902 was the only unsat-

isfactory ration fed during the two periods and was discontinued

after feeding it for .only one year. It was difficult to get the

sheep to eat it regularly and the gains made by the wethers

were therefore small.

TABLE I. AVERAGE RESULTS FOR THE TWO 3-YEAR PERIODS OF FEED-
ING VARIOUS GRAIN RATIONS TO WETHERS

1902-04

Rations fed



FITTING YEARLING WETHERS AND LAMBS FOR EXHIBITION 15

tuse they did not carry quite enough i'at with the lean, which

an indication of not enough finish.

As will be noted from Table i, the rations of whole oats and

barley and oats made comparatively lower gains than any

the other rations. Substituting wheat bran i'or 20% of the

barley in the ration of oats and barley, as was done in the sec-

ond trial, increased the efficiency of this ration quite materially.

The rations of corn and oats, and of corn, oats, and bran pro-

duced the largest and most economical gains. With a few ex-

ceptions, the wethers fed this ration were inclined to be soft and

somewhat overdone, to which condition both judges and butchers

object.

Peas and whole oats produced the second largest gains in the

first trial and the third largest gains in the second trial when

wheat bran was substituted for 20%, of the peas. Peas are com-

paratively expensive, but produce a firm quality of flesh, as

well as good gains, and are highly recommended when fed in

combination with oats and bran for show fitting.

In 1904, representatives of the four lots were slaughtered and

the carcasses grouped according to the ration fed and judged by
a meat expert of the Union Stock Yards. On the basis of the

carcasses being well covered -along the back and well filled out in

the thighs, having an even distribution of fat over and through-

out the entire body, without a surplus about the kidneys and

the rump, and 'the flesh being of a good color, the lots were

ranked as follows with respect to the rations fed: Corn and

oats, first; whole oats, second; cracked peas and oats, third;

barley and oats, fourth. During each year of the second period
the above plan of having the carcasses grouped according to the

respective lots and judged by a meat expert was carried out with

all of the wethers of each lot included. It is a very noteworthy
fact that the wethers fed peas, oats, and bran were awarded
first place each year during this period. From Table II it will

also be noted that in 1907 the second prize carcass, in 1908 the

first and second prize carcasses, and in 1909 the third prize car-

cass were all produced on this ration. These latter prizes were

awarded by a different judge than the one who passed on the

groups.

Lot 3, fed barley, oats, and bran, was awarded the second place
in 1907 and 1908 in the comparison of groups, and third .place
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in 1909. A Southdown carcass fed barley, oats, and bran, was

awarded first prize in 1907 in the regular class for wether car-

casses.

Lot 4, fed barley and whole oats, in the comparison of groups
was awarded second place in 1909, third place in 1907, am
fourth place in 1908. A Southdown carcass from this lot in

1909 was awarded the first and championship prizes in the regu-

lar carcass classes.

FIGURE 6. IN THE ROUGH BEFORE TRIMMING BEGAN

Pure bred Oxford yearling wether, before the "blocking out", or first trimming.

Lot 1, fed corn, oats, and bran, was awarded fourth place as

a group in 1907 and 1909, and third place in 1908. Carcasses

from this lot were never awarded prizes in the regular

carcass classes. They were always criticised as having too

much fat deposited about the kidneys and the rump, and not

enough fat mingled with the muscle tissues to give the rich,

marbled color so desirable in mutton carcasses and to render

the cuts juicy and tender. There was a marked contrast in the

carcasses of Lot 2, produced on peas, oats, and bran, and those

of Lot 1 with respect to this condition. The fat and lean of the

carcasses of Lot 2 were well mixed and the surplus fat was
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evenly distributed over the entire body. One judge remarked

that the. fat on the carcasses of Lot 2 could not have been laid

m more evenly with a brush. This condition of the carcass not

only produced mutton of rare quality, but incurred less waste

in the cutting up and retailing of the carcass.

From Table II it will also be noticed that the wethers fed peas,

oits. and bran were awarded many prizes in classes judged on

VKTIIKK AS T\ FIGURE 5, HEADY FOR THE SHOW
RING

To appear at their best in the show ring, sheep must not only be carefully
fitted, but also properly trimmed. This wether was awarded first prize and
championship at the International, 1910.

foot, which also indicates the value of this ration for show fit-

ting.

In the earlier trial of this experiment, 1902-04, 23 cash prizes

were awarded to the wethers in the various lots. The distri-

bution of the prizes,, and also the ration fed each lot, is shown in

Table III.

During the three years of the second trial 50 cash prizes were

awarded to wethers fed the four respective rations. The prizes

awarded each lot, and also the rations fed, are shown in Table IV.

From the results of showing wethers six years, it might ap-

pear that the ration of whole oats was best adapted for fitting
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sheep to carry away high, honors. In view of the keener compe-
tition which has developed from year to year, and of all other

conditions and circumstances which have had to do with getting

the wethers into the best condition, the writers would recom-

TABLE III. PRIZES AWARDED WETHERS FED VARIOUS RATIONS
DURING THE FIRST TRIAL, 1902 '04

Ration fed
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TRIMMING SHOW WETHERS

The wethers each year were closely sheared to the skin during

.e first two weeks in May. The first trimming or so-called

blocking out" is done about July 15. Regularly about the

th of each of the months thereafter and also just prior to

taking them into the show ring the wethers received other trim-

ngs. Cool days are best for this work, as the" sheep do not

orry as much as they otherwise would and it is thus easier for

the shepherd. The feet are also trimmed every five or six weeks,

which helps keep the sheep standing squarely on their feet and

improves the general appearance of the feet and limbs. About

ovember 15, which is the last trimming prior to leaving for the

.ows, neat fitting blankets are pujb on the sheep, as shown in the

ustration on page 3, which keep the wool clean and prevent it

m becoming dented and disarranged. No artificial coloring

f fleeces has ever been practiced with the University wethers.

FITTING WETHER LAMBS

In earlier years, fat wethers, at least at some of the shows,

msisted of three classes, two-year-olds, yearlings, and lambs.

Nowadays the show is confined to yearlings and lambs only.
r

hile the fitting of yearlings, as heretofore described, requires

msiderable time and work, it is, however, less difficult to

it them than it is to fit lambs successfully. This is due to

ie fact that a lamb is much more delicate than a yearling

id during the first season of its life makes a rapid growth and

loes not take on flesh as fast as does a well grown yearling. It

$, therefore, necessary that lambs which are to be shown must

ive proper forms and mutton qualities, which are the result of

mating ewes and rams possessing these characteristics. A ewe

must have not only a good mutton form, but superior milking

qualities as well, to insure her raising a good show lamb.

Feeding University Lambs. In addition to the foregoing qual-

ifications, the University lambs are taught to eat grain and

clover or alfalfa hay just as soon as they will commence to eat,

which is at the age of about two weeks. The first feeding of the

lambs is done by means of a lamb-creep such as is shown in the

accompanying illustration. This gives the lambs an opportunity
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get extra feed without interference from the older sheep. The

tin mixture for the lambs at this early age consists of four parts

wheat, bran, two parts of whole oats, two parts of finely ground

FIGURE 9. LAMB CREEP AND FEED TROUGHS FOR LAMBS BEFORE
" WEANING

By means of the lamb creep the lambs are given an opportunity to get extra
feed without interference from the older sheep.

corn meal, and one part of oil meal. The lambs at first usually

reject the whole oats and pick out the finer grain, but after a few

days they will eat the entire mixture. Each night and morning

the portion of grain and roughage not eaten by the lambs is taken

from the troughs and given to the older sheep and a fresh supply

of feed provided for the lambs.

As soon as good pasture is available the ewes and lambs are

turned out during favorable days and returned to the barn each

evening, where more or less of the regular dry ration is fed. By
this means scouring of ewes and lambs is avoided. After ewes
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and lambs have become accustomed to pasture and they are al-

lowed to remain on it continuously, the lamb-creep is removed
from the barn to the pasture field and set up in a convenient

place for the lambs to feed. At this time only a small amount of

grain is fed to the lambs and when the weather becomes quite

warm the corn is left out of the grain mixture.

Weaning Lambs. When the lambs are four to four and one-

half months old they are weaned and put on a separate pasture.

The feeding of grain is continued, and in addition to grass pasture

and grain, the lambs are regularly turned into a patch of Dwarf
Essex rape for a part of each day or during the night.

Lambs that are to be shown late in the fall are generally put

into the barn early in September. If the pasture and the weather

remain good, the lambs are left in the field for a longer time,

which is much better than closely confining them in the barn.

Out-door life under favorable conditions is ideal for the fitting

of lambs, and when it becomes necessary to take them to the barn,

they are turned out as much as the weather will permit. When

they are taken to the barn in the fall the grain ration is changed
to a mixture of equal parts of bran and oats and a small amount

of cracked peas, cracked barley, and oil meal. At this time and un-

til the weather becomes quite cool they are fed lightly on grain,

but are given all the green feed they will eat, such as cabbage,

roots, and green clover. This will overcome the danger of found-

ering them. When the weather becomes cool more grain may
safely be fed and a small amount of cracked corn is added to the

ration. At the same time the allowance of green feed is cut down,

for the reason that feeding an excessive amount of green feed

is apt to make the lambs soft in handling quality.

Trimming Show Lambs. Lambs do not need to have their

fleeces trimmed for show purposes until they are brought to the

barn. A cool day is selected for trimming. One or two trim-

mings give a smooth fleece and bring the lambs into very nice

form. Attention is given to their feet and one trimming usually

puts their hoofs in proper shape.

TRANSPORTATION OF SHOW SHEEP

For a few days prior to loading onto the train for the trip to

the show the allowance of green feed should be cut down some-

what, and at the last meal before loading on the car the wethers

should receive only half as much feed as usual. Early arrange-
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ments should be made to secure nice clean cars in which to trans-

ort sheep to the show. The car or cars should be large enough

give sheep ample room to avoid crowding. Box cars (never

cattle cars) are used to insure protection against storms

d drafts. Plenty of bedding, 10 to 12 inches deep of nice clean

w, should be put in the car, and the attendant in charge of

shipment must use careful judgment in having the car prop-

ly ventilated by means of opening the end and side doors. If

FIGURE 10. THREE-MONTHS-OLD TWIN PURE BRED SHROPSHIRE
LAMBS

When three months old the lamb on the left weighed 83, and the one on the
right 67 pounds. Such gains are possible only with well-bred lambs which have
received good care.

the trip is a long one, arrangements must be made to feed the

sheep in the cars. If one shows both lambs and yearlings, the

lambs must be kept separate from the yearlings in the car and

also in pens at the show.

CARE AND PEED AT THE SHOW

When the sheep arrive at the show and have been taken to their

respective pens the first thing to do is to provide at once a good
bed of clean straw, since the sheep are tired from their journey
and will usually lie down at once to rest. Feed troughs and water

pails should be taken from home if possible, and arranged in due

time to give the sheep their feed at their usual feeding hour

The same kind of feed as that on which the sheep were fed at

home should be used in feeding at the show in order not to get
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the sheep off feed or to cause them to scour. As much of this

feed as possible should be taken from home. Providing pure,

fresh water at all times is essential.

To show successfully, careful attention must be paid to all the

details which have been discussed in this bulletin so as to insure

having the sheep in the right form and condition. Experience in

show fitting, including selection, feeding, transportation, and

presenting sheep before the judge in the show ring, is necessary

in order to win high honors at shows where there is strong com-

petition.

HELPFUL HINTS FOR FITTING AND SHOWING

Choose show sheep from a well bred flock.

Select only sheep of proper type and conformation.

Be sure that all necessary feed and equipment are provided.

Make all preparations for feeding in ample time and commence

fitting early.

Keep sheep gaining gradually and never crowd them at any

time.

Study their condition and progress daily.

Do not attempt to fit sheep unless you love them, take pride in

them, and have great ambition to make a success as a showman.

Give the utmost care to sheep at the show and never neglect

them in any way, if you hope to win any prizes.
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Sheep Raising in Wisconsin

FRANK KLEINHEINZ

A TYPICAL WISCONSIN FLOCK
A flock of this kind is profitably maintained on even the high-priced land in southern

Wisconsin.
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DIGEST

Central and Upper Wisconsin offers a climate, a handy market,
a good soil, natural pasturage and profitable returns to the man who has

only a small capital with which to engage in sheep raising. Pages 3-4.

Sheep make excellent land clearers. Many settlers use sheep to
clear land and to put it in shape for dairying. A diet of brush alone will
not make the sheep thrive they need grass or a little grain besides.

Pages 5-6.

Sheep can be sheltered in a common shed, open to the south and
having a hay or straw roof. It should be free from draughts. The roof
must not leak and the floor must be dry. If the ewes lamb early, a warmer
place is needed for them during lambing. Pages 7-8.

It pays to use a good ram for he is half the flock. If ewes from the
western ranges are purchased and crossed with a pure bred ram of a
mutton breed, offspring improve rapidly. This is an inexpensive but
profitable way to start in sheep. Pages 8-9.

Start with a small flock, until a knowledge of sheep is secured.

Large flocks are harder to handle, more susceptible to disease and are

expensive to experiment with. A small flock, handled right is profitable
and rapidly develops into a larger flock. Pages 9-10.

Winter feeds plentiful in all sections of the upper and central parts
of the state. Clover, a splendid feed, grows wild or is easily started.
Root crops are also easily grown and supply the succulent part of the
ration. Pages 11-14.

Ewes need watching at lambing time, more than at any other.
Feed them the right ration, keep them dry and warm. Castrate and dock
the lambs while they are very young. Pages 15-16.

Early lambs are more profitable than late lambs. The best prices
are for a lamb weighing 60 or 70 pounds in May or June. The lambs
need more feed than their mothers' milk if the best gains are to be made.

Page 16.

Dip the flock about a week after shearing them. A warm day should
be selected and the dipping done early in the morning. Then the sheep
are dry by night. Shear the sheep as soon as the weather is warm enough
so that they will not take cold if fleece is removed. Pages 16-17.



Sheep Raising in Wisconsin

In few, if any places, are better opportunities offered for

the economical and profitable production of mutton and
wool than in central and upper Wisconsin. There are thous-

ands of acres of undeveloped land in the northern counties,

which are capable of growing heavy crops of clover and other

grasses well suited to sheep pasturage. Sheep would find a

natural home in many sections of the state where clover

grows so abundantly that it is often regarded as a weed.

CHEAP LAND is AVAILABLE FOR SETTLER

In the northern counties there are large areas of cut-over

timber lands, or sections where forest fires have raged,
where clover and other grasses grow knee high among the

FIG. 1. SHEEP AS LAND CLEARERS

Sheep havejione excellent work in clearing brush land in a very cheap manner and
have turned the waste feed into dollars and cents.

stumps. In other places the underbrush is from three to five,

or more, feet high. If sheep are pastured on the underbrush
while it is yet small, the land can be cleared with less expense.
While many settlers are keeping small flocks to aid them in
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clearing their land very many more might avail themselves

of this assistance. Aside from the aid given in land clearing

sheep raising can, with present prices for mutton and wool,

be made a very profitable side or main line of farming.

THE VALUE OF SHEEP ON THE FARM

It has never been disputed that sheep are of great value

on the farm. Some men who have had years of practical

experience with sheep and have raised a flock in connection

with other classes of live stock, declare that they have de-

rived the largest and easiest income from sheep. From the

standpoint of profit they consider: first, the small sum of

money required for the establishment of a flock; second, the

small expense incurred in building suitable shelter for sheep;

third, the little care sheep require in the summer, during the

farmer's busiest time; fourth, the extermination of weeds on

the farm by the sheep; fifth, the enrichment of the soil on

which the sheep graze by the even distribution of their

manure, which is of much value to the land; sixth, that

with present prices of wool a breeding ewe ought to pay for

more than her keep and that her lamb or lambs are their

net profit; and seventh, that since the demand for them is

ever growing stronger, mutton and wool are constantly in-

creasing in value.

GOOD MARKETS ARE CLOSE

One of the greatest advantages that upper Wisconsin offers

to the settler who raises sheep, is the nearness of the market.

Within one night's run or even less, sheep can be placed on

the Saint Paul market. The Chicago or Milwaukee markets

can be reached from the most distant part of the state in

30 hours. Because of the nearby markets, sheep do not have

a heavy shrinkage in weight as when they are shipped from a

greater distance. The additional advantage of not having
to unload to feed and water while on the way to market is

found in the short haul.

THE CLIMATE is IDEAL FOR SHEEP

Favorable climatic conditions for sheep raising are to be

found in upper Wisconsin. In the summer time the weather
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does not get as hot as farther south and during the winter

the air, though cold, is dry and the cold is not felt as much
as where the air is damp. Sheep prefer dry air to the wet,

damp air, and will put on flesh more rapidly in a cold, dry
climate than in a warm, damp climate.

SHEEP MAKE GOOD LAND CLEARERS

Sheep are used in many parts of upper Wisconsin for

clearing brush land. Many men who keep a flock of from 300
to 400 head for land clearing find the investment very profit-

able. Other farmers are making a success with smaller

FIG. 2. SHEEP PASTURING ON CLEARED LAND.

Although this land is not yet fit for cultivation, it will not be long before it can be
used for crops.

flocks. Many of the more successful settlers say that in order
to have a good dairy farm in the upper part of the state, it

is necessary to have sheep first to clear the land and put it in

shape for dairying.

Although sheep do excellent work in clearing land of the

brush, it needs to be remembered that sheep will not thrive
and do well on a diet of brush alone. When sheep are used
solely for clearing land, a little grain of some kind should be
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fed with the brush ration. When the sheep have an oppor-

tunity to eat grass as well as the brush, no grain is needed.

Many of the northern sheepmen buy a bunch of sheep in

the spring, graze them during the summer, and send them to

market in the fall. Others are finding it profitable to retain

a flock of breeding ewes during the winter and sell the lambs
in the fall.

During the early spring and late fall if the flock is allowed

to graze along the roadsides and in fence rows, considerable

FIG. 3. A TYPICAL FLOCK OF WESTERN EWES
Such a flock as this can be bought reasonably on the market, and if bred to a good

mutton ram, produces lambs of good mutton quality.

useless vegetation which harbors insect pests will be de-

stroyed. A small flock will do much toward cleaning out the

fence rowr

, and if fed some^grain will fatten while doing it.

KIND OF FENCE NEEDED FOR SHEEP.

Fences can be built in upper Wisconsin for less than it

would cost in many other parts of the country. In many
instances, the settler can cut all the posts needed on his own
land. A fence made of four-foot closely woven wire, with two
or three barbs on top, and one barb at the bottom to keep
the dogs from digging underneath the woven wire will keep
the sheep in and will also prevent any dogs from getting in and

molesting the flock. The fence will not cost as much to con-

struct if a 36-inch woven wire is hung on posts 20 feet apart.
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This fence will keep the sheep from straying. Such a fence,

however, will not keep dogs or an occasional wolf from

attacking the sheep. A good fence, while costing more in the

beginning, does service for a much longer time than does

one which may be more cheaply built.

The sheep have an enemy the dog. In some sections of

the state an occasional timber wolf or bear is also seen. In

years past dogs have caused considerable losses to the sheep
owners. To remedy this trouble, the legislature in 1915 en-

acted, upon the request of the sheepmen, a law which will

make it possible to lower the losses by dogs.

The new law provides that any dog found killing, wound-

ing, or worrying sheep or lambs can be killed, or if necessary,

pursued and killed on premises of its owner, or elsewhere.

The law also provides that any owner or keeper of a dog
which leaves its enclosure to kill, wound, or worry sheep or

lambs, is liable, not only for damages, but shall be punished

by a fine of not less than $10 or more than $25. If the owner
of such a dog is notified verbally, or in writing, that his dog
worries, wounds, or kills sheep or lambs, and the dog again
bothers the sheep, the owner of the dog is liable for damages
and in addition, can be fined not less than $25 or more than

$50. He can be sent to jail for not to exceed 20 days if he

does not pay his fine.*

DRY SHELTER FOR SHEEP

It is not necessary to spend a large amoung of money in

providing shelter for sheep. Where the ewes lamb late in

the spring when the weather is warm, a common shed open
to the south will answer the purpose. When the ewes lamb
in February, March or April, a warmer place must be pro-
vided.

The most important consideration is to keep the sheep
dry while in their winter quarters. They should have it dry
underfoot and the roof should not leak. Sheep need plenty
of fresh air, but should be kept out of draughts. It is best to

keep the sheep above the ground, basement barns not being
the best shelter for the flock. A sheep shed or barn should be
located on a high spot where the drainage is good.

* Chapter 512, Laws of 1915.
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How TO ESTABLISH A FLOCK OF SHEEP

If the settler intends to engage in sheep raising for the

mutton and for wool production, a good start can be made
with inexpensive females. The offspring can be improved

rapidly by the use of a pure bred sire. In the fall young breed-

ing ewes of the Merino type from the western ranches can

be purchased on the market for from $5 to $8 a head. These

can
in t

Where a good sire is used on the most common females, wonderful improvements
n be made. A good sire is half of the flock. This ram is the sire of the lambs shown

ewes are very hardy and should be mated to a pure bred

ram of one of the leading mutton breeds. This gives a cheap
and also a profitable start. Western ewes are generally good
mothers and producers.

BE SURE TO HAVE A PURE BRED RAM

The old saying that "the ram -is half the flock" is true. No
inferior ram ever helped in the improvement and upbuilding
of a flock. When scrub rams are used the flock always de-

generates. Flockowners should use only good rams, since
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they are the only kind that are profitable. The owner will

be repaid many fold for a few dollars spent in the purchase
of a better ram. The following season he will have a better

crop of lambs.

It is not a good practice to use ram lambs for breeding.

The ram lamb should be given time to develop and get his

growth. A ram should be a year and a half old before he is

used for breeding purposes. This age also holds true for the

ewe lambs. Ewes should never be bred until they are past

FIG. 5. SIX WESTERN EWES AT WISCONSIN STATION

These six ewes raised ten lambs in spring of 1914 and proved to be excellent mothers.

a year old. In order to secure the best results and the strongest
lambs no ram should be bred to more than 50 ewes in a single
season.

Each year before the breeding season, the ewe flock should

be carefully culled. All the old ewes which have lost some of

their teeth should be fattened as much as possible and sold

to the butcher. The younger ewes that have proved poor
mothers or poor milkers, raising only tiny lambs, should also

be removed from the flock, and sold. Only the best ewe lambs
from each year's crop which show the most promising mutton
form should be kept to take the place of the unfit ewes.

BEGIN WITH SMALL FLOCKS

The settler who goes to upper Wisconsin should begin
with a small flock. It is not a wise plan to buy large numbers
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of sheep to make a start. It is far better to start with a small

flock and then to gradually let the flock grow in size as the

settler's knowledge of the sheep grows.
A large flock should not be maintained unless there is a

competent man to care for it. Many settlers who have

started with large flocks and without experience, have, in

a short time, had but a small flock left. With a large flock

kept together sickness is far more likely to break out than

in smaller flocks. Sheep multiply rapidly and a large flock

FIG. 6. LAMBS FROM THE SIX WESTERN EWES
Note the change of mutton form of these lambs, compared with that of their

mothers.

can soon be raised from a small beginning, thus requiring
a smaller capital to be invested.

CARING FOR THE SHEEP DURING THE SUMMER

Even in some parts of Wisconsin the weather may get

very dry during the months of July and August, making the

pasturage scant. To furnish feed during this period, it is

advisable to sow a patch of rape early in the spring. This

will be ready to pasture when the dry weather comes and
will carry the flock without any loss in flesh. Another good

plan is to sow some rape with the small grain. After the grain
has been harvested, the sheep find good pasturage at a time

when it is badly needed. Some farmers find it profitable to

sow rape in the corn field at the time of the last cultivation.

This rape furnishes feed during the fall.



SHEEP RAISING IN WISCONSIN 11

To guard against the infection of parasites in sheep,

nothing is better than a frequent change of pasture. On old

level meadow pastures the danger from parasites is much

greater than when the sheep graze on hilly land. On farms

where a rotation plan is followed, and the sheep change to a

fresh field every year the trouble with parasites is greatly

lessened.

Sheep should not be allowed to drink water from old

stagnant pools but should at all times be supplied with pure,
fresh water. In many parts of upper Wisconsin there are

plenty of springs which furnish the water needed. Many of

these springs do not freeze over during the winter. Many
lambs and sheep become infested with intestinal parasites

through the drinking of stagnant water.

A supply of salt should be in reach of the flock at all times.

Many details like this are overlooked and in a large measure
account for the failures in sheep husbandry. The successful

shepherd never becomes too tired to watch for the little

things, and in the end, is well paid for his efforts.

CARING FOR THE FLOCK DURING THE WINTER

Upon the winter care of the flock to a large extent depends
the size of the profit. During the summer the flock is on

pasture and partly takes care of itself. In the winter, the

flockmaster must, to be successful, use good judgment in

feeding and managing his flock. The failure of many men in

the sheep business can be traced to the mismanagement of

the flock during the winter. Too many farmers feed too

little and a few feed their sheep too much. Either is a detri-

ment to the coming lamb crop. Too heavy feeding is not as

disastrous as feeding too little.

The sheep is covered with wool and allowance must be
made for the fact that the condition is not easily noted. The
ribs of the sheep cannot be seen like the bones of a cow or

horse. Sheep which are under fed cannot resist the slightest
attack of a cold or other ailment which they may contract.

It is essential that the flock go into their winter quarters
in a good thrifty condition. "A sheep well summered is half

wintered", is an old saying which still holds true. If the

sheep are in good shape, and have been fed good clover or
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alfalfa hay, together with an occasional addition of corn

fodder, no grain needs to be fed until about a month befoi

lambing begins, if the lambs are to be dropped before th(

ewes are on pasture. In any case, it is advisable to feed

some grain the last month so as to give the ewe flock an

abundance of milk when the lambs arrive. This will also

help to check the common trouble of sheep disowning theii

lambs.

At the Wisconsin Experiment Station it has been found

that no ration gives more satisfactory results than a mixture

of whole oats and bran. This ration can be made half and

FIG 7. SHEEP ON THEIR WAY TO EXERCISE
To insure a strong healthy lamb crop plenty of exercise for pregnant ewes is of

vital importance.

half, or of two parts of oats to one part of bran. Each ewe
should receive a half pound of this mixture each day. In

case the sheep are purchased in the fall in a poor run-down

condition, a small amount of shelled corn may be added to

the oats and bran ration until they are in good condition.

When clover or alfalfa hay are not available as roughage,
and it is necessary to feed the sheep bluegrass hay, corn

fodder or fine oat straw, the ration of oats and bran should

be fed through the entire winter. Peas and oats sown to-

gether and cut and cured just before they ripen make a

splendid roughage for sheep during the winter. Pure timothy
hay or marsh hay should never be fed to sheep because they
cause indigestion and lower the sale price of the wool.
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To give the flock the run of a straw stack during the winter

is the poorest kind of a system that can be employed in

feeding and handling sheep. When wintered in this manner

the sheep become run down in condition and it results in a

weak lamb crop the following spring; the fleeces become

filled with straw and chaff and the wool grades lower.

FEEDS PLENTIFUL FOR WINTERING SHEEP

Glover hay, which is a splendid feed for wintering sheep,

is very plentiful in upper Wisconsin. Other small grains are

raised and the straw can be used for winter feed. All kinds

FIG. 8. PREGNANT EWES ENJOYING THEIR ROUGHAGE
By scattering their roughage out in a field, ewes are compelled to take exercise.

of root crops can be grown more successfully and with less

expense in the upper than in the southern part of the state.

One sheep raiser in Bayfield county harvested more than

1,043 bushels of rutabagas from an acre. Roots furnish very
good succulent feed for sheep. Sheep also like good, sweet,
corn silage during the winter. While the growing season is

somewhat shorter in upper than in southern Wisconsin, still

fine crops of corn either for fodder, for dry feeding, or for

silage can be grown.
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In the extreme northern counties, the sheep will need to

be fed in their winter quarters from about November 25

until April 1 or 10. In the early spring, the sheep are often

able to find a living from the long clover and grass left from

the year before. Soon the young clover and grass, coming

up from beneath the covering of the previous year's growth
furnish all the feed required for the flock.

SUCCULENT FEEDS ARE NEEDED

Succulent feeds are of value and importance in feeding the

flock during the winter. They keep the digestive organs in a

good condition. The succulent feeds also are important

FIG. 9. THE BREEDING EWES ARE COMING HOME
After the ewes have cleaned up their roughage they are ready to come home to

the barn again. In deep snow a road is made for them with a snow plow, in order that
the necessary exercise can be given them.

factors in the production of yolk (oil or grease) in the wool,

making the fleeces heavier. Good, sweet, corn silage, or

better still, some roots, are greatly relished by the sheep.
Succulent feeds should be fed in moderation, from 2 to

2J pounds a day for each sheep being sufficient. This
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amount may be slightly increased after lambing time. Moldy
or frozen silage or frozen roots should not be fed to sheep
since it causes trouble with the digestive organs, and sickness

or death often follows.

In order to produce a strong, healthy lamb crop, it is

important that the ewes have plenty of exercise during

pregnancy. When the weather is favorable the ewes should

be out-of-doors. If the ewes' roughage is hauled into a field

and placed in small bunches some distance aaprt, the ewes
will be benefitted by having to walk around to eat. When the

snow is deep, a path can be made for the ewes by means of

a snow plow. The plow may be made by fastening two

planks together like a stone boat, the front end being pointed.
A horse may be hitched to the plow and by having the driver

ride on the planks, a path for the sheep can easily be made.

DOCK AND CASTRATE LAMBS WHILE YOUNG

At lambing time the flock needs much closer attention

than at any other time of the year. If the shepherd is careful,

many lambs, and now and then a mother, can be saved. On
some nice, bright day,\ when the lambs are about one or two
weeks old, all the ram lambs not intended for breeding

purposes should be castrated. Ewe lambs can be docked at

same time. The lambs which were castrated can be docked
a week or two later. If these operations are done when the

lamb is young, and in the proper manner, there is little

danger, and the selling price is greatly increased. Often

castration is neglected and the profit is lessened when the

buyer on the market sets a price on trimmed and untrimmed
lambs. If possible these operations should not be per-
formed at the same time as it gives a greater shock.

WHEN TO WEAN THE LAMB

Lambs should be weaned when they have had the benefit

of their mothers' milk from three and one-half to four

months. It is poor practice to allow lambs to wean them-
selves for they wilj usually nurse until late in the fall. Be-
cause of this, the ewes are run down in flesh and foreced to go
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into winter quarters in a poor condition. Wean the lambs
and turn them on a fresh pasture, and they will do well. A
great deal of stomach worm trouble is avoided when lambs
are weaned early and put on new clean pasture.

EARLY LAMBS ARE PROFITABLE

The early lamb is more profitable than the late lamb. A
lamb weighing 60 'to 70 pounds in good flesh, commands a

high price on the market in May or June. At this time the

lambs will bring about as much, or possibly more, than the

same lambs later in the fall when they weigh heavier. The
reason for this is the fact that there is a shortage of lambs on
the market in May and June. The old crop of lambs has

been marketed and it is early for the new crop.
In order to have the lambs at proper weight at an early

age, it is necessary to give them something besides their

mothers' milk. Lambs will start eating when they are from
12 to 15 days old. An enclosure should be made at one end of

the shed or barn where the lambs can be fed separately.
This enclosure can be made quite simply. Take two boards,
1x6 inches, put one on top and the other on the bottom,
about three feet apart. Then on these up and down strips

should be nailed far enough apart to let the lambs through
and yet to keep the mothers outside. Inside this enclosure, a

trough should be placed in which a grain mixture of bran,

oats, a little oil meal and some finely ground corn meal

may be placed. In a separate rack, some good clover or

alfalfa hay should be offered to the lambs. It is surprising
how lambs can be made to grow and thrive with a little extra

feeding.

WHEN TO SHEAR AND DIP THE FLOCK

The old idea that the sheep must carry their fleeces into

the hot weather is wrong. When the weather gets warm
enough so that there is no danger of the sheep taking cold,

the fleece should be removed. Sheep are forced to carry
their fleece againt their will and often suffer severly from the

heat. This burden is caused by the owner wanting to increase
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the yolk or grease in the wool. Sheep that carry the wool

into the hot summer lose more in body weight than the small

increase in yolk is worth.

The profit from sheep can be increased if the owner re-

members that it pays to dip the flock every year. Sheep
which are infested with ticks or lice will not make a normal

growth or put on flesh. The best time to dip the sheep is

about a week after shearing them. A warm, sunny day
should be selected and the sheep dipped in the morning so

FIG. 10. AN UPPER WISCONSIN FLOCK
There are a number of large flocks which are proving profitable in this section.

During the summer the sheep are run on the cut-over lands.

as to give them a chance to dry before night. A good bath
at least once a year not only promotes the health of the

sheep, but also aids the growth of the wool. Any of the

standard coal tar dips are recommended.
After years of experience in the raising of sheep and after

having seen dozens of farmers in upper Wisconsin engage in

the sheep business under all sorts of conditions, E. J. Del-

wiche, who superintends the northern branch stations, has
these suggestions to offer to the prospective sheepman:
"Avoid grazing sheep on wet, low lying lands, where

stagnant water remains during most of the season;
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"Keep only enough sheep on a given acreage to keep the

brush down. Thirty acres of cut-over land in the red clay
districts will, on the average, provide pasture for approxi-

mately 100 head, 50 ewes and 50 lambs. On densely wooded
mixed hardwood lands where grass has not gotten much
of a foothold, half that number of sheep will be sufficient.

On jack pine and scrub oak lands even a larger acreage is

required;
"The number of sheep for a given area can be increased

from 30 to 50 per cent the second year;

"Sheep pastures should be divided in no less than three

divisions, and the flock allowed to graze on these only ten

days to two weeks at a time. In this way the pasture will

renew itself, parasites will be more or less eradicated, and

FIG. 11. SHEEP ARE VALUED LAND CLEARERS

By feeding on the leaves and sprouts, the sheep hasten the decay of the stumps
If properly handled they return a fair profit besides helping to clear the land.

sprouts will be kept down more uniformly than if sheep are

given the run of the entire pasture at once;

"Brush, if over five feet in height, should be cut close to

the ground, taking care that no sharp stumps are left. A
few trees should be left for shade

;

"Pile up all brush and windfalls, which are not flat on the

ground. Remove all old scratchy stumps or tree tops in
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which sheep are likely to get tangled. Many sheep are lost

by getting caught in close thickets and tangled windfalls or

tree tops;

"It is well to have some shelter in a sheep pasture into

which the animals can be driven at night and during wet

and cold weather in early spring and late fall;

"The best results in the use of sheep are secured only when
the brush has been cut, but it is a help- to brushing if the

sheep are allowed to run over the unbrushed ground for a

week or ten days before brushing is begun;

"Sheep will often kill brush in one season's pasturing, but

it is thought best to run them two seasons before clearing

the land;

"Clover and grass seed should be scattered in the sheep

pasture so as to produce tame grasses, if they are not already
found there;

"The sheep pasture should be visited every day to make
sure that none of the sheep have met with misfortune in the

thick brush."
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F. B. MUMFORD, E. A. TROWBRIDGE AND H. HACKEDORN.

The object of this experiment was to secure data concerning the

relative value of various rations and under different conditions for fat-

tening western yearlings. The results of these trials are grouped to

show :

1. The economy of feeding nitrogenous supplements with

shelled corn;

2. To determine the relative efficiency of clover and timothy

hay as roughages;
3. To study the effect of corn silage when added to a ration

of shelled corn and clover hay;
4. To determine the efficiency of a self-feeder;

5. To gather data which would throw some light on feeding in

an open lot.

Sheep Used in the Experiment. The 140 yearlings which were

used in this experiment were classed as Wyoming yearlings.

They were selected from a band of feeding yearlings purchased from

Starr Brothers of Boone county. They were in good medium feed-

ing condition and all sheep were of good general health.

The 140 yearlings were selected especially for uniformity of

size, quality and condition. They were divided into seven lots of

twenty sheep each. These lots were divided uniformly as to size,

quality and condition. The following rations were fed:

Lot I. Shelled corn and timothy hay.
Lot II. Shelled corn and clover hay.
Lot III. Six parts shelled corn; one part linseed oil meal (by

weight) and clover hay.
Lot IV. Shelled corn, six parts; cotton-seed meal, one part

(by weight) ;
and clover hay.

Lot V. Shelled corn, corn silage and clover hay.
Lot VI. Shelled corn and clover hay; self feeder.

Lot VII. Shelled corn and clover hay without shelter.

All lots excepting Lot VII were fed in the sheep barn in pens
6j/2

/x34 /

in size. Each pen had doors opening to the south into an
exercise lot 6j/2'x61' in size. The sheep had the run of these pens

(329)
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during favorable weather. Lot VII was fed in an open yard
61' in size east of the sheep barn. This yard afforded no protection

from the weather excepting on the west where the sheep barn shel-

tered it from the west winds.

The feeding racks were ten inch grain troughs with a V-shaped

hay rack arranged above so the hay would feed down into the grain

troughs.

Feeds and Plan of Feeding. The rations were divided into two

equal parts, half of which was fed at 7:30 a. m., and the other half

at 4:30 p. m.

All lots were started on one-fourth of a pound of grain per head

per day. This was gradually increased until by the end of the sec-

ond week, they were receiving three times that amount, and by the

end of the third week they were on a full feed. The appetites of the

yearlings varied a little. In all cases they were given as much grain

as they would clean up. They did not eat all the hay. Some of the

coarser stems and a few weeds were refused; these were saved and

weighed back.

The corn which was fed was good quality No. 2 corn. The lin-

seed oil meal and the cottonseed oil meal both were of the best

grades that could be obtained. The clover and timothy hay was-

choice native hay. It contained very little foreign grasses or weeds-

and was bright and well cured. The corn silage was a little sour as

it was put up greener than it should have been, otherwise it was of

good quality. In feeding the corn silage extreme care was taken not

to feed any which was mouldy. Water was provided for each lot in

galvanized iron tubs. The water was furnished by the University

water system. Salt was kept before the sheep all the time.

Weight Records. Weights of each lot were taken on three con-

secutive days at the beginning and at the end of this experiment,
The averages of the three weights taken on successive days at the be-

ginning and at the end of the experiment were used as the initial and

final weights. The second day of the three weighing days was used

as the base date. Each lot was also weighed at the end of each

week.

Buying and Selling Prices. The yearlings cost $4.25 per hun-

dred pounds on track at Columbia, Missouri.

The lots were all marked before shipping and sold separately
at the National Stock Yards, East St. Louis, Illinois. This experi-

ment was carried on during the winter of 1906 and 1907, which ac-

counts for the low prices.
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Grading of Carcasses. After the carcasses had been in the

cooling rooms for twenty-four Hours, they were inspected by repre-

sentatives of the packing company and the superintendent of the

cooling room. Each carcass of all seven lots was graded individu-

ally. The grades used were prime, good, medium or not so good,

common and culls.

SHELLED CORN AND CLOVER HAY
VS.

SHELLED CORN, LINSEED OIL MEAL AND CLOVER HAY.

Corn is the basal ration of all feeding operations in the Middle

West states, but the high average value of corn and hay in late years

has led to efforts for increasing the efficiency of corn for fattening

animals. The addition of a nitrogenous supplement to the corn has

proven a good practice in many cases. This trial was made to study
the results of the addition of one part linseed oil meal to six parts of

shelled corn by weight as compared to a ration of corn. Clover hay
was used as a roughness in both lots. Both lots of yearlings showed

a keen, healthy appetite throughout the experiment. Neither lot

was off feed at any time. Table I shows the results of this trial.
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TABLE I. SHELLED CORN AND CLOVER HAY vs. SHELLED CORN,
LINSEED OIL MEAL AND CLOVER HAY.

Average initial weight

Average-final weight

Average total gains

Average daily gains
( Grain. .

Average daily rations <

r- j . J Grain . .

Feed per 100 Ibs. gam < TT
( Hay

Cost of 100 Ibs. gain, with corn at

40c per bushel, hay at $10 per

ton, linseed meal at $32 per ton

Average shrink per head from
Columbia to National Stock
Yards

Average weight per head at Na-
tional Stock Yards

Selling price per 100 Ibs

Average cost per head, Columbia,
at $4.25 per 100 Ibs

Average cost of feed per head ....

Average selling price per head,
Columbia

Average profit per head

Dressing, per cent

Grade of carcasses. .

Lot II.

Shelled

corn,

and

clover

hay.

78.15 Ibs.

101.25 Ibs.

23.10 Ibs.

.235 Ibs.

1.23 Ibs.

1.72 Ibs.

524.89 Ibs.

730.73 Ibs.

$7.402

5.75 Ibs.

95.5 Ibs.

$6.35

$3.321

$1.730

$5.681

$ .630

52.2%
Good.

Lot III.

Shelled corn,

linseed oil

meal and
clover

hay

78.75 Ibs.

103.50 Ibs.

24.75 Ibs.

.252 Ibs.

1.23 Ibs.

1.75 Ibs.

490.70 Ibs.

703.43 Ibs.

$7.632

6.00 Ibs.

97.5 Ibs.

$6.35

$3.346

$1.890

$5.808

$ .572

50.5%
Good.

The above table shows that the two lots consumed on an aver-

age, the same amount of grain per head, and that the lot receiving

the linseed oil meal in connection with the shelled corn ate a little

more hay, but the difference is so small that it would have very
little effect on the results, hence the advantage of 1.65 Ibs. total

gain per head can be attributed to the linseed oil cake.

Both lots sold for the same price, $6.35 per hundred pounds
,at the National Stock Yards. The carcasses of both lots were

graded as good, though ranked in the order of their selling value.

Lot II was placed above Lot III.

The table also shows that one hundred pounds of gain required
less grain and hay where linseed oil meal was added to the corn

ration. The economy of feeding linseed oil meal will depend upon
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SHELLED CORN AND CLOVER HAY
VS.

SHELLED CORN, COTTONSEED MEAL AND CLOVER HAY.

Cottonseed meal is a nitrogenous supplement which has come
into common use in recent years among sheep and cattle feeders.

It is less expensive than linseed oil meal in most cases. This trial

was conducted to determine as far as it was possible the economy
of feeding a grain ration of six parts shelled corn and one part cotton-

seed meal by weight as compared with shelled corn. Both lots

received clover hay as a roughness. The results of this trial are

shown in Table II.

TABLE II. SHELLED CORN AND CLOVER HAY vs. CLOVER HAY,
SHELLED CORN AND COTTONSEED MEAL.

Average initial weight

Average final weight

Average total gains

Average daily gains

Average daily rati<

Feed per 100 bis. g

Cost of 100 Ibs. gain, with corn at

40c per bushel, hay at $10 per

ton, cottonseed meal at $28. . .

Average shrink per head from
Columbia to National Stock
Yards

Average weight per head at Na-
tional Stock Yards

Selling price per 100 Ibs

Average cost per head, Columbia
at $4.25 per 100 Ibs

Average cost of feed per head. . . .

Average selling price per head,
Columbia

Average profit per head

Dressing per cent

Grade of carcasses. .

Lot II.
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Both of the above lots of yearlings ate well and were not off

feed at any time during this trial. The amount of grain consumed

by each lot was practically the same, though the lot receiving the

cottonseed meal consumed a little more hay. This lot also made

slightly better gains. The lot receiving the cottonseed meal re-

quired 13.78 pounds less grain and 16.84 pounds more hay per hun-

dred pounds gain.

The yearlings of Lot IV were not in quite as good condition as

those of Lot II at the end of the ninety-eight day feeding period.

They made a little greater gain, but seemed to use their feed for

growing rather than fattening. This lot sold for five cents less per
hundred pounds than did Lot II.

The carcasses of the two lots were both graded good, but in the

order of their selling value, Lot II ranked above Lot IV.

The economy of adding cottonseed meal to a ration of shelled

corn was dependent on the price of the corn, hay, and cottonseed

meal.

SHELLED CORN, LINSEED OIL MEAL AND CLOVER HAY
VS.

SHELLED CORN, COTTONSEED MEAL AND CLOVER HAY.

The relative value of linseed oil meal as compared with cotton-

seed meal as a nitrogenous supplement is a much discussed question.

It is one of the objects of this experiment to gather data and to study
the relative effects of these two supplements for fattening western

yearlings. The results are shown in Table III. It should be borne

in mind that these results cover only one year's work with forty

sheep.
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'ABLE III. SHELLED CORN, LINSEED OIL MEAL AND CLOVER

[AY vs. SHELLED CORN, COTTONSEED MEAL AND CLOVER HAY.

Lot III Lot IV.

Shelled corn,

linseed oil meal

and clover hay.

Shelled corn,

cottonseed

meal and
clover hay.

Average initial weight 78.75 Ibs. 78.25 Ibs.

Average final weight 103 . 5 Ibs. 102 . 00 Ibs.

Average total gains 24 . 75 Ibs. 23.75 Ibs.

Average daily gains . 252 Ibs. . 242 Ibs.

Grain... 1.23 Ibs. 1.25 Ibs.

Average daily rations
Ray 1 ?5 ^ i gl ^

. Grain... 490.70 Ibs. 511.15 Ibs.
Feed per IOC Ibs. gam

Ray ^AS Ibs. 747 . 57 Ibs.

Cost of 100 Ibs. gain, with corn at

40c per bushel, hay at $10 per

ton, cottonseed meal $28 per

ton, linseed oil meal at $32 per
ton $7.632 $7.888

Average shrink per head from Co-

lumbia to National Stock Yards 6.00 Ibs. 4.5 Ibs.

Average weight per head at Na-

tional Stock Yards 97.5 Ibs. 97.5 Ibs.

Selling price per 100 pounds $6.35 $6.30

Average cost per head, Columbia,
at $4.25 per 100 Ibs $3.346 $3.325

Average cost of feed per head.... $1.890 $1.873

Average selling price per head,

Columbia $5 . 808 $5 . 759

Average profit per head $ .572 $ .561

Dressing per cent 50.5% 50.2%
Grade of carcasses Good Good

Throughout this particular experiment the linseed oil meal

>roved the more efficient supplement. The yearlings of this lot

required less grain and hay per hundred pounds gain, and made a

greater gain than did the lot which received the cottonseed meal.

The carcasses of both lots were graded good, but Lot III ranked

ibove Lot IV on the basis of their selling value.



336 MISSOURI AGRICULTURAL EXPERIMENT STA. BULLETIN, NO. 115

SHELLED CORN AND CLOVER HAY
VS.

SHELLED CORN AND TIMOTHY HAY.

The importance of clover as a hay crop in Missouri is increasing

rapidly. This crop has the advantage of being much superior to

timothy from the standpoint of maintaining soil fertility. From
the standpoint of the stock feeder it also ranks above timothy, as

it contains more protein than timothy hay; hence, when fed it will

reduce the amount of commercial nitrogenous concentrates that

need to be purchased in order to balance a ration of shelled corn.

These two lots of yearlings were fed to illustrate the effect of these

two roughnesses as a feed for fattening western yearlings. Table

IV shows the results obtained from this trial.

TABLE IV. SHELLED CORN AND TIMOTHY HAY vs. SHELLED CORN
AND CLOVER HAY.

Lot II Lot II

Shelled corn Shelled corn

and timothy and clover

hay. hay.

Average initial weight 77.8 Ibs. 78.15 Ibs.

Average final weight 98. 7 Ibs. 101. 25 Ibs.

Average total gains 20.9 Ibs. 23. 10 Ibs.

Average daily gains .213 Ibs. . 235 Ibs.

Grain.. 1.17 Ibs. 1.23 Ibs.

Hay.... 1.40 Ibs. 1.72 Ibs.

Grain.. 549. 28 Ibs. 524. 89 Ibs.

Hay.... 660.28 Ibs. 730.73 Ibs.

Cost of 100 Ibs. gain, with corn at

40c per bushel, and hay at $10

per ton $7 . 514 $7 . 402

Average shrink per head from Co-

lumbia to National Stock Yards 5.7 Ibs. 5.75 Ibs.

Average weight per head at Na-
tional Stock Yards 93 . Ibs. 95 . 5 Ibs.

Selling price per 100 pounds $6. 15 $6.35

Average cost per head, Columbia,
at $4.25 per 100 Ibs $3.306 $3.321

Average cost of feed per head $1.51 $1.730

Average selling price per head,
Columbia $5.33 $5.681

Average profit per head $0.514 $0.630

Dressing per cent 49 . 6 52.2

Grade of carcasses Fair Good

Average daily rations

Feed per 100 Ibs. gain
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Lot I which received timothy hay did not eat their hay
well. They mussed over and wasted more of it than did Lot II.

'his was especially true towards the latter part of the experiment.
it required more care and attention to keep the timothy hay lot

From going "off feed" than it did with the lot receiving clover hay;

lowever, by careful feeding, neither lot were "off feed" at any
;ime during this experiment.

Clover hay proved to be a superior roughness to the timothy hay

every way during this trial. Lot II required less grain though
little more hay was consumed per hundred pounds gain. The
>st of one hundred pounds gain is in favor of the lots receiving the

lover hay. The yearlings in Lot II were in better condition and

>ld for fifteen cents per hundred pounds more than did the year-

lings which received timothy hay.

The difference in the condition of flesh was especially noticeable

in the carcasses. The backs and ribs of the carcasses of Lot I which

:eived the timothy hay lacked a shading of fat which the butchers

like to see. The caul and kidney fat was very light and the car-

isses of the timothy hay lot were graded medium. They ranked

>t of all the seven lots. The carcasses of Lot II were graded good,

'hey had sufficient kidney and caul fat, and the backs and ribs

ere well shaded with fat.

SHELLED CORN AND CLOVER HAY
VS.

;HELLED CORN, CORN SILAGE AND CLOVER HAY.

The high price of hay and the lack of an efficient means of

itilizing cornstalks has led to the more general use of corn silage

is a feed for meat producing animals. The results of experimental

feeding and the opinion of practical feeders agree that corn silage

fed alone as a roughness is not as satisfactory as when fed in con-

lection writh hay. In order to obtain some accurate data as to the

dative value of corn silage and clover hay as compared with clover

lay alone, as a roughness for fattening yearlings, the Missouri

Experiment Station fed two lots of yearlings on the above named
roughnesses. The results are recorded in Table V.
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TABLE V. SHELLED CORN AND CLOVER HAY vs. SHELLED CORN,
CLOVER HAY AND CORN SILAGE.

Feed per 100 Ibs. gain

Average initial weight

Average final weight

Average total gains

Average daily gains

[
Grain. .

Average daily rations Hay.. . .

'

Silage. .

Grain. .

Hay....

Silage. .

Cost of 100 Ibs. gain, with corn at

40c per bushel, hay at $10 per

ton, silage at $3 . 50 per ton. . . .

Average shrink per head from Co-

lumbia to National Stock Yards

Average weight per head at Na-
tional Stock Yards

Selling price per 100 Ibs

Average cost per head, Columbia,
at $4.25 per 100 Ibs

Average cost of feed per head. . . .

Average selling price per head,
Columbia

Average profit per head

Dressing per cent

Grade of carcasses. .

Lot II

Shelled corn

and clover

hay.

78.15 Ibs.

101,25 Ibs.

23.10 Ibs.

.235 Ibs.

1.23 Ibs.

1.72 Ibs.

524.89 Ibs.

730.73 Ibs.

$7.402

5.75 Ibs.

95.5 Ibs.

$6.35

$3.321

$1.730

$5.681

$ .630

52.2%
Good

Lot V
Shelled corn,

clover hay and
corn silage.

78.35 Ibs.

105.00 Ibs.

26.65 Ibs.

.271 Ibs.

1.23 Ibs.

1.33 Ibs.

.80 Ibs.

455.72 Ibs.

489.11 Ibs.

278.61 Ibs.

$6.187

6.5 Ibs.

98.5 Ibs.

$6.35

$3.329

$1.644

$5.871

$ .902

49.7%
Good

The corn silage used in this trial was grown on land that aver-

aged forty-five to fifty bushels of corn to the acre. Lot II consumed

on the average .39 pounds more hay per head per day than did the

lot receiving clover hay and corn silage. The .80 pounds of corn

silage eaten by Lot V was equivalent to the .39 pounds of addi-

tional hay which Lot II consumed as compared with Lot V. That

is, it required approximately two pounds of corn silage to replace

one pound of clover hay.
The corn silage lot made a greater gain than did the clover hay

lot. The two lots sold for the same price per hundred pounds live

weight. The shrink in shipping was slightly more with the lot re-

ceiving corn silage. Under the heading of "Feed per hundred
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pounds gain," 278.61 pounds of corn silage was equivalent to 69.17

pounds of shelled corn, and 241.62 pounds of clover hay in produc-

ing gains. Figuring the replacement value of corn silage on the

ove figures and valuing corn at forty cents per bushel, and clover

ay at $10.00 per ton, one ton of corn silage is worth $11.23 in this

Kcific

trial.

The carcasses in both lots were graded good. However, when
ced according to their selling value, the silage-fed lot (Lot V)
5 ranked above Lot II.

The silage fed in this experiment was of good quality. It is

icrally dangerous to feed mouldy silage to sheep. In general,

the bad results from feeding silage to sheep have been due to mouldy
d sour silage. Silage of poor quality cannot be recommended as

sheep feed. Even with good quality silage, the feeder should be

ry careful to pick out any mouldy spots which sometimes occur

good silage.

REGULAR FEEDING VS. SELF-FEEDERS.

The high cost and difficulty of obtaining satisfactory farm help

ive prevented many from feeding sheep. To determine whether

ie self-feeder might be used in solving the help problem, Lot VI
is fed grain by means of a self-feeder during the last eight weeks

the trial. A V-shaped hopper was constructed above the ten-

ich grain trough so arranged that the shelled corn would feed

down into the grain trough. This lot was handled in exactly the

same manner as all the other lots for the first six weeks, i.e., they
were started on corn gradually and three weeks were spent in getting

them onto full feed. They were then carried along in the usual

way until the end of the sixth week. During the remaining eight

weeks, this lot received their grain from a self-feeder, fresh grain

being put in the feeder every four or five days. Table VI shows the

value of a self-feeder as compared with hand feeding.
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TABLE VI. REGULAR FEEDING vs. SELF-FEEDING.

Lot II Lot VI

Shelled corn Shelled corn

and clover hay. and clover hay.

Regular feeding. Self feeding.

Average initial weight 78.15 Ibs. 77.95 Ibs.

Average final weight 101. 25 Ibs. 102. 00 Ibs.

Average total gains 23.10 Ibs. 24 . 05 Ibs.

Average daily gains . 235 Ibs. . 245 Ibs.

( Grain.... 1.23 Ibs. 1.55 Ibs.
Average daily rations < TT ^

1 Hay 1.72 Ibs. 1.38 Ibs.

. /Grain.... 524. 89 Ibs. 637. 42 Ibs.
Feedperl Ibs. gain

| Ray 730.73 Ibs. 564. 86 Ibs,

Cost of 100 Ibs. gain, with corn at

40c per bushel and hay at $10

per ton $7 . 402 $7.377

Average shrink per head from
Columbia to National Stock

Yards 5.75 Ibs. 5 . 2 Ibs.

Average weight per head at Na-
tional Stock Yards. ... 95.5 Ibs. 96.8 Ibs.

Selling price per 100 Ibs $6.35 $6.40

Average cost per head, Columbia,
at $4. 50 per 100 Ibs $3.321 $3.312

Average cost of feed per head $1.730 $1.688

Average selling price per head,
Columbia $5 . 681 5 . 47

Average profit per head $ .630 $ .47

Dressing per cent 52.2% 49.8%
Grade of carcasses Good Prime

It can be seen in this table that the lot fed by means of a self-

feeder consumed 26% more corn and 19% less hay per hundred

pounds gain in live weight. It required 112.53 pounds, or two

bushels more corn per hundred pounds gain for the lot which was

fed by means of a self-feeder as compared with the lot fed in the

usual manner.

The yearlings of Lot VI, fattened on a "self-feeder," were in

better condition at the end of the ninety-eight-day feeding period,

and sold for five cents more per hundred pounds. Their carcasses

were graded prime, and ranked the best of all seven lots.

The cost of one hundred pounds gain with corn at forty cents

per bushel and hay at $10 per ton was three cents less with the self-

fed lot than with the lot fed by the usual method. With fifty-cent
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corn and ten-dollar hay, the cost of one hundred pounds gain is

sixteen cents more in the lot with fhe self-feeder. Feeding by means
of a self-feeder has some objections. Sheep are dainty eaters and do

not like grain that has been mussed over. The feeder should vary
the amount of feed given according to the weather conditions and

e general conditions of the sheep. The advantage of a self-feeder,

en at a low price of corn is small, as it will be found necessary to

d by hand the first five or six weeks of the feeding period in order

accustom the sheep to a full feed of grain before them all the

me. The successful feeder always spends considerable time with

e sheep to see that every individual is doing well. If any should

uire his attention it can be looked after immediately. When a

self-feeder is used one will not so readily notice the sheep that

off feed.
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BARN FEEDING VS. OPEN LOT FEEDING.

South of Missouri and in the dry climates of the west open lot

feeding is a common practice. In the southern part of Missouri

cattle are sometimes fed in the open with only such shelter as is af-

forded by bluffs and thickets of trees. The success of feeding in

the open is directly dependent on the season. The temperature of

Missouri during an average winter would not seriously interfere

with open lot feeding, but the rains and snows common during our

winter season makes this practice an unprofitable one. The results

of indoor feeding as compared with open lot feeding can be seen in

Table VII.

TABLE VII. BARN FEEDING vs. OPEN LOT FEEDING.

Lot II Lot VII

Shelled corn Shelled corn

and clover hay. and clover hay.
In barn. In open lot.

Average initial weight 78. 15 Ibs. 78.0 Ibs.

Average final weight 101.25 Ibs. 97.6 Ibs.

Average total gains 23. 10 Ibs. 19. 6 Ibs.

Average daily gains .235 Ibs. . 200 Ibs.

, .. . Grain 1.23 Ibs. 1.23 Ibs.
Average daily rations

Hay 1.72 Ibs. 1.77 Ibs.

Grain.... 524. 89 Ibs. 887. 50 Ibs.
Feed per 1MO Ibs. gam

Hay 730. 73 Ibs. 617. 09 Ibs.

Cost of 100 Ibs. gain, with corn at

40c per bushel and hay at $10

per ton-. $7.402 $9.424

Average shrink per head from
Columbia to National Stock

Yards 5.75 Ibs. 4.6 Ibs.

Average weight per head at Na-
tional Stock Yards 95.5 Ibs. 93. Ibs.

Selling price per 100 Ibs $6.35 $6.30

Average cost per head, Columbia,
at $4.25 per 100 Ibs $3.321 $3.315

Average cost of feed per head $1.730 $1.733

Average selling price per head,
Columbia $5.681 $5.383

Average profit per head $ .630 $ .335

Dressing per cent 52.2% 50.6%
Grade of carcasses. . Good Good
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The yearlings fed in the open lot received the same amount of

'rain and consumed a little moreliay than did those fed in the barn,

"he total gains made by the yearlings fed in the barn averaged three

id one-half pounds per head more than those fed outside. The
irn-fed lot required 362.61 pounds, or 6.4 bushels less corn per

lundred pounds gain than did the lot which was fed in the open,
cost of one hundred pounds gain in Lot VII was $2.02 greater

lan the same amount gained in Lot II with corn at forty cents per

mshel, and hay at $10 per ton.

This is the result of only one trial. However it is sufficient to

idicate that under average weather conditions which prevail in

issouri one must have barns or sheds which will protect the sheep
rom rains and snow in order to make sheep feeding profitable.
rhen a sheep's fleece becomes thoroughly soaked, it will require
>ur or five days for it to dry out. There is always great danger of

meumonia, colds and other attendant difficulties under these condi-

ions.

During the ninety-eight days of this feeding trial, fifty-one

lys were clear, twenty-nine days were cloudy or partly cloudy
ind the other eighteen days it either rained or snowed. The max-
lum temperature was seventy degrees which occurred in the sec-

>nd week in January. The minimum was eight degrees which oc-

curred the second week in February. The average range of temp-
erature for most weeks varied from twenty to forty-five degrees.
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,

SUMMARY

1. In this experiment feeds were figured at the following

ces: Hay, $10 per ton; corn silage, $3.50 per ton; corn, 40 cents

r bushel; linseed oil meal, $32 per ton; cottonseed meal, $28 per

2. At the above prices a ration of shelled corn, clover hay, and

rn silage was the most economical.

3. The ration of shelled corn and clover hay ranked second

an economical feed for yearling sheep.
4. As the price of corn and hay increases, it will be found

economical to add a nitrogenous supplement. In these trials lin-

seed oil cake was superior to cottonseed meal.

5. Clover hay proved to be greatly superior to timothy hay as

a roughness for fattening western yearling sheep, with shelled corn

as the grain ration.

6. The lot fed in the open required 6.4 bushels more corn for

each one hundred pounds gain, than did the lot fed on the same ra-

ion in the barn. Feeding sheep in an open lot without shelter from

winter rains and snows is undoubtedly a poor practice.
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RATIONS FOR BREEDING EWES.

HOWARD HACKEDORN.

I The investigation here reported was conducted for the purpose,

:st, of comparing clover hay, timothy hay, corn stover and corn

silage as roughages for pregnant ewes; second, to determine the ad-

visability of feeding a grain ration in conjunction with the various

roughnesses mentioned above for maintaining pregnant ewes during

the time that they occupy winter quarters; and, third, to study the

effect of the treatment of pregnant ewes upon the growth and vigor

f the lambs.

PLAN OF THE EXPERIMENT.

Sheep Used. The ewes in this experiment were purchased at the

insas City stock yards in September, 1911. They were from two

four years old and were classified as Colorado Ewes. All had good
louths and udders. They averaged 86 pounds in weight in a me-

lium condition of flesh. In the fall of 1912, all ewes with broken

louths, spoiled udders and those which had not raised lambs the

>revious year were culled out, so that the ewes in the experiment dur-

ig the second year were a better lot of breeding ewes than those that

rere used during the first year.

ONE OF THE LOTS OF EWES.
This cut shows the general type, character, and quality of the ewes used

in the experiment. They were all good, strong ewes, representative
of the western range type.

Lots and Rations. The ewes were put into winter quarters the

last week in November, and started on the various rations which
were as follows:

(31)
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Lot I. Grain and corn stover. 1911.

Lot II. Grain and clover hay. 1911.

Lot III. Grain, clover hay and corn silage. 1911.

Lot IV. Grain, clover hay and corn stover. 1911.

Lot V. Grain and corn silage. 1911.

Lot VI. Grain and timothy hay. 1911.

Lot VII. Clover hay and corn silage. 1911.

Lot VIII. Clover hay and corn stover. 1911.

Lot XI. Grain and corn stover. 1912.

Lot XII. Grain and clover hay. 1912.

Lot XIII. Grain, clover hay and corn silage. 1912.

Lot XIV. Grain, clover hay and corn stover. 1912.

Lot XV. Grain and corn silage. 1912.

Lot XVI. Clover hay. 1912.

Lot XVII. Clover hay and'corn silage. 1912.

Lot XVIII. Clover hay and'corn stover. 1912.

It was planned to have 17 ewes in each lot the first year of this ex-

periment, but some of the ewes did not get with lamb and were taken

out of the experiment, as this condition of barrenness could not be

attributed to the feed. This accounts for the different number of

ewes in the lots excepting in the case of the three lots which received

corn silage. During the fourth week of the first year of this experi-

ment, Lots III, V, and VII which were receiving silage in their ration

were fed some mouldy silage through a mistake on the part of the

feeder which resulted in the death of five ewes in each of Lots III and

V, and one ewe in Lot VII. The three lots were continued on the

same rations for three months after this trouble occurred, without

any further bad results. The same rations were fed from December

10, 1912 to April 1, 1913, without any trouble, hence it would seem

advisable in making comparisons not to consider the ewes which

died as a result of the mouldy silage.

The ewes were charged with dead lambs in cases of abortion.

The second year all ewes proved to be with lamb. This year all lots

contained 10 ewes excepting Lot XI, in which one of the ewes had

to be removed before the experiment began, as she was not in a nor-

mal condition of health. Special care was taken in both the years of

this experiment to have all lots uniform as to size, quality and con-

dition.

Other factors than the feed might affect the results of an experi-

ment with breeding ewes. For this reason, special effort was made
to keep all other factors as uniform as possible.
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Roughnesses. The clover hay used in 1911 was choice hay. It

ras clear and bright with few waeds or foreign grasses in it. During
the second year of the experiment it was impossible to obtain choice

:lover hay, most of it being slightly mixed with timothy hay. The

ly was of good quality and well cured. Bales that were badly
lixed with timothy were set aside. The timothy hay used for Lot
r

l was graded choice, being of a good, bright color containing very
ittle foreign grasses or weeds. The yield of corn in 1911, was not

lormal on account of the extremely dry summer, the result was that

corn silage of that year contained a low per cent of grain and a

ittle higher per cent of acid than good silage should contain. The

silage made during 1912 was of good quality containing a normal per

:nt of grain and was not so sour as the silage of the previous year,

"he stover used was field cured, and from time to time the shocks

-ere hauled in from the field and stacked near the feeding shed,

"he stover used the winter of 1911-12 was not of good quality, on

:cpunt of the fall rains having caused some deterioration. The
>tover used during the second winter was of good quality.

The Grain Ration. The grain ration was the same for all lots,

't consisted of six parts shelled corn, three parts wheat bran and one

trt pea-size linseed oil cake, by weight. The amount of grain fed

the different lots varied, the object being to keep the ewes in good con-

lition of flesh, hence it was necessary to feed some lots more grain

lan others as the roughnesses did not have equal feeding values,

"he corn used was good No. 2 shelled corn. The bran was first

jrade soft wheat bran and the linseed oil meal was old process meal

id the best quality that could be obtained.

Quarters. The different lots were kept in yards of uniform size.

'hey were fed in a shed open to the south, with an exercise yard

sloping to the south. The covered space allowed to each lot was

8J/2x22i/2 ft., including feeding racks and water troughs. The ad-

joining exercise yard for each lot was 8^x100 ft.

The feeding racks consisted of eight-inch grain troughs with a V-

shaped hay rack above, so arranged that the hay would feed down

through the grain trough. The sides and ends of the rack were

tight to prevent loss of hay.

Method of Feeding. The first year all rations were divided into

two equal portions, one-half of which was fed in the morning and one-

half in the evening.
The second year all the grain and part of the roughage was fed in

the morning, the remainder of the roughage was fed in the evening.
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The silage was always fed in the morning so that if any ill effects re-

sulted it could be noticed more readily. Feeding was done at 7 :30

in the morning and at 4:00 in the afternoon.

During the first year, the ewes and lambs were removed after

lambing, from the lot in which they had been fed throughout the

winter and placed in a lot where they were fed a ration of grain and

alfalfa hay. The grain ration being the same as was fed before;

corn six parts, wheat bran three parts and linseed oil meal one part.

The ewes and lambs from all lots were placed in one yard and re-

ceived such amounts of hay and grain as were necessary to keep them

in good thrifty condition.

The second year the ewes, after lambing, were continued on the

ration which they had been receiving, until they were turned out on

rye pasture, April 2.

Water and Salt. All lots were supplied with fresh clean water

from the deep wells of the University water system. Common bar-

rel salt was kept before the ewes at all times.

WEIGHT RECORDS.

Weights of Ewes. The ewes and lambs were weighed every

thirty days. The water was cut off the evening before each weigh

day and the ewes were weighed in the morning before feeding. The
final weights of the ewes were taken six to eight hours after lambing.
Three successive weights were taken at the beginning of the experi-

ment, the average of these three weights being used as the initial

weight. The second day of the three successive weigh days is used

as the base date for the beginning of the experiment.

Weights of Lambs. The birth weight of the lambs was taken as

soon as the lambs were dry, which was six to eight hours after lamb-

ing. Lambs dropped during the night were weighed in the morning.
Both years the lambs were dropped in March and the first week in

April. The final weights of each lot were taken when the lambs

averaged thirty days of age. Thus some lambs were over thirty

days of age while others were less than thirty days old, however, the

extreme difference in the ages of the lambs was in no case, over three

weeks.

The Rams Used. The first year of this experiment, eighteen of

the ewes proved to be with lamb when purchased. The sire of

these lambs was unknown. The remainder of the ewes were bred to

yearling Hampshire rams. One was a large framed rough ram weigh-
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ig 215 Ibs. in medium breeding condition; the other ram was a

loother, more compact ram weighing 175 Ibs. in breeding condition.

The second year, all the ewes were bred to the last mentioned ram.

Grain Rations for Lambs. Creeps were provided for the lambs,

e., part of each lot was fenced off with a partition providing spaces

ist large enough for the lambs to crawl through, but small enough

keep the ewes out. In these creeps, the lambs were fed all the

rain they would clean up. The grain ration fed the lambs was the

ime as that fed the ewes, except that coarsely ground corn was used

>tead of shelled corn.

The Measure of Efficiency. In experiments with fattening ani-

lals, the measure of efficiency of a ration is determined by the pounds
feed required to produce 100 Ibs. of gain, the cost of the feed and

le condition of the animals at the end of the feeding period. How-

,
rations for maintaining breeding animals cannot be measured

)V the above standaid. The purpose of all breeding animals is to

>roduce young. Hence, the offspring is the most important factor

measuring the efficiency of a ration for wintering pregnant ewes.

The measure of efficiency in this experiment was, first, the weight
id condition of the lambs at birth; second, the ability of the ewe to

ickle the lambs this being measured by the gain and general thrift

the lambs while suckling their dams; third, the general thrift and

>ndition of the ewes throughout the trial; fourth, the cost of the

ition.

CLOVER HAY vs. TIMOTHY.

Many farmers in Missouri produce timothy because it is a more
;rtain crop and easier to grow than clover. Unfortunately, how-

, the crops which are produced with the least trouble are not al-

rays the best. From a soil fertility standpoint, clover is much supe-
rior to timothy, and from a sheep feeding standpoint, clover has prov-

a superior roughness. In order to study the relative merits of

these two hays as roughnesses for wintering pregnant ewes, this trial

was conducted. The results are recorded in Table I.
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TABLE I. CLOVER HAY VERSUS TIMOTHY HAY.

Number of ewes.
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as great a difference as could be seen in the lambs. The lambs

Lot II were fat and in the best of condition, while those in Lot VI

:ked the flesh which is required to make good marketable lambs in

early summer.

It is of further interest to note that the eleven strong lambs in Lot

did not make as high an average daily gain as did the lambs in

>t II, where all lambs were considered. This emphasizes the fact

it the ewes fed on timothy hay were not in a condition to suckle

leir lambs as well as the ewes fed on clover. It should be remem-
-ed that after lambing, the ewes of both lots were fed on alfalfa hay
id grain.

The two lots were fed practically the same amount of grain and

during the period of pregnancy. The lot receiving timothy hay
not eat the hay with the keen appetite, however, which was

>ticeable with the ewes fed clover. Lot II (clover hay) refused only
)2 Ibs. of hay per head per day, while Lot VI (timothy hay) refused

17 Ibs. per head per day.

There was very little difference in the cost of the two rations as

loice timothy and choice clover are about the same in price.

Timothy hay proved to be such an inferior ration that it was not

mtinued the second year.

CLOVER HAY AND GRAIN vs. CLOVER HAY.

Under systems of diversified farming, breeding ewes are kept to

:ilize the coarser feeds such as hays, fodders, etc. The more con-

jntrated feed such as grains are either sold or fed to animals which
in utilize them to better advantage than the breeding ewes. How-

,
a small portion of the grain might be used to good advantage in

>ding the breeding flock. Especially is this true when the pastures
ive been sparse so that the breeding flock goes into the winter in

tin condition. In order to throw some light on this question, the

trial which is reported in Table II was conducted.
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TABLE II. GRAIN AND CLOVER HAY vs. CLOVER HAY.
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ig is seen in the last line of this table. The wide difference in the

iverage daily gain of the lambs for the first thirty days, indicates the

dative ability of the ewes to suckle their lambs. The ewes receiv-

ing grain suckled their lambs much better than did the ewes receiving

10 grain, as is indicated by the greater daily gain per lamb. The
jwes suckling lambs were given the same ration they had received

>rior to lambing except the amount given was increased. The dif-

jrence in the value of the lambs indicates the advisability of feeding

>me grain to the ewes after lambing.

.AMBS FROM LOT XII EWES WERE FED GRAIN AND CLOVER HAY.
'his lot of lambs was in better condition and was superior to those of

Lot XVI, because their mothers received sufficient feed to produce
abundance of milk.

LAMBS FROM LOT XVI EWES WERE FED CLOVER HAY.
The mothers of these lambs did not receive enough feed for the produc-

tion of sufficient milk to keep the young lambs fat.

Table II indicates that clover hay alone is sufficient to carry preg-
nant ewes through the winter, providing they are in a good condition
of flesh when they go into winter quarters. However, after lambing,
if the ewes and lambs are kept in dry lot, grain feeding is advisable.
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If the ewes are not fed grain during the winter, it is preferable to

start feeding grain about a month before the lambing season begins,

starting with a small amount about one quarter of a pound of grain

per head per day. This will get the ewes accustomed to grain feed-

ing so that after lambing they can be fed sufficient grain to maintain

milk flow without danger of digestive troubles which usually accom-

pany sudden and heavy feeding of grain.

The grain used in this trial was 6 parts corn, 3 parts bran and 1

part linseed oil cake. It proved a very satisfactory grain ration.

CORN SILAGE vs. CORN STOVER.

The corn belt farmer of a few years ago did not consider the corn

stalks of sufficient value to spend much time and expense in saving
them for a winter feed. The stalk-fields were pastured, but no at-

tempt was made to utilize them to any great extent. Cheap land

and cheap feed made it more economical to utilize only the better

quality of hays. The change in farm practices brought about by
the higher prices of land and feeds has made advisable the utilization

of all the feed grown. Corn stalks are being utilized to a greater ex-

tent as a part of the ration for wintering breeding and young stock.

The following trials were conducted in order to determine the rela-

tive value of silage (which includes the stalk and the ear) as com-

pared with stover (stalk cut and cured in the field with the ear re-

moved). The data from this trial are presented in three tables.

Corn Silage and Grain vs. Corn Stover and Grain. The first o f

these tables, Table III, shows the results of feeding corn silage and

grain as compared with corn stover and grain, the silage and the

stover constituting the entire roughness. An effort was made to in-

duceJihe ewes to eat as much of the roughness as was possible. In

addition, grain was fed in such quantities as was necessary to keep
the ewes in good, thrifty, breeding condition.
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TABLE III. CORN SILAGE AND GRAIN vs. CORN STOVER AND GRAIN.
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pound heavier than the lambs dropped in Lot I. The second year's

results were practically the same excepting one ewe in Lot I aborted

about the middle of the feeding period. The probable cause of this

was injury received while weighing. During both years, more grain

was required to maintain the desired condition of the ewes receiving

corn stover than was required by the ewes receiving silage.

The ewes receiving the stover refused about half of the roughness

given. The first year they were fed an average of 6.22 Ibs. of stover

per head per day and refused 2.39 Ibs. and the second year 5.97 Ibs.

stover was fed and 2.35 Ibs. refused.

During the first year of this trial the ewes and lambs after lambing
were put on a ration of grain and alfalfa hay. The lambs from the

silage-fed ewes made a greater gain than the lambs from the ewes

fed on stover. During the second year when the ewes and lambs were

kept on the same ration that they received through the winter, the

lambs in Lot XI made the greater gain. The difference in the aver-

age daily gain made by the lambs was so small as to be of little signifi-

cance. From Table III it can be seen that with corn stover as a

roughness, from one-fourth to one-third more grain is required to

winter breeding ewes than when silage is used. Otherwise there

was little difference of practical consequence. It should be borne

in mind that the death of five ewes in Lot V was attributed to mouldy

silage.

Corn Silage and Clover Hay vs. Corn Stover and Clover Hay. The

object of this experiment was to secure data upon a number of com-

binations of roughnesses in order to determine so far as possible those

most desirable for Missouri conditions. Clover being a common
hay crop on all the better farms of the state, combinations of clover

and corn silage, and clover and corn stover were tested. The results

of this work is reported in Table IV.
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TABLE IV. CORN SILAGE AND CLOVER HAY vs. CORN STOVER AND CLOVER HAY.
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received clover hay and corn silage is accounted for by the larger

per cent of lambs dropped and should not be attributed to the dif-

ference in the feed.

Throughout the first year's work, there was very little difference

in the value of the two rations. The lambs were of practically the

same average birth weight, and after lambing when both lots were

put on a ration of grain and alfalfa hay the ewes suckled their lambs

equally well, as is indicated by the average daily gain of the lambs

for the first thirty days after birth. The most important difference

is seen in the average daily ration. The ewes in Lot VIII required

about one-half pound more of clover hay per head per day than did

the ewes in Lot VII which received the clover hay and corn silage.

During the second year of this trial, the silage proved a better

roughness than the stover. The silage in this test was of much better

quality, containing a larger amount of grain than did the silage which

was used in the trial the first year. The ewes receiving the silage

more nearly maintained their condition and produced stronger and

heavier lambs than the ewes receiving the corn stover. The ewes in

Lot VII which received the corn silage suckled their lambs better

than those receiving the stover.

The table shows that the lambs in Lot XVIII made a little greater

gain than those of Lot XVII. This is accounted for by the fact that

six of the ewes in Lot XVIII did not produce sufficient milk to keep
the lambs alive and they died before the end of the third week. Thus,

only four of the strongest lambs were left. The ewes of Lot XVII
were able to raise all their lambs, which gives them a decided advan-

tage.

Averaging the two years' work, there was little difference in the

efficiency of the rations up to lambing time. After lambing, the

corn silage and clover hay proved the superior ration.

Corn Silage, Clover Hay and Grain vs. Corn Stover, Clover Hay
and Grain. The results of feeding grain and clover with corn silage

and corn stover respectively were recorded in tables III and IV. In

Table V, the results of feeding small amounts of both grain and

clover, with silage and corn stover respectively are presented.
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TABLE V. CORN SILAGE, CLOVER HAY AND GRAIN vs. CORN STOVER, CLOVER
HAY AND GRAIN.
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A study of this table shows that the ewes receiving the corn silage

gained slightly in weight while the ewes receiving the corn stover

lost some in weight. There was very little difference in the average

daily allowance of grain and clover. During the first year, the

lambs in the lot receiving corn stover averaged a little heavier at

birth (.73 Ibs.) than did those in Lot III. The ewes in Lot III pro-

duced a higher per cent of lambs which would account for their

lower average weight. The first year's results show that the lambs

in Lot IV (corn stover, clover hay and grain) made slightly greater

gains. This small difference again can be accounted for by the

greater per cent of lambs in Lot III. The second year's results show
that corn silage proved more efficient than corn stover. The lot of

ewes receiving silage produced a higher per cent of lambs, which

averaged heavier and made better gains than the lambs dropped by
the ewes receiving the corn stover. This difference is not large, and

taking an average of the two years' work the rations are of about

equal value. The corn silage proved slightly superior as a larger per
cent of lambs was raised in this lot. Greater care must be taken in

feeding silage than stover because of the dangers of mouldy silage.

Tables III, IV and V show that there is not a great difference in

the value of corn stover and corn silage when it is used to reduce the

consumption of the more expensive feeds such as grain and clover hay.
The corn silage proved slightly superior in all cases. The two dis-

advantages attending the feeding of silage are, first, a flock of 50 to

150 ewes cannot use enough silage to make the silo a profitable in-

vestment unless sufficient stock of other classes are available which

may also be fed silage; second, mouldy and extremely sour silage is a

dangerous feed for sheep.
On many farms where much of the corn stover is wasted it could

be utilized as one of the roughnesses for breeding ewes if fed in limited

quantities.

FEEDING CORN SILAGE TO BREEDING EWES.

The question of feeding silage to the breeding flock has become an

important one in the last few years. Especially, are the methods of

silage feeding of interest to those who have sufficient live stock to

economically use a silo. In Table VI the results of the various meth-
ods of feeding silage tested at the Missouri Experiment Station

are presented.
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TABLE VI. FEEDING CORN SILAGE TO BREEDING EWES.
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TABLE VI Continued.
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LAMBS FROM LOT XV EWES WERE FED CORN SILAGE AND GRAIN.

The mothers of this lot of lambs required from one-fourth to one-third
more grain to maintain them in good breeding condition than did the
ewes receiving corn silage, clover hay and grain.

head per day and those in Lot III ranked last. This difference in

the gains made by the lambs is probably not due so much to the feed

the ewes received prior to lambing as to the difference in the number

>f lambs the ewes suckled. The number of lambs raised by the

various lots is represented by the following percentages: Lot III,

140 per cent; Lot VII, 114.28 per cent; Lot V, 100 per cent.

During the second year of this test when the ewes were fed the

same ration after lambing as they had received before the lambs

were dropped, the ration of corn silage, clover hay and grain proved
the most efficient. The lot of ewes receiving this ration gained more

in weight and condition, produced a higher per cent of lambs, and

suckled them better than the ewes in the other two lots.

LAMBS FROM LOT XVII EWES WERE FED CORN SILAGE AND
CLOVER HAY.

This lot of lambs was the poorest of the three lots. The ewes receiving

silage and clover hay did not give sufficient milk to keep the lambs
in good condition of flesh.
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The last line of Table VI shows that the lambs of Lot XIII made
the highest average daily gain of the three lots. A further study of

the second year's results shows that a ration of grain and silage was

more efficient in maintaining the condition of breeding ewes than a

ration of clover hay and corn silage. The former ration also proved
to be much the better ration for ewes suckling lambs than did the ra-

tion of clover hay and corn silage.

The table shows that during both years the difference in the effi-

ciency of the three rations up to lambing time is so small as to be of

little consequence. After the lambs had been dropped a ration of

grain, clover hay and silage proved to be the best ration for ewes

suckling lambs. The ration of grain and silage ranked second, and

clover and corn silage ranked last.

Silo Capacity for Sheep Feeding. The weight of corn silage per
cubic foot is not constant. It will vary with the maturity of the corn

when put into the silo, with the amount of water added when the corn

is put in, with the manner in which it is scattered and tramped and

many other factors. For most practical purposes 40 Ibs. per cubic

foot is accurate enough in estimating the capacity of a silo. In

Table A the capacity of the silo is calculated on this basis.
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TABLE A.

Diameter

of

silo.
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TABLE A. Continued.

Diameter

of

silo.



RATIONS FOR BREEDING EWES 53

TABLE A. Continued.
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LAMBS FROM LOT XIV EWES WERE FED CORN STOVER, CLOVER
HAY AND GRAIN.

This ration proved to be the most atisfactory method of utilizing the
corn stover for breeding sheep.

eights of its estimated capacity. For this reason the figures in the

last column of the table should be reduced by one-eighth to one-third,

as these figures are based upon the supposition that the silo will hold

as much silage as it is estimated to hold.

FEEDING CORN STOVER TO BREEDING EWES.

Corn stover alone is not recommended as a feed for breeding stock

of any kind because it does not contain sufficient quantities of

muscle and blood building nutrients. It also has a tendency to

constipate breeding ewes, which frequently leads to more serious

troubles. In order to utilize the corn stover to the best advantage
it should be fed in connection with a protein feed and one of a laxative

nature. In these trials a grain ration of six parts shelled corn, three

parts bran and one part linseed oil cake by weight was used and

proved very satisfactory.

The results of feeding trials of corn stover and grain, corn stover

and clover hay; and corn stover, clover hay and grain, are presented
in Table VII.

LAMBS FROM LOT XVIII EWES WERE FED CORN STOVER AND
CLOVER HAY.

The mothers of these lambs received a ration which did not contain
enouah nutriment to keen un a flow r>f milk sufficient tr maintain
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TABLE VII. FEEDING CORN STOVER TO BREEDING EWES.
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TABLE VII. Continued.
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'he difference is not large. It would probably have been greater if

grain ration of straight corn had been used.

The conditions of this experiment made it necessary to feed the

tover in racks. This method of feeding stover is not commonly
. It is preferable to scatter the stover out on a pasture when-

the weather and condition of the ground will permit it. It is

intial for the health of the flock that the breeding ewes have an

>pportunity to take plenty of exercise. When this method is fol-

>wed the breeding ewes will take sufficient exercise to keep them in

jood healthy condition. Also, by this method the labor of handling
manure is avoided.

GENERAL SUMMARY.

Clover hay and grain proved more efficient as a ration for breed-

ing ewes than timothy hay and grain.

Clover hay alone was sufficient to maintain pregnant breeding

ewes up to lambing time. After lambing^the* addition of grain

to the ration proved advisable. PP
Corn silage when fed with clover hay, with grain, and with both

clover hay and grain, proved a slightly better roughage than corn

stover fed with the same combination of grain and clover hay.

Mouldy or extremely sour corn silage is a dangerous feed for

sheep. Eleven ewes were lost in this experiment in one week
from accidentally feeding mouldy silage.

A ration of corn silage, clover hay and grain proved to be the

most efficient means of utilizing silage.

A ration of grain and corn stover gave very satisfactory re-

sults when sufficient and proper kinds of concentrates were used.

Corn stover, clover hay and grain proved to be the most satis-

factory method of utilizing stover.

Corn silage and stover both proved to be better roughages than

timothy hay when fed with grain.
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FATTENING WESTERN LAMBS
1910-11 and 1911-12

H. SKINNER F. G. KING

SUMMARY
PART I

1. Timothy hay in all rations where it was fed proved a very
isatis factory feed for fattening lambs.

2. Lambs fed shelled corn and timothy hay were very un-

irifty.

3. Lambs fed shelled corn and clover hay made more rapid
id more economical gains than those fed shelled corn and timothy

4. A ration of shelled corn and clover hay produced better

inish on lambs than a ration of shelled corn and timothy hay.

5. A ration of shelled corn, cottonseed meal and clover hay
oduced faster and more economical gains on fattening lambs than

ration of shelled corn, cottonseed meal, and timothy hay.

6. Lambs fed shelled corn, cottonseed meal, and clover hay
:quired a much better finish than others fed a ration of shelled

>rn, cottonseed meal and timothy hay.

PART II

7. The addition of corn silage once daily to a ration of
lelled corn and clover hay did not affect, to any appreciable extent,
le rate of gain on fattening lambs.

8. The addition of corn silage once daily to a ration of shelled

>rn and clover hay slightly reduced the cost of gains on fattening
imbs but did not greatly affect their selling value.

9. Lambs receiving silage once daily and clover hay once daily
ite approximately the same quantity of hay as of silage.

10. The grain consumption was affected very little by the

Idition of silage to a ration of corn and clover hay.

11. Lambs fed silage were never unhealthy and showed no un-
favorable symptoms.

12. The addition of corn silage to a ration of shelled corn,
)ttonseed meal and clover hay did not greatly affect the rate of
tin nor the finish on the lambs but did effect a small saving in cost

>f gain.
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PART III

13. Lambs receiving rations of shelled corn, cottonseed

clover hay and silage ate the same quantities of grain when sila

was fed twice daily as when it was fed once daily.

14. Lambs receiving silage twice daily ate less hay than those

receiving silage once daily.

15. Lambs fed silage twice daily made approximately t

same gains as others fed silage once daily, but made cheaper gai
and acquired a better finish.

1 6. No bad effects were produced by feeding lambs large

quantities of silage.

17. The ration of shelled corn, cottonseed meal, clover hay,
and corn silage proved to be the best of the seven rations fed in

these trials.

PART IV

18. The addition of cottonseed meal to a ration of shell

corn and timothy hay increased the appetites of the lambs for both

grain and hay.

19. The addition of cottonseed meal to a ration of shelled

corn and timothy hay improved the thrift of the lambs; increased

the rate of gain; decreased the cost of gain; and added greatly to

the selling value of the lambs.

20. The addition of cottonseed meal to a ration of shelled

corn and clover hay did not greatly affect the appetites of the lambs

for either grain or hay.
21. The addition of cottonseed meal to a ration of shelled

corn and clover hay slightly increased the rate of gain and added

materially to the selling value of the lambs.

22. The addition of cottonseed meal to a ration of shelled

corn and clover hay did not on the average of three trials affect

the cost of gain when corn was as low as 40 cents per bushel but

made slight decrease in cost of gain when corn was above 40 cents

per bushel.

23. The addition of cottonseed meal to a ration of shelled

corn, clover hay and corn silage had no effect on the roughage co

sumption but slightly increased the grain consumption in one of t

three trials.

24. The addition of cottonseed meal to a ration of shell

corn, clover hay and corn silage slightly increased the rate of gal
and added to the selling value of the lambs.

25. The addition of cottonseed meal to a ration of shelled

corn, clover hay and corn silage did not affect the cost of gain when
corn was valued at 50 cents per bushel but made a slight decrea

in cost of gain when corn was above 50 cents per bushel.
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INTRODUCTION

The agricultural methods of the corn belt are in a state of

ransition. The settlement of the government lands, thereby pre-

senting much farther increase in acreage has given rise to the neces-

sity of more intensive methods of farming than have been generally
practiced in the past. With these intensive methods, the greatest
-oblem is the maintenance of soil fertility. This in turn gives rise

the necessity of better methods of live stock farming.

Believing that the feeding of crops to live stock will, with in-

>lligent methods, return greater profits to the farmer in the main-
lance of soil fertility and as a means of marketing the products

>f the farm than will any other system of farming, adaptable to

rerage farm conditions in the corn belt, the Animal Husbandry
apartment has been endeavoring to help solve some of the prob-
is confronting the live stock feeders of the State. For several

irs this station has been securing data on the best rations for fat-

ling steers. In these feeding trials an effort has been made to

mduct them under conditions as nearly as possible comparable
*ith actual farm conditions. Inspection of and suggestions on the

lethods of conducting the trials and of presenting the data have

Iways been invited.

In the fall of 1910, the investigations in stock feeding were
[tended to cover the field of sheep and lamb feeding. Owing to

ic fact that the results of a single trial are often misleading three

:periments under as nearly the same conditions as possible and
ith the same rations were conducted before any results were pub-

ished. The three trials with different rations reported in this bul-

>tin were conducted under as nearly the same conditions as it was
>ssible to place them.

MARKET CONDITIONS. The conditions of the live stock market

luring the progress of these trials were not conducive to satisfactory
inancial results. In the fall of 1910, the pasture conditions in the

>rth\vest forced an exceptionally large number of sheep and lambs
market. The large corn crop in the middle states induced such

irge feeding operations that all the feeding lambs and sheep on
ic market were absorbed at very high prices by feeder demand,
le result of this heavy marketing and feeding was a very dull and

insatisfactory market in the winter and spring for all classes of

;heep and lambs. The fall of 1911 also witnessed a heavy market-

ig of western lambs but feeder demand was not as keen as in the

>revious year. Fewer sheep were fed and prospects seemed good
for a satisfactory margin in the feeding operation. The condition
)f the experimental lambs, however, put them on the market before
the promised raise in the market arrived and the feeding trials the

>cond year showed little better financial returns than did those of
the first year.
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OBJECT

The object of this work was to secure accurate data on the

comparative value of the more common roughages of the farm and

the advisability of using some concentrated commercial feeding
stuff for fattening lambs. This includes comparisons between clover

hay, timothy hay, and corn silage as roughages for fattening lambs

and also shows the effect of adding cottonseed meal to rations of

shelled corn and the different roughages mentioned above.

PLAN

The plan- of the work was to secure strong vigorous western

lambs and discard the smaller ones until a uniform flock w;

secured. This selected flock was divided into seven lots, equal ii

size, condition, quality, thrift, and breeding. The lots were fed as

follows :

Lot I. Shelled corn, timothy hay.

Lot 2. Shelled corn seven parts, cottonseed meal one part,

timothy hay.

Lot 3. Shelled corn, clover hay.

Lot 4. Shelled corn seven parts, cottonseed meal one part,

clover 'hay.

Lot 5. Shelled corn, clover hay (morning) silage (evening).

Lot 6. Shelled corn seven parts, cottonseed meal one part,

clover hay (morning) and silage (evening).

Lot 7. Shelled corn seven parts, cottonseed meal one part,

clover hay (morning and evening) silage (morn-
ing and evening).

SHELTER, FEEDING YARDS, AND WATER SUPPLY. The condi-

tions surrounding the lambs were no better than those in an average
feed lot. Each lot of twenty lambs was fed in an open shed 14 b]

16 feet facing south opening into a yard 14 by 28 feet. No pave-
ment, cinders or stone was placed in either shed or yard. The shed
was generally dry and no bedding other than the waste from the

feed rack was used except on two occasions when the snow had
drifted in badly. The yards were often muddy in wet weather. The
lambs at all times had dry ground under cover on which to lie.

The water was supplied from the West Lafayette Water
Works in galvanized iron tubs. The water was renewed twice daily
and the tubs were cleaned once daily. An attempt was made to

keep fresh water before the lambs at all times but this was some-
times difficult in the winter of 1911-12 on account of the water in

the tubs freezing very quickly during the cold weather.
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WEIGHTS

Weights were taken by lots on three consecutive days in 1910-11
t the beginning and end of the trials and every ten days during
le progress of the trials. The average of the three consecutive

weights at the beginning and end of the trial was used as the
initial and final weights. In the two trials of 1911-12 individual

veights in addition to lot weights were taken on three consecutive

ays at the beginning and end of the trials and the averages of the
hree weights used for initial and final weights. Individual and lot

eights were taken every thirty days, and lot -weights every ten

ys during the progress of the trials. The identity of each lamb
as known by a numbered tag fastened to the ear. Weights were
en in the morning after the lambs had finished eating. In

910-11 water was withheld on the morning the weights were taken,
til after the lambs were weighed, but in 1911-12 no attempt was
de to withhold water.

Owing to a storm which wrecked the feeding plant and neces-
itated the closing of the experiment at the end of fifty days the
ndividual weights and three days weights were not taken at the
nd of the experiment in the second trial of the series.

METHOD OF FEEDING

The method of feeding was the same in all lots in the three
trials reported in this bulletin. Grain was fed at 6:00 a. m. and
4 130 p. in. under the shed in combination troughs and racks. The
grain was weighed and when more than corn was fed, mixed in

buckets before being scattered in the troughs. Grain was fed in

such quantities as would be eaten before the lambs left the troughs.
When starting on feed about one-fourth pound of oats per head
was fed twice daily. After the lambs had learned to eat oats, small

amounts of corn were added to the rations. Within eight or ten

days the lambs were eating shelled corn readily and the oats were

gradually dropped from the ration and cottonseed meal, where it

was fed, added.

After the lambs had cleaned up the grain, roughage was fed.

Hay was fed twice daily to all lots, except Lots 5, 6, and 7, in such

quantities as would be eaten before time for the next feed. Lots 5
and 6 received clover hay in the morning and corn silage in the

evening. Lot 7 received corn silage twice daily and clover hay in

the morning during the first trial and both morning and evening
during the second and third trials. It was the intention to have all

silage consumed within an hour after it was fed.
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DESCRIPTION OF THE LAMBS

The lambs used in the first trial, covering a period from
October 21, 1910 to January 19, 1911, were choice Idaho lambs

showing evidences of being a cross of Cotswold rams on fine-

wooled ewes. These lambs were very rugged and thrifty but were

only moderately smooth in conformation. They were purchased on
the Chicago market October 10, 1910 for $6.50 per cwt. After

being dipped under the supervision of the U. S. Government in-

spectors, they arrived in Lafayette October 12, 1910. They were

grazed on a field "of aftermath from a mixed clover and timothy
meadow until the afternoon of October 19, when they were divided

into lots for experiment. During the last few days on pasture they
were fed small quantities of oats and hay.

The lambs used in the second trial of the series extending
from September 21 to November TO, 1911, were also bred in Idaho.

and were a cross of Shropshire rams on fine-wooled foundation.

These lambs were very uniform; in quality and color, all being black-

er brown faced. They were of excellent quality and of low blocky
conformation. They were purchased on the Chicago market Sep-
tember 12, 1911 for $5.25 per cwt. After being dipped under Gov-
ernment supervision, they were shipped to Lafayette, arriving Sep-
tember 14, 1911. They were pastured on a field of aftermath from
a mixed clover and timothy meadow until the afternoon of Septem-
ber 18 when they were brought to the experimental pens and divided

into lots for feeding.

The lambs used in the trial extending from December n, 1911
to February 19, 1912 were bred in Idaho and were the product of

Hampshire rams on fine-wooled ewes. These lambs were very
rugged and heavy boned and graded "choice" but not very uniform
in size. They were purchased on the Chicago market November 2,

ion, for $5.00 per cwt. The U. S. Government had suspended
dipping on November 2; hence these lambs were shipped to

Lafayette without dipping. On arrival at Lafayette, November 3,
the lambs were given all the hay they would <eat and turned on an
aftermath from a mixed clover and timothy meadow. After si:

days, they began scouring badly. On the night of November n,
severe storm found the lambs in a weakened condition and worked
serious results. Several lambs died and the others were sick and

unthrifty for several weeks. When started on feed December n,
1911, the lambs were in very thin flesh. The lambs were very thrifty

during the trial but were troubled the last thirty days by ticks.
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METHOD OF VALUING LAMBS

The initial value of the lambs was secured by adding 30 cents

per cwt. to the Chicago price. This amount covers the commission,

freight, feed, etc., before the lambs were put on trial. The values

of the lambs at the end of the first trial were made by Mr. Joe

Taylor of the firm of Taylor-Grenard and Co., Lafayette. The
final values of the lambs in the third trial were made by Mr. A. J.

Knollin of the Knollin Sheep Commission Co., Chicago, Illinois,

and Mr. Matheson, buyer for Swift and Co., Chicago. The averages
of their values were taken as the final valuation for the different

lots. Since a storm destroyed the sheds and necessitated closing the

second trial at the end of fifty days, no final values were secured

on the different lots in this trial. All lambs were fed the same ration

for three weeks after the trial ended, before they were marketed.
In order to cover expenses of shipping, 60 cents per cwt. were de-

ducted from the Chicago valuation of the fat lambs. Financial

statements are based on the top of the feeding lamb market at

Chicago plus 30 cents per cwt., and Chicago values for fat lambs
less 60 cents per hundred pounds, to cover cost of shipping.

QUALITY OF FEEDS

The rations fed were composed of various combinations of part
>r all of the following feeds : shelled corn, cottonseed meal, clover

ly, timothy hay, and corn silage. The corn fed in the first two
ials was old corn and of excellent quality. The corn fed in the

lird trial was a little too high in moisture content to grade as

fo. 2. Also the grain showed some sign of rotting due to the wet
reather in the autumn of 1911. The cottonseed meal was of

'Choice" grade guaranteed to contain 41 per cent, crude protein
id 8 per cent. fat. The clover and timothy hay used was pure
id almost all of good quality, only a very small part of it being of

iferior quality or moldy. It was at all times readily eaten by the

imbs.

The silage was made from corn produced on the college farm,

taking about 65 bushels per acre in 1910 and 38 bushels per acre

1911, the yield of silage being thirteen and seven tons per acre

ispectively. The corn was well matured when put into the silo. In

[910, about two-thirds of the husks and one-third the blades were
>rown when put into the silo. This produced a silage containing

approximately 29 per cent, dry matter. In 1911, practically all the

)lades were dry but the stalks contained a high per cent, of moisture
For such an advanced stage of the blades. The silage in 191 1-12 con-

tained approximately 35 per cent, of dry matter. Care was taken
it all times that no moldy or spoiled silage was fed.
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PRICES OF FEEDS

The prices of feeds are based on the prices at the time the

experiments were conducted. In the trial beginning October 19, 1910,
corn is valued at 40 cents per bushel, cottonseed meal at $30.00 per

ton, clover hay at $10.00 per ton, timothy hay at $12.00 per ton and
corn silage at $3.00 per ton. This valuation for silage allows 75
cents per ton for harvesting, 25 cents per ton for the stover con-

tained in a ton of silage and 40 cents per bushel for the corn. In

the trial beginning September 21, 1911, clover hay is valued at

$15.00 per ton; timothy hay at $18.00 per ton; and corn silage at

$4.00 per ton. In the trial beginning December n, 1911, clover hay
is valued at $18.00 per ton, timothy hay $20.00 per ton, and corn

silage $4.00 per ton. In the trial beginning September 21, 1911,
corn is valued at 63 cents per bushel. In the trial beginning Decem-
ber n, 1911, corn is valued at 56 cents per bushel. The above

prices are used in all financial statements. All financial statements

are based on the principle that the value of the manure offsets the

cost of feeding.
For purposes of correlating all trials, feeds are valued, except

in the item of actual costs, at uniform prices. Clover hay is valued
at $10.00 per ton, timothy hay $12.00 per ton, and corn silage $3.50
per ton, oats at 40 cents per bushel and cottonseed meal at $30.00
per ton. Corn is valued at 40 cents, 50 cents, and 60 cents per
bushel. These values are used for purposes of uniformity in com-

parisons of different trial's and not for figuring financial results.

PART I

TIMOTHY HAY vs. CLOVER HAY FOR FATTENING LAMBS
In many parts of Indiana the ease with which a stand of tim-

othy is secured and with which the hay is cured has led to a large
use of this roughage for stock feeding. In many sections timothy
was formerly a standard roughage for all classes of animals. The
practice of feeding timothy hay to meat producing animals is, how-
ever, gradually becoming less common on account of the superior
feeding qualities and lower price of other forms of roughage. Th<

superiority of leguminous roughages like clover hay, alfalfa hay,
cowpea hay, etc., over timothy hay and other roughages of the same
nature has been conclusively shown in numerous trials with fatten-

ing cattle. Very little data is available, however, for information
on their comparative value for fattening lambs or sheep. This trial

was planned to obtain some of these essential data. Lots of lambs
as nearly equal in every respect at the beginning of the trials were
fed on rations of shelled corn and timothy hay, and of shelled coi

and clover hay. The results of the trials are shown in Table I.
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The first noticeable effect of the timothy hay was on the appe-
tites of the lambs. For a few weeks, there was little difference in

the lambs in the two lots
;
but after this time the lambs fed timothy

hay had much poorer appetites than those fed clover hay. Great

care was necessary to keep the timothy-fed lambs from going "off

feed." At the end of fifty-five days feeding with due care in the

first trial the timothy hay lambs went "off feed" and one died. Sev-

eral days
4

elapsed before they were eating well again. In the second

trial of 1911-12, the lambs fed timothy hay went "off feed" at the

end of fifty-eight days feeding but soon regained their appetites.

At no time, however, did the lambs fed timothy hay show the keen

eager appetites of those fed clover hay, and the longer the lambs

continued on feed the greater was the difference in their appetites,
caused by -the ration. All the trials show larger consumption of

both grain and roughage by the lambs receiving clover hay and the

trials extending over longer periods show more difference than in

the shorter trial. The average of the three trials shows that the

liambs fed corn and clover hay ate 20 per cent, more grain and 53

per cent, more hay than those fed corn and timothy hay.

The gain of the lambs fed the two different kinds of

showed a 69 per cent, increase in rate by use of clover instead o1

timothy hay and a corresponding decrease in feed required to pix

duce a pound of gain of 40.7 per cent, in grain and 10.3 per cent

in roughage. This is due primarily to two factors : first, the differ-

ence in palatability and second, to the lack of protein in the ratk

of corn and timothy hay. In any ration palatability is very desira-

ble on account of more perfect digestion which is usually associ-

ated with a good appetite; and also on account of larger quantities
of food being eaten whereby the proportion of the nutrients used
in maintenance of the animal's body is relatively less. In addition

to being less palatable than clover, the timothy hay lacks sufficient

protein to meet the requirements of the animal. This lack of pro-
tein is characteristic of the non-leguminous roughages and becomes
most apparent when fed with corn which is also lacking in this

essential feeding element. Clover hay on the other hand, like the

other legumes such as alfalfa, cowpeas, and soy beans, has more
of this nutrient than is required in a balanced ration. This exces
of protein in the legumes eminently fits them for feeding with coi

because the abundance of nitrogenous food nutrients in the form*
balances the lack of this constituent in the latter, thereby producing
a ration of high feeding value for meat producing and growing
animals.

When cost of gain is considered, the difference between the two
kinds of roughage for lamb feeding is very striking. At actual cos
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of gain, the lambs receiving timothy hay in no case made gains as

cheap by $1.52 per cwt. as did those fed clover hay; and in one
trial there was a difference of $3.39 per cwt. in cost of gain. When
reduced to a uniform basis of $12.00 per ton for timothy hay and

$10.00 per ton for clover hay, there was, on an average of three

trials, a difference in cost per 100 pounds gain in favor of clover

lay of $1.91 when corn was valued at 40 cents per bushel, of $2.14
ith corn at 50 cents per bushel, and of $2.38 with corn at 60 cents

bushel.

In addition to the difference in cost of gains the finish acquired
>y the lambs was a good criterion of the feeding value of the two
Masses of roughage. At the end of the first trial, the lambs fed

timothy hay were valued 40 cents per cwt. less than those fed
:lover hay. In the last trial (the second trial was discontinued
before values could be taken) the difference in selling value was

cents per cwt. The lambs fed timothy hay were in little bet-

ter than good feeding condition when sold, while those fed clover

hay carried very good finish.

IORN, COTTONSEED MEAL AND TIMOTHY HAY vs. CORN, COTTON-
SEED MEAL AND CLOVER HAY

Further comparisons between timothy and clover hay were
made when a nitrogenous concentrate in the form of cottonseed
meal was added to both rations. One pound of this commercial
feed was fed for every seven pounds of corn. The addition of this

feed which is high in protein assisted greatly to balance the ration
of corn and timothy hay but it also had a somewhat beneficial effect

on the ration of corn and clover. The marked superiority of clover

hay over timothy was almost as evident in this series, of trials as
when no cottonseed meal was fed.

Table II shows the comparison of the following rations:

Shelled corn, cottonseed meal and timothy hay;
Shelled corn, cottonseed meal and clover hay.
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In this series of trials no great difficulty was experienced in

keeping the lambs on feed as was the case when corn and timothy
without cottonseed meal were fed. The lambs fed timothy relished

their grain at all times but had poor appetites for hay. It is noted

that there was little difference in the grain eaten by the lambs of

these lots ; and what difference there was, was largely in the last

trial in which the lambs were very thin at the beginning. The
difference in the roughage consumption, however, was almost as

marked as when no cottonseed meal was fed. The lambs in the three

trials ate 47 per cent, more of clover than of timothy hay.

An examination of the table shows that in each of the three

trials the lambs receiving timothy hay made less gain than those

receiving clover hay. The average daily gain per lamb for the three

trials was .268 pound when corn, cottonseed meal, and timothy hay
comprised the ration and .353 pound when corn, cottonseed meal and
clover hay were fed. This shows an increase of 32 per cent, in rate

of gain by the use of "a leguminous instead of a non-leguminous
roughage.

The cost of gain with feeds at actual prices at time of experi-
ment showed 33 cents per hundred pounds to be the least difference

between the two roughages and in one case the difference was $2.76

per hundred pounds gain in favor of clover hay. The average of the

experiments shows a difference in cost, with corn at 40 cents per

bushel, of 87 cents per hundred pounds gain, and with corn at 60
cents per bushel of $1.12 per hundred pounds. As has been pre-

viously mentioned, these markedly poor results with timothy hay
are due to its unpalatability and to its lack of food nutrients with
which to balance a grain ration of corn. The poor feeding value

of timothy hay is more strongly emphasized when it is noted that

the difference in finish on the lambs was so great that in the first

trial, the lambs fed timothy hay were valued at 15 cents per hun-
dred pounds and in the last trial 47^2 cents per hundred pounds
less than those fed clover hay.

From the results of these trials which include six direct com-

parisons between timothy and clover hay it is evident that the

former roughage is far inferior to the latter for fattening lambs,
and should not be used for this purpose except in extraordinary
cases. When fed with corn alone, the effect of timothy hay on the

thrift of the lambs was harmful. Little finish was added to the

lambs. The high cost of this hay also tends to prohibit its use
even if the feeding value were much higher. Considered as a

whole, the feeding of lambs with timothy hay as the only form of

roughage is to be discouraged, and this is especially true when corn
alone is the grain ration to be used.
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PART H
CORN SILAGE AS A ROUGHAGE FOR FATTENING LAMBS

Part II of this bulletin is a report on the study of the value of

rations containing corn silage with other rations similar in every

respect except that they contained no silage. Silage has long been

considered by dairymen as indispensable and has of late years come
to be considered as one of the principal factors operating to keep
the beef cattle industry in a prominent position in the corn belt.

Clover hay as a feed for fattening lambs has long been appreci-

ated, but the corn stalk has not been utilized in such a manner that

the highest value has been received for the nutrients therein con-

tained. It has long been known that approximately 40 per cent, of

the dry matter of the corn plant is found in the stalk. This material

is in such condition when cured as stover that a comparatively small

per cent, of the actual food nutrients are used by the animal. When
the corn plant is harvested by being put into, a silo, it passes through
a process of fermentation that renders the hard woody portions of

the plant soft and palatable and preserves the succulence of the

green feed in such a manner that almost the same effects on the

animal are produced by this feed as by a luxuriant pasture.
The exceedingly good results secured by feeding corn silage to

fattening cattle led to trials to test the value of this roughage for

fattening lambs. In view of the fact that there are many reports of

injury to sheep by molded silage, great care was taken to prevent

any spoiled silage from being offered to the lambs. While no bad
results were experienced during these trials from feeding silage to

sheep or lambs, reports from feeders who have fed silage exten-

sively indicate that care must be taken in order to prevent injury
from feeding moldy or very acid silage to sheep.

THE VALUE OF CORN SILAGE FED WITH SHELLED CORN AND
CLOVER HAY

The effect of adding corn silage once daily to a ration of shelled

corn and clover hay is shown in Table III. In the three trials

reported clover hay was fed in the morning and corn silage in the

evening. The former roughage was fed in such quantities as would
be consumed before time for the next feed and the latter in such

quantities as would be eaten within an hour or an hour and a half.

A full feed of shelled corn was given twice daily after the first few
days. Oats were fed for the first few days while the lambs were,

being taught to eat corn. Table III gives comparisons of the fol-

lowing rations :

Shelled corn, and clover hay;
Shelled corn, clover hay and corn silage.
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Table III shows that in the first trial the addition of silage t(

the ration caused a small increase in gain; in the second trial th(

silage caused a slight decrease ;
and in the third trial the rate of gaii

was practically the same in the two lots. The average of the three

trials shows little effect of silage on the rate of gain.

The addition of silage to the ration did not in the first two

trials affect the consumption of grain, but in the third trial, the

lambs receiving silage ate 1.23 pounds of grain daily per head while

those receiving no silage ate 1.35 pounds. The probable cause of

this is found in the amount of silage consumed which was much

greater in the last trial. The corn in the silage no doubt replaced
to a certain extent the dry grain in the ration. Another noticeable

feature is that corn silage did not replace half the hay, notwith-

standing the fact that each form of roughage was fed once daily.

The consumption of .94 pound of silage daily per head replaced

only .51 pound of clover hay thereby decreasing the total quantity
of dry matter consumed in the form of roughage by the lambs receiv-

ing silage.

The grain required to produce a pound of gain was reduced

in two trials and increased in one trial by the addition of corn

silage to the ration. The average of the three trials shows that it

required 3.77 pounds of grain to make a pound of gain with corn

and clover hay and 3.68 pounds when silage was added to the ration.

In addition to the grain, 4.35 pounds of clover were required for

each pound of gain when no silage was fed; but when silage was
added once daily to the ration 2.90 pounds of this roughage re-

placed 1.55 pounds of clover hay.

There was a small decrease in cost of gain by the use of silage
in the first trial and a slight increase in cost in the second trial;

but in the third trial the addition of silage effected a savingof $1.37

per cwt. gain. Had corn been valued in all trials at a uniform

price, there would have been a saving of 32 to 36 cents per 100

pounds gain by the addition of silage. The extent of the saving in

cost of gain would be very little affected by an increase in the price
of corn, because of the small saving of corn by the ration containing
silage.

The selling value of the lambs was not greatly influenced by
the addition of silage. The silage-fed lambs sold 10 cents higher
in the first trial but both lots sold for the same money in the last

trial.
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THE VALUE OF CORN SILAGE WITH SHELLED CORN, CLOVER
HAY AND COTTONSEED MEAL

A second series of experiments to test the value of silage was
conducted at the same time and upon the same plan as the ones

>reviously discussed except that all rations contained cottonseed

leal in the proportion of one part of this feed to seven parts of

:orn. The kind of lambs used, method of feeding, and other de-

tails were the same as in the trials previously noted. Table IV shows

comparison of the following rations :

Shelled corn, cottonseed meal, and clover hay ;

Shelled corn, cottonseed meal, clover hay, and corn silage.
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A study of Table IV shows that the addition of silage once

daily to a ration of corn, cottonseed meal and clover hay had very
little effect on the rate of gain or on the daily grain eaten per head,

the average gain per lamb being 24.7 pounds when no silage was fed

and 24.2 pounds when this roughage was fed once daily. The daily

grain consumption per head was 1.24 pounds and 1.22 pounds re-

spectively. Neither was there any appreciable difference in the

amounts of grain required to make a pound of gain, there being a

difference of only one pound of grain for every hundred pounds
of gain between the two rations. There was little difference in the

finishing quality of the rations. In the first trial, 10 cents per cwt.

was added to the selling values of the lambs but in the other trial

in which values were secured there was a loss of 2^2 cents per cwt.

in selling value by the addition of silage to the ration.

The only really significant feature of this series of trials was
the effect on cost of gain of substituting a cheap roughage in the

form of corn silage for a higher priced one in the form of clover

hay. When considered from the standpoint of economy of feed

and of cost of gain the addition of silage was effective. The average
of three trials shows that 2.72 pounds of corn silage -replaced 1.45

pounds of clover hay in the roughage required to produce a pound
of gain. This substitution of a cheap for a costly roughage effected

a saving in cost of gain in every trial. This varied from 14 cents

in the first trial to $1.18 per cwt. in the last trial, the average saving
in cost of gain being 55 cents per hundred pounds.

PART III

THE EFFECT OF THE AMOUNT OF SILAGE IN A RATION
FOR FATTENING LAMBS

There have been so many conflicting reports- received from feed-

ers concerning the effect of feeding corn silage to lambs that a
series of trials was planned to determine whether the quantity of

silage in the ration has any relation to the health and vigor of the

animal and to determine the relative economy of different quan-
tities of silage in the ration for fattening lambs. In this series of
trials the grain ration consisted of seven parts of shelled corn to one

part of cottonseed meal. In each of the three trials one lot of lambs
was fed clover hay in the morning and corn silage in the evening
and another lot similar in every particular was fed silage twice

daily in addition to clover hay.
Table V shows the comparative value of the following rations :

Shelled corn, cottonseed meal, clover hay, and silage (once
daily) ;

Shelled corn, cottonseed meal, clover hay, and silage (twice
daily).
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The feeding of the larger quantity of silage had no apparent
feet on the appetites of the lambs for grain nor on their general
irift. No bad effects from eating silage were shown by the lambs,
rhich always ate their feed eagerly, excepting during the first few

lys of the first trial when they were slow about eating silage,

.fter they had learned the taste of this feed, however, they relished

very much.
A study of the data reveals a striking uniformity of results,

none of the trials was there any marked difference in the rate

gain of the two lots, and the average gain per lamb for the

iree trials was 24.2 pounds when silage was fed once daily and

[.4 pounds when this roughage was fed twice daily. There was no
lifference in the quantity of grain eaten by the lambs of the two
)ts in any trial. The table shows, however, that when the silage

fed twice daily, there was approximately 50 per cent, more of

lis roughage eaten than when it was fed once daily. After the

imbs were well advanced in finish, they ate very little more silage
rhen it was fed twice daily than when it was fed only once. An-
ther significant fact is that at no time did the lambs in any trial

it more than two pounds of silage daily. There was much greater

msumption of silage in the last two trials than in the first one.

[evertheless, the large quantity of hay eaten in proportion to the

silage consumed is rather surprising and especially so when it is

>rne in mind that cattle receiving silage once daily consume from
ro to four times as much silage as hay and when receiving a full

feed of silage about five to seven times as much silage as hay. The
iverage of three trials shows that practically the same quantities
if silage and hay were eaten when both were fed once daily. When
silage was fed twice daily, less than two pounds of this roughage

eaten for every pound of clover hay consumed. In other

rords, lambs receiving all the silage they will eat will still continue

iting comparatively large quantities of hay.
It will be noted from the table that the difference in the grain

'quired to make a pound of gain in any trial was very small. There
a considerable difference in the roughage required to make a

>und of gain. On an average, 1.19 pounds of silage replaced .55
)und of clover hay in the feed required to make a pound of gain.

This slight difference in feed requirement per pound of gain made
'ittle difference in cost of gain but what difference appeared was

favor of the larger quantity of corn silage. The greatest and
least. saving in cost was 26 cents and 6 cents respectively per hun-
Ired pounds gain. When the average is taken with feed at normal
ices, there was but 10 cents per hundred pounds difference in cost

)f gain between the two rations.

There was a marked difference in the finish on the lambs pro-
luced by the two rations. In the two trials wherein the final values
>f the lambs were secured by lots, there was 5 cents per cwt. in
me trial and 30 cents per cwt. in the other trial in favor of the

irger quantity of silage. This difference in finish was as noticeable
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after the carcasses were dressed as it was while on foot; the car-

casses of the lambs fed silage twice daily being more plump and
more nearly covered with fat than those fed silage once daily.

PART IV

COTTONSEED MEAL AS A SUPPLEMENT TO RATIONS
FOR FATTENING LAMBS

The results of the experiments discussed have shown clearly
that the use of some kind of leguminous hay such as clover is far

superior to the non-leguminous hays such as timothy. One of the

chief reasons for the superiority of the clovers over the grasses is

that the former contains a much higher per cent, of protein than

the latter. Experiments in large numbers are practically unanimous
in proving that in order for an animal to make the most rapid

gains, the food nutrients in its ration must be in the proportion to

each other in which the body of the animal makes use of them.
Numerous trials have shown that our principal grain, corn, does not

contain protein in sufficient quantities to fully meet the demands
of the animal body. Economic conditions are such, however, that

corn must continue in the future as it has been in the past to be the

mainstay of the livestock industry in the corn-belt. The relative

price of feeds has often been such that it was most profitable to

feed a ration deficient in protein rather than expend cash for sup-

plementary feeds. The high price of corn and other feeding stuffs

has of recent years drawn more attention to the question of adding
protein in some form to the corn. Since the physiological effect

on the animal has long been understood, the present investigations
are largely based on the economic questions of relative cost of feeds

and the effect on the financial side of the transaction. In these trials

cottonseed meal has been fed as the supplement in all cases because
it seems to be the most satisfactory source of protein available to

feeders in quantities large enough to meet the demand should its

use ever assume large proportions.

THE EFFECT OF ADDING COTTONSEED MEAL TO A RATION OF
SHELLED CORN AND TIMOTHY HAY

The experiments to determine the advisability of 'adding cotton-

seed meal to a ration of corn and timothy hay were planned to

throw some light on the question of adding a concentrated feed,

high in protein, to rations in which both the concentrates and rough-

age fed are lacking in this food nutrient. Timothy hay, like corn

and like the straws and corn stover and hays from grasses is- defi-

cient in protein. In a ration of corn and a non-leguminous hay, the

addition of a commercial protein feed would have a much more
marked effect than when a leguminous hay is fed with corn. It is

in such rations as those in this trial where a commercial protein
feed produces the best results. The result of the addition of cotton-

seed meal to a ration of shelled corn and timothy hay is shown in

Table VI.
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The results of these trials are typical in showing the effect

of adding a high protein concentrate to a ration in which corn is

fed with a roughage containing a low per cent, of protein. The
most noticeable effect was on the appetites of the lambs. The lambs

fed the ration not containing supplement had delicate appetites. It

was difficult at all times to keep them on feed. The longer they
continued on feed, the more difficult it became to prevent their

going "off feed." The lambs receiving cottonseed meal, on the other

hand, ate grain well at all times although they did not relish their

hay. Table VI shows that in all trials, the grain consumption was

larger when a supplement was fed, and the average of three trials

shows approximately 15 per cent, increase in the quantity of grain
eaten as well as a slight increase in the quantity of hay eaten, due
to the addition of cottonseed meal.

The rate of gain is a very good indication of the feeding value

of the two rations. In the first trial, the lambs fed corn and timothy

hay gained 17.8 pounds per head and those fed cottonseed ireal in

addition to corn gained 26.5 pounds per head. In the second trial

the lambs fed the former ration gained 10.3 pounds per head and

those on the latter gained 14.2 pounds. The gains made in the last

trial were 12.4 pounds and 15.6 pounds per head respectively. The

average gain per lamb was increased in the average of three trials,

from 13.5 pounds to 18.7 pounds or approximately 39 per cent., by
the addition of cottonseed meal. The cost of gains was greatly
decreased by the addition of cottonseed meal to the ration. The

grain required to make a pound of gain was decreased from 5.29

pounds to 4.36 pounds by the addition of the nitrogenous concen-

trate, while the hay required per pound gain was decreased from

4.84 pounds to 3.66 pounds. This saving of feed resulted in a de-

crease in cost of gain varying from $1.05 per cwt. gain in the first

trial to $2.18 per cwt. gain in the second trial. The average saving
on the actual cost of gain was $1.60 per hundred pounds. When
timothy hay is figured at a normal price of $12.00 per ton and clover

hay of $10.00 per ton there would be a saving on each hundred

pounds of gain of $1.05 when corn is 40 cents per bushel; $1.28
when corn is 50 cents per bushel; and $1.51 when corn is worth
60 cents per 'bushel. The lambs fed the unsupplemented ration

were in no case in very much better than feeder condition when the

trials ended. The selling value of the lambs was increased 35 cents

per cwt. in the first trial and 32^ cents in the last trial by the addi-

tion of the cottonseed meal.



697

'HE EFFECT OF ADDING COTTONSEED MEAL TO A RATION OF
SHELLED CORN AND CLOVER HAY

The well known efficiency of the clovers as a means of bal-

icing a ration of corn has led to its general use in lamb feeding,

[evertheless, the practice of feeding some form of concentrated

otein feed has become so general that, in many instances feeders

>nsider its use profitable even when a leguminous hay is fed. These

ials were planned to throw light on this subject. In all lots fed,

ic cottonseed meal was fed in the proportion of one part of this

jed to seven parts of corn. Both hay and grain were fed accord-

ig to the appetites of the lambs. The kind of lambs and the method

conducting the experiment was the same as in the other trials

lentioned. Table VII on the following page shows the effect of add-

ig cottonseed meal to a ration of shelled corn and clover hay.
Table VII shows that the addition of cottonseed meal to a

ition of corn and clover hay had very little effect on the appetites
the lambs. At no time during the trials did any of these

ibs show a tendency to go "off feed" and the difference be-

reen the eagerness with which the lambs of the two lots ate their

was practically negligible. The rate of gain was very slightly
icreased by the use of cottonseed meal. This increase in gain
lounted to 1.4 pounds per lamb in the first trial; .3 pound in the

:ond, and 4.2 pounds in the third, or an average of 1.9 pounds,
ic result of this slight increase in rate of gain was to decrease

le feed required to make a pound of gain in corresponding pro-
)rtions. The average of the trials shows a saving of 25 pounds

>f grain and 27 pounds of hay per hundred pounds gain by the

Idition of a supplement. The high price of the cottonseed meal
icreased the cost of gain in the first trial, when corn was worth
cents per bushel, 14 cents per hundred pounds ; but, in the last

ro trials, the cost of gain was less when the supplement was fed.

'he table on cost shows that with corn at 40 cents per bushel, the

)st of gain was practically the same in both lots when the average
>f three trials is considered, but with corn above this price there

a saving effected by the use of cottonseed meal. The .selling
lue of the lambs in the two trials where final values were secured
lowed an increased value of the lambs fed the supplemented ration

>f 10 cents per cwt. in the first trial and 17^ cents per cwt. in the
ist trial.

EFFECT OF ADDING COTTONSEED MEAL TO A RATION OF
SHELLED CORN, CLOVER HAY AND CORN SILAGE

The saving of the roughage produced by the corn plant by con-

certing it into corn silage necessitates feeding this product to live

tock on the farm or immediate vicinity in which the corn is grown,
'he feeding of corn silage complicates the question of what is best
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to feed. Corn silage must be considered as a roughage because it

is truly such. Therefore, when silage is used the other roughage
fed is decreased in quantity. If clover hay or any other hay of like

iture which tends to balance a ration of corn is replaced by corn

>ilage which itself is lacking in protein, the ration is widened when

jually it should be narrowed. It has been found with cattle, that

best results with silage cannot be secured unless protein in some
mcentrated form is used, because clover hay is replaced to such

extent by corn silage that the influence of the dry roughage as a

leans of balancing the ration is very slight. The effect of adding
ttonseed meal to a ration of corn, clover hay and corn silage for

ittening lambs is shown in Table VIII on the following page. One
mnd of cottonseed meal was fed for every seven pounds of corn,

these trials, grain was fed according to the appetites of the lambs.

[ay was fed in the morning in such quantities as would be consumed
ifore time for the next feed. Silage was fed at the evening feed

such quantities as would be consumed within approximately an
lour.

Table VIII shows that the addition of a nitrogenous supple-
nit did not in the first two trials affect the appetites of the lambs

for grain but that in the third trial where larger quantities of silage
-ere consumed, it increased the quantity of grain eaten. The quan-
ity of roughage consumed was not affected by the cottonseed meal
the ration.

The rate of gain was more rapid in the first trial when no

ipplement was fed, the total gain being greater by .7 pound per
im'b. In the other two trials, however, cottonseed meal increased

rate of gain to such an extent that the average of three trials

shows an increased gain of 1.6 pounds per lamb from the mixed
ain ration. There was no apparent reason why the first trial

mid have given different results from the last two; but in the
former trial, nothing in the condition or thrift of the lambs showed
ly advantage from the supplemented ration while in the last two
ials a beneficial effect was very apparent.

The feed required to make a pound of gain was less in the
irst trial and greater in the last two trials when no supplement
ras fed. The cost of gain corresponded very closely to the feed

-equirements thereby favoring the unsupplemented ration in the
rst trial and the supplemented one in the last two. The average
>st shows that with corn at 40 cents per bushel, there was a loss of
cents per hundred pounds gain by the addition of cottonseed meal ;

corn at 50 cents per bushel there was little difference in cost of
lin

; and with corn at 60 cents per bushel, there was a saving of 1 1

:ents per hundred pounds gain by the use of the mixed grain ration,
value of the lambs was increased 10 cents per cwt. in 1910-11

md 15 cents in 1911-12 by the addition of cottonseed meal.
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SUMMARIES OF TRIALS

The true practical measure of a fattening ration is the final

ancial results of the feeding operation. No single factor is a

sure index of the value of a ration. The number of variable fac-

tors involved in lamb feeding is so large that it is impossible to dis-

cuss them in all the various and complex combinations. For any

mmary, the variable factors must be presented as they actually

:curred. Complete financial statements of a feeding trial with the

riable factors such as cost of lambs, cost of feed, selling price of

lambs, etc., as they occurred during the trial are presented in the

following tables in order to show their effect on the final results

and also to present clearly the financial side of the lamb feeding
trials reported in this bulletin. Although the feeding has not proven

tisfactory in a financial way the comparative value of rations is

ikingly demonstrated. The following complete statements of the

ials should prevent any misinterpretation of the relative values

the different rations fed.

SUMMARY OF TRIAL OP 1910-11. In this trial it is noted that

cost of the lambs in the feed lot at the beginning of the. trial was
'.80 per cwt. (30 cents more than Chicago cost) and that the high-

price received for any of them was $5.80 per cwt. (60 cents less

an Chicago value) in the lot and the lowest price received was

.15 per cwt. The effect of the high cost of feeding lambs and the

w price received for the fat lambs resulted, in spite of economical

ins, in a loss in every lot of lambs fed. Considering that the

lue of the manure offsets the cost of feeding, the lambs would
ve had to sell from 25 cents to $1.56 per cwt. higher than they

tually did in order to pay out on the transaction. The smallest

s was in the lot fed corn, cottonseed meal, clover hay and corn

ge twice daily. The lambs fed corn, clover hay and corn silage
ce daily lost 31 cents per cwt. while those fed cottonseed meal in

dition to the corn, clover and silage lost 39 cents per cwt. The
bs fed corn and clover hay with and without cottonseed meal

turned losses of 53 cents and 60 cents per cwt. respectively. The
.nibs fed corn and timothy hay lost $1.56 per cwt. The addition

f cottonseed meal to the ration of corn and timothy hay reduced
loss of $1.56 per cwt. to a loss of 85 cents per cwt.

The ration giving best results consisted of shelled corn 7 parts,
ttonseed meal I part, and all the corn silage and clover hay the

bs would eat. The poorest ration consisted of shelled corn and

othy hay.
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SUMMARY OF SECOND TRIAL, SEPTEMBER 21, 1911, TO NOVEM-
BER 10, 1911. This trial was not completed on account of a storm
which destroyed the feeding plant and necessitated the closing of

the trial at the end of 50 days. The lambs from all lots were then

put into one lot and fed a ration of corn, cottonseed meal, and clover

hay until December I, 1911, when 120 head were shipped to Chicago
and 20 culls sold in Lafayette for $5.50 per cwt. Of the lambs

shipped to Chicago, 68 head sold for $6.20 per cwt. and 52 head
for $7.75 or an average of $6.92 for the entire lot of 120 head.

While it is impossible, 'because all were finished on the same

ration, to make a complete summary of each lot, it is evident from
the necessary selling price of each lot at the end of the trial that

there would have been a loss in the lots fed timothy hay and a small

profit in those fed silage.



SUMMARY OF THIRD TRIAL, DECEMBER n, 1911, TO FEBRUARY

19, 1912. In this trial, the original cost of the lambs was com-

paratively low. The lambs were purchased early in November at

5 cents per pound in Chicago and were turned on grass. Several

lambs died, however, and the actual cost at time of going on experi-
ment was considerably above market price of feeding lambs at the

time the trial began. It has, for the sake of uniformity, been the

rule in the lamb feeding trials, to value all feeding lambs at the

Chicago price for such lambs plus 30 cents per cwt. to cover cost

of shipping. Since, choice feeding lambs were selling in Chicago
for $5.00 per cwt. when this trial began, the initial value of these

lambs was placed at $5.30 per cwt.

Based on the Chicago price for best feeding lambs plus 30 cents

for shipping, the cost of gains was so high that only the lots fed

corn, cottonseed meal, clover hay and ensilage sold high enough to

return any profit. When silage was fed twice daily there was a

profit of 54 cents per cwt. and when silage was fed once daily, the

profit was 21 cents per cwt. The ration of corn, clover hay and

silage resulted in a loss of 7 cents per cwt. of lamb. The rations

of corn, cottonseed meal and clover hay resulted in a loss of 12^2
cents per cwt. while the same ration without cottonseed meal resulted
in a loss of 43 cents per cwt. The rations of corn and timothy hay
with and without cottonseed meal returned losses of 92 cents per
cwt. and $1.32% per cwt. respectively. The best ration in this trial

consisted of shelled corn, cottonseed meal, corn silage, and clover

hay, and the poorest of shelled corn and timothy hay.
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The results of these three trials demonstrate conclusively that

timothy hay is a very unsatisfactory roughage for fattening lambs

and its use is likely to be accompanied by heavy financial loss.

Clover hay is shown to be an excellent roughage for fattening
lambs but can be improved by the addition of corn silage. The best

ration used in these trials was shelled corn, cottonseed meal, clover

hay, and corn silage twice daily. All rations containing silage

proved more economical than those not containing this roughage.
The use of cottonseed meal proved to be very beneficial when
timothy hay was fed and in most cases when clover or silage was
used.
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FATTENING WESTERN LAMBS

J. H. SKINNER F. G. KING
SUMMARY

PARTI

1. The addition of corn silage to a ration of shelled corn and
clover hay did not affect the grain consumption, but 1.38 pounds
of silage replaced .69 pound of clover hay in the daily ration per
lamb.

2. Lambs fed a ration of shelled corn and clover hay gained

27.4 pounds per head in ninety days as compared with 29.4 pounds
per lamb when corn silage was added.

3. Four hundred twenty-three pounds of silage saved 250

pounds of hay and 25 pounds of grain in feed required to make one
hundred pounds of gain.

4. The addition of corn silage to the ration reduced the cost

of gain $1.21 per hundred pounds, slightly increased the selling
value of the lambs and increased the profit 40 cents per head.

PART II

5. Lambs receiving no dry roughage did not consume as

large quantities of grain as those fed some dry roughage.

6. There was no difference in grain consumption between
lambs fed silage and oat straw for roughage and those fed silage
and clover hay for roughage.

7. The silage consumption was somewhat in proportion to dry
roughage consumed, the largest quantity being eaten when no dry
roughage was fed and the smallest quantity when clover hay was
fed.

8. Gains made by lambs fed silage alone for roughage were

23 pounds per head in ninety days at a cost of $6.74 per hundred

pounds; 27 pounds at a cost of $6.21 per hundred pounds when
silage and oat straw were fed; and 30.1 pounds at a cost of $7.37

per hundred weight when silage and clover hay were fed.

9. Lambs fed shelled corn, cottonseed meal, and corn silage
were valued at $8.40 per hundred weight and returned a profit of

92 cents per head; lambs fed shelled corn, cottonseed meal, corn

silage and oat straw were valued at $8.50 per hundred weight and
returned a profit of $1.21 per head; lambs fed shelled corn, cotton-

seed meal, corn silage, and clover hay were valued at $8.75 per
hundred weight and returned a profit of $1.15 per head.
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PART III

10. Lambs fed shelled corn and clover hay ate exactly the same

quantities of both grain and hay as lambs fed shelled corn and

alfalfa hay.

11. Lambs fed shelled corn and clover hay gained 27.4 pounds

per head as compared with 25.7 pounds by lambs fed shelled corn

and alfalfa hay.

12. Larger quantities of feed per pound gain were required by
lambs fed corn and alfalfa hay than by those fed corn and clover

hay.

13. Gains cost $8.62 per hundred pounds when corn and clover

hay were fed, and $9.80 per hundred pounds when corn and alfalfa

hay were fed.

14. Lambs fed shelled corn and clover hay were valued at

$8.60 per hundred pounds and returned a profit of 64 cents per
head as compared with a value of $8.50 per hundred weight and

profit of 26 cents per head for lambs fed corn and alfalfa hay.

PART IV

15. The addition of cottonseed meal to a ration of shelled corn,

clover hay, and corn silage had practically no effect on the appe-
tites of the lambs for either grain or roughage.

1 6. The addition of cottonseed meal to the ration increased

the rate of gain made by the lambs and slightly decreased the feed

required to make a pound of gain.

17. The addition of cottonseed meal to the ration increased

the selling value of the lambs.

1 8. Lambs fed shelled corn, clover hay and corn silage made

gains at a cost of $7.41 per hundred pounds and returned a profit
of $1.04 per head; lambs fed shelled corn seven parts, cottonseed

meal one part with corn silage and clover hay, made gains at a

cost of $7.37 per hundred pounds and returned a profit of $1.15 per
head; lambs fed four parts shelled corn to one part cottonseed
meal with corn silage and clover hay gained at a cost of $7.17 per
hundred pounds and returned a profit of $1.32 per head.

PART V

19. The addition of oats to a ration of shelled corn, corn silage
and clover hay caused a decrease in grain and hay consumption.

20. Gains were more rapid when no oats were fed.

21. Cost of gain was 38 cents per hundred pounds greater and

profit was 17 cents per head less when oats were fed.



897

PART VI

22. Lambs fed in a well ventilated barn ate the same amount
of feed and made the same gains in weight as those fed in an open
shed.

23. Lambs fed in the barn were of softer flesh and were

valued 10 cents per hundred pounds less than those fed in an open
shed.

24. The profit per lamb was 94 cents per head in a barn as

compared with $1.04 per head in an open shed.

OBJECT

The object of this work was to obtain additional information

m the comparative feeding value of the more common roughages of

the farm and on the advisability of using some concentrated com-
mercial feeding stuff for fattening lambs. This includes a com-

parison of clover hay and corn silage alone and in combination as

roughage for fattening lambs; the value of corn silage alone as

roughage and in combination with dry roughage for fattening
lambs

;
a comparison of the feeding value of clover hay and alfalfa

hay for fattening lambs; the value of cottonseed meal for supple-

menting rations of corn, clover hay, and corn silage; and the com-

parative value of oats and corn for fattening lambs. The influence

of shelter such as an open shed or barn upon fattening lambs is

ilso shown.
PLAN

The plan of the work was to secure strong, vigorous western
lambs and discard the smallest and any extremely large ones in

order to secure a flock as uniform as possible. This selected flock

was divided into nine lots of twenty-five lambs each. All lots were
as nearly uniform as possible as to si^e, condition, quality, thrift,

and breeding. Eight of the nine lots were placed in an open shed
and fed different rations. One lot was fed in the barn upon a

ration similar to Lot 6 in the open shed.

The following rations were fed :

Lot i. Shelled corn seven parts, cottonseed meal one part,
corn silage.

Lot 2. Shelled corn two parts, oats one part by weight, clover

hay, corn silage.

Lot 3. Shelled corn and clover hay.
Lot 4. Shelled corn and alfalfa hay.
Lot 5. Shelled corn seven parts, cottonseed meal one part, oat

straw, corn silage.

Lot 6. Shelled corn, clover hay, corn silage.
Lot 7. Shelled corn seven parts, cottonseed meal one part,

clover hay, corn silage.
Lot 8. Shelled corn four parts, cottonseed meal one part,

clover hay, corn silage.
Lot 9. Shelled corn, clover hay, corn silage (fed in barn).



SHELTER, FEEDING YARDS AND WATER SUPPLY

The conditions surrounding the lambs were no better than those

in many feed lots of the State. Eight lots of twenty-five lambs

each, were fed in an open shed facing south, opening into a yard
fourteen feet deep. Each lot of lambs occupied a covered shed

14 by 16 feet and an open lot 14 by 14 feet. No pavement, cinders,

or stone was placed in either yard or shed. The sheds were dry and
no bedding other than the waste, which was small, from the feed

racks was used except when the sheds were bedded at the begin-

ning of the experiment. The open yards were often muddy in wet
weather. The lambs at all times had dry ground in the shed on
which to lie. The lot of lambs fed in the barn was confined to

space 14 by 24 feet with a concrete floor and was not allowed out

of the barn during the experiment. The barn was well ventilated

and did not become unduly warm, nor did the air become heavy
or stagnant at any time. The floor was kept well bedded at all

times.

Water was supplied to all lots from the West LaFayette Water
Works in galvanized iron tubs, which were regularly cleaned once

daily and more often when necessary. They were refilled twice

daily so that fresh water was kept before the lambs at all times.

WEIGHTS

Weights were taken by lots on three consecutive days at the

beginning and end of the trial and every tenth day during the prog-
ress of the same. The average of the three consecutive weights at

the beginning and end of the trial was used as the initial and final

weights. Individual weights in addition to lot weights were taken
on three consecutive days at the beginning and end of the trial, and

every thirtieth day throughput the progress of the same. The
identity of each lamb was known by a numbered tag fastened to

the ear. Weights were taken in the morning after the lambs had
finished eating.

METHOD OF FEEDING

The method of feeding was the same in all lots reported ii

this bulletin.. The grain was fed at 6:00 A. M. and 4:30 P. M.
under cover, in narrow grain troughs. When oats or cottonseec
meal was fed in addition to corn it was mixed with the corn befon

being scattered in the troughs. Grain was fed in such quantities a<

would be eaten before the lambs left the troughs. When starting
on feed about one-fourth of a pound of oats per head was fed
twice daily. After the lambs had learned to eat oats, small amounts
of corn were added to the rations. Within a few days the lambs
were eating corn readily and the oats, except in Lot 2, were grad-
ually dropped from the ration and in Lots i, 5, 7, and 8, cottonseed
meal was added. Within ten days all lots were on the experimental
rations. The grain was increased until they were on full feed at
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the end of four weeks. After the lambs had cleaned up the grain,

roughage was fed twice daily. Hay and straw were fed in such

quantities as would be cleaned up before the time for the next feed.

Silage was fed in such quantities as would be consumed within an

hour to an hour and a half. Feed not consumed was removed from

the troughs and weighed. When feed was not all consumed the

quantity offered at the next feed was reduced.

DESCRIPTION OF LAMBS

The animals used in this trial were choice Idaho lambs pur-
chased on the Chicago market October 21, 1914. They were the

product of Hampshire rams on fine wool ewes. They were very
uniform in size and quality, and cost $7.15 per cwt. on the Chicago
market. The lambs were dipped under Government supervision
and arrived at Lafayette, October 23, 1914. They were fed clover

hay and turned to a pasture of aftermath from a timothy meadow
where they remained, except at night, until November 3. Clover

hay was kept before them while they were in the sheds at night.
One of two-hundred forty-three lambs purchased, died during
the first few days on experiment and one was killed before the

experiment began. Two-hundred twenty-five of the thriftiest and
most uniform lambs were selected for the experiment. These two
hundred twenty-five lambs were divided into nine lots equal accord-

ing to size, quality, sex, thrift, and condition. November 3 all

lambs used in the experiment were numbered with key tags on the

ears. Individual weights were taken November 4, 5, and 6. The
average cost of lambs when started on feed was $7.10 per cwt.

THE METHOD OF VALUING LAMBS

The initial value of the lambs was obtained by adding 30 cents

per cwt. to the top market price in Chicago for choice feeding
lambs of the weight of the experimental animals when the trial

began. Thirty cents per hundred weight covers the commission and
cost of shipping from Chicago to Lafayette. The Chicago price,

plus 30 cents, is taken instead of the actual cost in order that the
series of trials covering several years' work may be reported uni-

formly and thus eliminate the factors of cheap gains on grass, loss,
and market fluctuations between the time the lambs are purchased
and the date they are placed on experiment. This method of re-

porting the trial is used in order to show the same results as if the
lambs had been purchased at the time of starting the experiment.

Valuations of the fat lambs were made by Mr. C. H. Shurte
of the Knollin Sheep Commission Company, Union Stock Yards,
Chicago, Illinois. All financial statements are based on the market
prices of feeding lambs at Chicago, plus 30 cents per hundred
weight, and Chicago prices for fat lambs less 60 cents per hundred
weight, to cover cost of shipping.
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QUALITY OF FEEDS

The rations fed were composed of various combinations of all

or part of the following feeds : shelled corn, oats, cottonseed meal,

clover hay, alfalfa hay, oat straw, and corn silage. The corn and

oats were of excellent quality. The cottonseed meal was choice

grade guaranteed to contain 41 per cent, crude protein and 8 per
cent. fat. The clover hay was of fair quality and contained a slight

mixture of timothy. The alfalfa hay was grown in the vicinity of

Lafayette, was well cured of the second cutting but was very fine

on account of drouth preventing a rank growth. Both clover and
alfalfa hay were baled. The silage was produced from corn grown
in the Waba'sh bottom, yielding approximately thirty-five bushels

per acre. The corn was well matured when put into the silo, all

of the husks and more than half the blades being brown at this

time. This produced a silage containing approximately 38 per cent,

dry matter. Care was taken at all times that no moldy silage or

spoiled silage was fed.

PRICES OF FEEDS

The prices of corn used in presenting financial results are

based on the actual price at the time the experiment was in progress.
The average price of corn at the Lafayette elevators was as fol-

lows: first month, 55.3 cents; second month, 57.8 cents; third

month 64.3 cents per bushel
;
oats are valued at 48 cents per bushel

;

cottonseed meal at $28.00 per ton; clover hay at $16.00 per ton;
alfalfa hay at $18.00 per ton

; oat straw at $6.00 per ton
;
and corn

silage at $5.00 per ton. All financial statements are based on the

principle that the value of the manure offsets the labor of feeding.
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PART I

CORN SILAGE AND CLOVER HAY AS ROUGHAGE FOR
FATTENING LAMBS

Part I of this bulletin is a report and discussion of the trial

relating to the comparison of corn silage and clover hay for fat-

tening lambs. This comparison has been made in several previous
:rials at Purdue University Agricultural Experiment Station. These

>revious trials have shown a high comparative efficiency for corn

>ilage. The results are shown in Table I. The first feed given the

lambs on November 5 consisted in Lot 3 of seven pounds of oats

md 25 pounds of hay twice daily. The hay consumption did not

increase above this amount. On the second day the quantity of

its fed was raised to eight pounds twice daily per lot. On the

ifth day two pounds of shelled corn were added to the ration and

m the sixth day the corn was increased to three pounds twice daily

lot, and the oats decreased to seven pounds twice daily per lot.

'he corn gradually replaced the oats until at the end of ten days,
to pounds of corn, no oats, and 25 pounds of clover hay were fed

twice daily. The quantity of corn was then raised to 12 pounds
rice daily and remained at this amount for thirty days when it was
lised to 14 pounds twice daily per lot. On January i the corn

raised to 16 pounds twice daily where it remained until the end
>f the trial. The hay in Lot 3 remained at 25 pounds twice daily
>er lot until the end of twenty-seven days when it dropped to 22

mnds twice daily and remained at this figure for twenty-eight

lys when it was again reduced and remained at approximately 21

Hinds twice daily per lot until the end of the trial. In Lot 6,

iven pounds of oats, 10 pounds of silage and 15 pounds of hay
fed twice daily beginning with the trial. The oats were grad-

lally increased and changed and replaced by corn as noted in Lot 3.

"he hay consumed remained at 15 pounds for sixty days when it

ras necessary to reduce the quantity fed. With a few changes, 12

mnds twice daily per lot was the quantity of hay consumed after

ic end of sixty days. On the fifth day the silage was increased

to 12 pounds per feed and two days later to 15 pounds per feed.

On the thirteenth day, it was increased to 18 pounds twice daily
and on the twenty-fifth day to 20 pounds per feed where it remained
mtil the sixty-third day when it was again decreased to 15 pounds
where it remained until the end of the trial.
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TABLE I. Corn and Clover Hay vs. Corn, Clover Hay, and Corn

Silage for Fattening Lambs, November 5, 1914 to

February 3, 1915
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PART II

CORN SILAGE ALONE VS. CORN SILAGE AND DRY
ROUGHAGE FOR FATTENING LAMBS

Table II shows a comparison of rations in which all lots re-

jived a full feed of corn silage twice daily in addition to the grain

ition consisting of seven parts by weight of shelled corn and one

irt of cottonseed meal. Lot I received no cured roughage. Lot 5

;ived oat straw twice daily and Lot 7 received clover hay twice

lily. Corn silage was fed in such quantities as would be consumed

an hour to an hour and a half while oat straw and clover hay
-ere fed in such quantities as would be cleaned up before time for

ic next feed. All lots were started on grain rations of oats in

;hich corn was introduced at the end of four days and cottonseed

leal at the end of seven days. Lot i received a small quantity of

>ver hay for the first five days on feed while silage was being
icreased to such quantities as the lambs would consume. At the

id of eleven days the ration fed twice daily was 10.5 pounds of

>rn, 1.5 pounds of cottonseed meal and 30 pounds of

>rn silage in Lot i, the same quantity of corn, cottonseed meal,

id corn silage in Lot 5 plus five pounds of oat straw, while in Lot
it consisted of 10.5 pounds of corn, 1.5 pounds of cottonseed

leal, 18 pounds of corn silage, and 15 pounds of clover hay. At
ic end of twenty-five days on feed the silage was raised to 35
mnds per feed in Lots i and 5 but was decreased again within

Mght days in Lot i and three days in Lot 5 when the normal silage

msumption became practically stationery at 32 pounds per feed in

)t i and 25 pounds per feed in Lot 5 and the oat straw consumed
Lot 5 was increased from five to eight pounds per feed where
remained until the last month on feed. At the end of twenty-
re days the silage consumed in Lot 7 became practically stationary

it 20 pounds twice daily or 40 pounds for the twenty-five lambs
each day. The grain was increased as the appetites of the lambs
would justify.
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TABLE II. Value of Corn Silage With and Without Cured Rough-
age for Fattening Lambs, November 5, 1914 to

February 3, 1915
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PART III

.OVER HAY VS. ALFALFA HAY AS ROUGHAGE FOR
FATTENING LAMBS

The desire for information concerning the feeding value of

fa hay induced this station to begin a series of trials to de-

ine this question. A trial conducted in the winter of 1913-14
ed higher feeding value for clover hay than for alfalfa hay.

The trial was repeated with the results reported in the following
table.

TABLH III. Clover Hay vs. Alfalfa Hay as Roughage for Fattening

Lambs, November 5, 1914 to February 3, 1915

Lot 3 Lot 4

RATION
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difference of 38 cents per head in favor of clover hay. Had clover

hay and alfalfa hay been valued at the same price per ton there

would still have been a difference in profit of 22 cents per lamb in

favor of clover hay.

PART IV

COTTONSEED MEAL AS SUPPLEMENT TO RATIONS FOR
FATTENING LAMBS

A comparison of Lots 6, 7, and 8 in Table IV shows the effect

of adding cottonseed meal to rations of shelled corn, clover hay,
and corn silage. Lot 6 received no cottonseed meal, Lot 7 received

one pound of cottonseed meal for every seven pounds of shelled

corn fed and Lot 8 received one pound of cottonseed meal for every
four pounds of shelled corn fed. All lots of lambs were started

on the same quantity of feed. The quantity of feed consumed was
the same in Lots 6 and 7 as regards grain, hay and silage and was
the same in all three lots as regards hay and silage. The difference

.in grain consumption between Lot 8 and Lots 6 and 7 was too

slight to be of any significance.

TABLE: IV. Effect of Adding Cottonseed Meal to Rations for

Fattening Lambs, November 5, 1914 to February 3, 1915
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than in Lot 8. This difference was not great. The cost per hun-

dred pounds of gain was $7.41 in Lot 6 receiving no cottonseed

meal, $7.37 in Lot 7 receiving a smaller amount of cottonseed meal

and $7.17 in Lot 8 receiving a larger amount of cottonseed meal.

The lambs in Lot 6 fed no cottonseed meal were valued at $8.65

per hundred pounds and returned a profit of $1.04 per head. The
lambs in Lot 7 receiving a small amount of cottonseed meal were

valued at $8.75 per hundred pounds and returned a profit of $1.15

per head. The lambs in Lot 8 fed the larger quantity of cottonseed

meal were valued at $8.85 per hundred pounds and returned a profit

of $1.32 per head. This trial bears out previous data at this sta-

tion on the same subject with the exception that in previous trials

there has been practically no difference in the gains or selling value

of the lambs receiving the two different proportions of cottonseed

KPART
V

THE VALUE OF OATS FOR LAMBS
Oats are probably as good grain as can be found for starting

bs on feed and this station makes a practice of teaching the

bs to eat by feeding them oats. However, there is quite a prac-
ice among sheep feeders of feeding oats throughout the entire feed-

period. The economy of such a practice has been under investi-

tion at this station for three years. The trial conducted in the

winter of 1914-15 is reported in this bulletin. Lot 6 was fed shelled

corn, clover hay, and corn silage and Lot 2 was fed a grain mixture
of corn two parts, oats one part, clover hay and corn silage. The

Its are shown in Table V.

V. Corn vs. Corn and Oats as Grain for Fattening Lambs,
November 5, 1914 to February 3, 1915

=
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the oats, refused to eat as much hay as the lambs in Lot 6 not re-

ceiving oats. This difference in feed consumption was not extreme-

ly marked yet it showed some difference in the appetites of the

lambs. The gains were slightly larger in Lot 6 not receiving oats,

the total gain being 29.4 pounds per lamb in ninety days as com-

pared with 27.6 pounds per lamb when the grain ration consisted

of corn and oats. The grain and hay required to make a pound
of gain was slightly greater in Lot 6 than in Lot 2 receiving oats

but the silage requirement per pound of gain was larger in the

latter lot. Each hundred pounds of gain cost $7.41 in Lot 6 and

$7.79 in Lot 2. The lambs not receiving oats were valued at $8.65

per hundred pounds as compared with $8.60 per hundred pounds
for lambs fed oats in addition to the corn. The profit per lamb

was $1.04 in Lot 6 as compared with 87 cents in Lot 2 receiving
the oats in addition to the corn.

PART VI

OPEN SHED VS. BARN AS SHELTER FOR FATTENING
LAMBS

The influence of the kind of shelter on fattening lambs was
studied in this experiment by feeding one lot of twenty-five lambs
in an open shed, 14 by 16 feet, with an open lot 14 by 14 feet in

connection, and another lot of lambs, apparently similar in every

way, upon the same ration, in a barn. The lot of twenty-five lambs
in the barn was allowed a floor space 14 by 24 feet. The ceiling of

the barn in which these lambs were fed is ten feet high. No other

live stock was kept in the barn which has a total floor space of 36

by 44 feet. Two windows, one on the south and another on the

east, were kept open at all times; two windows on the north were

kept open except in bad weather. Both lots of lambs were fed a

ration of shelled corn, clover hay, and corn silage. The results of

the trial are shown in Table VI.

TABLE VI. Open Shed vs. Barn as Shelter for Fattening Lambs,
November 5, 1914 to February 3, 1915
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It will be noted that there was no difference in the feed con-

sumption between the lambs fed in the open shed and those fed in

the barn. The grain, hay and silage consumption was exactly equal
in both lots. The difference in rate, of gain between the lambs fed

in the barn and in the open shed was too small to be of any signif-

icance, the difference being only .2 pound per lamb in ninety days.
There was only six cents difference in the cost for each hundred

pounds of gain. The lambs fed in the open shed were valued ten

cents per hundred pounds higher than the lambs fed in the barn.

This was not due to difference in finish but to difference in firmness

of flesh, the lambs in the barn being considerably softer than those

fed in the open shed. The profit per lamb was ten cents greater
when they were fed in the open shed than when fed in the barn.

This was due primarily to the difference in selling price caused by
the softness of flesh in the lambs fed in the barn.

SUMMARY

In reporting experimental data, the lambs are valued at $7.45

per hundred weight in order to give data such as would be secured
had the lambs been purchased at the time the trial began. This
eliminates market fluctuations between the time the lambs were pur-
chased and the beginning of the experiment, and also the factor of

cheap gains on grass. The top price for feeding lambs when the trial

began was $7.15 per hundred pounds. Thirty cents for expenses in

buying and shipping to the feed lot made the initial estimated cost

$7.45 per hundred weight. The final values are based on valua-
tions on the basis of the Chicago market by commission men. The
market was higher when the lambs were sold than when they were
valued thereby returning more actual profit to the Station than is

wn in the experimental data.
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EXPENDITURES

243 lambs, weight 12580 Ibs. @ $7.15 per cwt $ 899.47

400 Ibs. hay - , 5.00

Dipping @ 3 cents per head 7.32

Commission 10.00

$ 921.79

Freight ---$ 18.00

1500 Ibs. hay @ $15.00 per ton 11.25

Pasture 9 days @ one-third cent daily per head 7.29

Labor I'.SO

$ 38.04

Cost of lambs at experiment time $ 959.83

Feed while on experiment 477.76

Total cost $1437.59

RECEIPTS

200 lambs, weight 17000 Ibs. @ $9.60 per cwt $1632.00

Freight $23.80
Terminal charges 1.00

Insurance 10

Yardage 10.00

Commission 14.00

$ 48.90

$1583.1
18 cull lambs, weight 915 Ibs. @ $7.10 per cwt 64.97

25 lambs, weight 2340 Ibs. @ $8.25 per cwt 193.05

Total receipts $1841.12
Profit.... 403.53



M
PURDUE UNIVERSITY FORJJSTIl

Agricultural Experiment
BULLETIN No. 192, VOL. XIX

SEPTEMBER, 1916

SHEEP FEEDING
VI

FATTENING WESTERN LAMBS
1915-1916

'art I. Corn Silage and Clover Hay as Roughage for Fattening
Lambs

'art II. Corn Silage Alone vs. Corn Silage and Dry Roughage
for Fattening Lambs

'art III. Clover Hay vs. Alfalfa Hay as Roughage for Fattening
Lambs

'art IV. Cottonseed Meal as Supplement to Rations for Fat-

tening Lambs
'art V. Molasses for Fattening Lambs
Part VI. Ground Soybeans vs. Cottonseed Meal as Supplement

to Rations for Fattening Lambs
Part VII. Open Shed vs. Barn as Shelter for Fattening Lambs

Famished Dy tie Station:

LAFAYETTE, INDIANA
U. S. A.



ADDISON C. HARRIS, President Indianapolis, Marion County
FAY S. CHANDLER Indianapolis, Marion County
CHARLES DOWNING Greenfield, Hancock County
SAMUEL M. FOSTER Fort Wayne, Allen County
JOHN A. HILLENBRAND Batesville, Ripley County
CYRUS M. HOBBS Bridgeport, Marion County
JOSEPH D. OLIVER South Bend, St. Joseph County
GEOKGE PURCELL.!-.. Vincennes, Knox County
WILLIAM V. STUART .. LaFayette, Tippecanoe County
WINTHROP E. STONE, A. M., Ph. D President of the University

STATION STAFF
HEADS OF DEPARTMENTS

ARTHUR Goss, M. S., A. C Director

GEORGE I. CHRISTIE, B. S. A Sup't Agricultural Extension
ROBERT A. CRAIG, D. V. M Chief Veterinarian
OTTO F. HUNZIKER, M. S Chief in Dairy Husbandry
HERBERT S. JACKSON, A. B Chief in Botany
WILLIAM J. JONES, JR., M. S., A. C. 1 State Chemist
JOHN H. SKINNER, B. S Chief in Animal Husbandry
JAMES TROOP, M. S

.,
Chief in Entomology

ALFRED T. WIANCKO, B. S. A Chief in Soils and Crops
CHARLES G. WOODBURY, M. S Chief in Horticulture

ASSOCIATES AND ASSISTANTS
JOHN M. ALDRICH, Ph. D. 3 Entomological Assistant
EVELYN ALLISON, B. S Assistant in Botany
PAUL R. BAUSMAN, B. S. 4 Inspector State Chemist Department
JAMES C. BEAVERS, B. Agr Associate in Soils and Crops Extension
REUBEN O. BITLER, B. S. 4 Deputy State Chemist
CHARLES S. BREWSTER, M. S Assistant in Poultry Husbandry
RALPH E. CALDWELL, B. S Associate in Milk Production
GLENN G. CARTER, B. S. 4 Inspector State Chemist Department
DAVID B. CLARK, D. M. C Assistant Veterinarian
CARL H. CLINK, B. S Assistant in Serum Production
THOMAS A. COLEMAN Ass't State Leader Field Studies and Demonstrations
SAMUEL D. CONNER, M. S... Associate Chemist in Soils and Crops
CLINTON O. CROMER, B. S Associate in Crops
GEORGE A. CROSS, B. S Graduate Assistant in Animal Husbandry
CARLETON CUTLER, B. S. 4 First Deputy State Chemist and Microscopist (Feeds)
JOHN J. DAVIS, B. S. 3 Entomological Assistant in Charge
RALPH B. DEEMER, B. S. 4 Deputy State Chemist
LEO P. DOYLE, B. S Assistant in Animal Pathology
WILLIAM F. EPPLE, Ph. G Assistant in Dairy Chemistry
FREDERICK A. FENTON, M. S. 3 Scientific Assistant
MARTIN L. FISHER, M. S Assistant Chief in Soils and Crops
GEORGE M. FRIER, B. S. A Associate in Charge of Short Courses and Exhibit!3

LESLIE R. GEORGE, B. S Assistant in Animal Pathology
ROY L. GREENE, B. S. 4 Inspector State Chemist Department
MABEL L. HARLAN Assistant in Agricultural Extension
ABNER J. HUNTER, B. S. A Assistant in Serum Production
CORA A. JACOBS, A. M. 2 Seed Analyst
SADOCIE C. JONES. M. S Assistant in Soils
LAWRENCE C. KIGIN, D. V. M Assistant Veterinarian
FRANKLIN G. KING, B. S Associate in Animal Husbandry
HERBERT E. MCCARTNEY, B. S. A Assistant in Animal Husbandry Extension
EDWIN B. MAINS, Ph. D Assistant in Botany
PRESTON W. MASON, B. S Assistant in Entomology
SHIRLEY L. MASON, A. B. 8 Scientific Assistant
DONALD F. MATTSON, B. S. A Assistant in Creamery Inspection
HORACE C. MILLS, B. S Associate in Dairy Manufactures
HARRY C. MUGG, B. S. 4 Deputy State Chemist
HARRY A. NOYES, M. S., Research Assistant in Horticultural Chemistry and Bacteriology
GLEN L. OGLE, B. S Assistant in Creamery Inspection
JOSEPH OSKAMP, B. S Research Assistant in Pomology
GEORGE A. OSNER, Ph. D Associate in Botany
HARRY C. PAINE, D. V. M Associate Veterinarian
ALLEN G. PHILIPS. B. S. A Associate in Poultry Husbandry
EDWARD G. PROULX, M. S. 4 First Deputy State Chemist (Fertilizers)
HARRY J. REED Associate in Horticulture
CHARLES C. REES, M. A Assistant in Botany
OTIS S. ROBERTS, B. S. 4

.., Chief Inspector State Chemist Department
J. HOWARD ROOP, B. S. 4 Deputy State Chemist
ALFRED F. SATTERTHWAIT 3 Scientific Assistant
GEORGE SPITZER, Ph. G., B. S Associate in Dairy Chemistry
CHESTER G. STARR, B. S. A Assistant in Swine Production and Management
HERBERT B. SWITZER, B. S. A Assistant in Dairy Bacteriology
THOMAS S. TOWNSLEY, B. S Assistant in Poultry Husbandry
GILBERT P. WALKER, B. S Assistant in Soils and Crops
FRED L. WALKEY. D. V. M Assistant Veterinarian
JAMES L. WEIMER, Ph. D Assistant in Botany
REX A. WHITING. D. V. M Associate in Animal Pathology
LESTER YODER, B. S. A Graduate Assistant in Horticultural Chemistry
NELLIE TRACY v Secretary to the Director and Librarian
MARY K. BLOOM Bookkeeper

i In charge of Fertilizer and Feeding Stuff Control
Detailed by U. S. Department of Agriculture Seed Testing

3 Detailed by U. S. Department of Agriculture Cereal and Forage Crop Insect
Investigations

4 Connected with Fertilizer and Feeding Stuff Control

ADVISORY COMMITTEE
(UNDER LEGISLATIVE ACT OF 19O9)

J. P. PRIGG, Daleville State Live Stock Association
U. R FISHEL, Hope State Poultry Fanciers' Association
H. H. SWAIM, South Bend State Horticultural Society
R* ?,' J?HNSON, Mooresville State Dairy Association
D. F. MAISH, Frankfort , State Corn Growers' Association



FATTENING WESTERN LAMBS
1915-1916

H. SKINNER F. G. KING

SUMMARY

PART I

1. The addition of corn silage to a ration of shelled corn and
ver hay did not affect the grain consumption, but 1.12 pounds of

corn silage replaced .65 pound of clover hay in the daily ration

per lamb.

2. Lambs fed shelled corn and clover hay gained 24 pounds
per head as. compared with 24.7 pounds by those fed corn silage
in addition.

3. Four hundred fifty-two pounds of corn silage saved 12

pounds of corn and 283 pounds of clover hay in feed required for

each hundred pounds gain.

4. The addition of corn silage increased the selling value of

e lambs and added 29 cents to the profit per head.

PART II

th,

5. Lambs receiving no dry roughage did not consume as large

quantities of grain but larger quantities of silage than those fed

dry roughage in addition to grain and silage.

6. There was practically no difference in grain consumption
between lambs fed silage and oat straw for roughage and those fed

silage and clover hay for roughage.

7. Lambs fed silage alone as roughage gained 17.5 pounds
per head at a cost of $8.86 per hundred pounds ;

those fed silage
and oat straw for roughage gained 17.2 pounds per head at a cost

of $9.11 per hundred pounds; those fed silage and clover hay for

roughage gained 25.2 pounds per head at a cost of $8.26 per
hundred pounds.

8. Lambs fed shelled corn, cottonseed meal, and corn silage
were valued at $10.05 Per cwt- and returned a profit of 80 cents per
head; those fed shelled corn, cottonseed meal, oat straw and corn

silage were valued at $9.65 per cwt. and returned a profit of 46
cents per head

; those fed shelled corn, cottonseed meal, clover hay,
and corn silage were valued at $10.90 per cwt. and returned a profit
of $1.74 per head.

PART III

9. Lambs fed shelled corn and clover hay ate the same quan-
tity of grain but more hay than lambs fed shelled corn and alfalfa

hay.



10. Lambs fed shelled corn and clover hay gained 24 pounds
as compared to 26 pounds by lambs fed shelled corn and alfalfa hay.

11. Cost of gain was higher from the standpoint of feed re-

quired and cost of feed with clover hay than with alfalfa hay for

roughage.
12. Lambs fed alfalfa hay acquired a better finish and returned

a larger profit than those fed clover hay.

PART IV

13. The addition of cottonseed meal to a ration of shelled corn,
clover hay, and corn silage had no effect on the daily feed consump-
tion by lambs.

14. The addition of cottonseed meal to the ration slightly in-

creased the rate of gain and decreased the feed required to make
a pound of gain, but not the actual cost of gain.

15. Lambs fed cottonseed meal in addition to a ration of shelled

corn, clover hay, and corn silage were valued at $10.90 per cwt. and
returned a profit of $1.74 per head; those not fed the cottonseed

meal were valued at $10.30 per head and returned a profit of $1.31

per head.

PART V

1 6. The substitution of a small quantity of cane molasses for

an equal quantity of corn in a ration of shelled corn, cottonseed

meal, clover hay, and corn silage did not produce any marked effect

on the appetites of the lambs or the rate of gain made by the lambs,
but slightly increased the cost of gains.

17. The addition of the molasses to the ration failed to add to

the finish of the lambs or the profits returned.

PART VI

1 8. Lambs fed ground soybeans as supplement to corn, clover

hay and silage maintained as eager appetites and consumed as large

quantities of feed as those fed cottonseed meal as supplement.

19. Lambs fed ground soybeans gained 24.3 pounds as com-

pared to 25.2 pounds by those fed cottonseed meal.

20. Gains were made more economically from both feed and
financial standpoint by using cottonseed meal instead of ground
soybeans. .

21. Lambs fed ground soybeans as supplement were valued at

$10.65 per cwt. and returned a profit of $1.45 per head; those fed

cottonseed meal as supplement were valued at $10.90 per cwt. and
returned a profit of $1.74 per head.



PART VII

22. Lambs fed in a well ventilated barn ate practically the same

quantity of feed but made slightly less gains than those fed in an

open shed.

23. The cost of gain was slightly higher when the lambs were

fed in the barn.

24. Lambs fed in a barn were valued at $10.30 per cwt, and

returned a profit of $1.22 per head; lambs fed in an open shed were
valued at $10.30 per cwt. and returned a profit of $1.31 per head.

INTRODUCTION

Eight trials in feeding lambs have been conducted at this in-

stitution. Lambs have in the last few years been the most profitable
animals employed for converting feed into meat. Although the cost

of feed has been high, the price received for fat lambs has been

such that very handsome profits were realized. Feed was thus

marketed at a figure very much above the market and the fertility

contained therein returned in part to the soil. Notwithstanding the

fact that the profits from feeding lambs have been high, the main-
tenance of soil productivity through the feeding of live stock is the

greatest and most permanent benefit to be derived from the feed-

ing of lambs. Were it not for the advantages of marketing of

crops and the maintenance of soil fertility, benefits derived from
the direct profit in feeding lambs would in a long series of years
not be large enough to make the business attractive except to a lim-

ited number of special sheep feeders. 'Under conditions as they
exist, the marketing of crops, the maintenance of soil fertility and

le direct profit secured, make lamb feeding a practice to be highly
:ommended to stockmen who are equipped for the business.

OBJECT

The object of this work was to obtain additional information
the comparative feeding value of the more common roughages of

the farm and on the advisability of using some concentrated com-
mercial feeding stuff for fattening lambs. This includes a com-

parison of clover hay and corn silage alone and in combination as

roughage for fattening lambs
;
the value of corn silage alone as

roughage and in combination with dry roughage for fattening
lambs

;
a comparison of the feeding value of clover hay and alfalfa

hay for fattening lambs; the value of cottonseed meal for supple-

menting rations of corn, clover hay, and corn silage; the compar-
ative value of cottonseed meal and ground soybeans as supplements
to rations for fattening lambs; the value of molasses for fattening
lambs

;
and the influence of shelter for fattening lambs.



PLAN

The plan of the work was to secure strong, vigorous western

lambs and discard the smallest and any extremely large ones, in

order to secure a flock as uniform as possible. This selected flock

was divided into nine lots of twenty-five lambs each. All lots were
as nearly uniform as possible as to size, condition, quality, thrift,

sex, and breeding. Eight of the nine lots were placed in an open
shed and fed different rations. One lot was fed in the barn upon a

ration similar to Lot 6 in the open shed.

The following rations were fed :

Lot i. Shelled corn, cottonseed meal, corn silage.

Lot 2. Shelled corn, cottonseed meal, molasses, clover hay,
corn silage.

Lot 3. Shelled corn and clover hay.

Lot 4. Shelled corn and alfalfa hay.

Lot 5. Shelled corn, cottonseed meal, oat straw, corn silage.

Lot 6. Shelled corn, clover hay, corn silage.

Lot 7. Shelled corn, cottonseed meal, clover hay, corn silage.

Lot 8. Shelled corn, ground soybeans, clover hay, corn silage.

Lot 9. Shelled corn, clover hay, corn silage (fed in barn).

SHELTER, FEEDING YARDS AND WATER SUPPLY

The conditions surrounding the lambs were no better than those

in many feed lots of the State. Eight lots of twenty-five lambs

each, were fed in an open shed facing south, opening into a yard
fourteen feet deep. Each lot of lambs occupied a covered shed 14

by 16 feet and an open lot 14 by 14 feet. No pavement, cinders, or

stone was placed in either yard or shed. The sheds were dry and
no bedding other than the waste, which was small, from the feed

racks was used except when the .sheds were bedded at the beginning
of the experiment. The open yards were often muddy in wet weath-
er. The lambs at all times had dry ground in the shed on which to

lie. The lot of lambs fed in the barn was confined to a space 14 by
24 feet with a concrete floor and was not allowed out of the barn

during the experiment. The barn was well ventilated and did not

become unduly warm, nor did the air become heavy or stagnant at

any time. The floor was kept well bedded at all times.

Water was supplied to all lots from the West LaFayette Water
Works in galvanized iron tubs which were regularly cleaned once

daily and more often when necessary. They were refilled twice

daily so that fresh water was kept before the lambs at all times.
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WEIGHTS

Weights were taken by lots on three consecutive days at the

inning and end of the trial and every tenth day during the prog-.

s of the same. The average of the three consecutive weights at

e beginning and end of the trial was used as the initial and final

eights. Individual weights in addition to lot weights were taken

three consecutive days at the beginning and end of the trial, and

ery thirtieth day throughout the progress of the same. The iden-

tity of each lamb was known by a numbered tag fastened to the

ear. Weights were taken in the morning after the lambs had fin-

ished eating.
METHOD OF FEEDING

The method of feeding was the same in all lots reported in this

lletin. The grain was fed at 6:00 A. M. and 4:30 P. M. under

cover, in narrow grain troughs. When ground soybeans or cot-

tonseed meal was fed in addition to corn, it was mixed with the corn

before being scattered in the troughs. Grain was fed in such

quantities as would be eaten before the lambs left the troughs. The
molasses was poured over the silage. When starting on feed, about

one-fourth of a pound of oats per head was fed twice daily. After
the lambs had learned to eat oats, small amounts of corn were added
to the rations. Within a few days the lambs were eating corn

readily and the oats were gradually dropped from the ration, and in

Lots I, 5, and 7, cottonseed meal, and in Lot 8 ground soybeans
were added. Within sixteen days all lots were on the experimental
rations. The grain was increased until they were on full feed at

the end of four weeks. After the lambs had cleaned up the grain,

roughage was fed in combination racks and troughs. All rough-
age was fed twice daily. Hay and straw were fed in such quanti-
ties as would be cleaned up before the time for the next feed.

Silage was fed in such quantities as would be consumed within an
hour to an hour and a half. Feed not consumed was removed from
the troughs and weighed. When feed was not all consumed the

quantity offered at the next feed was reduced.

DESCRIPTION OF LAMBS

The animals used in this trial were choice improved Mexicans
purchased on the Denver, Colorado, market, October u, 1915. They
were from Mexican foundation improved by mutton rams.

They were of excellent quality, and remarkably uniform in size,

type, quality, and condition. Although lighter in bone than northern

range lambs, they were very strong and thrifty. They were dipped
under government supervision at Kansas City, Missouri, and ar-

rived in LaFayette, October 17, 1915. They were kept in the feed-

ing yards and fed alfalfa hay until October 26, 1915, when they were
divided into experimental groups. Two hundred fifty lambs were
purchased. Twenty-five were discarded when the experimental
groups were made. Considering the original cost of the lambs,



freight, cost of feed before the experiment began, the actual cost

of the lambs when started on trial was $8.85 per cwt.

METHOD OF VALUING THE LAMBS
The initial value of the lambs was taken as $8.85 per cwt. or

actual cost. It was impossible to base the initial value on the Chi-

cago market as has been done in the past because the Chicago mar-
ket was not open for feeding lambs and was, therefore, making no

price quotations. Final values were placed on the fat lambs by
Messrs. Chas. H. Shurte of the Knollin Sheep Commission Co.,

Chicago, Illinois, J. M. Horan of Armour and Co., Chicago, Illinois,

and J. S. Taylor of Indianapolis. Final values of fat lambs are on
the basis of Chicago prices less 60 cents per hundred pounds, to

cover cost of shipping. All financial statements are based on the

actual cost of lambs and Chicago valuation for fat lambs less 60

cents per hundred pounds.

QUALITY OF FEEDS
The rations fed were composed of various combinations of all

or part of the following feeds : shelled corn, oats, cane molasses,
cottonseed meal, ground soybeans, clover hay, alfalfa hay, oat straw,
and corn silage. Corn and oats were of fair quality. The unfav-

orable season for crop production 'in 1915 did not produce grain of

normal feeding value. Molasses was purchased on the open mar-
ket and was of the ordinary cane feeding variety ;

cottonseed meal

was of choice grade guaranteed to contain 41 per cent, crude pro-
tein and 8 per cent, fat

; soybeans were good and contained 39 per
cent, protein. Clover hay was of medium quality. Alfalfa hay was
of second and third cutting and of excellent quality, considering the

unfavorable season for curing hay. Oat straw was of excellent

quality carried over from the previous year. Corn silage was made
from corn produced on Purdue farm and yielding approximately

fifty-two bushels per acre. Corn was well matured when put into

the silo. This produced a silage containing approximately 37.31 per
cent, dry matter. Care was taken at all times that no moldy or

spoiled silage was fed.

PRICES OF FEEDS
The prices of corn used in presenting financial results are based

on the actual price at LaFayette elevators during the time the ex-

periment was in progress, which was as follows: first month 47.2

cents; second month, 54.8 cents; third month, 61.7 cents; last ten

days 64 cents per bushel. Oats are valued at 32 cents per bushel;
cottonseed meal and ground soybeans at $38.00 per ton; and mo-
lasses at $30.00 per ton. Clover and alfalfa hay are valued at

$12.00 per ton; oat straw $5.00 per ton; corn silage $4.50 per ton.

All financial statements are based on the principle that the value of

the manure offsets the labor of feeding and cost of bedding.



PARTI

IORN SILAGE AND CLOVER HAY AS ROUGHAGE FOR
FATTENING LAMBS

Part I of this bulletin is a report of a trial to show the compara-
value of clover hay and clover hay and corn silage as roughage

>r fattening lambs. Both lots of lambs were started on feed with

ration of 14 pounds of oats daily for twenty-five lambs. At the

id of seven days, corn was added to the ration and oats gradually
liminated until by the seventeenth day on experiment each lot of

ibs was receiving the experimental rations alone. This is a long-

period of time than is usually required for getting lambs on a

traight corn ration. This drove of lambs, however, did not learn

eat grain as readily as other droves of lambs that have been fed.

icy were also very slow about learning to eat silage and it was
)t until the seventeenth day that they ate more than one pound of

ilage daily per lamb. The highest daily consumption of silage at

ly time during the experiment by Lot 6 was 30 pounds for twenty-
ive lambs. At no time during the trial did the lambs eat less than

pound of hay daily per head. When no silage was fed, more than
le and four-fifths pounds of hay daily per head were consumed by
ic lambs. This shows that this drove of lambs was inclined to

ivor hay above grain and silage as compared with lambs fed in

revious years. The results of the trial are shown in Table I.

I. Corn and Clover Hay vs. Corn, Clover Hay, and Corn

Silage for Fattening Lambs, October 28, 1915 to

February 5, 1916

RATION

iverage initial weight
Lverage final weight
rain per lamb
ivenige daily gain
Lverage daily feed per lamb

grain
hay
silage
d per pound gain
grain
hay
silage

)st per 100 Ibs. gain
lling value of lamb
rofit per lamb
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Table I shows that the addition of corn silage to a ration of

shelled corn and clover hay had no effect on the grain consumption
but that 112 pounds of silage replaced 65 pounds of clover hay in

roughage consumption. The gains made by the lambs were so near-

ly the same in the two lots that the difference is negligible. In

economy of gain the lambs fed corn silage showed a saving of 81

cents on each hundred pounds of gain, 452 pounds of corn silage re-

placing 283 pounds of hay and 1.2 pounds of corn. The selling value

of the lambs was slightly increased by the use of corn silage as is

shown by the selling price of the two lots of lambs. When corn

and clover hay were fed the average profit per lamb was $1.02 as

compared with $1.41 by the lambs fed corn, clover hay and corn

silage.

PART II

CORN SILAGE ALONE VS. CORN SILAGE AND DRY
ROUGHAGE FOR FATTENING LAMBS

Part II is a discussion of results in which corn silage was fed

as the only roughage for fattening lambs as compared with oat

straw and corn silage, and clover hay and corn silage. All lots of

lambs in this discussion received a grain ration consisting of seven

parts of shelled corn and one part of cottonseed meal. Lot I re-

ceived corn silage alone as roughage after the first fourteen days.

Owing to the fact that the lambs did not take readily to silage as

the only roughage, it was necessary to give some clover hay during
the first two weeks on feed. After this time, however, the lambs
were limited to corn silage as roughage, except at one time after

they had been on feed for eighty days, it was necessary to give one
feed of clover hay to bring the lambs back onto feed. The lambs

receiving no clover hay did not consume as much silage as in

former years. The maximum consumption of silage was 54 pounds
daily for twenty-five lambs. The maximum grain consumption in

Lot i was 28 pounds daily for twenty-five lambs. In Lot 5 re-

ceiving oat straw and corn silage there was a maximum silage con-

sumption of 34 pounds daily for twenty-five lambs. In Lot 6 re-

ceiving clover hay the maximum silage consumption was 30 pounds
to twenty-five lambs. The lambs in Lots I and 5 receiving no clover

hay were more difficult to keep eating well than the lambs in Lot 7

receiving clover hay and corn silage. At the end of eighty days on
feed the lambs in Lot I went off feed badly and it was necessary
to reduce their ration very materially and give them one feed of

clover hay in order to get them to eating well again.
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TABLE II. Value of Corn Silage With and Without Dry Roughage
for Fattening Lambs, October. 28, 1915 to February 5, 1916

RATION
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PART III

CLOVER HAY VS. ALFALFA HAY AS ROUGHAGE FOR
FATTENING LAMBS

Part III shows a comparison between clover hay and alfalfa

hay as roughage for fattening lambs. Both lots of lambs were
treated alike in all particulars except that one received clover hay
and the other alfalfa hay. The clover hay used was of medium

quality but as good as could be secured locally. It was not possible
to secure clover hay entirely free from mold but the lambs ate it with

relish. The alfalfa hay fed was of excellent quality and well cured.

TABLE: III. Clover Hay vs. Alfalfa Hay as Roughage for Fattening

Lambs, October 28, 1915 to February 5, 1916

RATION
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PART IV
COTTONSEED MEAL AS SUPPLEMENT TO RATION FOR

FATTENING LAMBS
Part IV shows the effect of adding cottonseed meal to a ration

of shelled corn, clover hay, and corn silage for fattening lambs.

Both lots of lambs were started on oats and gradually changed to

corn as outlined in Part I. At the end of twelve days a pound of

cottonseed meal for twenty-five lambs was introduced into the ration

and increased until at the end of twenty days three pounds of cot-

tonseed meal and 21 pounds of corn were fed in Lot 7 as compared
with 24 pounds of corn in Lot 6. From this time forward both lots

of lambs were fed all the grain, hay, and silage they would consume,
the cottonseed meal being kept in the proportion of one pound to

seven pounds of corn. At no time during the experiment was there

any difference in the quantity of feed eaten between Lots 6 and 7.

The appetites of both lots of lambs were keen at all times.

TABLE: IV. Effect of Adding Cottonseed Meal to a Ration of

Shelled Corn, Clover Hay, and Corn Silage for Fattening
Lambs, October 28, 1915 to February 5, 1916
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PART V

MOLASSES FOR FATTENING LAMBS

Part V is a report of the first trial of a series to determine the

value of molasses as an appetizer for fattening lambs. The only
difference in the ration between Lots 2 and 7 lies in the fact that

four pounds of cane feeding molasses replaced an equal quantity of

corn in the daily ration for twenty-five lambs. While the lambs

were being started on oats, no molasses was fed. On the sixteenth

day on trial, oats were dropped and molasses substituted
;
from this

time forward four pounds of molasses daily per lot were given in

Lot 2.

TABLE: V. Effect of Adding Molasses (Cane) to Rations for Fat-

tening Lambs, October 28, 1915 to February 5, 1916
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was less in Lot 2 than in Lot 7. The valuation placed on the lambs
was higher in Lot 7 than in Lot 2 thus making a higher profit Where
no molasses was fed. There does not seem to be any logical reason,

however, why the lambs in Lot 2, which made more rapid gains
than those in Lot 7 should not have finished as well as the latter.

Had the valuation of the lambs been the same there would have
been only three cents per lamb difference in the profit in favor of
not feeding molasses whereas under the actual valuations there was
a difference of 45 cents in the profit per lamb.
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PART VI

GROUND SOYBEANS VS. COTTONSEED MEAL AS SUPPLE-
MENT TO RATIONS FOR FATTENING LAMBS

Part VI is a discussion of results comparing cottonseed meal

and ground soybeans as supplements to corn for fattening lambs.

Both lots of lambs were fed the same except that cottonseed meal
was used in Lot 7 and ground soybeans in Lot 8. There was no

appareiil difference in ibc appetites of the lambs throughout the

experiment. I'.otb lots of lambs seemed to relish their feed.

TABI& VI. Cottonseed Meal vs. Ground Soybeans as Supplement
to Shelled Corn, Clover Hay, and Corn Silage for Fattening

Lambs, October jS, 1<)I5 to February 5, rc)i(>



PART VII

OPEN SHED VS. BARN AS SHELTER FOR FATTENING
LAMBS

Part VII shows the influence of shelter on fattening lambs.

)t 6 wa^ fed in an open shed containing a space 14 by i'> feel,

ider cover and 14 by 14 feet in the open. Lot 9 was fed in a barn
iih three \\indows on the north, one on the south, and one on the

which were kept open for ventilation. The lambs were con-

lined to a space 14 by 24 feet. There was a floor space in the barn,
however, of }h by 44 feet with no other animals in the barn, thus

giving excellent ventilation for the lambs.

TAHI.I VII. Open Shed vs. Barn as Shelter for Fattening Lambs,
October 28, 1915 to February 5, 1916
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Each hundred pounds of gain cost $8.00 per hundred pounds when
the lambs were in an open shed as compared with $8.27 per hundred

pounds when the lambs were fed in the barn. The finish on the

lambs was the same in both lots as is indicated by the valuation of

$10.30 per hundred pounds for both lots of lambs. Owing to the

fact that the lambs in the open shed made more economical gains,
there was a slight difference in the profit between the two lots in

favor of feeding in the open shed. The lambs in Lot 6 returned a

profit of $1.31 per head as compared with $1.22 per head by lambs
in Lot 9 fed in a barn. These results are typical of those received

in previous trials.

ACTUAL EXPENDITURES

Original cost of 250 lambs in feed lot $1225.60

Cost of feed while on experiment 438.86

Cost of feed after experiment closed 46.73

Total cost $1711.19

ACTUAL RECEIPTS

Knollin Sheep Commission Co 193 lambs $1683.56

Dryfus Packing Co 35 lambs 253.25

Dryfus Packing Co 18 lambs 86.22

Total receipts $2023.03
Total actual profit 311.84
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PAKT 1.

INd LAMBS IN ALABAMA.

By DAN T. GRAY and J. W. RIDGWAY.

When one rides through the State of Alabama and sees

the thousands of acres lying idle, growing up in brush

and fine grasses, one wonders why there are not more sheep

produced in the State than there are. It is usually stated

that only 40 per cent of the area of Alabama is being culti-

vated or used to return wealth to the State. In some coun-

ties no more than 15 per cent of the total area is under

cultivation. The other 85 per cent is lying idle. Money
is tied up in the whole amount, but the farmer, on the

average, is making use of but about 40 per cent of his whole

capital invested. If sheep and other kinds of live stock

were more generally introduced the usable area could be

greatly increased, as these animals would make use of the

present waste places and hill sides and help develop the

pns/ture side of our farming operations. Even now thousands

of acres under cultivation should be put down to perma-
nent pastures and stock placed upon them. Hill-sides which

wash should be put down to grass. This could be done

without at all decreasing the cultivated area. The sheep

need not occupy one foot of our already cultivateable area
;

lie would but be a means of putting more of our land capi-

tal to work. The Alabama farmer can surely farm in such

a way as to use more than 40 per cent of his land capital.

What would we think of the business ability of a banker

who used but one-half of his available capital, or the mer-

chant who sold goods from but one side of his store?

Then, in addition to the fact that the sheep is probably
the best animal known to put our waste areas to use, Ala-

bama is just suited to sheep production. In any HUP of

live stock production pastures must be made th base, and
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Alabama, can have permanent pastures for at least ten

months hi- the year by the use of bermuda and burr clover.

The remaining two months can be bridged over with tem-

porary winter pastures. The Northern farmer must be con-

tented with a grazing period of not more than six months.

Then again our climate is so mild the year through that the

lambs can be born in the mid-winter and suffer none from

the cold. This permits the Alabama farmer to get the

lambs upon the early spring market at the time when high

prices are realized. In the North when the lambs come in

December or January very expensive care must be given
them to keep them from freezing, as they must be kept in a

"hot house." In the South the ear.ly lamb is free to run at

will throughout those months, and can even have green

pastures to graze upon.

.Still further, when the lamb is ready for the market

good prices can be realized upon him. Some there are who
/Jaini there are no markets for lambs. But there is a

;-great demand for the early lamb. The farmer should realize

"tfhat a part of his business consists in finding a market for

what he produces. The business man lays in his stock of

goods and then looks for a market for it. The farmer must

.do the same thing. Many Southern cities offer as good a

market for early lambs as does the St. Louis market. A

following picture shows some spring lambs, that had noth-

ing but their mother's milk and pastures, which sold in

Birmingham for 10 cents a pound live weight on April iritli,

1908. Birmingham would use thousands of such lambs.

These wrere good lambs, but no better than any other farmer

could produce. They were raised by J. S. Kernachan, of

"Florence,. Alabama. A good market can always be found

for good fat stuff. The local market may not furnish a

good sale for this class of stuff, but the cities are more than

-glad to receive it.
'

The express charges do not prohibit

the lambs being sent a good ways from home.

The Southern farmer depends too much upon one crop

for a living. He is like the man with all his eggs in one
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basket if a mishap befalls the basket all of the eggs an.*

broken and lost. So if the season should happen to be un-

favorable for the growing of cotton the man who depends

altogether upon cotton -for a living finds that, at the end
of the season, he has but a limited bank account to carry
himself and family through the winter months. If this-

farmer has some pigs to sell, or a mule colt, or some wool
or a few lambs, the short cotton crop will not be of so much

importance. The farmer who is interested in more than

one farm product suffers very much less in time of unfavor-

able seasons than the man who grows but the one crop, cot-

ton. Even though it be too wet for the cotton to do ite

best, it may be, and probably will be, a very favorable sea-

son for the pastures, and the man who has a good flock:

of sheep out on the pastures raising some good fat lamb&

will not worry so much about the unfavorable season for

cotton, as he feels that, although the cotton may be a par-

tial failure, the sheep will bring him excellent returns.

There is yet another advantage in the sheep business..

Spring is the time when the average farmer has not a cent

coming in. This is the very time when the heavy expendi-
tures must he made for machinery, fertilizers, mules, har-

ness, etc., and to obtain these things the farmer usuallv

asks some merchant to credit him until fall. The
sales from the flock of sheep come in just when the

money can be used for the above purchases. Both the

wool and the early lambs are ready to sell and the

money derived from these sales can be used to fit up the

farm for spring work. From 100 ewes there could be sold,

by tlie middle of April, from sixty to eighty dollars worth

of wool and as many dollars from the early lamb sales,

an<l probably much more from the lambs, provided they

wpro. dropped at a very early date.

OBJECTS OF EXPERIMENT.

Realizing the importance of the sheep industry to the

State this Station began, four years ago, some experimental
k with the following objects in view:



136

1. To study early lamb production in Alabama.

2. To study feeds and methods for carrying the

pregnant ewe through the winter months.

3. To test cotton seed meal as a feed for preg-

nant ewes.

By an early lamb the authors mean one that is born in

December or early January and ready for the market by the

middle of April. Some farmers of the state are so for

tunately situated that the second object will have iittle in-

terest to them, as" they already have abundant winter range

supplied. The man who has a good winter range, or cane

brake, needs no additional feed for the ewes. All such an

ewe requires is care and attention and shelter at lambing
time. But when sheep are generally introduced into the

state, they will be introduced by the small farmer who is

not supplied with an unlimited winter range. The small

farmer will therefore be interested in knowing what are the

best feeds for the winter months and the expense incurred

in carrying the animals over the cold months. It might b:>

said, in passing, that the sheep is the ideal animal for the

man with the small capital. The business can be entered

into with but a small outlay of money and large returns

secured upon it he outlay within a few months after the

investment is made. The poor man cannot wait long for

his investment to begin to return dividends. The sheep and

the hog are the poor man's animals. Of course large

amounts of money can be invested in them if desirable.

The work began in the summer of 1906 with {he old flock

of ewes which had been kept upon the Station farm for

several years previous. This flock consisted of but 16 ewes,

of mixed breeding, headed by a pure-bred Southdown ram.

The pictures will show the general quality of the animals.

Later on, in 1007, there was a flock of 30 scrub ewes added

to these, headed by a pure-bred Dorset ram, but the Station

is not yet ready to report upon the work done with this

scrub flock, except with respect to some winter work in

cotton seed menl food in 2.



137

How THE OLD FLOCK WAS HANDLED.

During the summer months, \vhile the pastures were

green, no attention was given the sheep at all except to see

that they had plenty of water and a mixture of tobacco

dust and salt before them at all times. The object in feed-

ing the tobacco was to keep down stomach worms, as

the worms are the bane of the sheep farmer, and it is

claimed that tobacco dust will hold the pest in check.

This was given them in proportion of one pint of dust to

about four pints of salt. The sheep soon acquired a taste

for the tobacco. It is well known that sheep should be

changed from pasture to pasture as often as possible, un-

less the range be exceedingly large. The object in chang-

ing the pasture is to hold in check the stomach worms. The

Station's pastures, or lots, are small, so the sheep were

changed from one to the other as often as the grass became

short. There was no regularity followed in making the

change.

The period of gestation in the ewe is about five months,

so if the lamb is to be dropped in December or the first of

January she must be bred in July or early part of August.
To be sure that she breeds in these months she should be

turned upon a fresh pasture just before the time for breed-

ing and then given a little cotton seed meal daily. As far

as possible this plan has been followed with this flock.

Of course there will always be a few late lambs, but if the

ewes are in good breeding condition, neither too fat nor too

poor, throughout July and August, the great majority of

them will breed to drop lambs from Christmas to January
the 15th.

The Station ram was allowed to run with the ewes at

all times. If there had been as many as 50 ewes it would

have been wise to have kept him away from the flock during
the day time, and turned him in with them at night only.

But with the few that we had he could be expected to be a

safe breeder when running with the ewes both night and

day. Som^ sheep farmers do not permit the ram to run
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with the flock at all through the breeding season, but un-

less the owner has time to examine the ewes closely every

day it is better for the male to be with them at least one-

half of the time or the lamb crop will come on irregularly.

WINTER FEEDING OF EWES.

In the fall when the pastures became exhausted the ewes

had to be managed as the small,farmer would have handled

them. There was no open range upon the Station farm

o they had to be fed throughout the winter months.

The man who has a farm with a winter pasture or range
could have avoided this extra expense.

Some farmers in the state feed nothing but cotton seed

meal and hulls to the pregnant ewes during the winter

months. Others feed nothing but cotton seed. Still others

are afraid to feed either cotton seed meal or cotton seed,

thinking that cotton by-products are dangerous feeds for

sheep. It is often claimed that cotton seed or cotton seed

meal will cause blindness, dizziness, etc., and sometimes

death when given to ewes. During the winter of 190G-'07

the old flock was divided into two lots of eight ewes eaclu

and one lot was fed upon soy bean hay alone and the other

lot upon cotton seed meal and hulls. The soy bean hay
was of excellent quality but had no mature beans upon it,

as it was cut before the beans were ripened. The cotton

seed meal was fresh and bright.

Local conditions determine, to a large extent, the prices

ef feeds. Any prices that the authors might assume would

not meet all conditions, so actual Auburn prices were taken

as a basis upon which to rest the financial estimates. The

local prices were:

Cotton seed meal $25.00 per ton.

Cotton seed hulls . :__ _f 6.00 per ton.

Roy bean hay ___ _|12.50 per ton.

Pasture rent per sheep per month .10

Cotton seed $12.00 per ton.

During the winter (time the animals were enclosed in a

small pen, with a 'shelter across one end, so they could get



Southdown Ram.

The pure-bred ram quickly improves the flock in both conformation
and wool covering.



Lot I Wintered on Soy Bean hay.

Hay per ewe daily, 1.9 pounds.

Expense to feed each ewe a month, 35 cents.

Lot II Wintered on Cotton Seed Meal and Hulls.

Feed per eive daily j

' 5 Pound cotton sccd me 1'

1.3 pound cotton feed
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no feed but that which was weighed out to them. Salt and
water were kept before them constantly. No tobacco was
used throughout the winter months, but perhaps it would
have been wise to have used it. They were fed twice daily.

The ewes were pregnant, and of course did not all lamb

upon the same date. When one dropped a lamb she was
taken out of her lot and put into a third lot, where the

object was to learn how much the feed must be increased to

maintain a ewe while milking.

The following table tabulates the results of the winter

work 190G-'07:

Tulle 1. Cotton seed meal and hulls versus Soy Bean hay

for wintering pregnant eices.

Lot. Ration.
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half a pound daily per ewe and the hull part of the feed

was varied so as to hold her at a uniform weight.
The test shows .5 of a pound of cotton seed ineal and

1.3 pounds of hulls to be sufficient to maintain these preg-

nant ewes in the winter time. The ewes averaged about

95 pounds in weight. The animals were given this ration

for 106 days and some of them even longer. One and nine-

tenths pounds of soy bean hay per ewe per day proved
to be sufficient to maintain the other lot. Both lots came

through to ithe lambing period in excellent health and spirits,

but the cotton seed meal lot seemed to be more spirited and

alert than the soy bean lot. No objection, though, could

be brought against either feed as far as their general effects

upon the animals were concerned.

When the prices are quoted as heretofore given the cotton

seed meal ration proved to be the cheaper of the two. In

lot one it cost 30 cents a month to feed each animal, while

with lot two the expense was 35 cents a month per ewe.

A little change in the price of feeds would alter the financial

statement, however. But, taking the above results and

quotations as a basis, the soy bean hay proved to be worth

$10.68 a ton for carrying the ewes through the winter when

compared to the cotton seed meal and hull ration. In some

parts of the state that price would be a good one for the

hay, but in other portions of the state conditions are such

that a farmer could well afford to sell the hay upon tlie

market, and with the proceeds buy cotton seed meal and

hulls to use in feeding the sheep. In many points in the

state soy bean hay sells for |15.00 to $20.00 a ton. The

farmer cannot afford to feed it to sheep, or, in fact, any

other kind of live stock, except probably the work animals,

when he can secure f20.00 a ton for it after a short haul.

Other feeds are cheaper.

FEEDING THE MILKING EWE.

As stated above, when a ewe brought a lamb she was

taken out of her lot and placed in a third lot, where she

was given more feed than when dry. After the lamb came
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*he was a iiiilkiiig animal and had to be treated as such.

The cow in milk requires much more feed than does me

dry cow, and so the milking ewe must be fed more liberally

than the dry one. The most economical thing to have done

with the ewe \vhen she dropped the lamb would have been

to put her and the lamb out upon green pasture. This date

would be around January the first. Green pastures can

easily be provided at this time of year, as oats, vetch, rye,

wheat, burr clover and barley pastures. The pasture method

is the way the farmer should handle his flock for the great-

est profit, but the Station wished to learn how much the

feed should be increased after the ewe came into milk, and

also study the effect of prolonged feeding of cotton seed

meal upon the health of the animal, so it was not possible

to employ the cheapest methods in this particular test. So

the mothers were confined in a third lot and fed upon an

increased amount of cotton seed meal and hulls. A small

passage was made in the fence leading out into the pasture,

wrhich was composed of oats and vetch, and the lambs only

were given the freedom of this run.

But it might be that the farmer would not be supplied

writh a green field when the lambs begin to come, and he

would be interested in knowing just how much the feed

should be increased wrhen the ewe changes from a dry to a

milking animal. The majority of owners allow their ewes,

cows, sows and mares to run down rapidly in flesh wh^n

they come into milk.

It has been a rule of the writers to increase the feed of

a mare or a cow twenty-five per cent, when the young
animal was born, thinking that this increase in feed would

be sufficient to maintain the mother in as good condi-

tion as she was before giving birth to the voting animal,

but tho following data show that an increase of twenty-five

per cent, was not sufficient :
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Table 2. Amount feed required to maintain a ewe before

and after lambing.

Lot Ration
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HANDLING AND FEEDING THE LAMBS.

As a rule, the farmer feeds the early lanib nothing in

addition to Us mother's milk and what little pasture it cam

secure during the winter months. It will pay to feed the

lambs though, and to feed them well. Any animal makes

its cheapest gains when young. If it has a good pasture of

oats and vetch to run upon it will eat but little grain in

addition. But it will eat some corn and should have it,

because this early lamb, to derive the greatest profit upon
him, and at the same time lessen the risk of summer dis-

ease, should be pushed to an early market. The first lambs

were dropped January the 8th. This was late, which fact

gave greater cause for pushing them to an early market.

From the sixteen ewes fourteen lambs were raised to a

marketable age. Two of the ewes were too young to breed

at this time. As soon as the lamb was born he was placed

in a third lot with his mother. In the fence of this lot was

a small hole which permitted the lambs to creep through and

make use of the pasture of oats and vetch. The pasture,

which had been fall planted, was ready for grazing by tne

time they could use it. As stated above, it would have

been better and cheaper if the mothers had been allowed

the run of this pasture also, but they were kept off for

reasons heretofore mentioned. A small pen was also cut

off in the corner of the lot where the mothers were kept and

a creep made into this pen largfe enough for the lambs to

go through. In this pen coarsely ground corn was kept
all the time in a small trough. The pasture and grain

should be given the lambs as soon as they are born and

they will begin to eat by the time they are ten days old.

The lambs did not eat much corn, but what they did eat

helped to put the finish on them at an earlier date, so that

they sold well upon the market. The 14 lambs at? but 6.6

bushels of corn during the whole winter and early spring.

80 the lambs had all of the corn, milk and green pastures
that they wanted. With this combination of feed they, of

oonrse. did well.
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They Avere sold at an average age of 101 days and had

attained an average live weight of 51 pounds (Atlanta

weights) . They ma^fe excellent gains to be born of mothers

that average only 95 pounds in weight.

It might have been more profitable to have carried them
to a heavier weight, but that point could not be determined.

If they had been born earlier they could have been fed

longer and still been placed upon the early market. The

object was to sell them as early in the season as possible

and yet have a reasonable size. This is the reason why
earliness of birth is such an important question. When
warm weather comes on the price of mutton declines, as

people do not like mutton during the warm months, so

it is to the advantage of the owner to let the lambs go at

the earliest possible date. And, too, when they are sold'

in the early spring the danger of losses from summer dis-

eases is also considerably lessened. The earliest bunch was
sent to Atlanta, April 23rd, 1907. The Station has suc-

ceeded, during the last two years, in getting some lambs

ready for the market by the middle of April. Two of the

bunch sold for nine cents a pound live weight, while three

sold for eight and one-half cents a pound. The remaining

ones were sent on later and sold for but eight cents a pound.
The late ones were, in fact, better lambs than the first onos.

but the weather was becoming warm and there was not as

great a demand for them as there was for the early ones. The

l>est prices prevail just before Easter time. The Station

has not been able to secure as good prices for lambs as

have some farmers of the slate. A picture in another part

of the bulletin -shows some lambs which were sold, in April,

1908, in Birmingham, for ten cents a pound live weight.

It must be remembered, too, that these lambs were not

fancy bred ones. They were just common lambs. In fact,

1wo of them were out of scrub mothers by a pure bred

Southdown ram. The others were out of grade mothers.
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>SALT FED.

Salt was placed in small boxes and kept before the

animals all the time. They are very fond of it, as the fol-

lowing table shows. Each ewe ate at the rate of 15 to 19

pounds of salt yearly, or a flock of 100 ewes would have

consumed in one year's time from 1,500 to 2,000 pounds
of salt.

Table 3. Salt eaten per month ~by each ewe.

Lot
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a small flock if profits be the only point ill view. The

authors had other questions to solve with the Hock, so it

was not carried through the year as cheaply as the farmer

could have carried it through. If profits had been the only

point in view the animals would have been handled more

economically by feeding the ewes very little grain after the

iainbs were born. To secure the greatest returns the moth-

ers should have been turned out into the oat and vetch pas-

ture with the lambs and fed little, if any, concentrated

feeds. But owing to the fact that the Station at that time

owned no other flock, this same flock had to be used in the

spring experiment of 1907, when a study was made of the

amount of feed required to maintain a ewe after lambing.

This, of course, ran the expense up very materially -

about 30 per cent, more than it should have been. But in

the following financial statement all of the expenses have

been counted against the flock.

Table 5. Financial statement of old flock 1906-1907.

Expenses :

Rent on pasture, 10 cts. per sheep per month $12.24-

Lot 1. 1503- lbs. soy bean hay at $12.50 per ton 9.39

T t 9 342 Ibs. cotton seed meal at $25.00 per ton . . 4.27

879 Ibs. cotton seeed hulls at $6.00 per ton . . 2.64

530 Ibs. cotton seed meal at $25.00 per ton . . 6.62

T
. o 1332 Ibs. cotton seed hulls at $6.00 per ton . . 3.99

f^iKfe~\i98 lbs - cotton seed at $12 -00 Per ton 1 -19
(after lambing) 1 ton green hay &t $2>00 per ton 2>00

371 lbs. corn at 70 cents per bushel 4.63

35 lbs. bran at $30.00 per ton 52

Death one ewe 3.00

Express charges to send lambs to Atlanta 7.00

Express charges to send wool to Atlanta 60

Total $58.09

Receipts:
To 14 lambs $53.56
To 55 1-2 lbs. wool, 26 1-2 cts. per Ib. . . 14.64

Total . ..$68.20



Side view of average Alabama scrub ewe. Price $1.50 $3.00.

These ewes are excellent animals with which to start a flock of
sheep. Use pure-bred rams upon them.



16 lambs of this bunch told for 10 cents a pound, live "weight, at

Birmingham, April 15, 1908. Belonged to J. S. Kernachan.

Spring lambs running on a pasture of oats and vetch during
the winter time.
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The above tabulation shows every item of expense against

the flock during the entire year except the labor required to

look after it. It has been assumed that the value of the

manure will offset the labor expenses. After all of these

expenses were considered the flock gave a return of $10.11.

What do these figures mean? Do they mean that the Sta-

tion received but $10.11 on the whole flock? No, that is

not all they mean. They mean that the Staton realized

$12.50 per ton for all the soy bean hay eaten throughout the

winter, that the pasture rented for ten cents per sheep

per mouth, that 70 cents per bushel were realized upon the

corn used and $12.00 a ton on the cotton seed and finally,

in addition 1o marketing the farm crops at the above prices,

$10.11 were realized. The financial returns were satisfac-

tory, but not as satisfactory as ithey could have been made
if the feed bill had been cut down and pasture made use

of after the lambs came. For instance the farmer would

have almost entirely dispensed with the feed item of $13.70

for lot 3. Live stock should be looked upon as a means of

marketing the farm crops at good prices while, at the same

time, the manure is returned to the soil.

EXPERIENCE OF Two ALABAMA SHEEP FARMERS.

Many farmers will be interested in the following state-

ments from good farmers who have tried the sheep business

and are making a success of it

Alabama Experimental Station.

Dear Sirs :

About fifteen years ago I bought six head of ewes and one

buck as a start in the sheep business. Up to that time I

had never liked sheep, but experience has taught me to be

more and more pleased wth them as time goes by. They
have been great money makers for me. I kept all the ewe

lambs for several years and today have one hundred and

forty head of breeding ewes. For the last five years have

sold both male and female lambs, keeping just enough ewe
lambs to keep up the number where I want it.
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I do not know of an iuvestment that will make money
faster than will sheep with proper care and attention. We
think an investment is doing wonderfully well if the origi-

nal capital doubles itself in ten years. But see what the

sheep did; if they had increased to twelve only witliin the

ten years they would have doubled the investment. But

they did much more than simply double. Within the ten

years the ewe part of the flock that part retained upon
the farm doubled about five times, to say nothing of the

number of ewe and male lambs that have been sold from

tie farm within the ten years. I have idealized, in the

fifteen years, about one thousand dollars for lambs, while

the wool has paid for the keep of the flock every year.

I have never been bothered by dogs. I have always kept

the sheep upon my own lands, never allowing them to run

i^pon the commons.

The animals have been perfectly healthy all the time. I

have never lost a sheep except from old age. They run upon

pasture about nine months of the year without any other

feed in addition. The pasture keeps them in fine condition.

During the lambing itime the ewes need some extra feed, so I

then give them some cotton seed about three bushels to

each one hundred ewes and any good hay that I happen to

have on hand.

The lands upon which the sheep have been running will

carry twice as many head of stock now as it would ten

years ago. The sheep is called the "golden hoofed" animal

and I think they are entitled to the name; they have not

only brought in the money, but have improved the land.

The manure spreader is said to. be a paying investment, but

sheep are a decided improvement on any manure spreader,

as they manufacture and spread the manure too. T have

never had trouble arise from running other kinds of stock

with the sheep. T keep horses, cattle and sheep in the same

pasture all through the grazing season, except when the

lambs are younir, when T keep them away from all other
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stock. The other stock do not object to eating the grass

iipon which the sheep have grazed.

Yours trulv.

J. fc. KERNACIIAN, Florence, Ala.

Alabama Experiment {Station.

Dear {Sirs:

Jn January, 1904, when we bought our farm, the man of

Nvhum we bought it had a small flock of forty-eight head of

-sheep and was very anxious to leave them with us on

shares, but we had ahvays heard that sheep would ruin a

pasture, and so were unwilling for them to stay. But finally

we agreed to keep the sheep for him for eighteen months on

shares; we were to receive one-half of the wool and lambs

and bear the expense of pasture and the labor to look after

them.

The first year we raised fifty-four lambs and divided up
about July first. As he intended to sell his part of the

lambs he took the bucks and left us twenty-seven ewe

lambs as our part of the first crop of lambs. Now, it is

strange, but it is a fact, that the next spring every one of

these tw<>n1y-sevi
!n ewes had lambs and some of them had

twins. When we divided up again the next year, about

July first, we had about seventy-five sheep, and besides had

cHvrd sume money for our part of the wool. In the

meantime we had watched pretty closely and found that,

instead of injuring our pastures, the sheep had benefited

them by eating weeds and other things which our cattle

would not eat.

So far, we were well pleased with onr experiment and de-

cided that, by breeding up our sheep, we could make some

money, so wo ordered two Southdown rams from Ken-

tucky. We decided on the Southdown because, after read-

ing and making inquiry, we thought tl>ov would suit ns

V'st as wo profor a dual purpose animal ono that would

produce both AVOO! and mnfton. \W Imvo lad no cause for

rerrrot in making- tin's selection, as thov have boon vorv
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Jhardy here and proved to be the ideal sheep for Qiir needs.

very year we have put in new bucks, selected and kept

our best ewe lambs, and sold the buck lambs and the old

investment in sheep has never paid us less than

hundred per cent, and many years has paid us even

?auore than that. The higher we grade them up the better

Tthey pay us, notwithstanding the fact that the higher they

;are graded up the greater price we place upon the breeding

rHock. As evidence of this fact, we have sheared from one

^hundred and seven sheep six hundred and thirty-three

jpounds of wool in the grease, but free of burrs and dirt.

Although our lambs were unusually late this season, they

liave been dressed and shipped, having made an average

^dressed weight of about forty pounds. Their quality has

l>een such as to tax our capacity for supplying them, and

we have received the best price we have ever obtained.

The sheep we started with were scrubs justf the ordinary

*heep of the county. Our farm is no better than many
other farms of the State, yet our sheep have proven to be a

better investment 'to us than money at compound interest.

:8till it is a fact that some farmers contend that there is

BIO money in live stock on the farm, and that, here in

-Alabama, we canndt afford to have anything but scrub cat-

tle, sheep and hogs. If the farmer who thinks this will try

in but a small way to improve and build up his stock-

giving the business the same conservative thought and care

that brings success to other undertakings he will soon

"have a good balance to the credit of the live stock account,

l>esides having the satisfaction of owning useful and pretty

animals.

We try to keep only about one hundred ewes, and carry

them in the pasture along with about one hundred and

"fifty cattle. The sheep benefit the pasture by keeping down
weeds. There is no objection to having the sheep and cattle

In the same pasture. We make our living from the farm,

consequently everything upon the farm must pay its own
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way and make something for us besides. We have found,

and the Southern farmers who try it will find, that sheep

are a paying- proposition. They have the following ad-

rantages :

They require but a small capital to begin the business.

They will do well on hilly and broken lands.

Their manure is one of the richest animal manures that

can be obtained.

The money comes in from them in the spring and early

summer when money is scarce.

They subsist on things that other animals will not eat.

They afford us two sources of profit wool and lambs.

Yours very truly,

J. B. MCDANIEL, Camden,



PART II.

FEEDING COTTON SEED MEAL TO SHEEP.

It is generally thought that cotton seed meal has a toxic-

effect on sheep similar to the effect it often has on hogs.

Many farmers will not use it as a sheep feed because of the

reported ill results. It is charged with producing illness,

blindness, dizziness, etc., after being used for a few weeks.

For the last four years this Station has been trying to

determine whether cotton seed meal is an injurious feed

for sheep or not, and, so far, no ill results have come from

its use, with possibly one exception in 1906.

The old flock of ewes has been used in this work to-

gether with a flock of scrub ewes which were brought to

the farm in the summer of 1907. The animals using the

meal have been fed by the side of other animals which were

being given rations without cotton seed meal so as to study

the effect of the cotton seed meal upon the general health

of the animals, even though no deaths should occur as a

result of its use. The following table gives the details of

ihe live weight, total cotton seed meal eaten and num-

ber of days that each ewe ate the cotton seed meal :

Table 6. Feeding cotton seed meal to sheep.



153

3 120 9-4.2
'ls

f

f

T

Y 73 das' 1
133 Excellent health throughout.

28 47 67.5 .5 135 Excellent health throughout
4

12:? 95 88.3
-) -j>8

*
II j|as.

134 Excellent health throughout.

151 7.1 78.8
'88 for

1

31 das' j

134 Excellent health throughout,

1907.

5 120 105.0 .5 210 Excellent health throughout.

7 102 92.5 .5 185 Died Jan. 31-'08. No blindness,.
dizziness, etc. Cause of death

probably worms, as worms
were in stomach. .

3 120 105.0 .5 210 Excellent health throughout.

4 132 73.5 .5 147 Died Jan. 11-'08. She seemed
blind, staggered, would not eat
well when fed in trough. Died
fat. Would eat if feed placed
before her.

96 32 17.5 .5 35 Died Sept. 19-'08. Death cau?
ed by getting head fastened k
fence.

33 59 105.0 .5 210 Excellent health throughout.

29 65 105.0 .5 210 Excellent health throughout.

( .25 for 44 das.

65 16.8- .28 for 10 das. 63 Excellent health throughout.
( .33 for 9 das.

75 34.0
| 'g

5 f

f

* 4

g
90 Excellent health throughout.

( .25 for 44 das.

65 16.8 . .28 for 10 das. 63 Excellent health throughout.
( .33 for 9 das.

( .25 for 44 das.

83 16.8] .28 for 10 das. 63 Excellent health throughout.
( .33 for 9 das.

I .25 for 44 das.

85 31.8- .28 for 10 das. 90 Excellent health throughout.
( .5 for 36 das.

( .25 for 44 das.

65 16.8- .28 for 10 das. 63 Excellent health throughout.
.33 for das.
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) .25 for 44 das.

196 70 16.8 > .28 for 10 das. 63 Excellent health throughout
) .33 for 9 das.

(
.25 for 44 das.

197 54 16.8^ .28 for 10 das. 63 Excellent health throughout
( .33 for 9 das.

170 74 18.2 .32 for 57 das. 57 Aborted after weigh day.

171 46 18,. 2 .32 for 57 das.' 57 Had been on sorghum; became
very weak before putting on
cotton seed meal.

174 47 18.2 .32 for 57 das. 57 Had been on sorghum; became
very weak before putting on

cotton seed meal.

198 35 5.9 .28 for 21 das. 21 Had been on sorghum; became
very weak before putting on

cotton seed meal.

177 68 18.2 .32 for 57 das. 57 Had been on hay. Gaine!

rapidly when put on cottrn

seed meal.

181 61 18.2 .32 for 57 das. 57 Had been on hay. Gaine

rapidlv when put on cottoi

seed meal.

140 52 18.2 .32 for 57 das. 57 Had been on hay. Gain-

rapidly when put on coit f

seed meal.

.185 58 18.2 .32 for 57 das. 57 Had been on cotton see'

before placed on cotton seed

meal.

188 50 18.2 .32 for 57 das. 57 Had been on cotton seed

before placed on cotton seed

meal.

r*9 65 18.2 .32 for 57 das. 57 Had been on - cotton
before placed on cotton seed

meal.

199 49 18.2 .32 for 57 das. 57 Had been on cotton rec

before placed on cotton ?eed

meal.

1908.

( .23 for 94 das.
185 95 65.1 -.8 for 33 das. 157 Excellent health throughout.

( .57 for 30 das.

(
.23 for 94 das.

48 100 65. IT. 8 for 33 das. 157 Excellent health throughout
f .57 for 30 das.
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( .23 for 67 das.

182 110 80.51 -80 for 60 das.
( .57 for 30 das.

i .23 for 68 das.

177



156

192 91 38.5 .50 for 77 das. 77 Excellent health throughout.

f .50 for 93 das. n ,

2 114 114.8
i

-*
Jo*

34 das.
20? Excellent health throughout.

i
. o i xor ou uas.

I .48 for 50 das.

( .5 for 67 das.
195 75 98.6-] .8 for 60 das. 157 Excellent health throughout.

( .57 for 30 das.

47 85 47.0 .5 for 94 das. 94 Absorted. Taken out of test.

f .5 for 109 das.

14 135 106
-]'57 for 30 das'

202 Excellent health throughout.

I .48 for 50 das.

f
. 5 for 82 das.

196 70 118. iJ -8 or 45
^
as '

207 Excellent health throughout;
i

. o i lor oU oas.

( .48 for 50 das.

f .5 for 116 das.

29 105 97.3.-!
'g7

t
gj jj^g*

185 Excellent health throughout.

i '.48 for 28 das'.

f .5 for 100 das.

59 85 102. l\ -f_ ^
or H <!

as '

185 Excellent health throughout.
i

. o lor ou aas.

I .48 for 28 das.

f .5 for 74 das.

181 81 109.9-1
-|7

f

fJr jjj*

***'
185 Excellent health throughout.

I .48 for 28 das.

( .5 for 155 das.

36 101 102.6] .57 for 2 das. 207 Excellent health throughout.
( .48 for 50 das.

f .5 for 124 das.

W9 80 105. 5 -i

-g? ^ 3Q ^g'
207 Excellent health throughout.

I !48 for 50 das.

26 69 102 . 6 \

'

? ?
or

*?? 1
as ' 207 Excellent health throughout.

.5 for 91 das.

.8 for 36 das.

.57 for 30 das.

.48 for 28 das.

191 99 104.8!
'l7

f

f

Y

Y sodas'
185 Excellent health throughout.
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Sixty-live ewes have been fed upon cotton seed nieal fur

different lengths of time, and in varied amounts and no ill

results have occurred with the possible exception of one

ewe (Ewe No. 4). After she had been on a cotton seed

meal ration for 147 days (in 1907) she staggered and be-

came blind, and finally died. Aside from the blindness and

staggering she seemed to be in good health and was very

fat when death occurred. There were, during the four

years, six cases of abortion among the ewes eating cotton

seed meal. Among the check lots (those eating no cotton seed

meal) there were as many abortions. The ewes in 1908 were

fed upon the same load of cotton seed meal that killed sev-

eral hogs in the swine experimental work, but not a single

ewe suffered any ill results from its use. It is true that the

ewes did not receive as much cotton seed meal as did the

hogs, per hundred pounds live weight, but still the sheep
were kept upon the meal double the length of time the

hogs were.

The roughage used in all of the above cases was cotton

seed hulls.

While the results are but negative ones, still they seem

to warrant the conclusion that there is very little risk to

run. if any, in feeding cotton seed meal to ewes, when fed

in amounts just sufficient to carry the animal through the

winter in good breeding condition.
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FATTENING LAMBS.

BY

[. JONES, A. M., ANIMAL HUSBANDMAN, BREEDING INVESTIGATIONS.

Lamb feeding is comparatively a new industry in Texas, but the

indications are that it will receive extensive development during the

next few years. The sheep ranges are bordered by agricultural sections

capable of producing a great variety of grain and forage crops suitable

for the feeding of lambs. The question of what feeds can be most

profitably grown is of vital concern to the prospective sheep feeder.

He, of course, desires to grow crops which, when fed to lambs, will

produce maximum gains at a minimum cost. Heretofore, the Texas

Station has not been in a position to conduct extensive investigations
in lamb feeding, because of the fact that no funds have been available

for the work.

The test herein reported was conducted in cooperation with Mr. J.

E. Boog-Scott, on his farm near Coleman, Texas, who furnished the

lambs, feeding stuffs, and the necessary help. In fact, the traveling

expenses of the writer were the only expenses borne by the Experiment
Station.

OBJECT.

The object of this test was to compare the value of silage, constitut-

ing the sole source of a roughage supply in the ration of fattening

lambs, with a supply of silage supplemented by cotton seed hulls. Each
lot was to receive concentrates in the form of cotton seed meal at the

outset, this to be supplemented with milo and feterita chops at such

periods as might be deemed advisable. Many feeders do not consider

silage as being desirable in the ration of the fattening lamb. Some
even contend that it has a deleterious rather than a beneficial effect.

THE EXPERIMENT.

The following was the initial ration supplied to the lambs:
Lot 1. Cotton seed meal, cotton seed hulls, and silage made from

feterita and sorghum.
Lot 2. Cotton seed meal, and silage made from feterita and sorghum.
During the progress of the experiment the following changes were

made in the ration? of the two lots: On the 60th day of the test

feterita and milo chops were added to the ration of Lot 2; on the 103d

day of the test the ration of Lot 1 was supplemented by the same
concentrate.

LAMBS USED.

The lambs used in this experiment were raised in Coleman county,
under range conditions, by Boog-Scott and Gay, of Coleman. These
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lambs were sired by Shropshire rams on Delaine range-bred ewes, and
showed a remarkable degree of type and uniformity, all being block

compact, and carrying their bodies close to the ground. These lambs

were dropped in April, and during the spring and summer they grazed
with their mothers on the range, no concentrates in any form being

supplied prior to the inception of the test. When the selection was to

be made 800 lambs were driven through the chute and 501 of the choice

individuals cut from the flock.

The lambs were equally divided insofar as size, quality, and type
were concerned. Two hundred and fifty lambs averaging 46.55 pounds
were placed in Lot 1, and two hundred and fifty-one averaging 46.92

pounds were placed in Lot 2.

Mr. Boog-Scott purchased the Gay interest in the flock at the rate

of $5.75 per hundred pounds live weight, this figure approximating the

Fort Worth quotation on the same class of lambs at that time.

Fig. 1 As the Shropshire-Delaine lambs appeared at the beginning of the

experiment.

FEED LOTS AND WATER SUPPLY.

During this test the lambs occupied two adjoining lots that sloped
in a direction southernry to the river transversing them. Owing to the

southern slope, the lambs received considerable protection from the

cold north winds. Another desirable feature of these lots was that dur-

ing the rainy weather the water readily drained and the lambs were not

forced to stand in deep mud. There were eighteen rainy days during
the test and. the total preciptation as reported by the weather observer

at Coleman amounted to 8.49 inches. As no provision had been made
to shelter the lambs from the protracted rains, they were forced to re-

main in the open during all conditions of weather. None of the lambs
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had been sheared, and as each carried a very dense fleece they with-

stood the severe weather conditions in a remarkable manner.

There was a good supply of creek water in addition to that from the

\\oll. The water troughs were situated only a short distance from the

feed troughs, and during the feeding periods lambs were continually

passing to and from the water. Many seemed to prefer the fresh creek

water.

Salt was kept constantly before the lambs throughout the entire test.

It was carefully weighed out at intervals of several days and placed in

small troughs protected from rain by means of a small roof that was

placed several inches above the trough.
The lambs of Lot 1 consumed 343 pounds of salt, and those of Lot

2 consumed 308 pounds.

WEIGHTS.

The original plan was to take as the initial weight an average of

those weights taken the first three consecutive days of the test; how-

ever, this was made impossible on account of the fact that heavy rains

set in the night following the first weighing. Accordingly, then, the
one weighing had to suffice at the outset. It was planned to weigh
the lambs at regular two-week intervals, but on account of the almost
incessant rains during the early part of the test, regular weighing could
not be done. All weighing was done between the hours of one and two
o'clock in the afternoon of the appointed day.

FEED USED.

TABLE I.

COMPOSITION OF THE FEEDS USED DURING THE EXPERIMENT.*
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THE METHOD OF FEEDING.

The lambs were fed regularly -at 7:00 a. m. and 5:00 p. m. each day.
Each feed was weighed separately; then those feeds constituting the

ration of the respective lots were mixed and then distributed in the feed

troughs, the drawing of a similar trough being illustrated in Figure 2.

The lambs were removed from the lots while the feed was being dis-

tributed in the troughs. When this method is employed the lambs are

not likely to be injured by the wagon and team. Moreover^ the distri-

bution of the feed was conducted quickly and with little waste.

SHIPMENTS TO MARKET.

On February 14, 1915, after having been on feed for a period of 83

days, 125 of the best lambs were taken from each lot and sold upon
the Forth Worth market. Those remaining in the feed lots were con-

tinued on feed until March 22, when they also were shipped to the

Fort Worth market.
TABLE II.

SHOWING FEED CONSUMED DAILY PER LAMB DURING EACH OF THE FOUR PERIODS
OF THE EXPERIMENT, AND THE AMOUNT OF GAIN, AND COST OF GAIN

PER POUND.*

FIRST PERIOD (59 DAYS).
Lot 1.

Cotton seed meal 0.236 Ib.

Cotton seed hulls 0.898 Ib.

Sorghum and feterita silage 2.24 Ibs.

Average daily gain 0.349 Ib.

Cost per pound of gain $.0267

Daily cost of ration $.0093

SECOND PERIOD (24 DAYS).

Milo and feterita chops
Cotton seed meal
Cotton seed hulls

Sorghum and feterita silage

Average daily gain
Cost per pound of gain

'

Daily cost of ration

Average daily gain for the first two periods . .

Cost per pound of gain for the two periods ....

0.445 Ib.

1.00 Ib.

2.53 Ibs.

0.31 Ib.

$.0411

$.0127 .

0.338 Ib.

$.0305

THIRD PERIOD (19 DAYS)

Milo and feterita chops
Cotton seed meal
Cotton seed hulls

Sorghum and feterita silage.

Average daily gain
Cost per pound of gain
Daily cost of ration

0.455

1.017

2.68

0.173

$.076

$.0132

Ib.

Ibs.

Ibs.

Ib.

Lot 2.

0.229 Ib.

3.78

0.285

$.332

$.0095

Ibs.

Ib.

0.89 Ib.

0.318 Ib.

3.46 Ibs.

0.34 Ib.

$.0579

$.0198
0.302 Ib.

$.0413

1.04

0.37

Ibs.

Ib.

3.48 Ibs.

0.285 Ib.

$.0777

$.0222

*After the lambs had been on feed 59 days, the ration of Lot 2 was supple-
mented by milo and feterita chops. At the end of the second period of 24 days,
125 lambs were "topped" out of each lot and marketed, while at the end of the
third period of 19 days milo and feterita chops were supplemented in the
ration of Lot 1.
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FOURTH PERIOD (17 DAYS).
Lot 1.

Milo and feterita chops ............................ 0.736 Ib.

Cotton seed meal ................................. 0.448 Ib.

Cotton seed hulls ................................. 0.99 Ib.

Sorghum and feterita silage ........................ 2.5!) Ibs.

Average daily gain ................................ 0.068 Ib.

Cost per pound of gain ............................ $.29

Daily cost of ration ............................... $.02

Average daily gain for third and fourth periods ...... 0.120 Ib.

Cost per pound of gain for the last two periods ....... $.135

Lot 2.

1.03 Ibs.

0.366 Ib.

Ibs.

Ib.

3.46

0.24

$.0909

$.022
0.262 Ib.

$.083

Table II shows the average daily rations that were supplied during
the feeding period. On account of several changes that were made dur-

ing the progress of the experiment, it became necessary to present the

data embodied in this table in four irregular periods, in order that

proper comparison might be made.

Fig. 3 Contentment reigns in the feed lot.

The tabulation in the first period shows the average daily ration con-

sumed by Lots 1 and 2 during the fifty-nine-day period. It also shows

that the average daily gain per lamb in these lots during the fifty-nine-

day period was 0.349 and 0.285 pound, respectively. Although the

fact is not shown in the table, it may be of interest to mention that

during the first thirty-eight days the lambs were on feed, Lot 1 made
an average daily gain of 0.39 pound per head, while those in Lot 2

gained 0.316 pound daily. During the three weeks immediately fol-

lowing the first thirty-eight days of the experiment the daily gains

dropped off materially. In Lot 2 the average daily gain dropped to

0.23 pound during the last three days of the first period.
At this point in the experiment it was evident that it would not be

well to allow the lambs constituting Lot 2 to remain on the sole ration

of cotton seed meal and silage for a longer time, as it was with diffi-

culty that they were kept "on feed." In an effort to overcome this
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condition inilo and feterita chops were added to the ration, and dur-

ing the- first six days following the, introduction of this feed the aver-

luily gain increased from 0.23 to 0.42 pound per head, the latter

ing a gain almost double that made* daily during the week previous
the introduction of the chops.
It will be noted from Table II that during the first fifty-nine days
the feeding period the daily cost of the ration supplied to the lambs

each lot was less than one cent per head. Also that during this

riod the cost of one hundred pounds of gain was $2.67 for Lot 1 and

1.32 for Lot 2.

The cost of <rains in each lot was considerably enhanced during the

md period, as shown by Table II. During this period the lambs in

lot made material gain. Lot 1 averaging 0.31 pound and Lot 2

M- pound per head daily. The cost of one hundred pounds gain dur-

this period increased from $2.6? to $4.11 in Lot 1, and from $3.32

$5.79 in Lot 2,

At the end of the second period of twenty-four days one hundred'

id twenty-five fat lambs were "topped"* from each lot and sent to the

)rt AA^orth market; those from Lot 1 sold at $7.60 per hundred

mnds, while the Lot 2 lambs, which showed a little more finish,,

raght $7.80.

The shrinkage on the first shipment of lambs was high. At the feed

)ts the one hundred and twenty-five pound lambs "topped" from Lot 1

reraged 78.7 pounds, while those of Lot 2, although carrying more

lish, averaged only 75.4 pounds. On the Fort Worth market the

day the Lot 1 lambs averaged 68.2 pounds, while those from Lot

averaged 66.5 pounds, i. e., the lambs of Lot 1 shrank 13.4 per cent,

id those of Lot 2, 11.2 per cent,

In Table II the third period shows the average daily ration received

the lambs remaining in the feed lots after the fat lambs had been

topped" out. During this nineteen-day period the rations supplied
Lots 1 and 2 were practically the same as they had been receiving

iring the twenty-four days previous to the first shipment of lambs to

irket. The average daily gain made by the lambs remaining in Lot

during this period was 0.173 pound, while those of Lot 2 averaged
J85 pound per head daily during the same period. The average daily
st of the ration per lamb in Lot 1 during the third period was-

1.0132, while that of Lot 2 averaged $.0222 per head.

Even though the raily ration of the lambs in Lot 2 cost almost twice

that consumed by Lot 1, the average daily gain of Lot 2 was almost

twice that made by Lot 1 during this period. It will be noted that

even though Lot 2 received a ration twice as costly as that supplied
t<; Lot 1 during this period, nevertheless, it proved to be an econom-
ical ration during this period on account of the increased gain made
over that of the Lot 1 lambs. During the third period the cost per
hundred pounds of gain was $7.60 for Lot 1 and $7.77 for Lot 2.

By referring to Table II it will be noted that during the thirct

poriod the average daily gain of the Lot 1 lambs was only 0.173 pound,
find in an effort to increase the gain milo and feterita chops were added
to the ration on the twentieth day after the disposal of the first ship-
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ment. Since the lambs of Lot 2 made a considerably enhanced daily

gain after the introduction of milo and feterita chops, it was believed

that the same would hold true in the case of Lot 1. This, however,
did not prove to be the case, as will be revealed by referring to the

fourth period under Table II. During a period of seventeen days the

Lot 1 lambs received an average daily allowance of 0.736 pound of

milo and feterita chops in addition to the regular ration that had been

supplied throughout the test. For some reason the average daily gain

during this period figured only 0.068 pound per head, while during the

same time the Lot 2 lambs averaged a daily gain of 0.24 pound, and

Deemed to have rounded into good shape. The lambs in Lot 1 remained

'"on feed" throughout the entire test, and after the addition of the

milo and feterita chops their appetites remained normal, but for some
reason they derived no benefit from the addition of the grain. Dur-

ing the fourth period the cost per hundred pounds of gain for Lot 1

was $29.00 and $9.09 for Lot 2.

After the Lot 1 lambs had been fed milo and feterita chops for a

period of seventeen days it was clearly evident that further gains would
not be made. The Lot 2 lambs had put on a fair finish by this time;
so both lots were weighed, the Lot 1 lambs averaging 75 pounds and
those of Lot 2, 78 pounds. On the Fort Worth market the next day
the Lot 1 lambs averaged 66 pounds, while those of Lot 2 averaged 69

pounds, i. e., the lambs of each lot shrank 12.1 per cent. The lambs

sold on a brisk market, the Lot 1 lambs going for $8.40 per hundred

pounds, while the Lot 2 lambs, which again showed more finish, brought
$8.60.

DISCUSSION.

Not a single loss occurred in Lot 1 during the entire test, while in

Lot 2 six deaths were recorded. Of this number only two seemed to

be affected with a derangement of the digestive tract. This condition

was probably brought about by an insufficient amount of dry matter

in the ration. The other losses are accounted for as follows : One
lamb that had gone blind previously to the starting of the feeding

period was brought to the feed lots and the seriousness of his condi-

tion remained unnoticed until after the lambs had been on feed a few

days. This lamb was removed and fed alfalfa hay in addition to grain
ration but the little fellow died within a few days. One lamb was
drowned in the creek; one got on his back in a feed trough; and only
a few days prior to shipment one of the healthiest and hardiest of the

lambs died very suddenly from what appeared to be apoplexy.
The lambs of Lot 1 must have become "burned out" after having been

'on a ration of cotton seed meal, cotton seed hulls and silage for a

period of one hundred d'ays, because after the addition of the milo and
feterita chops the average daily gain was not enhanced. It will be

observed by comparing the gains made by Lot 2 during the first and
second periods that the average daily gain was somewhat enhanced after

the addition of milo and feterita chops. Since this increased gain was
made by Lot 2. after the addition of ^rain, it seems that the same
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would be true of Lot 1 had the digestive organs of these lambs been

in shape properly to digest the food.

There are a number of sheepmen who are rather skeptical regarding
the feeding of silage to sheep. The test herein reported seems to prove
that when fed in moderate amounts, to fattening lambs, the results

are satisfactory in every way. The test did indicate that on account

of the high degree of moisture contained in the silage some form of

dry roughage should be added to the ration of fattening lambs that

are receiving this feed. As shown by this test, the Lot 1 lambs con-

suriied an average of about 2.6 pounds of silage daily in addition to

an allowance of one pound of cotton seed hulls per head. The Lot 2

lambs consumed about three and one-half pounds of silage daily, but

received no dry roughage. The lambs in the lot receiving the cotton

seed hulls made a larger gain than that made by Lot 2 during the first

period of fifty-nine days when supplied with a ration consisting of cot-

ton seed meal and silage.

Fig. 4 The same lambs ready for market.

After milo and feterita chops had been added to the ration of Lot

2, as indicated by Table II, the lambs made a greater daily gain than
did Lot 1 throughout the remainder of the test. Even though the

average daily gain made by Lot 2 was considerably enhanced after the

milo and feterita chops were supplemented in the ration there was still

evidence of a deficiency in the amount of the dry matter, and it would
no doubt be well for those contemplating the feeding of lambs to pro-
vide some form of dry roughage in addition to the silage.

There is more truth than poetry in the old adage that "The eye of

the master fattens his flock." Several weeks prior to the inception of

the experiment herein reported a deck of lambs had been "topped"
from the Boog-Scott and Gay flock, by Mr. W and placed on a daily
ration consisting of one-half pound each of cotton seed meal and milo
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and feterita chops, in addition to all the silage made from milo and

feterita that the lambs would consume. After the lambs had been on

feed for a period of fifty days, the cotton seed meal and milo and

feterita chops were each increased to one pound per head. It is inter-

esting to note that the lambs purchased by Mr. W averaged ten pounds
heavier at the outset than did those reported in this test. The lambs

owned by Mr. W were on feed for a longer period of time than were

the experimental lambs, and at the time of marketing averaged ap-

proximately the same as the lambs reported in this test. It is inter-

esting to observe that the lambs belonging, to Mr. W , from the out-

set, received one-half pound cotton seed meal daily per lamb, while at

no time during the progress of the test herein reported did. the

experimental lambs receive more than 0.48 pound cotton seed meal per
head daily. It is obvious that by the practice of such wasteful methods
in feeding that Mr. W lost money on his bunch of lambs, while the

Boog-Scott lambs netted a neat profit.

In the fattening of lambs the success of the undertaking depends

largely upon the ability of the feeder. Every feeder should have some

knowledge of live stock and should be well enough informed upon the

subject of feeding to know whether or not the lambs are remaining "on

feed" and continuing to make good gains. In reference to Mr. W 's

lambs, it is here appropriate to state that Mr. W had a good supply
of the proper kinds of feed but the difficulty in his case was that he

had in his employ a man who was not at all familiar with live stock,

knew nothing about the feeding of animals, and was unable to deter-

mine whether the lambs were increasing or declining in weight.
In fattening lambs the amateur feeder is cautioned to avoid ship-

ping half-fat lambs to market, as such a practice shows inconsistency
on his part as a feeder, and in instances where large numbers are fed

the loss is likely to be large.

TABLE III.

SUMMARY OF EXPERIMENT.
Lot 1 Lot 2

250 lambs 251 lambs

Purchase value of lambs per hundred pounds $ 5.75 $ 5.75
Initial weight of lambs' (pounds) 11,638 11,778
Gain during first 83 days 7,014 6,198
Gain during last 36 days 559 1,155.8
Total gain made by lambs 7,573 7,353.8

FEED CONSUMED, FIRST AND SECOND PERIODS.

Cotton seed meal (pounds) 6,156 5,235

Silage 48,254 75,768
Cotton seed hulls 19,260
Milo and feterita chops 5,278

FEED CONSUMED, THIRD AND FOURTH PERIODS.

Cotton seed meal (pounds) 2.034 1,606

Silage 11,891 15,135
Cotton seed hulls 4,526
Milo and feterita chops 1,566 4,526
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COST OF FEED, FIRST AND SECOND PERIODS.

Lot 1 Lot 2

250 lambs 251 lambs
Cotton seed meal $ 76.95 $ 65.44

Silage 84.44 132.59
Cotton seed hulls 52.96
Milo and feterita chops 58.05

COST OF FEED, THIRD AND FOURTH PERIODS.

Cotton seed meal $ 25.43 $ 20.07

Silage 20.81 26.49
Cotton seed hulls 12.45
Milo and feterita chops 17.22 49.79

WEIGHT RECORD.

Weight of first shipment at feed lots day shipped
( pounds ) 9,844 9,368

Weight of first shipment after arrival Fort Worth
(pounds) 8,520 8,320

Shrinkage (per cent.) 13.4 11.2

Weight of second shipment at feed lots day shipped
(pounds) 9,367 9,366

Weight of second shipment after arrival Fort Worth
( pounds ) 8.230 8.230

Shrinkage (per cent.) 12.1 12.1

FINANCIAL STATEMENT.

Initial cost of lambs $ 669.18 $ 677.24
Cost of feed 290.25 352.43
Labor in feeding lambs (estimated) 40.00 40.00
Interest on purchase price of lambs, 90 days, at 8 per cent. 13.38 13.54

Freight Coleman-Fort Worth (double-deck car) 44.00 44.00

Selling commission 12.00 12.00

Yardage ( 5 cents per head) 12.50 12.25

Sales receipts first shipment Lot 1, 125 lambs, 8520 pounds.
at $7.60 .$ 647.52

Sales receipts first shipment Lot 2, 125 lambs, 8320 pounds,
; ? -7.80 $ 648.96

Sales receipts second shipment Lot 1, 125 lambs, 8230

pounds, at $8.40 691.32
Sales receipts second shipment Lot 2. 120 lambs, 8230

pounds, at $8.60 ." 707.78

Total sales receipts $1,338.84 $1,356.74

Less initial cost of animals, feed, labor, interest, and ship-

ping expenses 1,081.31 1,151.46

Profit per lot $ 257.53 $ 205.28

Profit per lamb 1.03 .82*

Per cent, profit on investment 38.4 30.3

A summary of this experiment, as presented in Table III, shows that

the feeding test herein reported proved to be profitable. The two hun-

dred and fifty lambs in Lot 1 that were placed on feed at the inception of

the experiment were all marketed, not a single loss occurred during the

Average profit per head an original number placed in Lot 2.
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entire period. The lambs of Lot 1 returned a profit of $257.53 above

all expenses. Each lamb in Lot 1 returned a profit of $1.03. There

were two hundred and fifty-one lambs in Lot 2 at the beginning of the

experiment but during the test six died. This loss alone slightly re-

duced the profit returned by Lot 2. The total net profit returned by
Lot 2 amounted to $205.28. If one figures the return on the basis of

the original two hundred and fifty-one lambs placed on feed, the aver-

age profit per lamb amounted to 82 cents.. Throughout the experi-

ment the average cost of producing one hundred pounds of gain was

$3.83 for Lot 1 and $4.79 for Lot 2.
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SUMMARY.

1. Good silage can be fed to fattening lambs without injury to

them. As shown under Table II, in the first period, the lambs in Lot

2 consumed an average of 3.78 pounds of silage per head daily. Dur-

ing this period cotton seed meal and silage formed the ration and the

average daily gain was 0.285 pound per head.

2. While silage seems to have a place in the ration of a fattening

sheep, it should not constitute the only roughage. Owing to the suc-

culent nature of silage, it is quite impossible for lambs to consume enough
of this feed to get the necessary amount of dry matter that is required

by the animal body.
3. Lambs receiving silage as the sole roughage are inclined to go

"oft feed."

4. The lambs in Lot 1 received cotton seed hulls in addition to

the silage, and throughout the entire feeding period all lambs remained

continually "on feed."

5. No mouldy silage was fed to the lambs and no losses directly
attributed to the feeding of inferior .silage resulted.

6. The lambs in Lot 1 made a good economical gain during the

early part of the feeding period, but on the ration supplied did not

finish well.

7. After the lambs had been on a ration of cotton seed meal, cot-

ton seed hulls and silage for one hundred days, they apparently be-

came turned out," because after ground feterita and milo had been
added to the ration on the 103d day of the feeding test, the average
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lily gain per head during the final seventeen days of the test was only
.068 pound.

8. During the first six days after the feterita and milo had beer*

ipplied in the ration of Lot 2 at the end of the first fifty-nine-day

>riod, the average gain per head was increased from 0.24 to 0.4

>und daily.

9. After ground feterita and milo had been supplemented in the
ition received by Lot 2, the lambs did not go "off feed" as readily
when on the ration composed wholly of cotton seed meal and silage.
10. The lambs of Lot 1 returned a profit of $1.03 per head, or a

)fit of 38'.3 per cent, on the original investment.

11. The lambs of Lot 2 returned a profit of 82 cents per head, or

profit of 30.3 per cent, on the original investment.

12. Throughout the experiment the cost of salt per head figured
than one cent.
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THE PRODUCTION OF " HOTHOUSE LAMBS

E. S. SAVAGE AND G. W. TAILBY, JR.

The natural time for sheep to drop their lambs is in the spring. Re-

production in most of our domestic animals may be controlled at will by
the breeder, but this is not entirely true of the ewe. She will sometimes

breed to drop her lamb as early as October or November, but as a rule

she cannot be made to breed until the fall, to drop her lamb the following

spring.

Restaurant keepers and hotel men, always on the lookout for rarities

and for meats of an unusual nature with which to tempt their guests,

have created a demand during the months from December to May for

young lambs weighing about thirty-five pounds when dressed. This

market has grown to its greatest proportions in Boston, New York, and

Washington. The lambs are sold by the carcass and not by the pound.
The prices in the eight seasons 1903-1904 to 1910-1911 have ranged from

for a lamb sold late in the season to $12.50 for a prime lamb sold at

top of the market. (Table i, p. 247.)

For the purpose of studying this business as a profitable kind of sheep

husbandry for the New York farmer, the flock at Cornell University has

been managed as a hothouse-lamb flock for several seasons. The results

of this practice for the eight seasons 1903-1904 to 1910-1911 form the

basis of the discussion set forth in the following pages. The bulletin has

been divided into three parts: Part I deals with the care and man-

agement of the flock; Part II contains the record of the product during
the eight seasons covered; and Part III is made up of tabulations of the

data.

PART I

CARE AND MANAGEMENT OF THE CORNELL UNIVERSITY HOTHOUSE-LAMB
FLOCK

The term
"
hothouse lamb "

as here applied has probably been de-

j

rived from the fact that these lambs, born late in the fall and in the early

winter, are essentially an artificial product and are analogous to the prod-
ucts of our greenhouses or hothouses in that they are propagated out of

their natural season for a market willing to pay almost any price for an
unusual product. The term has, however, no reference to the quarters in

which the business is conducted, for the best success has been attained in

: quarters that were in no way artificially heated.

231
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I

In discussing the care and management of such a flock, it has
seemed]

best to take up the matter according to the season and to carry the
dis-j

cussion through the full calendar year, beginning with the spring man-j

agement after the winter's crop of lambs has been butchered.

Spring management

After the lambs have been taken away, the ewes are put on a ration of

hay alone for two or three weeks and their udders are watched carefully

to see that no trouble arises from caked udder. In some cases it may
be necessary to milk out the ewe once a day, and later once every third

FIG. 39. Part of hothouse-lamb flock at pasture

day until she is dry. Then the ewes are fed a few roots to keep them in

good condition until they are turned to pasture for the summer.'

Summer management on pasture

The pasture season has ordinarily opened about May 15. When the

ewes are turned to pasture the rams have been turned with them. The
flock has been allowed to run together until the fall, when it is put into

winter quarters. During the winter the rams have been quartered sepa-

rately. The flock has been made up of representatives of several breeds,

both pure-bred and grade. Ordinarily three pure-bred rams, a Hamp-
shire, a Southdown, and a Horned Dorset, have been allowed to run with

the flock.
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No particular method of getting the ewes to breed early has been fol-

owed, since it has never been clearly^shown that one method has proved
la

lbetter than another. Therefore the ewes and the rams have been turned

together and allowed to breed at will. The only precaution taken has

jbeen
to see that the ewes were in as good a condition as possible when

'turned out, and that the rams were young and active. The results from

this treatment of the flock have been good.

;;J
No attention has been paid to what cross would be the most profitable,

J since all the lambs have been slaughtered for market and none have been

kept for breeding purposes, the flock being maintained by purchase.

Three rains have been kept with the flock for the reason that competition

jamong the rams makes them more active.

Care has been taken that the ewes should have access to plenty of water

and should receive plenty of salt. Late in the pasture season the pasture

as been supplemented with green foods of different kinds, varying with

the year : rape, cabbage, beet tops, and other green foods have been used

to good advantage in this way. The whole object in feeding the ewes

after they have become pregnant is to make "
dairy

"
sheep of them:

that is, to put them in condition to give as much milk as possible for the

use of the lamb.

Fall and winter management

The fall and winter management of the flock may be discussed together,

under four heads: the care of the rams; the care of the ewes; the care of

the young lambs; slaughtering and marketing the lambs.

Care of the rams. When the flock is taken from pasture the rams are

separated and quartered separately until the next pasture season. They
I have received no particular care except to see that they were kept in good

|j

condition. It has not been found necessary to feed them anything except
a good quality of hay, together with clean water and a sufficient amount
of salt.

Care of the ewes. Until they have lambed, the ewes have been fed

clover hay alone unless they were out of condition, in which case a small

amount of grain has been fed immediately after taking them from pas-
ture. They have been put into dry, clean, well-ventilated pens, each

pen containing from ten to fifteen ewes. The pens have been so protected
that the water provided for the ewes has seldom frozen, the temperature

rarely falling below 40 F. The pens have been cleaned once or twice

during the season, and sufficient bedding has been provided to keep them

dry at all times. Salt has always been supplied.

The lambs have been dropped in the regular pens, although it has been

thought that it would be better to provide an artificially warmed lambing
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pen to provide against chilling the newborn lamb before he gets dry.

The lambs are all right as soon as they get dry and up on their feet, ij

the temperature in the pen does not go below 20 F.

After the lambs are born, the ewes with their lambs have been pemu
together and the ewes fed grain and some succulent food. Each pen

usually contained eight to ten ewes and their lambs. The size of the

pens is about ten by fifteen feet. The grain ration has always been mac

up nearly in accordance with the following formula: 60 pounds of whe

bran, 30 pounds of corn meal, and 10 pounds of old-process oil

Sometimes the proportions have been changed or other grains have b(

added, but the above formula is a representative one for the ewes,

have been fed lightly at first and then increased to two or three pounc

per head per day. Besides clover hay for roughage, it has been the pn
tice to provide roots, feeding about two pounds of sliced turnips or mangel

per head per day. It has been thought that turnips gave better result

than did mangels. When no roots have been available, silage

been fed in the same amount, two pounds per head per day, with g(

success.

As mentioned before, the best food to keep the lamb growing is his

mother's milk, and the main object in feeding the ewe at this point is

get the greatest possible milk-production. Care must be taken that neithei

the lamb nor his mother shows signs of scouring; such signs exhibited by
either indicate overfeeding of the ewe. Careful shepherding at all times !

is the keynote of success with this kind of sheep husbandry.
Care of the young lambs. No matter what the size of the hothouse !

lamb may be, he will not top the market unless he is fat. In order to

attain this condition, as indicated above, the best food is his mother's
j

milk and plenty of it; this must be supplemented with grain, however,!

as the lamb grows. At different times the following mixtures have been

tried:

(1) 50 pounds of corn meal, 50 pounds of wheat middlings, and 5

pounds of oil meal;

(2) 25 pounds of wheat bran, 25 pounds of wheat middlings, 25

pounds of hominy chop, and 8 pounds of oil meal;

(3) When the lambs were one month old, 45 pounds of whole corn,

45 pounds of whole oats, and 10 pounds of oil cake, pea size.

When this last mixture was used it was fed once a day, after

which the trough was swept out clean and a mixture like No,

i or No. 2 was fed once daily. No advantage was found in

the use of No. 3, and therefore its use has been discontinued oi

late and mixtures like No. i or No. 2 have been relied on en-

tirely.
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e lambs have been provided with a separate place for eating their

in, which is usually called a creep. This is simply an arrangement of

little pen alongside the large pen, into which the lambs may go but the

may not. Here the lambs have been provided with grain at all times.

,t it may be necessary to sprinkle a little sugar over the grain. The

FIG. 40. Dressing table, knife and backsets

ttle lambs will soon learn to like it and those that learn to eat it first will

soon teach the others. It has been the practice to keep grain before the
Ltle lambs at all times, yet to be careful that it is never fouled in any way.

Success depends on the little ones' eating well all the time and growing
fatter every minute of their short lives.

The lambs usually grow rapidly enough to be ready for slaughter in

seventy to seventy-five days from birth. They should be made to grow
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fast enough to gain at least one half pound per day during this time and
to reach a slaughter weight of 45 to 48 pounds at the end of the time

(Table 4).

This short discussion covers the main points in the year round manage-
ment of a hothouse-lamb-produc-

ing flock as it has been conducted

at Cornell University. Before

discussing the data obtained that

serve to show the practice above

outlined as good, it remains to

describe the method of slaughter-

ing the lamb for market.

Slaughtering and marketing the

lambs. The hothouse - lamb
market is a special market com-

manding a high price and the

variations at the top are large.

The market is fastidious, hence

small things count for much. The
results of good shepherding and

good feeding, ending in a plump
lamb in fine condition, may b
discounted twenty-five per cen

through carelessness in slaughter

ing and in preparing for market

Here care and cleanliness mus

prevail. For the New Yor
market the slaughtering must b

done late Saturday afternoon o

Sunday, if the weather is warm, s

that the lamb may be cooled ou

and wrapped for shipment by ex

press on Monday. It has bee

found most advantageous to se

on Tuesday's or Wednesday'
market. It is always best to se

on the wholesale market, whic

closes Friday noon; therefore the lambs must be on the market b]

Wednesday at the latest.

The lambs are
"
hog-dressed," that is, most of the pelt is left on, th

head and feet are cut off, and the stomach, spleen, intestines, bladder

and gall bladder are removed. The lamb is taken directly from his mother

FIG. 41. Method of bleeding the lamb
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In slaughtering, bleeding is much more satisfactory if the lamb is sus-

pended. A thin-bladed knife (Fig. 40) is the only tool necessary. The
'

following method has been found good practice in slaughtering:

Fasten the hind legs together and hang up the lamb. Insert the knife
'

close to the backbone near the

angle of the jaw, at the same

time dislocating the neck. This

will stun the lamb and prevent

spattering the carcass with blood.

With the first stroke of the knife,

cut completely through the under

part of the neck. Then sever the

head completely from the neck

(Fig. 41).

Place the lamb on his back on a

suitable trough-shaped table (Fig.

42). Cut through the skin from

breast to back of scrotum, to

angle of hind leg, and loosen the

skin. Remove a triangular-shaped

piece of skin in the angle of the
:

hind leg where the skin is free

from wool. Remove the skin

around the rectum, on the under-

side of the tail for a little distance

down the tail, and on the inside

of the hind legs, leaving it attached

to the rectum. Then pull the

rectum straight out. Remove a

narrow strip from gamble to pas-

tern, cut off the hind legs at the

ankle joint, and loosen the gambles.
Cut off the front legs at the knee

joint nearest the foot, which gives
a flat surface. Leave a little flap of

skin on the front of the leg to fold back over the knee joint after the leg
has been removed.

Hang up the lamb and make an incision from in front of the scrotum or

udder to the breastbone. Remove omentum or caul as the intestines roll

out (Fig. 43). The omentum is the layer of fat covering the viscera. It

:nay be removed as a whole, and should be kept clean for use in covering the

exposed parts of the carcass when dressing is finished and backsets have

peen adjusted.

Fi<;. 42. Lamb on dressing table
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Remove the intestines, stomach, spleen, bladder, and gall bladder. The
liver is left in. Then split down the breastbone and make an incision into

the chest in order to cool it out. In all the work of skinning and dressing
the lamb, be very careful to remove none of the fat from the body.

The final thing to do is to

spread the carcass with two sticks

called backsets. These sticks are

13 to 15 inches long, according
to the size of the lamb. They are

best when made of ash, hickory,
or red oak. A good size is one

made of one of the above woods
and sawed \ x f inch, 12 to 15

inches long, sharpened to a fine

point with a shoulder at either

end (Fig. 40). In spreading the

carcass, the sharp point of one end

of the backset is inserted in th<

loose skin near the breastbone

carried back of the body, and in

sorted in the turned back flank on

the other side. The second backset

is then inserted in the same way
crossing the first on the back o

the carcass. The caul is then

spread over the exposed parts o:

the carcass in front, fastening

to the four points of the backsets

and pulling it into the crotch of the

hind legs (Fig. 44).

The carcass should next be hung
in a cool place until it is thor-

oughly cold. Twenty to twenty-

four hours is usually sufficient . In

midwinter a lamb can be coolec

out in twelve hours. When

thoroughly cold the carcass is ready to be wrapped and' shipped.

The carcass is first wrapped in unbleached muslin. One square yard

is sufficient for 'each carcass. This is used to cover the exposed parts only.

The method of putting on the cloth is shown in Figs. 45 and 46. After

the muslin is adjusted, the whole carcass should be wrapped in burlap

and sewed up securely to keep it clean (Fig. 47). The carcasses are usually

FIG. 43. Removing the entrails. The caul
is shown at the bottom of the picti'.re
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shipped by express in order to insure prompt delivery and to get them

promptly on the market early in the week.

PART II

RECORD OF THE PRODUCT

In Part I the methods of handling the hothouse-lamb flock at the Cor-

nell University farm have been outlined. In Part II it is aimed to show
that these methods have produced

good results. The time of market-

ing to obtain the highest prices

may be first discussed.

Time to market

The average of eight seasons'

quotations shows that the time to

market hothouse lambs is before

March 4 (Table i and Plate I).

On the average the price begins a

steady decline about March 4 and
does not again recover. Before

March 4 the price varies some-

what on the average, and still

more in individual seasons. This

means that in order to top the

market the lambs must be born

before January i. The top price

for the eight years was $12.50,

quoted in the third and fourth

weeks of January, 1909. The

average up to March 4 for all the

eight seasons has not varied widely
from $io per carcass (Table i).

f
So far as the product of the

Cornell flock is concerned, out of

a total of 261 lambs raised as

winter lambs in eight years, 60,

or 23 per cent, have been sold

before March 4 a creditable

percentage when the difficulty of

getting the ewes to breed in the early summer is taken into account (Table 2).

This leads us to the data on the number of lambs that have beeh sold
on the hothouse-lamb market out of the total number of lambs born.

FIG. 44. The caul properly spread over the

carcass
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Percentage of lambs dropped early at ike Cornell University farm

There have been born in this flock, in the eight seasons, a total of 401

lambs. Of these, 261, or 65.1 per cent, have been marketed as hothouse

lambs. This takes into account those that have died at birth as well as

those born too late to reach the hothouse-lamb market. This percentage

FIG. 45. Method of covering the carcass with muslin

of 65.1 out of all the lambs born shows that fair success has been attaine

by the method of turning three rams with the flock and leaving them ii

the pasture during the entire summer.

N-ecessary gain per day

The records show that the best prices are obtained for lambs that

gained an average of at least one half pound per day. The fluctuatioi
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above and below the highest quotation at the time when each lamb was

sold has been correlated with the gain per day. Disregarding those lambs

that were sold at the highest quotation each week, it has been found that

of those remaining less than 50 per cent have been sold above quotation,

until those making a gain of one

half pound per day or more are

considered. From then on it is

found that 50 per cent or more,

disregarding those sold on quota-

tion, have been sold above quota-
tion (Table 5).

Weight at which to slaughter

A study of the records has been

made in order to show the proper

weight at which to slaughter the

lambs to get the best price. From
this study it is clear that the lambs

should reach a weight of 48 to 50

pounds before slaughtering. Dis-

|
regarding those sold at the highest

price quoted, of those slaughtered
at a weight of 46 to 48 pounds,

59.6 per cent sold under the highest

quotation and 40.4 per cent scld

above quotation. Of those lambs

weighing less than 46 pounds at

slaughter, a still greater percentage
was sold below the highest

quotation. Considering those

lambs that weighed at slaughter

more than 49 pounds, we have over

50 per cent selling above quotation.

:
If those sold at the highest quoted

'

price are considered, it is more

clearly shown that the lambs must
FIG. 46. Carcass wrapped in muslin

attain a weight of nearly 48 pounds before slaughtering (Table 6).

The best breed for hothouse-lamb production

There now remains the consideration of the data that will show the
i results in the Cornell flock as to breed, It has been shown that one of
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the most important phases of the subject of hothouse-lamb production
is getting the ewes to breed early. The records have been studied to see

if this is in any way a breed characteristic. It has been shown (Table i

and Plate I) that March 4 is the date when the high prices received for

hothouse lambs during the early
winter begin to decline. If the

percentage of lambs from

breed slaughtered before that dat

is calculated and compared witl

the percentage slaughtered aftei

that date, it will throw some light

on the breeds that breed tl

earliest.

The ewes that breed the earliest

From the records it is s

that of the total number of hot-

house lambs produced, 42.8

cent of those born from grade Dor-

set ewes were slaughtered befoi

March 4 and from the other ewe

in the following order: from pui

bred Dorsets, 34.8 per cent; fi

pure-bred Rambouillets
, 33.3 p(

cent
;
from pure-bred Delaines, 33.3

per cent; from grade Cheviots,

31.2 per cent; from pure-bi

Shropshires, 23.1 per cent; from

the other ewes, the highest per-

centage of lambs sold was 12.9

per cent from the grade Shroj

shires (Table 2).

In order, then, from the stand-

point of earliness of production,

the breeds stand as follows:

Horned Dorsets, both pure-bred ]

and grades, Rambouillets, Delaines, grade Cheviots, and Shropshires.

If both pure-bred and grade Cheviots were considered together, the pure-
bred Cheviots would lower the average of the breed so that the Shrop-

shires would stand ahead of them (Table 2). The most successful hot-

house-lamb breeders are using Horned Dorset and fine-wooled ewes.

FIG. 47. Carcass wrapped in burlap reedy
for shipment
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Percentage from each breed marketed as hothouse lambs out of total number

born

it of the total number of lambs born from the ewes of the different

ids, 93.3 per cent of those born from the grade Dorsets were marketed

hothouse lambs; 81 per cent from the Delaines; 76.9 per cent from the

Rambouillets
; 76.2 per cent from the grade Cheviots; 70.8 per cent from

the pure-bred Dorsets; 69.2 per cent from the Cotswolds; 66.6 per cent

from the Hampshires; 59.6 per cent from the grade Shropshires; 59 per

cent from the grade Southdowns; 55.8 per cent from pure-bred South-

downs; 50 per cent from the pure-bred Shropshires; and 46.9 per cent

from the pure-bred Cheviots (Table 3).

Again, taking both pure-breds and grades of each breed into considera-

tion, the breeds would stand in the following order: Dorsets, Delaines,

Rambouillets, Cotswolds, Hampshires, Cheviots, Southdowns, and Shrop-
shires.

The data for weight at birth, weight at slaughter, total gain, number of

days growth, gain per day, selling price, and highest price at the time

each lamb was sold, have all been averaged and are interesting to study;

but the individual variations are so great that no conclusions can be drawn
as to the comparative value of the different breeds.

From the above studies the conclusion is clear that the best results

in hothouse-lamb production would be with the Horned Dorset, the

Delaine, and the Rambouillet breeds, mainly because of their early

breeding habits and from the fact that the ewes of these breeds are

excellent mothers.

Records of some individual ewes

Some of the ewes in the flock have made exceptional records. These

records are reviewed to show what is possible with some ewes.

A grade Dorset ewe, No. 98 (Tables 3 and 4), has the best record. She

produced ten lambs in eight seasons. All of these lambs were raised

early enough to be marketed on the hothouse-lamb market, where they

brought a total of $94. If they had sold at the highest quoted price for

the weeks in which they were sold, they would have brought $86. This

denotes that the offspring of this ewe sold well above the quotation. The
records show that this ewe raised every lamb born from her, and produced
milk enough to keep the lambs gaining an average of .56 pound each per

day.

A pure-bred Dorset ewe, No. 607 (Tables 3 and 4), produced nine lambs
in five years and raised eight of them early enough to be marketed as

hothouse lambs. They sold a little below the highest quoted price,
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bringing a total of $73.52, when if sold at the highest quoted price they
would have brought $75.52. Notwithstanding the fact that three years

out of the five there

was a pair of twins to

be fed, the eight lambs

made an average gain

per day of .51 pound
each.

A pure-bred Dorset

ewr

e, No. 7,475 (Tables

3 and 4) , produced ten

lambs in seven years,

of which seven sold as

hothouse lambs for

$55.02. The total of

the highest quotations

when these lambs were

sold was $55.02, show-

ing that they averaged

FIG. 48. Dorset ewe No. 607

they were marketed,

daily. No. 7,475 was

the mother of No. 607 ,

whose record is given

just above.

ARambouillet ewe,

No. 5 (Tables 3 and

4) ,
raised seven lambs

out of eight born in

seven years. These

seven lambs made an

average gain of .48

pound each per day.

They were sold for

$42.49 when the quo-
tations totaled $49.98.

This shows that they
were sold somewhat
below quotation, a

fact that may be partly

to sell at the highest

price quoted when
These lambs averaged a gain of .51 pound each

FIG. 49. Rambouillet ewe No. 5

explained by the low gain per day.
A Delaine ewe, No. 318 (Tables 3 and 4), raised seven out of eight lambs
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born in six years. They made an average gain per day of .49 pound each.

They sold for a total of $46.48 when quoted at a total of $48.02. This also

may be due to the fact

that the average daily

gain was below .50

pound.
A grade Southdown

ewe, No. 316 (Tables

3 and 4), produced
eleven lambs in seven

years. Seven of these

were raised as -hot-

house lambs and sold

for $40.95 when the

quotations called for a

total of $44.8 7. These

'lambs made a -daily

gain of .40 pound each.

A grade Southdown
FlG ' 5o.-Ddo~ * No. 3*S

ewe, No. 376 (Tables 3 and 4), produced ten lambs in six years, of which

seven sold as hothouse lambs for $47.53. The total of the highest quo-
tations when these lambs were sold was $50.47. These lambs averaged a

daily gain of .49 pound
each.

A grade Shropshire

ewe, No. 360 (Tables

3 and 4), produced

eight lambs in five

years, of which seven

were sold as hothouse

lambsfor$53.97. The
total of the highest

quotations when these

lambs were sold was

$58.52. These lambs

made a gain of .47

pound each daily.

From no other ewe

in the flock have more
' Grade Southdown ewe No. 116 . 1 1 .1than six hothouse

lambs been sold. For comparison with the work of these exceptional ewes

the average production of the flock has been calculated. In the eight
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years during which records have been kept, eighty-four ewes have

been producing hothouse lambs. Some of these ewes have been in the

flock only one year,

while others have been

in the flock the full

time. The average

length of time that

each ewe has been in

the flock has been 3 .88

years. The eighty-

four ewes have pro-

duced a total of 401

lambs, of which 261

have been sold as hot-

house lambs. The

average selling price

has been $7.52 and

the average quotation

$7.78. The average

number of lambs sold

as hothouse lambs

average selling price,

have brought $23.31. Calculated from this amount by dividing by

3.88, the annual income per sheep has been $6.

These figures indicate that this type of sheep husbandry is a good one

to follow. Seven dollars and fifty cents is a good price for a lamb at twc

months of age. Not all of the lambs are born early enough to be sold 01

the hothouse-lamb market, but they can be used for ordinary purposes iJ

they are born late.

An average yearly income per sheep of $6 besides the amount that he

wool will bring should pay a farmer well for food and labor. The time

over which the records extend, eight years, is long enough to make tht

averages accurate, and they form a good basis for judging of the value of

this industry to the farmer.

FIG. 52. Gr.ade Shropshire ewe No. 360

from each ewe has been 3.1. These, at $7.52, the
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TABLE 2. CORRELATION: BREED AND EARLINESS OF SLAUGHTER

Date of slaughter
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FROM HAMPSHIRES
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FROM SHROPSHIRES
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TABLE 4. AVERAGE DATA FOR THE OFFSPRING OF EACH EWE AND FOR EACH
BREED

DORSETS
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COTSWOLDS
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GRADE CHEVIOTS

253
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GRADE SOUTHDOWNS
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TABLE 5. CORRELATION: GAIN PER DAY WITH AMOUNT ABOVE OR BELOW HIGHEST QUOTATION

Gain per day (Ibs.)
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RATION EXPERIMENT WITH LAMBS.
1906 1907. 1907-1908.

W. L. CABLYLE and G. E. MORTON.

INTRODUCTION

This bulletin covers two winters' work with lambs done under the

direction of W. L. Carlyle. The first winter's work, on Cut Hay
versus Whole Hay, was carried out by H. M. Cottrell, and the

second winter's work on Cut Hay versus Whole Hay, and on Self

Feeders for Hay compared with Old Style Hay Racks, was carried

out by the writer, G. E. Morton.

CUT HAY VERSUS WHOLE HAY ALFALFAFIRST TRIAL

The Fort Collins district furnishes an excellent field for the

study of the lamb feeding industry. Because of the large numbers

fed, and the high ranking of the finished lambs on Eastern markets,
feeders are unusually alert in their search for means of reducing
the cost of production. One of the questions frequently put to

live stock men of the College and Station has been concerning the

value of cutting alfalfa hay into short lengths. There is considerable

waste in feeding whole hay to sheep as they reject quite a large per-

centage of the stems. There is no doubt that cutting the hay causes

sheep to eat it more closely, but the question of interest is whether

enough saving is effected by the cutting to reimburse the feeder for

the cost of cutting
The trial here reported was made with grade Shropshire lambs

from the Idaho range. The lambs were fed whole hay and corn for

a period of seven weeks, and were then put upon experiment, one
lot being fed whole hay and the other fed hay run through an ordi-

nary feed cutter, and cut to 1/8 of an inch in length.

TABLE I.

TOTAL WEIGHTS AND GAINS SIX WEEKS
Dec. ist, 1906, to Jan. i2th, 1907125 Lambs in Each Lot

Lot No
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The weights and gains made by the two lots, as shown in the

table, are very closely alike. The amounts of corn and oil meal fed
the two lots were also nearly equal. But the hay eaten by the lot

fed whole hay was over double that eaten by the lot fed cut hay.
Table II shows how this effects the feed required for 100 pounds
of gain and the cost of gain. There was only one pound difference

in the average gain per head made by the two lots of lambs in six

weeks.

TABLE II.

FEED FOR GAIN AND COST OF GAIN 125 LAMBS IN EACH LOT

Lot
No.
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cut hay. In view of the unusually heavy consumption of whole hay, a

series of experiments along the same line is necessary before a con-

clusion is warranted. The trial reported below is the second in a

series bearing upon the same problem.

CUT HAY VERSUS WHOLE HAY, ALFALFA, SECOND TRIAL

In this trial, self feeders for hay were used, and if there be

economy in the use of cut hay, it should appear under these conditions
;

for the self feeder should protect fine cut hay and leaves from staling
and from being blown away by the wind even to a greater degree
than they protect whole hay, with the following exception. If there

are frequent wet snows, these serve to cause greater waste of cut

hay than of whole hay when self feeders are used, because the cut

hay dries out less readily than the whole, and so becomes less

palatable.
In the following table, Lots I and II are the Lots to be com-

pared :

TABLE A
TOTAL WEIGHTS AND GAINS 14 WEEKS

Nov. 23d, 1907, to Feb. 29, 1908 200 Lambs in Each Lot
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TABLE B

FEED FOR GAIN AND COST OF GAIN 200 LAMBS IN EACH LOT

Lot
No.
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hay required by those fed on the ground. This brings the cost of

loo pounds gain in live weight of the lambs fed on the ground up
to $4.89 compared with $4.47 for the self feeder lot. With a higher

price than $5.00 for hay the difference would be correspondingly

greater.
The self feeder racks shown in the cut of the feed yard's, cost

$1.00 per running foot completed. They will accommodate about
four lambs to the running foot, two on a side, as not so much space
is needed at a self feeder as at the ordinary rack, not nearly all the

lambs eating at one time. With hay at $5.00 per ton, these racks

saved in the present instance 42 cents for each 100 pounds gain, or

about 14 cents on each lamb. With four lambs to the running foot of

rack this would be a saving of 56 cents against an initial cost for

material of $1.00. With hay at $7.00 per ton, a saving of 18 cents

per head was effected. This one experiment then indicates consider-

able advantage for the self feeder when whole hay is fed, as the

racks would pay for themselves in two seasons or less. Another trial

is contemplated.

SUMMARY.

Two trials of chopped hay do not settle the question of economy
in cutting the hay, but the second trial with good hay, where undue
waste was not allowed shows no economy. The lambs ate more hay
and less corn when the hay was cut, but the cost of 100 pounds gain
was practically the same whether the hay was cut or not, with $1.00
per ton charged for cutting.

One trial of self feeders for hay shows a considerable saving.
With hay at $7.00 per ton, the self feeders costing $1.00 per running
foot for materials, repaid their initial cost in one season, accommo-
dating 6 lambs to the running foot.

LAMB FEEDING, 1907-1908

Bi-weekly Data, Lot i. 200 Lambs in Lot. Ration: Corn, Alfalfa Hay,
Cut, in Self Feeder



COLORADO EXPERIMENT STATION

LAMB FEEDING, 1907-1908

Bi-weekly Data, Lot II. 200 Lambs in Lot. Ration: Corn, Alfalfa Hay
Whole, in Self Feeder



OF

OCTOBER, 1916 FOESTRY BULLETIN No. 144

OF AGKtCULTUfTC

UN*vri*SlTY OF CALIFORNIA

THE PENNSYLVANIA STATE COLLEGE

SCHOOL OF AGRICULTURE

Agricultural Experiment Station

Shropshire Sheep on Pasture

The Maintenance of Breeding Ewes
of Mutton and Wool Sheep

STATE COLLEGE, CENTRE COUNTY, PENNSYLVANIA



THE PENNSYLVANIA STATE COLLEGE
SCHOOL OF AGRICULTURE

AGRICULTURAL EXPERIMENT STATION

Advisory Committee of the Board of Trustees

H. V. WHITE, Chairman, Bloomsburg, Pa.

E. S. Bayard Pittsburgh C. E. Patton Curwensville
Vance C. McCormick Harrisburg C. J. Tyson Flora Dale

EDWIN EELE SPAEKS, President of the College.

STAFF
Administration

R. L. Watts, Dean and Director.
C. L. Goodling, Superintendent of Farms.
Julia C. Gray, Librarian and Editor.
William G. Murtorff, Clerk.
H. Marilla Williams, Record Clerk.
Jean T. Sandstrom, Secretary.

Agronomy
F. D. Gardner, Head of Department.
E. L. Worthen, Soils.
C. F. Noll, Farm Crops.
W. H. Darst, Farm Crops.
J. W. White, Soils.
R. S. Smith, Soils.

R. A. Andree, Farm Mechanics.
E. O. Anderson, Farm Management
P. S. Baker, Farm Crops.
H. P. Cooper, Farm Crops.
D. C. Wimer, Soils.

Agricultural Education
T. I. Mairs, Head of Department.
W. 'R. White, Assistant.

Agricultural Chemistry
Charles W. Stoddart, Head of Department.
Margaret B. MacDonald, Food and Dairy

Chemistry.
E. E. DeTurk, Physiological Chemistry.
*H. R. Kraybill, Plant Chemistry.
1). E. Haley, Soil and Fertilizer Chemistry.

Animal Husbandry
W. H. Tomhave, Head of Department.
B. O. Severson, Breeding and Sheep.
Paul Gerlaugh, Swine.
F. B. Crooks, Poultry.
I. D. Wilson, Veterinarian; Horses.
L. S. Kleinschmidt, Poultry.
F. L. Bentley, Beef Cattle.
L. P. McCann, Swine.
R. H. Olmstead, Sheep.

Botany
Frank D. Kern, Head of Department.

*C. R. Orton, Plant Pathology.
J. Ben Hill, Genetics.

*R. A. Waldron, Plant Pathology.
J. F. Adams, Plant Pathology.

* Absent on leave.

The bulletins of the Station will be mailed regularly, free of charge, to all residents of the

State who request them. Address: Director of Experiment Station, State College, Centre Co., Pa.

*A. R. Haas, Plant Physiology.
A. A. Ilansen, Ecology.
J. P. Kelly, Genetics.
W. G. Edwards, Botany and Forestry.
I.. <>. Overholts, Mycology.
R. S. Spray, Weeds and Seeds.
G. A. Meckstroth, Plant Pathology.
J. W. Miller, Teaching Fellow.
John Ellis, Gardener.

Dairy Husbandry
Fred Rasmussen, Head of Department.
F. S. Putney, Milk Production.
E. L. Anthony, Farm Dairying and Milk

Production.
J. M. Sherman, Bacteriology.

* Elizabeth B. Meek, Bacteriology.
S. I. Bechdel, Milk Production.
G. S. Bulkley, Milk Production.
I. J. Bibby, Dairy Manufacture.
E. R. Hitchener, Bacteriology.
A. L. Beam, Farm Dairying and Milk Pro-

duction.
W. D. Swope, Milk Production.
F. P. Knoll, Superintendent of Creamery.

Experimental Agricultural Chemistry
William Frear, Vice-Director and Head of

Department.
G. C. Given, First Assistant Chemist.
E. S. Erb, Associate Chemist.
Charles Kern, Laboratory Assistant.

Experimental Pomology
J. P. Stewart, Head of Department.
W. C. Gillespie, Assistant.

Forestry
John A. Ferguson, Head of Department.
George R. Green, Wood Technology.
Clarence R. Anderson, Forest Management.

Horticulture
S. W. Fletcher, Head of Department.
A. W. Cowell, Landscape Gardening.
C. E. Myers, Vegetable Gardening.
F. N. Fagan, Pomology.
E. I. Wilde, Floriculture.
J. R. Bechtel, Vegetable Gardening.
L. F. Reese, Pomology.
A. F. Yeager, Pomology.
J. S. Gardner, Vegetable Gardening.
H. M. Hills, Gardener.

Grit Publishing Co., Williamsport, Pa.



THE MAINTENANCE OF BREEDING EWES
OF MUTTON AND WOOL SHEEP 1

B. O. SEVERSON

Pennsylvania offers to its farmers special opportunities and

facilities for the production of mutton and wool. Sheep are by
nature suited to its extensive grazing areas, at present utilized by
only a limited number of grazing animals

;
its natural production

of forage crops ;
its favorable climate and soil

;
and its excellent

markets.

The marked increase in value of both mutton and wool during
the year 1916 demonstrates the American shortage of and demand
for those commodities. The actual averages of prices for the five

years covered by the experiment discussed in this bulletin are given
herewith. The prices of 1916, compared with the average prices of

1914 and 1915, showed an increase in the value of mutton of 13.2 per
cent to 16.6 per cent

;
in the value of wool, of 26.4 per cent to 36 per

cent, in the various lots of sheep under investigation.

This investigation was begun December 1, 1911. Details of

the results of Part I were published in the annual reports of The

Pennsylvania State College for 1911-12 and 1913-14 2
. A summary

of those details of Part II, as given in the report for 1915-16, is also

reported herewith.

Object

The object of these experiments was the collection of data

upon the following factors:

1. The possibilities for sheep raising in Pennsylvania.
2. The cost of maintaining breeding ewes.

3. Influence of type upon cost of maintenance.

4. Value of corn silage as a sole roughage for breeding ewes.

5. Effect of corn silage on lambs produced.
6. Value of alfalfa hay and corn silage vs. corn silage alone,

as a roughage.
7. Value of an open shed as shelter.

8. Cost of maintaining ewes during summer months.

9. Value of wool.

10. Value and cost of lambs at marketable age.
11. Value of alfalfa hay as a sole roughage for breeding ewes.

1
Reprints of the details of the investigation, including costs, will be mailed

upon request. Reprint of 1913-14 is now available. Reprint of 1915-16 will be
available January 1, 1918.

2 Annual Report, Penna. State College, 1915-16.
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Plan of Investigation

During the winter period the ewes were divided into four lots :

Shropshires in Lots I and II, and Delaine-Merinos in Lots III and

IV. The ewes during the summer were alternated on two pastures

every two weeks. They flocked together, without any grain, except
for a few weeks prior to and during the breeding season. The two

breeds were separated during the mating season. The same grain

mixture was fed at all times during the experiment.

Rations

Part I (Winter Period)
3

December 1, 1911-April 25, 1913

Lot I 10 Shropshires. Corn silage, twice daily, according to appetite
Cottonseed meal (1 Ib. to each 25 Ibs. of silage)

Grain mixture Parts

Shelled corn 5

Oats 3

Wheat bran 2

Linseed oil meal 1

To maintain good condition

Lot II 10 Shropshires. Corn silage in evening
Alfalfa hay in morning, according to appetite
Grain mixture same as for Lot I

Lot III 10 Delaine-Merinos. Same as for Shropshire Lot I

Lot IV 10 Delaine-Merinos. Same as for Shropshire Lot II

For Lots I and III one pound of cottonseed meal was added to

each 25 pounds of corn silage.

Part II (Winter Period)
4

December 5, 1913-May 9, 1916

Lot I Shropshires. Alfalfa hay sole roughage
Grain mixture same as for Part I

Lot II Shropshires. Same ration as fed in Part I

Grain mixture same as for Part I

Lot III Delaine-Merinos. Alfalfa hay sole roughage
Grain mixture same as for Part I

Lot IV Delaine-Merinos. Same ration as fed in Part I

Grain mixture same as for Part I

The grain mixture was fed in the same amounts to all sheep
used in Part II. In the winter of 1914-15, however, it was not fed

previous to lambing and only to ewes that yeaned. In 1913-14

corn silage was limited to 2 pounds per ewe daily for Lots II and

IV, and alfalfa hay was fed according to appetite. In 1914-15 corn

silage and alfalfa hay were fed according to appetite. In 1915-16

3 Prof. W. A. Cochel made the plan for Part I; Messrs. William Cleaver and
K. C. Ikeler assisted with records.

4 Messrs. K. J. Suelke, K. W. Duck and G. H. Grabe assisted with records.
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Delaine-Merino Ram of C Type
Used Fall of 1915

to Lots II and IV the corn silage was fed according to appetite.

Alfalfa hay was restricted to 2 pounds per ewe for Lot II, and to

1.75 pounds for Lot IV.

Shropshire Ram Used in Part I
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Description of Sheep
5

This experiment was begun with twenty purebred Shropshire
and twenty purebred Delaine-Merino ewes of breeding age, all

having been kept under the same conditions for two and one-half

months previously. Purebred Shropshire and Delaine-Merino rams

had been placed with the ewes of their respective breeds on Sep-
tember 12. The Delaine-Merino ewes were all in good physical

condition, and were two years old. Two Shropshires lacked thrift.

It was later determined that they had nodular disease. The re-

maining Shropshires were healthy and in most cases two years old.

The Delaine-Merino ewes largely possessed C-type, a few possess-

ing B-type.
The new ewes introduced in Part II were raised from those

on Part I of this experiment. The number of ewes in each lot

varied in Part II. In the winter of 1913-14 Lots I and II were

composed of eight Shropshires each
;
Lots III and IV of six Delaine-

Merinos each. In the winter of 1914-15 Lots I and II contained

ten each, and Lots III and IV six each. In 1915-16 the number

was ten Shropshires each in Lots I and II, and eight Delaine-

Merinos each in Lots III and IV. Purebred rams of the respective

breeds were used. In 1914, in the Shropshire lots, several crossbred

lambs were obtained due to accidental mating of rams of other

breeds with the ewes.

Quarters
The first two winters the shelter was a shed 30 feet long and 22

feet deep, open to the south. The shed had four divisions, each 7^2

feet wide and 17 feet deep ; these adjoined an open lot of the same

width and 22 feet deep. This plan provided a pen for each lot 39

feet deep and 7^2 feet wide. The open pen had a cement floor

with a retaining wall. Sufficient bedding was used to keep the

pens dry at all times.

A sheep shed open to the south was used also for Part II of

this investigation. The quarters available to each lot were 9 feet

wide and 23 feet long; adjoining them was an open lot of the same

width and 30 feet deep. The ground surface was well drained,

and sore feet gave no trouble, as in the first two winters when a

retaining wall and a cement floor prevented drainage from the

exercise yards. The lots did not allow the pregnant ewes enough
exercise. At the open end of the shed, a door was hinged above,

5 Detailed description given in The Pennsylvania State College Annual Ee-

port, 1915-16.
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Lot I Part II Shropshire Ewes Representative of
Those Used in Lot II

and kept closed only in severe weather. At lambing time the ewes
were invariably removed to warmer quarters, and after one week
returned to the open shed.

Weighing
Individual weights were taken on three consecutive days, at

the beginning and close of each winter and summer period. At
the end of every four weeks during the winter period, weights were
taken on three consecutive days, the first and third days being

group weights of each lot, and the second day individual weights
of each sheep. A single group weight was taken at the middle of

each four-week period. During the summer months individual

weights were taken every four weeks 6
.

Lot IV Part II Delaine-Merino Ewes
Representative of Those Used in Lot III

6 Details of methods of feeding and air-dry matter of feeds in Annual Re-
port, Penna. State Qpllege, 1911-12, 1913-14, and 1915-16.
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All Lots Shown in Pens Used in Part I

EXPENDITURES AND RECEIPTS IN SHEEP RAISING
Part L December 1, 1911-April 25, 1913

Table L Summary of Two Winters (147 days)

147 Days
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There was no apparent difference in vitality in ewes of both

lots during the winter of 1911-12, but the ewes in Lot II in 1912-13

were decidedly stronger and more active. The ewes of Lot I prior

to lambing showed discomfort by constant stretching of the body.
The grain mixture was added to the ration in all lots eight

weeks prior to lambing in 1911-12, and four weeks prior to lambing
in 1912-13. The largest amount of silage eaten per ewe was 6.8

pounds daily for 56 days prior to lambing in 1911-12 in Lot I. The
lowest amount was 2.6 pounds daily per ewe for 42 days after

lambing in 1912-13, also in Lot I. The quantity of corn silage

consumed, however, was very uniform in Lot II, during the two
winters. The air-dry matter in feeds consumed per ewe was 16.1

per cent less per ewe and 16.3 per cent less per 100 pounds live-

weight in Lot I than in Lot II. The lower cost of maintenance in

Lot I indicates that corn silage reduces the total cost.

The manure was valued at $2.50 per ton which is less than

the value of its fertility constituents 7
. The weight of wool was

.213 pounds more per ewe in Lot I than in Lot II, a difference due

possibly more to individuality than to the ration fed, since the

market value, based on quality and length of fiber, was the same
in both lots 8

.

The greater weight of lambs in Lot I at four weeks after

birth was due to the high mortality of weak lambs. Thirty-three

percent of the ewes in Lot I were assisted in lambing in 1911-12,

and one lamb was born dead. Five lambs were dead at birth in

1912-13. They were soft and flabby and the placenta was slimy
and semi-decomposed. Two ewes in this lot died at lambing time.

They showed some nodular disease, but not sufficient to cause

death. Their deaths were no doubt due to complications caused

by lack of appetite and the burden of pregnancy.
The lambs in Lot II were vigorous at birth. The ewes in this

lot were thrifty and maintained good appetites. Of the lambs
that died prior to being placed on pasture in Lot II, two were
killed by accident, and one twin died of weakness. Dogs were

responsible for the mortality after the lambs were pastured. Two
ewes of this lot died of very advanced stages of nodular disease.

The feed was consumed more uniformly throughout both win-
ters in the Delaine-Merino lots than in the Shropshire lots. The
ewes of Lot IV, fed corn silage and alfalfa hay as roughage, con-

7 Ohio Bulletin 246, $4.45 per ton.
^Valuation by J. Bateman & Co., Philadelphia.
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sumed 27.6 per cent more air-dry matter in their feeds than did

those of Lot III for which corn silage was the sole roughage. The
lower cost of $.691 per ewe for feeds consumed in Lot III does

not justify its being fed, because of high mortality of lambs.

The quality and market value of wool from both lots was
the same 9

.

The lambs were more vigorous in Lot IV than in Lot III.

In Lot III one lamb was killed by a blood sucking animal and in

1913 three lambs died because of weakness. One ewe in Lot III

died the summer of 1912 and another the spring of 1913.

A comparison of the two lots of the two breeds shows similar

results. The Delaine-Merino ewes consumed their roughage more

uniformly and with greater relish than the Shropshire ewes. Per

ewe, the Shropshires of Lot I consumed 25.7 per cent more air-dry

matter than the Delaine-Merinos of Lot III, but 3.4 per cent less

per 100 pounds liveweight. Likewise in Lots II and IV, the

Shropshires consumed 13.5 per cent more per ewe but 12.2 per cent

less per 100 pounds liveweight than the Delaine-Merinos. The
care required by Merino ewes at lambing time was less than that

required by Shropshire ewes. The weakness of ewes and lambs in

Lot III, Delaine-Merinos, was not as great as that manifested by
the Shropshire ewes in Lot I, to which a similar ration was offered.

The loss of lambs in Lots I and III was largely due to the

ration fed, namely, corn silage alone as a roughage. Conditions

that affected losses in lambs, aside from the rations fed, were lack

of sufficient exercise space and inexperienced labor in caring for

the sheep.

Table 2. Summary of One Summer's Results (216 Days)

April 19-Nov. 21, 1912
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Table 2 shows the expense of pasturing Shropshire and
Delaine-Merino ewes 10

.

Table 3. The Average Annual Cost of Maintenance Per Ewe
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The winter cost for 147 days was greater than summer mainte-

nance for 216 days, per ewe: in Lot I, 31.4 per cent; Lot II, 44.3

per cent; Lot III, 30.3 per cent; and Lot IV, 46.2 per cent.

Table 4 shows the value of wool and mutton and the profit

or loss per ewe at varying percentages of lambs raised. The lower

cost of maintenance in the lots fed corn silage as a sole roughage
did not offset the losses due to high mortality of lambs and ewes,
and was, therefore, the least profitable method of feeding pregnant
ewes in winter quarters. Considering the ration fed to Lots I and

III as unsatisfactory, note the profits at varying percentages in

Lots II and IV. The Shropshires produced a higher percentage
of lambs, as shown in Table 1.

EXPENDITURES AND RECEIPTS IN SHEEP RAISING
Part II. December 5, 1913-May 9, 1916

Table 5. Summary of Three Winters 1913-14, 1914-15, 1915-16

158.3 days
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The average cost of winter feed was $1.56 per ewe greater in

>t I than in Lot II. Manure was valued at $2.50 per ton. The
due of the shelter, the feed racks and the other facilities used by
le ewes on the experiment was $100.

The percentage of lambs raised to a weaning age was 110

per cent in Lot I and 95 per cent in Lot II. The heavy loss of

lambs was due largely to employment of inexperienced labor and

lack of exercise space, facts which serve to emphasize the import-
ance of these two factors in successful sheep raising. Greater milk

flow from the ewes fed alfalfa hay as a sole roughage in Lot I as

compared with Lot II caused the greater gain in the lambs. Dur-

ing the winter of 1914-15 no grain was fed to the ewes before

lambing; the result was weaker lambs in Lot I, and less milk from

the ewes at time of lambing. By giving credit for the manure

produced and the cost of feed, labor, equipment and bedding for a

winter period of 158.3 days, the Shropshires fed alfalfa cost 23

per cent more for maintenance than the Shropshires in Lot II, fed

corn silage and alfalfa hay as roughage.

The results obtained in the two Delaine-Merino lots fed the

same as the Shropshire lots show similar correlation. Cost of

feeds was $1.36 more per ewe in Lot III than in Lot IV. There
was no apparent difference in the vigor of these lambs at birth

except during the winter of 1914-15 when no grain was fed prior
to lambing. The ewes in Lot III (1914-15), fed alfalfa hay as a sole

roughage, produced lambs less vigorous and gave less milk at lamb-

ing time than those of Lot IV. This difference, however, was not as

evident in the Delaine-Merino ewes as in the Shropshire ewes.

The Delaine-Merino ewes of Lot III, fed alfalfa hay as a sole

roughage, supplemented with a grain mixture, furnished more milk
to their lambs. The total cost of winter maintenance per ewe
after giving credit for the manure was 23 per cent greater in Lot
III than in Lot IV.

The Delaine-Merino lambs weighed more at eight weeks of

age in Lot III than the Shropshires in Lot I, due to the Delaine-

Merino ewes nursing single lambs and the Shropshire ewes nursing
a higher percentage of twins. During the three winters of the

investigation the Delaine-Merinos lambed earlier and in a shorter

period than did the Shropshire ewes, because of being bred earlier

in the fall and mating nearer the same time than the Shropshires,
even though the mating season began on the same date for all lots.
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The Shropshire ewes of Lot I yeaned a higher proportion of lambs,
but lost a greater number than the Delaine-Merino ewes of Lot
III. The Shropshire ewes required more care at lambing than the

Delaine-Merino ewes.

Lot II, Shropshires, and Lot IV, Delaine-Merinos, were fed

corn silage and alfalfa hay as roughage. The greater amount of

bedding used by the Delaine-Merino ewes was due to the same

apportionment to a smaller number of ewes 11
.

The proportion of lambs raised by the Delaine-Merino ewes
that produced lambs in Lot IV was greater than for the Shrop-
shires that yeaned in Lot II. Shropshire ewes in Lot II cost 5

per cent more for winter maintenance than the Delaine-Merino ewes

of Lot IV.

Table 6. Summary of Maintenance of Ewes on Pasture Two
Seasons, Summers of 1914 and 1915
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26 ewes being on the experiment in 1914, and 32 in 1915, a fact

showing that 32 ewes approaches a more economical unit than 26

ewes. Ewes of all lots made marked increases in weight during

the pasturing season.

Table 7. Annual Cost of Maintaining Breeding Ewes
December 5, 1913-May 9, 1916

One year
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The fact that the Delaine-Merino lambs were more nearly the

weight of the Shropshires at weaning time than is shown in Table

4, Part I, was because the Shropshire ewes had a higher propor-
tion of twins and the Delaine-Merino lambs averaged nearly two
weeks older than the Shropshires in Part II. The value of the

mutton and wool, based on market prices for the three years, was

greatest in the lots fed alfalfa hay as a sole roughage. The Shrop-
shire lambs, because of their thicker flesh covering, varied from

$.50 to $.75 higher in market value per 100 pounds liveweight than

the Delaine-Merinos.

The greater market value of mutton and wool in Shropshire
Lot I and Delaine-Merino Lot III, in which alfalfa hay was the

sole roughage, did not offset the greater cost of maintenance for

the breeding ewes. The lambs in these two lots did not weigh as

much or have as high condition as the lambs from Lots II and IV
in 1915, owing to the feeding of no grain to the ewes prior to

lambing.
No credit was given for the manure produced on pasture, the

increase in stand of grass by sheep grazing and the destruction of

weeds which were abundant in the pastures.

When 100 per cent lambs were raised the Delaine-Merino ewes
in Lot IV were the only ewes to show a profit, while the Shrop-
shire ewes in Lot II paid for the cost of their maintenance. The

Shropshire ewes, however, are capable of raising 150 per cent or

more, while 125 per cent from Delaine-Merinos is all that can be

Table 9. Cost of Maintenance, with Alfalfa Hay at Varying Prices
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expected. The profits in sheep raising will depend largely upon
the ability to raise high percentages of lambs fitted into good con-

ditioij for market, since the production of mutton is variable and

that of wool is relatively stable.

Table 9 shows that when alfalfa hay is worth $15 per ton a

reasonable profit can be made on ewes, fed as in Lots II and IV,

with 100 and 125 per cent lambs raised, and at mutton and wool

prices of 1916.

SUMMARY
Part I

1. Corn silage as a sole roughage, supplemented with one

pound of cottonseed meal to each 25 pounds of silage, is an unsatis-

factory ration for pregnant ewes, even with the addition of a good

grain mixture.

2. Lambs dropped by ewes, fed a ration of corn silage and

cottonseed meal, are heavier, weaker, less active at birth and have

a higher mortality than lambs of ewes fed a roughage ration of

corn silage and alfalfa hay.
3. Breeding ewes fed a ration of corn silage and cottonseed

meal are less active and less vigorous in the latter stages of preg-

nancy than ewes fed corn silage and alfalfa hay as roughages.
4. Lambs raised by breeding ewes, fed corn silage as a sole

roughage, matured into good, marketable lambs.

5. As a roughage ration corn silage and alfalfa hay fed to-

gether was satisfactory.

6. The Shropshire ewes required more air-dry matter for

maintenance per ewe but less per 100 pounds liveweight than the

Delaine-Merino ewes, on the same feeds.

7. The cost of winter feeds was 18.5 per cent less in the

Shropshire lot and 22.2 per cent less in the Delaine Merino lot

where corn silage was the sole roughage. This fact does not

justify its use as a sole roughage, because of its high mortality
risk. It should be fed to the greatest extent possible without

danger to the pregnant ewe.

8. Delaine-Merino ewes, though not so easily placed in high
condition of flesh, retain that condition more persistently after

lambing than do Shropshires, and require less attention. The
Delaine-Merinos were more subject to "foul foot" in damp weather.

9. Delaine-Merino ewes in Lot III averaged 40.9 per cent

heavier fleeces with a greater valuation of 36.7 per cent, than the
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Shropshires of Lot I. In Lot IV the Delaine-Merino fleeces were

39.5 per cent heavier and 30.9 per cent more valuable than those

of the Shropshires of Lot II.

10. The total annual cost of maintenance was 16.6 per cent

greater for the Shropshires in Lot I than for the Delaine-Merinos

in Lot III; the cost of the Shropshires in Lot II was 21.1 per cent

greater than that of the Delaine-Merinos in Lot IV.

11. The value of mutton was 35.5 per cent greater from the

Shropshires of Lot I than from the Delaine-Merinos of Lot III,

while the mutton from the Shropshires of Lot II was 41.9 per cent

more valuable than that from the Delaine-Merinos of Lot IV.

12. If 100 per cent lambs were raised by Delaine-Merino ewes

of Lot IV the profit would be $1.23 per ewe, while a Shropshire
ewe fed the same feeds in Lot II would yield a profit of $1.24, if

125 per cent lambs were raised.

13. Wintering pregnant ewes in an open shed was conducive

to the health and thrift of ewes and lambs. Such quarters, how-

ever, require a southern exposure, a dry bed, well-drained and

spacious yards, and provision for warmer quarters during the

"lambing season."

The proportion of receipts from mutton and wool was:

Lot I Mutton 68.3 per cent.

Wool 31.7 per cent.

Lot II Mutton 76.6 per cent.
Wool 23.4 per cent.

Lot III Mutton 46.7 per cent.

Wool : 53.3 per cent.

Lot IV Mutton 54.3 per cent.

Wool 45.7 per cent.

Part II

1. Alfalfa hay at $15 per ton is too expensive as a sole rough-

age for breeding ewes of these types.

2. Alfalfa hay with a grain mixture of one-quarter pound per
ewe daily produces vigorous lambs, results in a greater growth
of wool and stimulates a greater milk flow than a ration of corn

silage, alfalfa hay and grain.

3. When alfalfa hay is fed without grain to breeding ewes

prior to lambing, the lambs are weak at birth and the ewes give

less milk than with grain.

4. Ewes on alfalfa hay as a sole roughage drink more and

urinate excessively, resulting in "burning" the wool and soreness,

particularly the Delaine-Merinos.
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5. A ration of alfalfa hay, corn silage and a limited grain

mixture is more economical by 15.6 per cent than alfalfa as a sole

roughage, and is satisfactory for pregnant ewes.

6. Ewes fed no grain prior to lambing produced stronger

lambs in Lots II and IV, and gave more milk than those in Lots

I and III.

7. Except for the 1915 crop of lambs, when no grain was fed

prior to lambing, the lambs of Lots I and III, fed alfalfa hay as a

sole roughage, carried a higher condition of flesh and made more

rapid gains than those in Lots II and IV, respectively.

8. The daily air-dry matter in feeds consumed per ewe was
21 per cent greater, and per 100 pounds liveweight 23 per cent

greater, in Shropshire Lot I, with alfalfa hay as a sole roughage,
than in Shropshire Lot II, with corn silage and alfalfa hay.

9. The daily consumption of air-dry matter by the Delaine-

Merinos was 18.9 per cent greater per ewe, and 16.2 per cent greater

per 100 pounds liveweight, in Lot III than in Lot IV.

10. The bedding per ewe varied from 75.2 to 90.03 pounds
in the four lots.

11. A greater amount of manure was produced by ewes fed

alfalfa hay as a sole roughage.
12. Shropshires in Lot I consumed 8.6 per cent more air-dry

matter in feed per ewe, but 13.1 per cent less per 100 pounds

liveweight than the Delaine-Merinos in Lot III on a similar ration.

13. Shropshires in Lot II consumed 6.1 per cent more air-dry

matter per ewe and 20 per cent less per 100 pounds liveweight

during the winter period than the Delaine-Merinos in Lot IV, fed

a similar ration.

14. The average Delaine-Merino fleece in Lot III was 30.4

per cent heavier and 17.6 per cent more valuable than the average

Shropshire fleece in Lot I
;
while in Lot IV the Delaine-Merino

fleece averaged 45.1 per cent heavier and was 22.3 per cent more
valuable than the Shropshire fleece from Lot II.

15. The lambs produced by the Delaine-Merinos were heavier

at birth than the Shropshire lambs, due to a small proportion of

twins.

16. The Delaine-Merino lambs were hardier at birth and the

ewes required less care than did the Shropshires.

17. The cost of maintenance per ewe decreases with the in-

crease in number of ewes in a flock to a unit of at least 40 ewes.
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18. Shropshire ewes in Lots I and II cost 7.8 per cent more
for maintenance than Delaine-Merino ewes of Lots III and IV,

respectively.

19. Early summer lambs should be fed grain, and they should

be marketed prior to the middle of July, if the flock or the pasture
is infested with sheep parasites

12
.

20. Rape pasture for lambs after weaning, without grain, is

not as good as blue grass pasture during a wet season 13
.

21. Shropshire lambs are worth from $.50 to $.75 more per
100 pounds liveweight than Delaine-Merino lambs.

22. Sheep improve the stand of grass and eradicate weeds 14
.

23. A high percentage of good market lambs is the most

important factor in profitable sheep raising.

24. Exercise and care of breeding ewes are as important as

feeds in increasing the percentage of lambs.

25. The increase in value of mutton, based on 1916 quota-
tions as compared with the averages of 1914 and 1915, was 15.1 per
cent in Lot I

;
16.6 per cent in Lot II

;
14.7 per cent in Lot III

;
and

13.2 per cent in Lot IV.

26. The increase in value of wool based on 1916 quotations
was 35.4 per cent in Lot I

;
36 per cent in Lot II

;
29 per cent in Lot

III
; and 26.4 per cent in Lot IV over the averages of 1914 and 1915.

27. Feed racks which prevent seed and chaff from getting
into the fleece increase the value of wool from one to two cents

per pound
15

.

28. Delaine-Merinos may be kept for breeding purposes until

seven or eight years of age, while Shropshires rarely exceed seven

years.

29. Wool production as well as mutton production is an essen-

tial in profitable sheep raising. When 100% lambs were, raised

the income from mutton as compared with wool was:

Lot III Mutton 62.2 per cent.

Wool 37.8 per cent.

Lot IV Mutton 60.8 per cent.

Wool 39.2 per cent.

Lot I Mutton . . .

Wool
Lot II Mutton . . .

Wool . .

.68.3 per cent.

.31.7 percent.

.71.1 per cent.

.28.9 per cent.

1213 Annual Report, Pennsylvania State College, 1915-16.

14 Annual Report, Penna. State College, 1913-14, 1915-16.

15 Annual Report, Penna, State College, 1915-16.
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SHEEP RAISING IN PENNSYLVANIA
-by-

B. O. Severson

INTRODUCTION.

The state and the nation need a greater number of sheep to sup-

ply the increased demand for mutton and wool, at prices which insure

Drofit for labor and money invested. The object of this bulletin is not

:o advocate sheep raising as a main feature of farming, but rather as

i detail in general farm practice. The successful industries of this

:ountry are efficiently managed, and they utilize as many of their by-
products as possible. The farmer likewise, who can utilize his labor,

'eed and equipment to the best advantage, is efficient as a producer.

Sheep raising is a detail of farming that returns a profit when flocks

ire properly managed. "In England the question is not whether you
:an afford to keep sheep on high-priced land, but whether you can af-

ord to keep high-priced land without sheep/'
1

Essentials in Profitable Sheep Raising.

1. The willingness of the farmer to pay the proper attention to

us flock at the critical times of the year.

2. The production of lambs of early maturity that should prefer-

bly be marketed before the first of July.

3. The control of parasites in the flock by the sale of early

ambs, rotation of pastures and flock management.

4. The protection of sheep from dogs, by community interest in

beep, by enforcing dog laws and keeping sheep in protected quarters
t night.

5. The utilization of pasture to the greatest degree.

6. The feeding of corn silage with clover or alfalfa hay, supple-
nented with grain, to the breeding ewes at definite periods.

7. The selection of breeding sheep that possess merit in wool,
s well as in mutton character. Constitutional vigor and health as a

esult of breeding and care are essentials in a foundation flock.

1U. S. Department of Agriculture Bulletin No. 20, 1913.
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8. A pure-bred ram of a desirable type and quality should sire

the lambs.

9. Cheap equipment which offers protection, plenty of ventilation

and a dry bed.

10. The marketing of products of wool and mutton with an

understanding of market values and demand. Community organiza-
tions would be beneficial in this regard.

11. A permanent flock of 50 to 100 breeding ewes is a desirable

number for an average farm flock if the owner has had sufficient ex-

perience in sheep management.

12. Realization of the fitness of a flock on the farm, their value

as weed destroyers, utilizers of rough feeds, and conservers of soil

fertility.

Possibilities of Sheep Raising.

Pennsylvania
2 has a total acreage of 28,692,480, of which 16,018,-

961 acres are not considered improved farm lands. Of this unim-

proved land 5,893,313 acres are in farms. The number of prin

cipal grazing animals in the State in 1910 includes 1,586,519 cattl<

and 883,074 sheep. From these figures it is evident that a large shan

of this untillable land is not being grazed to its greatest capacity

Of the 12,637,519 acres of improved land, 3,088,105 acres were used for

forage crops in 1909. It would seem safe to conclude, therefore, that

this State affords sufficient grazing land, and warrants the production
of such farm crops as would permit a material increase in the number

of sheep raised, provided other conditions are satisfactory.

Demand for Mutton and Wool

The demand for mutton and wool is greater than the supply. The

value of mutton is higher than it has ever been. Wool prices ad

vanced even before the European war began, and the latter has createc

abnormal wool values. In spite of this increase in value, there has

been a decrease in wool production in the United States. There

were 328,000,000
3 pounds of wool grown in the United States in 1909

and 288,000,000
4
pounds in 1915, a decrease of 40,000,000 pounds in

six years. The total number of sheep in the United States decrease(

from 52,447,861 in 1909 to 49,162,000
4 in 1915. The average increase

in value of sheep in the United States has been gradual since 1910

2U. S. Census, 1910.

3U. S. Census, 1910.
4Estimate U. S. Department of Agriculture, 1915.
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icn they were worth $4.12 per head, while on Jan. 1, 1916, they were

>rth $5.17
5
per head.

Even with the decrease in numbers of sheep, their value has in-

ised, due to a growing appreciation of mutton as food. The aver-

age value on the world's greatest market (Chicago), for 1915, was

$6.40 per cwt. for sheep and $9.05 for lambs, an increase of 80 cents

per cwt. for sheep and $1.15 per cwt. for lambs, over 1914 average.
6

The question may properly be asked, "Why have mutton and wool

production decreased?" The decrease has been largely due in the west

Fig. 1. Sheep graze on steep hills.

the "gradual encroachment of agriculture" on grazing lands, "and

consequent increase in the cost of sheep raising."
7

The fact that the United States imported 263,928,000
s pounds of

wool in 1910, and 308,083,000 pounds of raw wool in 1915, dem-

onstrates that there is a great demand for wrool. Pennsylvania ranks

second to Massachusetts in the United States in the production of

woolen goods. There were 104 establishments, employing 7,207 per-

sons, and the industry was capitalized at $15,811,911, in Pennsylvania,
m 1909.

5U. S. Crop Report, January 31, 1916.
GChicago Live Stock World.
7Report of Tariff Board, Vol. 2, page 302.

^Census Report, 1910.

''Yearbook 1915, U. S. Dept. of Agriculture.



As a demonstration of the demand for wool in the United States

at the present time, the following resolution was passed on Januai

31, 1916, by one of the largest wool and textile associations in th<

United States :

"The Philadelphia Wool and Textile Association, being intimatel;

acquainted by their trade requirements with the sheep industry of th<

world, and especially of the United States, feel it to be their duty t(

arouse the attention of the people of the United States to the decreas

in the number of sheep in the United States, and in consequence then

of, to the decreased supply of wool and meat available for the need oi

our population. From the facts regarding this matter, which come t(

our knowledge, we not only have evidence of decreased production,

but it appears to us that this decrease will continue unless effectiv<

efforts are made to interest and encourage our farming population t(

engage more generally in the maintenance of sheep. Moreover, w(

are aware that these supplies available from foreign sources are evi-

dently also on the decline, and we have seen what serious effect

foreign war can produce on such sources of supply."

Relation to Soil Fertility.

The ''golden hoof" explains the relation between sheep and soil

fertility. The high nitrogen and potassium content of sheep manure,

which is readily available as plant food, and the tendency of sheep

to spread their excrement uniformly are the factors which increase
j

soil fertility. When sheep graze too closely they may injure grass
j

land, but this should not be mistaken for depleting the soil of its,

fertility. The following table gives the relative value of manure
from.j

various classes of live stock.

Weight and Value of Manure from Farm Animals. 10

Total Excrement
in one year

Horses 15,877 Ibs.

Cattle 26,061
"

Sheep 1,367
"

Swine 2,375
"

Based on nitrogen 15.84 cents per tb., phosphoric acid 8.25 cents

per lb v and potash 5.3 cents per Ib.

Total



Although the value of sheep manure per head, annually, is not as

:at as that of cattle, horses or swine, its value per ton is greater be-

cause of its higher nitrogen and potassium content, and its lower

moisture content.

Sheep as Weed Destroyers.

Sheep consume more weeds than any other class of live stock,

|

except goats. It is estimated that sheep will eat 90 per cent, of all

troublesome weeds. 11 They will destroy weeds in pastures, in grain

fields and corn fields after harvesting, and clear the fence rows. How-

ever, sheep are not scavengers to the extent that they can thrive on

refuse and weeds alone. In order to get sheep to consume leaves on

shrubs, the tenderer grasses must be scarce. Goats are better adapted
to clearing brush land than are sheep. Some farmers consider sheep

cessary as an economical means of controlling weeds.

The Sheep's Place on the Farm.

It is the specialist only who should engage in sheep raising as

his main farming enterprise, but a medium-sized flock is invariably
suited to conditions on an average farm. Sheep require relatively

little labor, the greatest amount being required during lambing time,

which is generally in March, a month when the average farmer wants

employment for his labor. Buildings may be erected cheaper than for

any other class of live stock. Rough feeds that are wasted and weeds
that are a nuisance are utilized and made into marketable products
of mutton and wool, and sheep may be slaughtered so as to provide
fresh meat at any season of the year. The following quotation is taken

from the United States Farmer's Bulletin No. 526: "Judged by its

composition, palatability, wholesomeness, digestibility, relative cost,

and the number of ways in which it can be prepared for the home

table, mutton is an important food stuff, which is well worth the at-

tention of the housekeeper who wishes to provide her family with an

attractive and palatable diet at a reasonable cost." Breeding sheep are

relatively cheap, and two cash crops, one of mutton and the other of

wool, are raised annually.

Obstacles to Sheep Raising.

One of the greatest obstacles to sheep raising is the lack of know-

ledge and interest in the proper care and management of the flock.

The labor required in caring for the flock is relatively small, but at

nU. S. Dept. of Agriculture, Bulletin No. 20, 1913.
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certain times, such as lambing, weaning, and breeding, certain details

must be observed. If the breeder is unwilling to give this attention

to his flock, it will prove a deficit rather than an asset to his farming

operations. With experience in sheep raising the management of

sheep becomes a simple proposition.

The dog nuisance is another serious obstacle. However, the

Pennsylvania Legislature passed a law in 1915 that protects the sheep
raiser to a greater degree than ever before. When the sentiment o:

a community is as favorable to sheep as to the "cur" dog, then sheep

Fig. 2. A C-typed Merino ram.

ought to have a fair show. It is possible to protect the flock further

by fences, corrals, and dogs which protect rather than destroy. It is

generally believed that dogs have caused more discouragement in

sheep raising during recent years than any other single cause.

Another obstacle in raising sheep is the trouble caused by para-

sitic diseases. This trouble, however, can be controlled by intelligent

management of the flock. By the selection of healthy breeding stock,

the rotation of pasture crops for grazing, the marketing of the lamb

crop early in the season, use of forage crops and special medicinal

treatment, this obstacle in sheep raising can be overcome.



Review of Sheep Growing in the United States. 12

"In the activities of the last century sheep raising reached its

>remacy in the East of the United States. The census of 1848

>hows New York 5,119,000, Ohio 2,028,000, Pennsylvania 1,768,000,

;rmont 1,682,000, Virginia 1,294,000, and Kentucky 1,008,000. The

iep in these six states represented about 66.7 per cent of all the sheep
the country. During the decade ending 1840, the sheep industry

rospered both because of the flourishing condition of domestic manu-
facture and the absence of any serious foreign competition. By 1860,

Fig. 3. A Shropshire ram.

shown by the census of that year, the number of sheep in Vermont,
New York, and the Eastern states had begun to decline, while on the

contrary, the number in the middle western states showed an increase.

For that year Ohio reported 3,547,000, and Michigan 1,275,000. The
whole number of sheep in the country increased between 1840 and
1860 only about 3,000,000. After the Civil War the wools from Aus-
tralasia and the River Platte began to come into competition with do-

mestic wools, and along with this competition came the tariff rates of

1867 to protect the domestic grower. The most dominant influence
in the wool-growing industry of the United States after the war was

12Vol. 1, page 195, Report of Tariff Board, 1912.
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the rise of sheep-growing in the West. The frontier country provec

particularly adapted to the pasturing of flocks, and in competition

with the western wool, the number of sheep in the East continued t<

decline. By 1890 the whole number of sheep in the New Englan<

and Middle Atlantic states, according to the census of that year, wa

only 4,278,000. The states that year with over 1,500,000 each wer

Texas, Ohio, Michigan, Montana, Utah, New Mexico, California, an<

Oregon. The far western states have continued their advance. L

1900 they contained 55.78 per cent, of all the sheep in the country, an<

in 1910 they contained 58.41 per cent of all the sheep in the country.

A Brief History of Sheep Raising in Pennsylvania.

"It is uncertain when sheep were first introduced into the colon)

of Pennsylvania." However, in August, 1683, William Penn wrot

concerning his colony, "Plenty of cow cattle and some sheep."
13

One of the first branches of industry that Penn sought to develo;

for his colony was the manufacture of woolen cloth, which stimulatec

sheep raising. In 1698 woolen mills were established (fulling). L

1723 stocking weaving was begun in Chester County. The Govern

ment placed the first Tunis sheep to come to America in the hands o

Judge Richard Peters, near Philadelphia, in 1799, which greatly im

proved the mutton qualities of the sheep in Pennsylvania, and many
were sent to southern states. "As early as 180014 the New Leiceste

was known about Philadelphia." Sheep of an Irish breed were exhib

ited at Philadelphia in 1809. Two Dutch breeds, the Texel and Fries

land, were introduced about this time, and also English breeds o

sheep.

An organization founded in 1809, and composed of the most prom
inent men of Philadelphia and vicinity, known as "The Pennsylvani;

Society for the Improvement of Breeds of Cattle," did much to en

courage and develop the sheep industry at this period in the state

The manufacture of wool in the colonies properly began with the

first erection of fulling mills, the woolen webs of the hand looms o

private families being carried to these mills to receive body and thick

ness. It is stated that in 1777 there were 100 stocking weavers a

Lancaster, then the largest inland town in the country.

13Special Report on Sheep, U. S. Dept. of Agr. 1892, page 29.
14Plumb's "Types and Breeds of Farm Animals," page 430.
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Around 1800, each farmer in the vicinity of Philadelphia and

Lancaster kept forty to fifty sheep.
15

Pennsylvania has played a great part in the development of the

Merino breed of sheep, which has been and is in a large measure the

foundation stock of the sheep industry of the United States and the

wool-growing countries of the world. The original importations of

Spanish Merinos were made by the following men : Robert Livingston,

United States Minister to France in 1802; Col. David Humphrey, Min-

ister to Spain in 1802; William Jarvis, American Consul at Lisbon, in

Fig. 4. A Southdown ram.

1810; and Richard Meade, American Consul at Cadiz, Spain, in 1810..

Dr. James Mease, near Philadelphia, during this period, was especially
connected with the improvement of sheep. In 1810 and 1811 over

2,500 Merinos were landed in Philadelphia, some being the best that

were brought to the country. As the Merino was a wool sheep and
not suited to the eastern section of Pennsylvania, where mutton was in

demand and the raising of sheep for wool alone was unprofitable, these

sheep were gradually sent westward or crossed with improved mutton

breeds, and by 1840 Merinos were unknown where formerly they had
been raised in abundance in the eastern part of the State.

15U. S. Sheep Report, 1892.
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However, the breed found a section of the State to which it was

adapted. This was in the western counties, particularly Washington
and Greene. Some idea of the important role that this section played

may be gained from the following quotation from "Modern Sheep :"

"When the manufacturer demanded a larger staple of wool" and "the

demand for mutton increased," then it was that broadminded breeders

of certain states conceived the idea of wool and mutton type. Most

prominent in this movement were breeders of Pennsylvania. From
Powers' "American Merinos" is quoted: "Fine flocks of Black Tops

Fig. 5. A Dorset ewe.

or Delaine-Merinos found in Washington County, Pa., tracing to the

Meade importations, contributed perhaps more than any other within

its borders to set Washington County at the very forefront of the

United States in the production of sheep and wool."

Taking the State as a whole there was small variation in the num-

ber of sheep from 1840 to 1880. In 1840 there were 1,767,620, and in

1880 there were 1,776,598. But there was a gradual shifting of loca-

tion within the State. The decline in eastern Pennsylvania was very

great, while the increase in the western section was sufficiently large

12



u> offset the loss in the East. Since 1880 the decline has been marked,
the number falling from 1,776,598 in 1880 to 945,002 in 1890. The
causes assigned were the low prices of wool as a result of the tariff

1882 the great expansion of sheep raising in the western states, the

velopment of coal lands, the ravages of dogs and infestation of

parasites. During this period the eastern part of the State was prac-

tically stripped of sheep. According to the United States Census of

I'.'IO, Pennsylvania had 883,074 sheep, of which 40 per cent, were in

Washington and Greene counties. "The Delaine wools of Ohio and

Pennsylvania were claimed to be the strongest wools of Merino blood

raised in the world/' 16 "The result of the raw wool investigation
establishes the fact that it costs more to grow wool in the United

States than in any other country; that the Merino wools required in

such great volume by our mills, are the most expensive of all wools

produced, that the highest average cost in the world is in the state

of Ohio and contiguous territory; and that the lowest average cost

on similar wool is in Australia." 17

Types of Sheep.

There are two general utility types of sheep one is mutton and

the other is wool. Many farmers in western Pennsylvania are raising

sheep for wool alone, and losing by it. According to investigations by
representatives of the Tariff Board, Greene County had 43 per cent,

wethers in 191 1 18 whose regular income is wool. "The total cost of

maintenance per head is $2.78 in case of crossbreeds and $2.44 in case

<>f~ Merino flocks/' 19 There were 543 flocks involved in this investi-

gation in this section. "For purebred Merinos the average net charge
1

against wrool per pound was 19 cents, and for crossbreeds 2 cents per

pound of wool was returned additional to the value of the fleece/'

"It seems important for sheep farmers of the hill regions of Ohio,

Pennsylvania and West Virginia, to seek wherever possible to pro-
duce fat lambs as an effective means of abating their wool costs/' 20

The results of several years of investigation at The Pennsylvania
State College-

1 have shown that sheep cannot, under average condi-

tions, be raised for wool alone or for mutton alone with greatest profit.

Mutton, however, is the most important consideration, and wool

lu Vol. II, Report of Tariff Board, 1912, page 301.
17Vol. I, Report of Tariff Board, 1912, page 10.
18Vol. II, Report of Tariff Board, 1912, page 272.
19Vol. II, Report of Tariff Board, 1912, page 373.

-"Vol. II, Report of Tariff Board, 1912, page 550.

Pennsylvania State College, Annual Reports 1911-12, 1913-14, 1915-16.
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secondary. The Shropshire breed as representative of mutton type

and the Delaine-Merino as representative of wool type were used in

this investigation. Under the conditions of the experiment the two

types were practically equal in profits. However, Merino sheep of

the smooth-bodied type, possessing mutton form, were more profitable

than the wrinkly or the heavier-wooled types. Likewise, the Shrop-
shire sheep, possessing the best fleeces combined with mutton form,

were most profitable.

Fig. 6. A Cheviot ram.

Breeds of Sheep.

"Which is the best breed?" This is a difficult question to answer

when the exact conditions under which sheep are raised and marketed

are not known for the immediate locality. However, selection of a

breed is important for greatest profit to the producer. A detailed

study of the characteristics of a breed should be made in order that

the breed selected will be adapted to conditions of market and environ-

ment.

The market requirements today are for "native" lambs that weigh
from sixty-five to seventy-five pounds, in good condition of flesh. This

kind of a lamb requires breeding in order to possess the desired condi-

14



tion and weight at the same time. The breeds that are larger and

coarser are likewise later maturing and do not meet average Pennsyl-

vania conditions. Neither does the extreme wooled type of sheep

meet those conditions. The most desired breeds are those of medium

size, combining a balance of mutton and wool characteristics and the

ability to produce early-maturing lambs. The more important breeds

re:

Wool breeds include Merinos or fine-wool breeds.

Type A Spanish or American Merino.

Type B American Merino.

Type C Delaine-Merino, Dickinson Delaine-Merino, Black-

Top Merino and Rambouillet

Mutton breeds include medium and coarse-wooled breeds.

The medium-wooled breeds are the earlier-maturing mutton

;ds and include the Shropshire, Southdown, Dorset, Hampshire,
ithdown Cheviot, Oxford, Suffolk, and Tunis. The coarse-wooled

;ds are later maturing than the medium-wooled breeds, and include

Lincoln, Cotswold, Leicester, and Rommey Marsh.

The C type Merino might well be considered as of mutton type,

:hough the wool characteristics of types A and B are possessed to a

iater degree than the mutton qualities of mutton breeds. By type
is meant a Merino sheep possessing the heaviest and finest fleeces,

indicated by numerous folds that cover the neck and body, and fine-

is in quality of the wool. By type B is meant a Merino possessing

slightly coarser wool fiber, a deeper flesh covering and folds on the

ick and hindquarters. The C type Merino is free from folds, with

the exception of an occasional one on the neck, and possesses a smooth

body covered with a longer fibered fleece than that of types A and B.

In the medium-wooled breeds the mutton characteristics predom-
inate. They are adaptable for small flocks and raised where inten-

sified farming is practiced. In hardiness they excel the coarse-wooled

breeds, but on grazing lands, where exposure is an important factor,

the Merinos excel the mutton breeds because of their denser fleeces,

which offer greater protection. The coarse-wooled breeds, due to

their open fleeces, cannot withstand exposure. Their fleeces are less

valuable and their lambs are later maturing. There is, however, one
breed of coarse-wooled sheep known as Black-faced Highland, of

Scotland, that is adapted to exposed conditions and to rocky and neg-
lected areas.

The selection of a breed should be made on judgment based upon
a breed's qualifications, and not upon mere sentiment. Standard refer-

15



ences, such as Plumbs' "Types and Breeds of Farm Animals," Craig'

"Sheep Farming," Government bulletins,
22

- and information obtaine<

from breeders and breed associations, should be studied. As a guid
in the selection of a breed the following points should be used :

1. Production of early or late lambs.

2. Grazing ability of sheep.

Fig. 7. A Cotswold ewe.

3. Ability to feed largely on grain or hay.

4. Milking qualities of ewes.

5. Fattening qualities of lambs.

6. Altitude and topography of land.

7. Size of flock.

8. Wool production.

9. Percentage of twins.

22Farmers' Bulletin 576 and United States Dept. of Agriculture Bulletin No.

94, 1914.
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10. Individual preference.
11. Market demand.

12. Community interest and demand.

Phases of Sheep Raising.

There are several methods of raising sheep which are determined

by the judgment of the breeder, based on market conditions and the

suitability of a given locality to the production of sheep for a given

purpose. The phase that will be given special consideration in this

bulletin is the method generally employed by the average farmer pos-

sessing twenty-five to thirty breeding ewes. In this method, mating
occurs in September or October, the lambs being born in February and

March. These lambs will be ready for market by July 1, if grain is

fed. To this method the mutton breeds and smooth-bodied Merinos

arc adapted. The details of management, however, to which sheep
under this method are subjected would apply in a general way to all

other methods. Another method of sheep raising is the production of

early spring lambs weighing fifty to sixty pounds by the middle of

April. The mating season under this method would be during July
and August for lambs born during December and January. Breeds of

sheep that mate during warm weather should be selected. The Dor-

set, Tunis and smooth-bodied Merino are satisfactory for the produc-
tion of early lambs. Rams of the other mutton breeds are used as

crosses on Merino ewes for the production of early spring lambs.

The production of winter lambs or "hothouse" lambs is a phase
of sheep raising carried on to some extent in Pennsylvania. In this

method the mating season begins in April and extends through the

months of May, June and July, the lambs being dropped from the first

of September until the middle of December. These lambs are raised for

,

a special trade, which is to supply a fine product out of season. This

phase of sheep raising should be undertaken only after first-hand

experience with sheep, and with a knowledge of market conditions.

Phis method involves higher cost of equipment, more labor and the

feeding of more expensive grain feeds than any of the other methods.
The breeds suited to this production are the Dorset, Tunis, and
smooth-bodied Merino. The latter breed, in this case, should be cross-

ed with rams of either the Dorset, Southdown, Tunis, Shropshire,

Hampshire, Oxford or Cheviot breeds. When crosses are made on
the Merino breed the medium-sized mutton breeds are more desirable

than the larger and coarser breeds for early-maturing lambs.

Another method of sheep raising is to utilize pasture land to the

i
greatest extent, fattening the lambs on grass. The lambs that are in

17



marketable condition are sold in the fall of the year, while those th;

are in need of more weight and condition are placed in the feed lot an<

disposed of during the winter or early spring. This method involv<

less labor and equipment than any of the other methods. The matin|

season beginning the middle of November, the lambs would be droj

ped in April and May. This method would be most practicable whei

sheep raising is done on an extensive scale with smooth-bodied Mei

inos, because of their superior grazing ability. The mutton breed ai

also adapted to this method.

Fig. 8. Merino ewes of C-type.

Any of the other methods could be used with either purebred
grade flocks, although the first method is the one generally practiced

Another phase of sheep husbandry is that of fattening westerr

lambs. This method involves the purchase of "feeder" sheep on th<

large sheep markets of the country, in the late summer or fall of t

year.

This method is not practiced in Pennsylvania except in a ve

small way, but is a general method in some of the corn belt states,

this method sheep, when purchased early, are fattened on pastun

supplemented with grain, or allowed to range over harvested graii

fields, and to "clean up corn fields." Another way to fatten them is ii

the feed lot with grain and roughage. This method has become

18



"speculative proposition" due to the high- cost of "feeders," and should

be practiced on a sufficiently large scale to require at least a carload of

sheep in order to save on freight and commissions. "Western" sheep
. are more desirable for this method than "native" sheep (raised east of

the Mississippi River), because they are more uniform in type, breed-

ing and quality, and are freer from disease.

R

Establishing the Flock.

Fifteen to twenty-five ewes is a sufficient number for any one

hout experience to undertake as a nucleus of a farm flock. A farm

k should consist of twenty-five or more sheep. A large flock of fifty

_. es makes it possible to invest in a good purebred ram and to use

him to his capacity, and also provides a unit number for labor and

equipment.

After the type and breed have been decided upon, the individual

breeding animals must be selected. This is important, since within

a breed there is variation in type, vigor, quality, form, resistance to

disease, wool, breeding ability, milking tendencies, disposition and

grazing ability.

The ram is the most important breeding animal in the flock since

he contributes fifty per cent., at least, to each crop of lambs, and often

more. If he is a purebred and a good ram he will be more pre-

potent than the females of the flock. Even in a small flock of sheep,

where the object is to sell the surplus as mutton, a purebred ram is

essential for the greatest profit. The Wisconsin23 and Missouri24

Experiment Stations have, on investigation, shown that purebred mut-

ton rams sire lambs that make greater gains, reach a higher condition

of flesh at less cost in amount of feed consumed, and command a high-
er market price than lambs sired by a "scrub" ram. To begin wr

ith,

one or two purebred ewes should be added with the females of a grade
flock. By a gradual building up of a purebred flock the breeder will

ibe able to handle such flock, after having gained the necessary ex-

perience on the cheaper grade ewes. Another inducement in gradual-

ly working into a purebred flock is the extra profit derived from the

raising stock of beauty and merit.

Selection of Ram.

The ram should conform to the standard which the breader has

in mind as the ultimate attainment of his entire flock. The ram should

-3Kleinheinz' "Sheep Management," page 5.
24Missouri Circular No. 65.
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first possess the essential characteristics of the breed to which

he belongs. Constitutional vigor is to be desired above everything
else. This is shown in the width and depth of chest, active move-

ment, expressive eyes, bright, pink skin free from a pale, lifeless ap-

pearance, or a bluish skin, which indicates ill health or lack of thrift

He should have good size and weight, but quality should not be sacri-

ficed for size. In judging weight, due consideration should be given

for fat. A ram should never be excessively fat, but rather in a mus-

cular condition. Fat in a ram renders him sluggish and inactive as a

breeder. The condition of a ram should be judged by the uniformity

of muscular development in the region of the back, loin, rump and leg

of mutton. Selection should be made with the idea of developing this

portion of the sheep's body to the greatest extent, since the valuable

region of the carcass for mutton is found here. Quality in a ram is

important, but more coarseness must be allowed than in the ewes

since a certain degree of that coarseness indicates masculinity. Mascu-

linity is the best indication of the breeding character of the ram

Quality is shown in the bone of the leg, the texture of the hair on the

nose and legs, the shape and size of the ear and, to some extent, the

quality and texture of the wool. To place accurate judgment on form

it is necessary to handle the sheep rather than to judge by observation

alone, since sheep may be trimmed in such a way as to deceive the

eye. The judge should first look at the teeth to determine the age

then the eye to observe the disposition and alertness, using both

hands to determine the width of the head, the width of neck, shoulder

chest, loin, back and rump. The ram should be uniform in width

throughout, with some allowance for greater width in the shoulder

for the ram as compared with wethers or ewes. His neck should be

short and thick and his body at the chest, middle and flank of equa!

depth and width, the leg of mutton carried down deep in the twist, anc

he should stand straight on legs. Rams that "break down" in their

pastern joints have a hereditary weakness of that condition, and shoulc

be avoided. The appearance of a ram should be blocky. The sides

should be straight, with level and parallel top and under lines. He

should be erect and stylish in carriage. The fleece of the ram should

show density, quality and length of fiber and secretion of yolk. These

indicate the value of wool. Wool is essential in mutton sheep as w(

as in Merino sheep, and due consideration should be given to it in tl

selection of breeding stock.
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Selection of the Ewes.

Uniformity in vigor, form, type, quality, breeding character and

breed character should be held uppermost in selecting ewes for the

flock. The ewes possess a relatively higher degree of quality than the

ram, and should be thoroughly feminine. Femininity in ewes indi-

cates "maternal instinct"
;
those possessing it are more regular breed-

ers and deeper milkers. Lack of constitutional vigor should not be

mistaken for femininity. Femininity is indicated by length and re-

finement of the head, docile eyes, a medium length of neck and roomy
body. Selection should seek to establish twin production of ewes,

which is a hereditary tendency.
25 Freedom from disease is indicated

by the pink color of the skin, alert expression of the eye and the yolk
in the wool. Large, roomy, vigorous ewes are a safeguard against

losses in lambs since they produce vigorous lambs and give a large

amount of milk. The most discouraging thing the young shepherd
contends with is a high mortality rate of young lambs at lambing time.

This can, in a large part, be avoided by the selection of the right kind

of ewes. Avoid the selection of old and emaciated ewes, as they

are invariably infested with parasites.

The quality, form and condition of the ewe are judged in the

same way as those of the ram. However, the ewe cannot approach
the ideal mutton form as closely as the ram, as the extremely

lowsct, blocky, and high-conditioned ewes have a tendency to be non-

breeders.

Age of Breeding Sheep.

A sheep should not be used for service until one year of age. As a

yearling, a ram may be mated with as many as thirty ewes without in-

jury. As a two-year-old a ram is at his best. He can be used until

eight to ten years of age if properly managed. He should never be

allowed to become too fat or be used excessively.

A ewe should be at least a yearling before raising her first lambs ;

otherwise, her size and vigor will be so stunted as to result in smaller

and weaker lambs. In the Merino breeds the ewes are often two years

old before raising their first lambs. The mutton breeds are not, on

the whole, as long-lived as the Merino sheep.
26 The average age

when ewes of the Shropshire breed are disposed of is about six to

seven years, while for the Delaine-Merinos it is about nine years.
26

^Wisconsin Bulletin No. 95.
26The Pennsylvania State College Flock Records.
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Some ewes at six years of age lose their teeth ("broken mouths"),
and should then be sold. "Ewes average a larger percentage of in-

crease in lambs after they reach full maturity at three years of age,

and until after they are six years old, when the rate of increase di-

minishes/'27

Age in a sheep may be readily estimated, since the permanent
set of teeth gradually replaces the temporary (milk) teeth. A sheep
is a lamb until the first pair of incisors replaces the central pair of

temporary incisors (sheep have no incisors on the upper jaw), at

about twelve months of age. The second pair of permanent incisors

replace their corresponding temporary teeth at the end of two years,

the third pair are replaced at the end of three years, and the fourth

pair at the end of four years, when a sheep is said to be fully matured.

Cross-Breeding

Many of our present day mutton breeds were founded by crossing
two or more breeds, resulting, after years of careful selection, in

established breeds. Cross-breeding may be used for the production

of market lambs, but the breeding stock should be bred pure. Com-

bining the grazing and early breeding character of the Merino with

some mutton breed makes an excellent market lamb. There is, how-

ever, sufficient variation in type within breeds to give a great range
for the selection of characters that are necessary to meet market re-

quirements of mutton and wool.

Inbreeding.

By inbreeding is meant the mating of closely related animals.

Promiscuous inbreeding leads to low constitution, loss of vigor, non-

breeding character and decrease in weight and size. This method

of breeding intensifies all characters, both good and bad. Only in

the hands of the experienced breeder, who is thoroughly familiar with

the ancestry of his animals and a good judge of sheep, should in-

breeding be practiced.

Care, Feed and Management of Ram.

Since the ram usually represents more than fifty per cent, of

the influence of heredity on each crop of lambs, his care, feed and

management must be duly considered. He should not be allow<

to run with the breeding flock. Keep him separate with a young rai

or wether for association. During all seasons of the year he should

- 7Wisconsin Bulletin No. 95.
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-cive sufficient exercise to give him a good appetite and keep him in

vigorous physical condition. Rams are more often injured as

jeders from lack of exercise than from any other cause. Old rams

dll not exercise sufficiently if fed too much grain. A ram should

rver become fat. During the winter he can be turned out into a yard
id allowed to eat his grain and roughage strewn on a smooth surface,

turned out in a field to hustle for dead weeds and grass. In the

ly spring he may be placed on pasture, but must be kept under

iclter at night to prevent pneumonia. An orchard is an ideal place

the ram during the summer months.

Feeding the Ram.

Experience of practical breeders demonstrates that a ram, to be

ipt in good physical condition, must be fed feeds with a liberal sup-

of protein and mineral matter. Because of its deficiency in both

these constituents, corn should never be fed as a sole grain feed to

ram, except when fed with legume hay in limited amounts. The
lount of grain fed will depend upon the condition of the ram, the

season of the year and the roughage fed.

During the winter months the grain for a ram should not exceed

one pound daily. In the spring of the year, feed no grain if the pas-

ture is good and the ram is in good physical condition. In August
the following grain mixtures are recommended for fitting the ram

>r the mating season : equal parts of oats and wheat bran
;
two parts

talfa meal and one part corn
; equal parts of corn and oil meal

; equal
irts of Canadian field peas and oats, or equal parts of corn, oats,

rheat bran, and oil meal.

The object should be to get the ram into as vigorous a condition

possible for the mating season, as his energies will be drained

that time. A mature ram weighing 150 to 200 pounds should eat

>ut two pounds of grain daily during the breeding season. How-

*er, it is very easy to get the ram to consume too much grain, and

that will injure his activity as a breeder. A vigorous ram averages a

higher per cent, of lambs that are strong and vigorous at birth. A
ram that is not vigorous may become sterile before the ewes of the

flock have all been bred. "Ewes bred early in the season of mating
to a single ram dropped a larger percentage of lambs than those near

the latter end of the season." 29

Succulent feed should be available at all seasons of the year. The
in England and Scotland, whence our mutton breeds have come,

29Wisconsin Bulletin 95.

23



are fed roots universally. Roots may be fed at all seasons of the year
in amounts limited to two or three pounds daily per head. The fol-

lowing roots are recommended : rutabaga or Swedish turnips and car-

rots. Sugar beets and mangelwurtzels are objectionable to breeding

sheep, since they cause calculi (stones) to form in the kidneys.
30

Cabbage may be fed in limited quantities to a ram, with good results.

Corn silage affords one of the cheapest and most desirable sources of

succulence. It must be free from mold, for when partially decom-

posed it is dangerous feed. 31

Clover hay and alfalfa hay are the best for rams. They should

be fed in limited amounts of three pounds daily when silage and

grains are also fed. Old rams eating too much hay become sluggish.

Clean oat straw, mixed hay and corn stover are satisfactory, but

necessitate a greater amount of grain in addition. Timothy hay is

one of the poorest hays for rams, as it causes constipation and has

less food value than clover or alfalfa.

The feet should be trimmed regularly to avoid foot trouble and

the breaking down of the pastern joint. Treatments with reference

to maggots, dipping, tagging and parasitic diseases apply to the ram

as to the rest of the flock, as discussed in later pages of this bulletin.

Value of A Sire.

The value of a ram will depend upon the uniformity of excellence

of his get. Constructive breeding is done with least expense through
the sire. He should always be a more superior individual than th<

average ewes of the flock. If his lambs are not equal to the ewes ii

merit, discard the ram and select another that is strong in those points

in which the ewes are weak. A good ram should be kept as long

possible to breed him in the flock without forced inbreeding.

Care and Management of the Flock.

Success in raising sheep at a profit depends largely upon intelli-

gent management of the flock. This discussion will be based on the

management of a farm flock of fifty ewes. The details, however, will

apply in a general way to sheep raising under Pennsylvania condi-

tions. It will be assumed that the object is to raise March lambs,

of sixty to seventy pounds live weight, fitted for market prior to July,

?'Iowa Bulletin No. 112.

31Purdue Bulletin No. 147 and Missouri Bulletin No. 120.
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Summer and Autum Management.

Summer Pasture. Blue grass pasture is one of the best for sheep.

Forage crops may be used but involve more labor, expense and care.

However, the problem of keeping the sheep free from parasites may
at times necessitate the use of forage crops, and also the "flushing"

of ewes for breeding. In most sections of Pennsylvania Sheep may be

turned on pasture by the first of May. No grain need be fed except

to the lambs, in creeps, when placed in protected quarters at night.

If fed grain, the lambs, can be weaned without losing in weight or

condition of flesh. Shelter is necessary to protect the ewes and lambs

Fig. 9.. A portable shade for sheep.

from cold and rains, which may cause pneumonia. Sheep should not

be allowed to graze the grass closely in the spring. Sufficient growth
should take place in order that a reserve of blue grass will be available

during July and August. On average pasture that will maintain a

cow at the rate of two acres a season, the same area will maintain

seven sheep averaging 150 pounds in weight. Sheep should not be

allowed to graze closely, since they will kill out the grass by eating

the crown of the plant. When pastured judiciously, sheep increase:

the stand of grass in thickness and yield.

Sheep should be grazed for as long a period as possible without

danger of exposure to severe weather. The cost of maintaining sheep
on pasture land valued at $60 per acre, with interest, labor and feed,

25



is less than one-half the cost of maintenance on a practical ration in

winter quarters.32

Under normal conditions sheep may be grazed for seven months
of the year. However, on bright days during the winter months it is

highly desirable to have the flock turned out on pasture to graze and

exercise.

While on pasture the sheep should be provided with shade, water

and salt. Sheep naturally graze when it is cool, and lie in the shade

during the hotter portion of the day. Trees are best for shade. Fresh

water and salt are necessities too often overlooked for sheep on pasture.

During early spring and late autumn, shelter that will protect the

sheep from cold rains will extend the period of pasturing by a month

or more without danger of losses. The two serious obstacles during
the summer months are parasites and the "sheep killing dogs."

Internal Parasites in Sheep.

In order that internal parasites may be controlled intelligently,

their life histories should be known. The most serious internal sheep

parasites in Pennsylvania are the stomach worms (Haetnonchus con-

tortus) and the worm causing nodular disease (Esophagostomum

columbianum). Another parasite associated with the pasturing sea-

son is "grub in the head," caused by the sheep gadfly (Oestrus ovis).

The Stomach Worm.

"It occurs in the fourth stomach, the place where the hay and

other coarse vegetable food of the host animal have finally become

converted into chyme, and where the worm can do the most damage

by irritation to the mucous membrane and by absorbing food that

should be utilized by the host animal.

"The male Haemochus contortus (stomach worm) attains a

length of three-fourths of an inch (20 millimeters) and has at the pos-

terior end a clasping organ, known as a bursa, which has a very char-

acteristic bi-lobed structure. The female may attain a length of one

and one-fourth inches (30 millimeters), and is characterized by a

spiral striping due to the coiling of the two uterine branches around

the intestine. The worms are red.

"The female produces a large number of eggs, which are passed
in the feces of the host animal. These eggs hatch in two days, if the

temperature and moisture conditions are favorable, and small em-

32The Pennsylvania State College Annual Report, 1911-12, 1912-13, 1915-
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bryos, in what is known as the rhabitform stage, escape. These

begin feeding and growing, the skin being molted in the process at

least once. The embryo is then in the sheathed stage, its former

cuticle completely encasing it. Embryos attain this stage in about

ten to fourteen days. The embryo is now sealed up and no longer

feeds. Previous to this time the eggs and embryos are easily killed by

drying and exposure to low temperatures. After becoming ensheath-

ed, the embryos are very resistant to these conditions. During wet

weather and while the dew is on the grass, the embryos crawl up the

blades of grass, and sheep or cattle eating the grass take the embryos
into the stomach where they develop into adult worms."33

Irritation of the mucous membrane is produced by the worms,

causing irregular digestion, resulting in scouring. These worms are

blood-sucking, and cause an anaemic condition of the animal. Infec-

tion is most serious in lambs which, apparently healthy, become low

in condition during July and August, and often die. Lambs affected

have diarrhoea, are unthrifty, wreak and emaciated. Mature sheep
are able to resist stomach worms, but when heavily infested become
weak and are unable to stand the extra strain of lambing.

Nodular Disease.

"The adult worms live in the upper part of the large intestine in

sheep." "The female worm attains a length of about five-eighths of

an inch (15 millimeters), the male being a little shorter. The worms
have a characteristic solid-white color which differentiates them from

most of the other sheep parasites, which are somewhat translucent,

yellowish, or in the case of stomach worm, red. The head is bent

over and forms a hook with the body. The parasite appears to be a

native of this country, which has adapted itself to our sheep.

The life history of this worm is not completely known. The

eggs produced by the female are passed with the feces of the host_

\Yhen the resulting embryos again come to light they are found in*

tumors in the mucous lining of the intestine." Here they form cysts
which become surrounded by a green necrotic material due to the

resulting inflammation. "The cysts break down and the embryos live

in the necrotic mass. After a time they break from the tumors,and

attain maturity in the lumen of the intestines. It appears that the

formation of tumors may not be essential to the development of the

'"Twenty-seventh Annual Report, United States Bureau of An. Industry*
page 443.
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worm, and perhaps the state in the intestinal mucosa is entirely omit-

ted at times. Curtice (1890c) made observations, and surmises that

this species develops normally in the lumen of the intestines, and even

gets to the mesenteric glands, the liver or the omentum
;
that those

which penetrate the wall of the intestines may develop slowly and at

length get to the lumen of the intestines, or may die
; that this tumor-

making stage of the life history may favor the survival of the species

by providing slowly developing forms which pass the winter here

and mature in the spring, at a time when the eggs spread on the pas-

tures will better serve the purpose of infestation; and that worms

penetrating the walls of the intestines too deeply, such as those attain-

ing the omentum or the liver, perish/'
34

This disease is incurable, and animals infested must be properly

managed. If not intelligently managed the entire breeding flock will

be lost eventually Symptoms of the disease in lambs are diarrhoea,

vigorous appetite, loss in condition of flesh and enfeebled thrift.

This disease is more fatal to mature sheep than to lambs because of

time required for the disease to develop to an acute stage. In mature

sheep the disease is recognized by an emaciated condition, feeble-

ness, pale or bluish skin, a listless expression of the eye, and a good

appetite. The vitality is lowered, and the extra strain of lambing,

secretion of milk and exposure to weather cause complication and

death. Some ewes while apparently in high condition of flesh, are

noticeably lacking in vigor.

Rotation of Pastures.

In order to control parasites, rotation of pastures for the flock is

considered the most practicable method. Another method is the in-

tensified forage crop system used by English shepherds on high-priced

land.

By having the pasture so arranged as to allow the flock to be

alternated every ten days on two or more areas, the infestation of the

sheep by the worms can be partially controlled; for during the

interval that the sheep are off pasture many of the larvae that are

developed in the feces from the sheep die. In a badly infested flock

the 4ambs should be weaned prior to June, or kept in dry lot separate

from the ewes, and allowed to nurse their mothers at night. Lambs
raised in dry lot for breeding purposes, when fed succulent feed in

the form of green alfalfa, clover and other forage crops, with grain,

84Twenty-seventh Annual Report, Bureau of An. Industry, U. S., page 448.
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will develop into vigorous breeding animals.35 This last method is

the most satisfactory one where the breeding flock is infested with

nodular disease. The infested animals should be sold.

"By the bare-lot method, it is possible to raise lambs, up to the

period of weaning, and without separating them from their affected

mothers, practically free from nodular disease of the intestines. The
method is worthy of trial by flock masters owning breeding ewes

affected with nodular disease."36

Treatment for Worms.

There are several medical treatments for worms
; they should be

considered as preventives, however, rather than absolute cures. In

winter quarters a mixture of tobacco stems and salt is considered

desirable in eliminating worms from the digestive tract. A vermi-

fuge recommended by Dr. Law is "Arsenous acid one dram, sulphate
of iron five drams, powdered areca nut two ounces, common salt four

ounces." This is sufficient for one dose for thirty sheep. It may be

given with the salt, or in ground feed. If the flock is apparently

healthy, four doses, given at intervals of three days, is sufficient. If

symptoms of stomach worms are manifested the animals should be

dosed daily until they have received from five to ten doses, the amount

depending upon the condition of the animal.37 This vermifuge should

be given to the flock prior to being placed on pasture in the spring,
or when placed in winter quarters.

Treatments for stomach worms include gasoline, turpentine or

benzine, given as a drench, the method being the same for each. The

sheep should be kept "off feed" for twelve hours. One dose for a

lamb at weaning is five ounces of cow's milk, one-half tablespoonful
of gasoline and one tablespoonful of raw linseed oil, thoroughly
mixed. For a mature sheep the amount of gasoline is doubled. This

treatment should be given on three consecutive days.

Another treatment is one-quarter of a pound of blue stone or cop-

per sulphate, dissolved in a quart of hot water with enough cold water

added to make nine quarts. This solution is used by many shepherds
for stomach worms. This solution is given as a drench, one table-

spoonful to a lamb four months old, or two tablespoonsful to a mature

sheep. Only one dose need be given, and an overdose is dangerous.

85Breeder's Gazette, May 18, 1916.

^Louisiana Bulletin No. 89.

37
Craig's "Common Diseases of Farm Animals/
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Drenching Sheep.

Great care must be exercised in drenching sheep. The sheep
should stand on all fours, with its rump firmly pressed into a corner,

the operator standing astride the sheep, holding its head in a horizon-

tal position. By the use of a long-necked bottle or a funnel with a

rubber tube attached, gradually administer the dose, without causing
exertion on the part of the sheep. If the sheep struggles too much, or

if the head is held too high, or when large doses are quickly given,
the solution may enter the windpipe and pass into the lungs rather

Fig. 10. Sheep on rape pasture.

than into the esophagus to the stomach. Drenching is usually fatal

to the sheep if the solution enters the lungs.

The Use of Forage Crops.

The use of forage crops, properly managed, will control parasites,
but without due precaution they may cause greater infestation. The

English shepherd employs this method for sheep raising on an inten-

sified plan, where land is expensive and the greatest return per acre

of land is necessary. The sheep raiser in this country may well fol-

low his example where sheep are raised in flocks of more than fifty
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on high-priced land, and especially when engaged in raising sheep

exclusively for mutton production.

The method consists in grazing on a forage crop, such as winter

wheat, rye, alfalfa, clover, rape, turnips, oats and peas, soybeans and

corn. Hurdles made of board panels, hung on movable standards,

or a portable woven wire fence, may be used. The hurdles or fences

are provided with "creeps," or openings wide enough to allow the

lambs to pass through without injury. In this way the lambs graze
ahead of the ewes on the fresh crop. The portable fences are moved

up as the ewes graze down the forage, sufficient area being allowed

for a period of two weeks. In the case of roots, the tops grow out

again and the roots may be harvested in the late autumn. The early

forage crops, depending upon the season, may be replaced, and the

ground reseeded for a second crop.

Rape is a crop that may be used during the entire season, as

it will produce a crop if sown at any time from early spring until

September 1. Rye, sown in August, furnishes an excellent early

spring pasture. If corn is used it should be grazed when eighteen
inches high. Fifty to sixty lambs may be grazed on a half acre of

good stand of rape for two or three weeks. The forage crop should

be so arranged as to be in proper growth when the sheep are placed
on it, at different intervals, during the summer. In the use of a for-

age crop there is danger from bloat, especially before the sheep are

accustomed to the forage.

Treatment for Bloat.

Ewes and lambs are subject to bloat when placed on forage crops.

Drenching with new, warm, sweet milk, one pint for a lamb and one

quart for a mature sheep, will relieve the sheep, when followed by a

drench of three to four ounces of castor oil. Another remedy is as fol-

lows : "when first in distress, administer three tablespoonsful of raw
linseed oil containing a teaspoonful of turpentine. If this does not re-

lieve at once, tie or hold a large corn cob, or stick of similar size,

crossways in the mouth like a bridle bit; hold the head up, stand

astride the ewe and seek gently to press the gas out with the knees.

Do not use too much force."38 One pint of a one-half of one per
"cent, solution of formalin is also a remedy for a mature sheep. For

quick relief in severe cases, make an incision high up on the left

side at the point of greatest distention. This will relieve the first

38Wing's "Sheep Farming in America."
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stomach (rumen) of gas. A thoroughly disinfected knife, or better

a trocar, should be used for this operation. All cases of bloat should

be treated at once.

Prevention of Bloat.

Sheep may be gradually accustomed to forage crops in a way
to prevent bloat. In the beginning, they should be well supplied with

grass or some dry roughage, and not placed on the forage until after

the dew is off. Allow them to graze for one hour the first day. Fol-

low this method on succeeding days, increasing the length of time by
an hour each day, and at the end of five days the sheep or lambs may
safely be placed permanently on the forage crop. It is good practice

to have blue grass pasture in addition to a forage pasture, for the best

use of the forage crop and the prevention of bloat.

The Sheep Gadfly.

Riley (1869) describes it as looking "something like an over-

grown house fly." It has no mouth and hence does not feed, the

principal purpose of the animal at this stage being that of reproduc-

tion. After the mating of the male and female flies, the female de-

posits its larvae, already hatched from the eggs, inside the nostril of

the sheep. The larvae are provided with hooks, and by means of

these they work their way up into the nostril of the sheep. The lar-

vae develop into grubs, which attain a length of three-fourths of an

inch (20 millimeters). The larvae are first white, but later become

yellow, and finally a dark yellow with a black band on each segment,
and the segments armed with black spines. This is the stage in which

the parasite is most commonly seen and described. At the proper
time the grub escapes from the nostrils, falls to the ground and bores

its way under the ground to a depth of one or two inches. After a

period, which varies with the weather conditions, the mature fly

emerges from its pupal case and makes its way to the open air.

The larvae deposited by the female fly "crawl around in the

sheep's nostrils and work their way into the passages of the turbin-

ated bones and into the frontal sinuses." "The irritation caused by
the grub results in catarrh, from which the disease due to grub takes

the name of "snotty noses." Worse than this is the fact that the in-

flammation set up in the nasal mucosa causes an irritation of the nerves

of smell, and the inflammation is transmitted along the short course

of these nerves to the brain. When the grubs are numerous the ef-

fects on the sheep are serious and at times fatal. The catarrh is ac-
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companied with considerable sneezing and snorting. Later the ani-

mal shakes its head or rubs its nose on the ground. As a rule it is

able to survive the attack until the escape of the larvae from the

head, and then the symptoms abate and the animal recovers."39

Few sheep die from grub in the head, but preventive measures

are desirable. One method is the smearing of the nostrils with some

substance that is offensive to the flies. Smearing the nose with pine

tar, or a mixture of tar and fish oil, will keep the flies away. The

application should be made at least once a week. One of the corn-

Fig. 11 Sheep killed by dogs. Part of a flock of 192 head in Calhoun County,

Mich., killed in one night by the attack of two dogs. Few of these sheep
were bitten or maimed; they were simply run to death. (Photo by courtesy
of Breeder's Gazette.)

mon methods of applying tar to the noses of the sheep is to smear
it on holes two and one-half inches in diameter in a board which
is placed over the salt trough. The flies are most troublesome during

June and July. Another preventive measure is, "to provide the sheep
with a cool, well-ventilated and darkened resting place in which they

may remain during the heat of the day in the warm season."40

i9The Twenty-seventh Annual Report U. S. Bureau of Animal Industry,
Page 453.

40Shaw's "Management and Feeding of Sheep."
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Protection from Dogs.

Dogs have been responsible for enormous sheep losses in Pennsyl-

vania, and in many localities have discouraged sheep raising to the

extent of annihilation. According to the State Department of Agri-

cuture 5,808 sheep were killed in Pennsylvania in 1915. Are dog

owners determined that their dogs shall prevent the development of

Fig. 12. A dog-proof fence.

the sheep industry, which might be a source of .profit to the farmer

and an economy to the consumer? If adequate laws were passed and

enforced, the dog nuisance would become practically negligible, as

it is now in some European countries. The enforcement of these laws

depends upon whether the community sentiment is as favorable to

sheep as it is to dogs. A good dog is a worthy companion, but the

owner should keep him where he will not menace his neighbors'

property.
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Besides enforcing the law, the sheep raiser can do a great deal to

protect his flock from the ravages of dogs. A dog-proof fence about

a paddock or enclosure, in which the sheep are kept at night, will pre-

vent night attacks, which are the more frequent. The use of bells

hung on the large sheep will often warn the farmer of the presence
of dogs. Some advocate the presence of a few goats in the flock as

protection.

A Sheep Corral.

An enclosure surrounded by a five-foot, woven wire fence, with

a barb wire at the bottom and two at the top, provides a dog-proof

Fig. 13. A sheep corral provided with shelter and a breeding pen.

corral. Such fences may be constructed at prices ranging from

seventy-five cents to one dollar per rod for material and labor. The
corral for a flock of fifty ewes should be one acre in extent, and well

drained, in order to make a stand of grass secure. A fence 36 inches

high should divide the corral into two equal parts, so that the flock

may be alternated at ten-day intervals
; otherwise, parasitic in-

festation will result. A cheap shed, open to the south, will pro-
vide protection to the sheep from the severe weather of early spring
and late autumn. It must be dry, well bedded and drained, so that

the sheep will not become filthy, a condition which results in fly
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trouble, foot rot and injury to the fleece. For a flock of fifty breeding
ewes a shed thirty feet long and twenty feet wide will furnish the

necessary space.

Dipping Sheep.

Sheep are subject to external parasites, of which there are three

classes, namely, scabies, ticks and lice. These can be easily controll-

ed by dipping in a solution of a standard disinfectant. The sources

of these parasites are stock cars, introduction of new stock and infect-

ed quarters. Before new stock is introduced into the flock they
should be dipped. The flock should be dipped twice a year, once in

the spring and once in the autumn. Even though no external para-

sites are present, dipping is a precaution. It cleanses the wool and

T SH&EP
DIPPING VAT:
MflOE: OF HErflVY

VrtNIZED I ROM WIT
STE-tL RErlMFORCEMEttT

AS SHOWN

Fig. 14. A sheep dipping vat.

improves its quality. If ticks or lice are present, two dippings at

intervals of fourteen days apart, in the spring of the year, are neces-

sary. The first dipping will kill the adults and the second dipping

will kill the parasites that have hatched during the two-week period.

When the ewes are shorn the parasites go to the lambs, where

the wool is longer and offers them protection. May is therefore a

good month for this operation. A warm day should be selected, as

cold, damp weather may cause pneumonia, especially to those sheep

weakened by internal parasites or nursing more than one lamb.

A dipping vat similar to the one illustrated is a convenient piece

of equipment for any farmer to have, since it can be used for swine

and other stock. It should be at least eight feet long, twenty-two
inches wide and four feet deep. It may be made of concrete, wood, or

galvanized iron. The vat should be placed in a hole two feet deep, so
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at the operators may handle the sheep conveniently. At the time

dipping it is desirable to have a chute of permanent or tempor-
construction. This provides a means of placing the sheep in the

t one at a time. At the outgoing end the vat has an angle of forty-

e degrees provided with cleats or notches which give the sheep a

thold when leaving the vat. A sloping platform, also provided
ith cleats, should be constructed at the end from which the sheep

leave the vat ;
this allows the solution to drain off the animals and re-

turn to the vat.

A two to five per cent, solution of any of the standard coal tar

infectants will kill ticks and lice. A dip made from soaking tobac-

co stems is satisfactory. Prepared arsenical dips may be used, but

directions must be followed carefully. The solutions should be

thoroughly mixed at the time of dipping at a temperature of 90 to

95* F.

The sheep, when placed in the vat, should have its head pushed
under quickly for an instant, and should be kept standing in the

solution for one minute.

Trimming of Feet.

KThe
feet of sheep should be trimmed at least twice a year. The

jep is set on its rump, and the operator trims each foot, being care-

not to cause bleeding. Well-trimmed feet do not collect filth

between the hoofs. Soreness is thus avoided. All sheep that show
evidence of lameness should be examined at once, so that causes of

foot rot may be discovered in time.

Old or heavy sheep that are regularly trimmed, stand straight

on their feet and do not break in the pastern joint.

Foot Rot.

This disease may be due to soreness caused by too much moisture

and filth between the hoofs. True foot rot is infectious and spreads
; very rapidly on wet land and in foul quarters. There is a discharge
with a very offensive odor, and the hoof itself becomes rotten in

places. The skin above and between the hoofs is red, tender and

swollen. The animal is lame and becomes unthrifty. The disease

prevails more especially in late summer and on low wet lands.

"Treatment : Clean thoroughly between the toes
; pare away all

the diseased horn and remove the loosened pieces. The hoof, if grown
out of shape, must be trimmed to normal proportions. The patients

37



should be kept upon clean, dry footing, and serious cases should be

kept in the yard or in dry stables. Four per cent, carbolized tar

makes a good application for cleansing and disinfecting, and keeps

out dirt. Treatment of the whole flock may consist in driving it

through a large pan containing a solution of copper sulphate about

four inches deep. The animals should be forced to remain in the pan
several minutes. This solution should be made up by dissolving a

pound of copper sulphate in the proportion of one to two pounds per

gallon of water."41

Maggots.

During the hot, humid days of summer the blow-fly is trouble-

some to sheep. These flies lay thousands of eggs in the folds of

Merino sheep and in the filthy or wet fleeces of other sheep. Clean

and dry quarters are the best preventive of this fly. The eggs hatch

into larvae known as maggots, which eat their way into the flesh

of the animal. Animals afflicted with these parasites are easily de-

tected because of their restlessness. The treatment is simple and ef-

fective. The wool is shorn off close to the body where the maggots
are located and a kerosene emulsion applied. A coal tar disinfectanl

in a ten per cent, solution may be used. The wound should then be

dressed with a two per cent, carbolized salve.

Weaning the Lambs.

At twelve to sixteen weeks of age, lambs may safely be weaned.

Weaning should take place prior to June 1, for when lambs are

allowed to run with their mothers during July and August heavier

infestation with worms results. The ewes need rest after nursing

lambs, and should be given an opportunity to build up their physi-

cal condition before the mating season begins. A breeding ewe in

good physical condition when bred produces a higher percentage of

lambs than when in low physical condition.

The lambs that are not marketed should be placed in a pasture

lot that has not previously been grazed by sheep that season, in

order that they may be kept free from parasites. No grain need be

fed to growing lambs destined for breeding purposes when good pas-

ture is available.

At weaning the lamb should be separated from the ewe, and th<

latter placed on pasture that is short of grass so that the milk flow will

decrease. The second day after weaning the entire flock should b<

41ReynolcTs "Veterinary Studies."
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LMme over and each ewe milked out. This operation is repeated on

the fourth day after weaning. At that time most of the ewes will

be "dried up sufficiently to prevent caking of the udders. However,
the deep milking ewes, the best mothers, should be treated further

until safely "dried up/'

Fig. 15. 1. A docking pincer. 2. An ear punch. 3. A wool card. 4. Pruning
shears. 5. Wool shears.

Caked Udders.

Ewes with caked udders (garget) are rendered valueless as breed-

ers unless properly treated; this is, important, since the best milkers

are most often affected. In case udders become caked, an application
of ointment consisting of four parts lard and one part turpentine,
or a tincture of iodine or belladonna leaves, or camphorated oil,

thoroughly rubbed in, will cure mild cases. Garget may arise from
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congestion of milk in the udder, bruising and chilling of the udder, or

from infection. The first three causes can, in most cases, be cured

by the above treatment. Infection of the udder is rarely cured ex-

cept in the case where special treatment is used. Dr. Miller's treat-

ment42 is to inject through a teat a saturated solution of boric acid,

and apply a sharp blister
; give the patient a mild physic, and protect

against unfavorable weather conditions
;
as soon as an abscess forms*

in the udder, open it, so as to give free discharge, and wash out fre-

quently with boric acid solution.

Resting of the Ewes.

When safely "dried up" the ewes should be placed on good pas-

ture and allowed to rustle for nourishment. This will give them a

chance to rest after nursing their lambs. The restoring of weight
lost during the lactation period should be gradual.

Sorting the Ewes.

The ewes should be sorted before being bred in the fall of the

year. Animals eliminated for various causes should be placed separ-

ately, fattened and disposed of. The following points should be consid-

ered in eliminating breeding ewes from the flock : character of lambs

produced, number of lambs, disposition, milking qualities, freedom

from disease
;

if purebred the breed character, age and non-breeding

tendencies. Ewes that fail to breed any season should be eliminated ;

"twin getters" should be selected. Deep milkers may be in low condi-

tion
; therefore, do not mistake them for those afflicted with parasitic

disease. Broken mouths (with no incisors, or only a few), caked udders,

the emaciated, the weak and those afflicted with goiter should also

be sorted out. Detailed records of lambing, breeding and wool pro-

duction will assist the shepherd in sorting out his breeding flock.

Flushing Ewes.

By flushing is meant the bringing of the ewe to an optimum
condition of flesh and vigor for mating. Flushing insures the pro-

duction of a higher percentage of lambs,43 and the breeding of ewes in

a shorter period of time. By this method the periods of heat are more

regular and a majority of ewes get in lamb at the first or second ser-

vice.44 Judicious feeding is the means by which ewes are prepared

42Craig's "Sheep Farming."
43Kleinheinz' "Sheep Management/'
44

Craig's "Sheep Farming."
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for breeding. Since the ovum is the hereditary part contributed by
the ewe to the lamb and the spermatozoon the hereditary carrier of

the ram, it seems reasonable that when the animals producing these

two cells are in a vigorous state of health and nourishment the vital-

of the organs that produce the cells would also contribute more

igor to the cells themselves.

Flushing is accomplished by feeding extra feed on pasture and by
ic use of a forage crop. In a wet season when grass is abundant

there is no necessity for extra feeding; in fact there is danger of get-

ting the ewes too fat. Usually a daily allowance of a quarter to a

half pound of grain mixture, rich in protein, is sufficient to flush a

ewe in a period of four to six weeks. Rape pasture is recommended

highly for this purpose. One acre of rape will ordinarily flush forty
to fifty ewes when they are grazed for only one or two hours daily.

The extent of extra feeding will depend upon the condition of the ewes.

There is less danger of excessive fat from the use of forage crops
than from grain. This method of feeding should be continued until

the ewes have been bred at least once.

The Mating Season.

Preparatory to mating, the ewes should be trimmed about the

vul\a and all tags removed. The method of handling the ram will

depend upon the number of sheep in the flock, the method of sheep

raising practice and the experience and quality of labor employed.
For small flocks of twenty-five or less ewes, allow the ram to run with

the ewes. However, the ram should not be placed with the flock

longer than an hour the first two days. If fifty ewes are to be safely
bred to one ram, the "hand-coupling" system should be employed.

By this system is meant allowing the ram to be with the flock in the

early morning and the late evening to serve the ewes that are in heat.

The ram should not serve more than three without a rest, lest he

be rendered sterile. The ram should have lamp black placed on

the breast so that all ewes are marked by him. When mated the

wes should be separated from the flock and records made of the

date of service, so that the time of lambing may be closely pre-

dicted. The ewes that have been bred snould be watched, and if

a large number of them come in heat again a new ram should

be secured. When the rams are allowed to run with the flock, mark-

ing of the ewes by the ram should be practiced, records being taken

at the end of each day of the ewes newly marked. In raising "hot-
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house lambs," or with large flocks of a hundred or more sheep, when

pedigree records are not kept, several rams should be placed with th<

flock, one ram being used for forty ewes.

During the breeding season the ram must be carefully fed and ex-

ercised. If separated from the flock, another ram or an old ewe thai

has previously been bred should be kept with him. His appetites

should be keen and a grain ration of equal parts of oats, wheat bran

and oil meal, not exceeding two pounds daily, should be fed. Suc-

culent feed in the form of roots or grass will serve to keep him in

good condition. A ram that loses his appetite may become tem-

porarily sterile at this time.

The time of breeding for March lambs begins the middle of Sep-

tember. The normal gestation period in sheep is 146 to 147 days foi

mutton breeds, and 152 days for Merinos. The periods of heat occui

normally at the end of eighteen to. twenty-one days. The breeding

season should last at least six weeks, to allow for a second service of

ewes failing to become pregnant from the first service. After the matii

season, the feed for the ram should be reduced and he should be rested.

Late Autumn Pasture.

After the grain and corn crops have been harvested, the

may graze on them. The sheep will "clean up" the fence rows, the

weeds and the waste forage that was not collected in harvesting.

The longer the sheep are kept on pasture or grazed on harvested fields,

the better. They are thereby utilizing feeds that are otherwise wast-

ed. Grazing also keeps the sheep in better physical condition. In

most sections of Pennsylvania sheep may be grazed without extra

feed until December first, if given shelter at night.

Winter and Spring Management of the Flock.

Shelter. During the winter months the sheep should be con-

fined to shelter that is dry and furnishes protection from rain, wind

and snow and has available exercise lots. An open shed similar to that

illustrated in figure 16 gives plenty of warmth to sheep dur-

ing the coldest weather. The open shed should face the south and

have swinging doors that can be lowered during severe weather.

The exercise lot should have at least twenty-five square feet of space
for each mature sheep. The construction of this shed is cheap and

simple, and need not cost more than $1.50 per animal for a flock

of fifty ewes. The shed should be well ventilated, but free from
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raughts. Convenience should be considered, and fields or pastures

to which the sheep may run during winter days is important. The

should be placed on an elevation, so that all water will drain

ray. A windbreak should shelter the exposed portion of the shed.

>ace should be provided for bedding, roughage and feed. The doors,

sts and feed racks should be constructed so as to give plenty of

ice for the sheep to pass without crowding, a condition which

ith pregnant ewes, often results in abortion.

CROSS SECTION OF SHED

Fig. 16. Cross section of The Pennsylvania State College sheep shed.

The only season when warmer quarters are necessary is during
the lambing period. Then the ewes are taken into the barn or some
shelter that is relatively warm, so that the lambs are protected for a

few days until they have strength to resist severe weather.

Where winter lambs, "hothouse lambs" or early spring lambs

arc raised, it is desirable to have warmer quarters than an open shed

provides. A barn constructed on the plan illustrated in Figs. 17 and

18 will provide warm quarters for a flock of sixty breeding ewes.45

It has a semi-circular roof, and the walls may be constructed of lum-

ber, stone or cement concrete. The floor plan provides for a root

cellar, a feed room and four pens, one of which is so arranged as to

be used for temporary lambing quarters. The feed racks are movable.

The doors are wide, those at the end being six feet and those at the

side seven feet. The top half of each door is hinged above and opens
inward and upward. The windows, which are thirty inches by four

feet, should be hinged at the bottom and swing inward, so that

they may be opened for ventilation without causing draughts direct-

ly on the sheep. The floor above the pens should be tight, so as to

prevent the chaff and dirt from sifting through upon the backs of the

sheep below. Ventilation flues are also provided.

45Sheep Husbandry in Canada, Bulletin 12, 1913.
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Equipment.

Feed racks should be built to prevent chaff from getting into th<

fleece of sheep. Any rack that will allow the sheep to shake am
root into the hay will result in dirty and shabby fleeces. Such fleeces

are termed "unmerchantable/' and bring from one to two cents

a pound. The rack illustrated in Fig. 19 has a box beneath which pn

I4'0' H

Fig. 17. Floor plan of a sheep barn, (Canadian Bulletin No. 12).*

vides a means of feeding corn silage, roots and grain in the same racl

with the hay. Boxes should be provided for salt which should be kept
before sheep at all times. For a large flock, watering troughs should

be provided, but for small flocks, buckets may be used. As shown in

the illustration (Fig. 20), temporary lambing pens can be arranged,

consisting of hinged panels four feet long and two and one-half feet

high.

*Drawn by the Division of Farm Mechanics of the Dept. of Agronomy.
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Bedding.

The quarters should never become moist. Oat straw makes the

best bedding, since the bearded varieties of wheat, barley and rye get

Fig. 18. Cross-section plan of sheep barn, (Plan Canadian Bulletin No. 12).

>

Fig. 19. This feed rack furnishes space for grain and hay, and protects the
fleece from chaff.
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into the fleece and irritate the sheep. The manure should be removed

frequently during the winter months.

Feeding the Pregnant Ewes.

When clover or alfalfa hay is fed, with corn silage or roots as a

source of succulence, grain need not be fed until four to six weeks

prior to lambing. The expense of maintaining breeding ewes should

be as low as possible without injury to the forthcoming lamb. Ex-

periments
46 have shown that alfalfa alone is too expensive, that corn

silage alone causes the ewes and lambs to be weak
;
but that a combi-

nation of corn silage not to exceed three pounds daily, and as much al-

falfa hay as the ewes will consume, furnishes an excellent roughage
ration. Timothy hay is a poor sheep feed, and causes constipation. Corn

stover and oat straw are good roughages, but must be fed with a

greater grain allowance and are best with some succulent feed like

corn silage in addition. Only good corn silage may be fed safely to

sheep, as sour, (highly acid) decomposed or moldy silage will result

in abortion or death to the pregnant ewes. Swedes or rutabagas,

turnips and carrots are satisfactory roots, but mangels and sugar
beets cause calculi47 (stones) in the kidneys and should not be fed.

The allowance of roots to pregnant ewes should not exceed three

pounds daily.

Some grain is necessary before lambing to stimulate greater milk

flow. It also serves to stimulate the appetite for roughage. If the

ewe is in good physical condition a quarter of a pound of a grain mix-

ture per ewe is sufficient,*this amount to be fed four to six weeks

prior to lambing. Grain should not be introduced into the ration or

increased materially within a week of lambing, as it may cause milk

fever. After the lambs have made a start the grain ration should be

increased to one-half pound per animal, and by any additional amount
considered necessary to meet existing conditions. Shepherds pre-

fer wheat bran, oats and oil meal for breeding ewes. Corn is con-

sidered too fattening, and is used sparingly. Experimental evidence

does not bear out the opinion of old shepherds on this point when corn

is fed in limited quantities. .
A ration used by The Pennsylvania

State College with good results is composed of five parts shelled corn,

three parts oats, two parts wheat bran and one part oil meal. The

^Pennsylvania Annual Reports 1911-12, 1913-14, and 1915-16.

47Iowa Bulletin No. 112.
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Ohio Station found a ration composed of four parts corn and one part

oil meal cheaper and more satisfactory than the Pennsylvania ration.48

Regularity, cleanliness and quiet must prevail in the successful

feeding of pregnant ewes.

Exercise of Breeding Ewes.

Feeding alone will not produce strong and vigorous lambs from

breeding ewes. The vigor of the ewe is invariably transmitted to

the lamb. One of the difficulties in managing breeding ewes during
the winter is their tendency not to exercise sufficiently. The ewes
should be placed on pasture or fields to exercise and gather weeds or

dead grass. When the snow is too deep, paths may be made and hay
or grain strewn in them which will cause the ewes to exercise. An ex-

perienced shepherd never forgets to have his ewes exercise daily, as

it stimulates their appetites and makes them vigorous to resist the

strain at lambing time, and the drain of the lactation period which fol-

lows.

Preparation for Lambing.

With records of mating on hand, the time of lambing can be pre-

dicted, since the normal gestation period is about 147 days. Provided

such records are kept, signs of approaching lambing are shown by
the distention of the paunch, the swelling of the vulva, the enlarge-
ment of the udder, and within the last forty-eight hours the filling up
of the teats. Ewes that are well advanced should be separated
from the flock one week prior to lambing and given extra attention.

Within a few hours of lambing the ewes should be placed in individ-

ual lambing pens. Several days before lambing, remove all the tags
or filthy wool about the vulva of the ewes, at the same time remov-

ing all the loose and dirty wool about the udder and the tags about

the hind flank. Lambs will suck these tags and strands of. wool,
which form wool balls in the intestines and cause death. The udder

should be trimmed on a warm day and prior to lambing, since sudden

uncovering in severe weather may cause garget.

Lambing.

The lambing season is the most critical period in the manage-
ment of the flock. The shepherd, therefore, should be alert to save

a high percentage of his lambs, on which his profits depend. The

lambing season begins the latter part of February and extends

4SOhio Bulletin No. 270.
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through the month of March. Having set apart those ewes that are

due to lamb, it is easier to observe those that need attention. The
ewe about to lamb becomes restless and seeks seclusion. The shep-
herd should watch each ewe at lambing, but not disturb her unless

assistance is necessary. "Generally it is not necessary to watch later

than eleven o'clock at night, for if a ewe does not lamb before this

time she usually will not before four o'clock the next morning."
49

It is on the coldest and most severe nights that attention to the ewes
is most important.

Fig. 20. A temporary lambing pen.

The normal presentation of the lamb is the head first, with the

forelegs extending forward beneath the head. Any other presentation
is abnormal, and may require the assistance of the shepherd. It is

often necessary to help young ewes with their first lambs by grasping
the forelegs and pulling at the same time that the ewe strains. This is

sometimes necessary for lambs that are very large. Ewes may give

birth to lambs delivered backward without assistance. If the head or

legs are not in proper position the shepherd assists the ewe. The ewe is

placed in position by standing her in a corner and raising her hindquart-
ers so that her body is at an angle of forty-five degrees. In this way the

stomach and intestines do not press against the uterus, giving more

room for the operator to work. Before placing it in the vagina the

hand should be thoroughly washed, the finger nails trimmed and

49U. S. Department Bulletin No. 20, 1913.
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cleaned, and a little raw linseed "oil smeared on the arm. The lamb

should be first placed in position and then gradually drawn out, care

being taken not to rupture the uterus or vagina by severe or quick

pulling. After this operation the ewe should be flushed out with a

.one-half per cent, solution of a coal tar disinfectant. The solution

should have a temperature of 90 F., and be administered by means

of a funnel attached to a one-half inch rubber tube. Experience in

this operation may save many ewes and lambs.

Treatment for Lambs.

After birth the ewe should at once begin to dry off the lamb by

licking. If twins are born she may neglect the first born. In such

a case, or in severe weather, the shepherd should take the lambs into

a warm room and rub them dry. If the ewe refuses to lick the lamb

she may often be induced to do so if a pinch of salt is sprinkled over it.

The lamb should attempt to get its first meal on its own initiative ;
if

it is too weak, assistance should be given. After the lamb re-

ceives its first meal, it is able to resist cold to a remarkable degree.

The ewe recognizes her lamb at first by its smell, and for that

reason she should be compelled to own her lambs at once in case of

twins or triplets. Some ewes will not own their lambs
;
in such cases

they should be held while the lambs nurse, and be confined with them

separately from the flock until they will own them. A ewe that has

lost her lamb can be made to adopt others if the skin of her own
lamb is tied over the back of the adopted lamb, or if her own milk is

sprinkled over it. In case a ewe gives an insufficient amount of milk,

she should be fed a grain mixture of equal parts of oats, wheat bran

and oil meal in liberal amounts, to stimulate milk secretion.

Some lambs are born apparently lifeless,.or are chilled at lambing.

They may often be revived. For weak lambs remove the phlegm from

the mouth and nostrils, and start artifical respiration by breathing into

the lamb's mouth. Then holding it with one hand upon its belly ;

pat it with the other just back of the shoulders. If lambs are chilled,

rub them vigorously or place them in a pail of water as hot as the

hand can stand, and rub dry. Such lambs should be wrapped and

placed in a warm place. A few drops of whiskey given to the lamb in

warm ewe's or cow's milk will serve as a stimulant.

Still born lambs are lambs that are born dead. If for any cause
the ewe is unable to give birth to her lamb, the lamb will die and
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the ewe will die also unless relieved. The ewe shows symptoms of

this condition by a loss of appetite, a listless and pained expression
of the eyes and a dropping of the head. In advanced cases an offen-

sive odor from the vagina is characteristic. Such ewes should have

the lambs removed, and should be thoroughly flushed out with one-

half per cent, solution of a coal tar disinfectant every other day, unti

restored to normal condition.

Raising Orphan Lambs.

Where it is necessary to raise a lamb by hand, a definite course

of procedure should be employed. Warm cow's milk used at a temper-

ature of 90 F. is a good substitute for ewe's milk. A nursing bottle

with a rubber nipple is necessary, but it should be washed thoroughly

in warm water before being used. Feed the lambs every two hours

the first two days, after which the interval may be extended to four

times, daily, while at the end of two weeks, twice daily will suffice

provided the lamb eats grain. Skim milk or sour milk will cause in-

digestion in lambs. Ewe's milk contains about seven per cent, fat,

while cow's whole milk on the average contains 3.5 per cent fat. The

milk fed the new-born lambs should be as nearly similar to its mother's

milk as possible.

Lamb Brooder.

The lamb brooder, as illustrated in Fig. 21, is constructed of a

frame twenty-four inches high and covered with burlap sacks. A foot

warmer or twro are placed in the brooder. On very cold nights, lambs

from twelve to forty-eight hours old will crowd into this warm en-

closure. Where winter lambs are raised this simple equipment is

desirable.

Ailments of Lambs.

The ailments from which lambs are apt to suffer are indigestion,

scours, retention of excrement, wool balls and naval disease. Indi-

gestion is due to feed or exposure. The lamb becomes sluggish and

weak. If the ewe is in poor condition, feed oil meal or some succulent

feed. Give the lamb an ounce of castor oil.

"Scours in lambs are the outcome of milk unsuitable or excessive,

or of germ infection. The result is profuse, white-colored evacu-

ations. It seldom takes the epidemic form, but in many instances

may occur simultaneously and from the same cause, that is, an ex-

cessive quantity of rich milk furnished. When indications of scours
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appear, the diet of the dams should be reduced and a portion of the

milk taken from the dams of the lambs that are thus affected, in order

that the latter may not get an excess. A form of scours may occur

! at a later period, in which the evacuations have a greenish tint. It is

more fatal than the former, and is caused by some unsuitable element

in the diet."50

Retention of excrement occurs when an accumulation of the ex-

crement lodges at the tail and closes the passage. The excrement

should be removed.

Fig. 21. A lamb brooder.

Naval disease refers to infection of the umbilical cord soon after

birth. This disease is accompanied by diarrhoea. Clean and sani-

;tary quarters are the best preventive. An application of tincture of

iodine will usually destroy the infection.

Sore eyes in lambs are cured by washing with a saturated solu-

tion of boric acid daily until the soreness has disappeared. Blisters

on the lips of lambs should be scraped off and the mouth washed with

50Shaw's "Management and Feeding of Sheep."
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a two per cent, solution of a standard coal tar disinfectant on con-

secutive days.

Feeding the Lambs.

Lambs will begin to nibble grain in feed troughs with their

mothers at about ten days of age. Lamb creeps with slats placed

eight inches apart should be constructed in pens. Corn meal, with

some oil meal mixed with it, is palatable to lambs. Only a little should

be fed at first. The feed trough should be cleaned out at least twice

Fig. 22. A lamb creep.

daily, and the refus grain fed to the ewes. As the lambs begin to eat

they should be fed regularly and liberally. A grain mixture of five

parts corn meal and one part oil meal may be fed. If the lambs an

to be sold early, corn meal alone, with alfalfa or clover hay, is a g<

ration.

The ewes and their lambs should be given green pasture as early

as possible. Rye sown in August of the previous year will make

suitable green feed by the first of April. The ewes should be fed in

such manner as to give the lambs a good start before they are placed

on permanent pasture and weaned.

52



Marking the Lambs.

All lambs should be marked before weaning. It is desirable to

mark them when two or three weeks of age. The method of mark-

ing, recommended by the various sheep breeders' associations, is the

most practicable for the average farmer. This consists in placing in

the ear a metallic label on which the name of the owner and the num-
ber of the lamb are stamped. The label should be inserted in a hole

punched near the base of the ear, so that the weight of the label will

not cause the ear to lop over. The hole should be made between the

second and third ridge of the lower side of the ear, thereby allowing
sufficient room in the label for the growth of the ear. In case of pure-
bred stock the association number is placed in the right ear, and the

owner's number in the left ear.

Records.

Records of lambing should be kept for each ewe, showing the

number of lambs dropped, their condition, the date, and the condition

of the ewe. Later, in case of purebred sheep, the ear tag number
should be recorded for each lamb, so that in the registration the

exact records are available. The sire of the lambs, the age of the

ewes, the amount and condition of fleeces produced each year, are

records that are of value in intelligent breeding of a flock. In cases

where the mother of the lamb is in question, the lamb should be re-

moved from the flock, and, after an hour's time, again placed with the

flock; its mother will then be anxious to find her lamb, and can be

readily caught and indentified. In the registration of purebred lambs

most associations require the certificates of entry prior to Decem-
ber first, after which date the fee is increased. Application blanks

can be secured from the associations of all breeds of sheep ;
when

properly filled out, with money covering the fee, and sent to the secre-

tary, they entitle the owner to the privilege of recording the sheep as

purebred.

Castration.

All lambs that are to be sold for mutton should be castrated.

Ram lambs make less gains, do not reach as high a condition, have a

coarser texture of meat and bring less money on the market than cas-

trated or wether lambs. The operation is simple, and all lambs that

are not kept for breeding should be so treated. "One of the best

methods is to cut off the lower third of the scrotum with a clean, sharp

knife, and force the testicles down. They can be grasped by the
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thumb and two fingers and pulled out, one at a time, with the sper-

matic cord attached. If the lamb is rather old and the cords will not

pull out, they can be cut or scraped off above the testicles."51 The

operator should have clean hands and a knife thoroughly disinfected.

The wound should be washed with a two or three per cent, solution

of a standard coal tar disinfectant. Lambs are best castrated when
two to four weeks of age. After the operation the pens in which

the lambs are kept should be cleaned and bedded to avoid infectiton.

Fig. 23. The correct manner of leading a sheep.

Docking.

By docking is meant the removal of the tail. This operation

should be done one week following or previous to castration, since the

two operations are too severe for the lamb to endure at one time. All

up-to-date sheep men dock the lambs. The tail is a source of filth,

and encourages trouble from maggots. Undocked breeding ewes are

often unbred because of their tails. Lambs that are docked appear
more blocky and uniform, and therefore bring higher prices than un-

docked lambs. The operation may be performed when lambs are

from one to four weeks of age.

61U. S. Agricultural Department Bulletin No. 20, 1913.
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The best method of docking is to use a hot pincer, such as the

one shown in Fig. 15. A common blacksmith's pincer will do as

well. These pincers should be red hot, and the t/il "seared off one

inch from the base. A shingle with a hole large enough to pull the

tail through should be placed up close to the body of the lamb, to

protect it from a possible burn. Ten lambs can be docked in rapid

succession with one heating of the pincer. This method prevents
all loss of blood.

Pruning shears, a block and a chisel, or a comon knife, may be used

in cutting off the tail. With all of these instruments a considerable

loss of blood results.

Feeding Lambs Prior to Weaning.

Lambs bring the highest prices in the early season
; therefore,

they should be marketed early. If lambs are fed grain while on

pasture before weaning, they will make greater gains and carry a

higher finish. When the lambs are weaned they should be sorted out

with reference to sex, the ram lambs and ewe lambs being placed
in separate pastures on which the breeding flock has not been kept
that season. Grain-fed lambs do not suffer a set-back at weaning
time.

Shearing.

Sheep that are sheltered at night should be shorn in April. The
ewes are thereby able to resist the effects of exposure when placed on

permanent pasture for the summer. The work on the farm is not as

pressing during this month as in May. Too many ewes are not shorn

until the very hot days of summer. A heavy fleece is a burden to the

ewe in hot weather, and results in a lower milk flow. Newly-shorn
ewes should not be exposed to cold rains, damp quarters or hot sun.

Sheep may be shorn with hand shears or a sheep-shearing machine.

The shearing machine is preferable because the wool is shorn closer to

the body, the sheep is less restless, the wool is freer from "second

cuts/' and for the average shearer it is easier and more rapid than

handshearing. However, for either very early or late shearing, the

objection may be raised that the shearing machine cuts too close. It

is not advisable to wash sheep before shearing, as was the practice

formerly. Fleeces should never be shorn when wet, as such wool

will mold.

If a clean, smooth floor is not available, a platform 10 x 10 feet rais-

ed one foot off the ground, provides a space for shearing a sheep with a
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machine. Special precaution should be taken to keep the fleece free

from dirt and foreign material.

There are several methods of shearing sheep, but the one illus-

trated herewith shows the essential points. The sheep should be

handled with care to prevent struggling and abuse. Set the sheep
on its rump, so that the hind legs are off the floor. Begin by open-

Fig. 24. Shearing with a machine, beginning at the throat.

ing up the fleece down the throat and along the median line of the

abdomen. In case the operator is right-handed, begin to the right

shearing the fleece free from head and legs. When this is accomplish-

ed, long strokes can be made in shearing the fleece from the sides anc

back. The fleece should not be torn, and is always kept away from

the sheep and the shearer^ the sheep is pivoted and turned in the

direction opposite to that in which the fleece falls.
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Fig. 25. The wool should be kept intact and away from the sheep and shears.

Care in the preparation, tying, packing and storing of the fleeces

brings higher market prices. The platform should be free from dirt,

Fig. 26. The shearing completed.
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the flesh side of the fleece turned down, all tags removed, and the

edges of the fleece turned in from all sides. The fleece should then

be rolled into a firm bundle and tied. By the use of a wool box
similar to that illustrated in Fig. 27 the fleeces are made more at-

tractive. The objection to a wool box is that the fleeces are often

tied too firmly. Two to three strands each way of the fleece with

glazed or paper twine should be used. Sisal or binder twine is ob-

jectionable, since the fiber of this twine gets into the wool and is

woven into the cloth. Wool merchants pay less for wool tied with

sisal twine, and many manufacturers will not buy it. The fleeces

Fig. 27. A fleece tied and ready for packing, with tags removed.

should be packed firmly into wool sacks obtainable from wool com-
mission merchants ; they are eight to ten feet in length and eight feet

in circumference. Tags should be packed separately from the fleeces.

All wool should be stored in dry places.

Market Grades of Wool.

The classification of American fleeces is made on the localities

from which they come. The Ohio and Pennsylvania fleeces form a

class which includes the wool produced in Pennsylvania, Ohio and

West Virginia. This class heads the list of American wool because
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of the predominance of Merino blood and the freedom of the wool from

sand and dirt.

The market grades of this as quoted from the American Sheep

Breeder, April 11, 1916, are:

Ohio and Pennsylvania fleeces

Fine washed Delaine 37c and 38c

XX and above, washed 34c
"

35c

Fine unmerchantable 34c 35c

Fine unwashed Delaine . . .34c
"

35c

Fig. 28. A fleece tied and ready for packing, with tags removed.

Fine unwashed clothing 29c 30c

Half-blood combing 37c

Three-eighths blood combing 40c

Quarter blood combing 39c

Medium clothing 32c and 34c

Years ago there were two higher grades Picklock and XXX.
These two grades were produced by the American and Silesian

Merino, but have been discontinued. Delaine refers to Merino fleeces

of one-half blood quality with a fiber length of two and one-half

inches. XX represents the quality of an ideal American Merino. X
grade has the same quality as Delaine, but is less than two and one-

half inches in length. The term "combing" applies to wool of less
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than one-half blood quality and more than two and one-half inches

in- length. The term "clothing" refers to the same quality of wool as

"combing," but less than two and one-half inches in length. "Wash-
ed" refers to fleeces coming from sheep that have been washed prior

to shearing, while "unwashed" is a term referring to fleeces that are

unwashed. "Unmerchantable" refers to poorly washed, improperly
tied or dirty fleeces, but does not mean unsalable wool. "Fine" has

the same significance as X or Delaine quality.

Fig. 29. The right manner of opening a fleece to study its characteristics.

"Half-blood, three-eighths blood and quarter blood grades, as th<

terms were coined, referred to wool from sheep of half, three-eighth;

and quarter Merino blood, but have no such significance now. Wool;

grading as high as half-blood can come from sheep having no tract

of Merino blood
;
the Southdown, for instance, produces wool thai

sometimes grades that high, and this breed has been kept pure froi

the outside for centuries. On the other hand, quarter blood woulc

rarely come from sheep containing Merino blood, and braid is th<

lowest grade of all. It usually refers to luster wool, such as mighl
come from Lincoln or Cotswold Sheep."

52 Most of the medium-wool

52U. S. Department of Agriculture Bulletin No. 206, 1915.
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ed breeds produce wool of one-fourth or three-eighths blood quality

of combing length.

Marketing Products of Wool and Mutton.

The sheep raiser should be familiar with market quotations of

wool and mutton in order that he can dispose of his products intelli-

gently. If he is unable to dispose of his wool at proper prices to

local dealers, it will pay him to ship the wool to commission mer-

chants, who will sell it on the open market. The same is true in

marketing lambs for mutton, but because of the freight costs, the dif-

ficulty is to ship in small lots. Community organization would cor-

rect this difficulty if the mutton and wool could be sold on the prin-

cipal markets in carload lots. Such organizations have proved suc-

cessful in Tennessee and Canada. Local markets in Pennsylvania
and the numerous wool mills throughout the State make it possible

in many sections to market the products of sheep to advantage with-

out shipping to the large and centralized markets.

Co-operation.

The key to live stock improvement and profitable production is

co-operation. The present extension organization of agriculture in

Pennsylvania and other states could, with the good will of sheep

growers and others interested, develop organizations that would

produce and market mutton and wool to advantage.

A sheep production association with appropriate officers could be

formed of farmers within a limited area
;
it might include fifty farm-

ers, a number found most desirable by a successful Tennessee sheep

raisers' association. The object of this organization should be to de-

cide on a distinct purpose of production as to the kinds of lambs and

wool best fitted to its mutual benefit. It should decide upon the

breed, the time of mating, the method of feeding, the time of shear-

i ing, the method of handling the wool, the age and weight of the

lambs when marketed and the method of marketing. In this way
!
several carloads of lambs and wool could be marketed at one time,

i and thus a uniform product would be furnished, demanding a higher

market price.

For marketing, an organization including several production

organizations could be formed. A manager well posted on market

conditions and demands should be selected. By keeping in touch with

;

the production associations he could determine the best time and
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method of selling the lambs for mutton. Likewise, with a centraliz-

ed warehouse he could store wool in large quantities, grading it int<

market classes and selling through commission merchants who would

gladly come and inspect the wool. Further, the Australian method
of auctioning wool could be employed. On a stated date, commission

merchants and representatives of wool manufacturers could bid on theij

wool directly from the farmers' representative organization.
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SUMMARY omit-in forty-four day

FATTENING LAMBS

JAMES W. WILSON

The live stock industry has been and is a prominent factor

in solving the problem of retaining and improving the fertility

of the soil. It has been demonstrated that raising crops year

after year on the same land and selling them in their natural

form, without the use of animals to produce manure, mate-

rially impairs the producing capacity of the soil. Commercial

fertilizers are used extensively farther east, which render the

cost of production comparatively expensive.

Roberts, of the New York Experiment Station, found that

sheep manure was worth more per ton as a fertilizer than

that made by any other farm animal.

To sheep belongs part of this credit as economical pro-

ducers, requiring less than the average number of pounds of

feed for the production of a pound of gain. In former years

many of the sheep raised in South Dakota were shipped to

eastern feed lots and fitted for market on rape pasture and a

small allowance of grain. After careful inquiry it is learned

that these feeders figure on a profit of not less than one dollar

per head. This profit is obtained by the increase in value of

the original weight and gain put on during the short feeding

period while on rape pasture.

The sheep has no equal as a weed destroyer, eating nearly

all the numerous weeds and grasses found on every farm.

From all reports the sheep industry is increasing in the state,

although the days of raising sheep in large flocks for the

feeding market are slowly passing away. In the older settled

sections many flocks have been established recently, which
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will more than offset the loss of the large number formerly
raised on the range. By this better care the lambs will be

better fitted for the butcher and will command a higher price

in the market than formerly.

Although sheep raising is one of the most profitable in-

dustries on the farm, in some of the most densely populated

sections of this state, where the farms are highly improved,

where large yields of grain are obtained annually, and where

during the past few years the price of the land has trebled,

the fattening of sheep for market is practically unknown.

This Bulletin presents the results obtained in two feeding

experiments with lambs. The first experiment was to de-

termine the relative value of alfalfa hay and upland prairie

hay with the same kind of grain ration; the second was to

determine the value of different grain rations for lambs while

on rape pasture.

The question of producing the cheapest pound of gain

should be kept in mind when fattening lambs, for market, and

these results are intended to furnish the fitter an idea of the

value of cheap fodder and pasture in mutton production.

EXPERIMENT NO. 1

FATTENING LAMBS ON ALFALFA AND PRAIRIE HAY

The successful introduction of hardy varieties of alfalfa

into different section of South Dakota in the near future will

have a great bearing on the live stock industry. This legume
will furnish to a large extent the protein desired to feed with

the highly carbonaceous grains. It is a palatable and a highly

digestible feed. If properly made into hay it serves as a

conditioner for all kinds of live stock during the long winter

when green forage is not at hand.

The results of an experiment with hogs at this Station in

feeding the same kind of a grain ration on blue grass, clover,

and alfalfa pastures, show that the gain for the lot receiv-

ing alfalfa, during the same period, was fifteen pounds greater
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than the gain for lot receiving blue grass pasture, and six

pounds greater than the gain for the lot receiving clover

pasture.

The adaptation of different varieties of alfalfa to various

conditions of South Dakota under the auspices of the United

States' Department of Agriculture is now in progress, and it

is hoped that as a result of the introduction into the North-

west of the hardiest alfalfas of the world, varieties will be.

found especially suitable to each set of soil and climatic con-

ditions.

The upland prairie hay of the Northwest is widely known,

throughout the markets, for its highly nutritious qualities.

During the winter of 1908 twenty grade lambs from eight

to ten months of age, raised on the college farm, were di-

vided into two lots and weighed up for the experiment. From
the tables of wr

eights and gains it may be seen that there

were only three pounds difference in the aggregate weight
of the twro lots. The object was to determine the value of

these two hays with the same kind of grain ration for the

production of a pound of gain. The lots were given the

same number of pounds of grain daily and all the hay they

would eat up clean. The grain ration for each lot consisted

of a mixture of one hundred pounds of oats, one hundred

pounds of shelled corn and twenty-five pounds of linseed meal.

The lots were started on one pound per head of this mixture

per day and increased until they were receiving two and two-

tenths pounds of grain daily.

For every pound of grain fed the lambs, the alfalfa lot

consumed one and three-tenths pounds of hay. For every

pound of grain fed the prairie hay lot, the lambs consumed

one pound of hay. In other feeding experiments with lambs

of this age at this Station about two pounds of grain per

head daily was an average allowance when on full feed.
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TABLE OF WEIGHTS AND GAINS

ALFALFA HAY LOT
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field at the last plowing. After the grain is cut the rape
makes a rapid growth and furnishes an abundance of succu-

lent feed until severe frosts. After an unsuccessful attempt
in 1907 to secure an average stand of rape by sowing with

grain, a field containing about six acres was sowed the fol-

lowing years without a nurse crop at the rate of four to six

pounds to the acre. The variety used was the Dwarf Essex.

Rape needs a well prepared seed-bed and a soil rich in humus
or decayed vegetable matter. The soil should be well drained.

Good results have been obtained by sowing rape in lots on

college farm that had been rooted up by hogs. In a feeding

experiment with hogs at this Station, rape pasture was

found to be worth $7.04 per acre (Bull. No. 90), this being
the value of the gain of lot that received rape over lot that

did not receive rape pasture. Farmers' Bulletin No. 49,

United States Department of Agriculture, reports the follow-

ing on rape:

"This crop is one that has many advantages for summer

feeding breeding ewes. It grows rapidly, producing a large

quantity of succulent food, and is greatly relished by sheep.

About two months is required for the growth of a crop. It

remains fresh in the field for over a month under usual con-

ditions after the first cutting has been made. At the Wis-

consin Station 62 ewes, 26 ewe lambs, and 5 rams were fed

from 300 to 350 pounds of rape daily throughout the drought
of August and September. From August i6th until Septem-
ber 1 7th 9.75 tons by actual weight were cut from 0.5 acre, or

at the rate of 19.5 tons per acre.

"In cutting rape at different heights, the best results were

obtained from cutting about four inches from the ground.
Two cuttings were made from the piece so treated, one Au-

gust 29th and the other November 6th, and the yield was

at the rate of 36 tons per acre.

"There are exceptional possibilities in well-grown rape for

fattening lambs, if it is fed with proper judgment and care.

It may be fed to best advantage in the early fall, and hence



is of valuable assistance in fattening lambs for the fall or

early winter market. It supplies a vast anlount of food of

which the lambs are very fond, and, as it withstands drought
and early frost better than most succulent fodders, it is a

crop that may be relied upon with at least common certainty.

The first trials reported with rape for fattening lambs were

made in England about 1845. Ten wethers fed on rape alone

from August loth to September 2ist made an average in-

crease in the six weeks of twenty pounds, or two pounds per

head w*eekly.

"The most extensive trials in feeding lambs on rape have

been carried on at the Ontario Experimental Farm. In 1890,

54 acres of rape pastured 17 head of steers and 537 sheep,

and one acre of the rape sustained 12 lambs for two months.

It is estimated that the food provided by an acre of rape was

worth $16.80. In another trial rape alone was fed to 60 lambs,

and they were kept on 2.18 acres for twenty-five days, during
which time they increased in weight 390 pounds, or an aver-

age wr

eekly increase per head of 1.82 pounds. Again, in* an

experiment on one-sixth of an acre, 6 lambs were kept for

forty-two days, and from this it is concluded that one acre

would have pastured 36 lambs two months and have made

762 pounds of mutton.

"At the Michigan Station 15 acres of rape pastured 128

lambs for seven and a half weeks, with a total gain of 2,890

pounds. At this rate it is estimated that one acre would pas-

ture 9 lambs seven wr

eeks, and they would produce 202.5

pounds of increase. It is stated that the field would unques-

tionably have pastured 10 lambs for the period of ten weeks."

Rape has a comparatively narrow nutritive ratio, since it

contains a large per cent of digestible protein to the per cent

of digestible carbohydrates, in this respect resembling clover

and alfalfa. Each animal requires certain quantities of these

elements in his daily ration for the best gains, and whether

the elements are bought in the market in the form of by-

products such as linseed meal, cotton seed meal, or anv other
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highly proteinaceous substance, or whether it is grown on the

farm, the result in feeding is the same.

The following experiment was conducted at the South

Dakota Experiment Station during September and October,

1908 and 1909. Each year forty-eight. (48) head of lambs

were purchased, divided into four different lots of twelve (12)

head each, and weighed up for the test. Each lot was pro-

vided with a small house for shelter in case of storm. Lot

I received rape pasture alone, Lot 2 received rape pasture and

shelled corn, Lot 3 received rape pasture and oats, and Lot

4 received rape pasture and barley. With the exception of

Lot I, each lot was given what grain it would eat up clean.

The first test extended over a period of forty-four days, and

the second test covered a period of thirty-one days. On ac-

count of the dry weather and early killing frosts in 1909,

which stopped the growth of rape, it was impossible to cover

the same number of days as in 1908.

'For this reason the results of our second year's work are

not so good as they are for the first year.
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TABLE OF WEIGHTS AND GAINS

LOT I RAPE PASTURE

1908 Experiment 1909 Experiment
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average gain for lots receiving rape and corn for two years

was 12,91 pounds per head.*

TABLE OF WEIGHTS AND GAINS

IvOT III RAPE AND OATS

1908 Experiment 1909 Experiment

^^00



as compared to fifteen and thirty-seven hundredths (15.37)

pounds for Lot IV, receiving barley. The lambs in both Lots

III and IV for both years made larger and more uniform

gains than did the lambs in Lots I or II, showing that oats

and barley are better suited for rapid gains for lambs than

corn or no grain when on rape pasture. The difference in

gain in favor of the oat lot is so small that the value of these

two grains may be considered about equal pound for pound
for fattening lambs on rape. The average gain for the

twenty-four lambs fed rape and oats both years was fifteen

and forty-one hundredths (15.41) pounds, while the average

gain for twenty-four lambs fed rape and barley was fifteen

and thirty-seven hundredths (15.37) pounds per head.*

TABLE NO. II

1908 Experiment 1909 Experiment
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the year, hence for economical and quick gains with lambs on

rape pasture, oats are to be preferred. .

. By feeding shelled corn there was a loss each year, as the

gains were not so large as they were for the lots receiving the

rape pasture alone.

Our results of pasturing sheep and lambs on rape on the

college farm and the experiment station have been very satis-

factory. An experiment was conducted to determine what

conditions must be present to cause bloat when first turning
in on rape as follows : Lot No. i was put in on the clear

rape without any other forage plant accessible and kept there

day and night ; Lot No. 2 was turned in on a field where they
had access to grass in addition to .the rape pasture ; Lot No.

3 was turned on the rape when the dew was on early in the

morning; Lot No. 4 was turned on rape when it was dry.

The lambs were raised on the range and were not accustomed

to this forage. The result was the same for each lot, all

coming through in a healthy condition.

O'f the 96 head of lambs weighed up for this experiment,
two head are not reported. One died a few days after weigh-

ing, and the other was affected with worms.

We believe, however, that care should be taken when turning
in on any kind of new forage, as there is danger of the animal

gorging himself.

SUMMARY
1. Ten lambs receiving alfalfa hay gained seventy-nine

pounds more in forty-four days than did the same number

of lambs receiving upland prairie hay, each lot consuming
the same quantity of grain.

2. With- the three hundred and sixty-nine head of lambs

fed at this Station and weighed individually at certain inter-

vals, all receiving practically two pounds of grain when on
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full feed, the gains have never before been so large for grain

consumed. This shows that alfalfa hay with a grain mixture

and a little linseed meal was markedly superior to any other

grain or forage ration.

3. It required only three and eight hundredths (3.08)

pounds of grain and three and ninety-five hundredths (3.95)

pounds of alfalfa hay to make a pound of gain, as compared
to four and twelve hundredths (4.12) pounds of grain and

four and one hundredth (4.01) pounds of upland prairie hay

to make a pound of gain with lambs during same length of

feeding period and with the lambs practically of the same

weight.

4. Larger and more uniform gains were made with lot

receiving alfalfa hay than with lot receiving prairie hay.

( See table of weights and gains. )

5. Figuring the price of alfalfa hay and prairie hay the

same, it cost one and one-tenth of a cent more per pound to

make a pound of gain with the lot receiving upland prairie

hay than it did with the lot receiving alfalfa hay.

6. Lambs fed a grain ration of South Dakota oats while

on rape pasture made a larger gain than did lambs fed a

grain ration of corn while on rape pasture or a grain ration

of barley while on rape pasture.

7. With all the experiments at this Station in feeding

lambs on rape the loss has not been greater than it is under

ordinary feeding operations.
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BREEDING AND FEEDING SHEEP

James TV. Wilson.

Sheep-farming has been practiced since the earliest

times, and is one of the most profitable branches of the live

stock industry. The modern breeds are the result of care-

ful selection and breeding of those best adapted to the

various localities, each breed being established for distinct

purposes. Soil, climate and feed in these localities deter-

mined to a large extent the characteristics of the breed.

Nearly all of the common breeds are of foreign origin,

and the two controlling factors in their development were

the production of mutton and the production of wool.

The sheep has been termed the plant scavenger of the

farm. In fact, there are very few plants sheep will not

jat during some stage of its growth, and yet the cured

fodders and grasses must be of the best quality to obtain

the best results in feeding operations.

Sheep require less pasture than any other animal on

ie farm. After the grain is cut and stacked, sheep are

irned on the stubble to eat the weeds which otherwise
rould go to seed.

Many farmers make a practice of turning lambs into

:he corn field in the early fall to gather up all the weeds.

Many farmers in the corn belt sow rape with the grain
furnish additional feed since this affords an abundance

of succulent forage late in the season up to the time of

severe frosts.

Bulletin 119 of this Station (edition exhausted) re-

>rts an average gain on lambs in a two year's experiment

>asturing sheep on rape of .34 and .37 of a pound daily.

This gain is larger for the same breed, and was made much

cheaper than the gain made by any of the lots in this six

years' experiment where grain and oilmeal were fed.
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A brief history of each of the six breeds used in this

experiment is given to show the similarity in their blood

line. In this connection it will be noted that the oldest

and best established breeds were the strongest breeders.

EWES

THE EXPEKIMENT.

The object of this experiment was to ascertain which

of the following named breeds of sheep is the best to use

on the western bred ewe, both wool and mutton being con-

sidered.

In the fall of 1904 sixty head of western Montana
bred yearling ewes were purchased and divided into six

different lots of ten head each. These ewes were quite

uniform in size and conformation. Some had more Merino

blood than others, and some had more Down blood but all

were compactly built. Their fleeces were light compared
to fleeces of sheep kept under home conditions. These ewes

were easy keepers. After lambs were weaned in fall they

would fatten quicker and be in better shape for winter

than ewes of some of the pure bred flocks kept under the

same conditions. Each of these lote was bred to an aver-

age pure bred ram of the following breeds : Cotswold,

Hampshire, Oxford, Southdown, Shropshire and Kam-
bouillet.
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In 1905, the ewes bred to the Cotswold were bred to

the Hampshire and the ewes bred to the Rambouillet were

bred to the Cotswold, and so on for each lot changing breed

of ram each year for each lot of ewes. This furnished

lambs from each lot of ewes each year by ram of different

breed. The same ram was not used for the six years in

any case, but an average ram of the breed was used.

The lambs were lambed during the latter part of

April and first part of May each year. The lambs were

allowed to run with the ewes each year on blue grass pas-
ture until early fall, when they were separated and put
in a field of rape pasture where they grazed until freezing

weather. On January 1, they were divided up as to breeds

and fed until April 1st, when they were sheared and ship-

ped to the Clay Robinson & Co., commission firm at Chi-

cago and sold on their merits..

The wool was shippel to H. T. Thompson & Co.,

Chicago, graded and sold on its merits.

The grain ration was weighed out morning and

evening and each lot was given all it would eat up clean

of a mixture of 100 pounds of shelled corn, 100 pounds of

oats and 25 pounds of oil-meal. Each lot was given all

the upland prairie hay it would eat.

The experiment of 1908 was not as successful as those

for the other five years on account of an accident in early
fall of 1907. The number of pounds of feed for a pound
of gain was larger on account of the quality of the feed,

but the results are similar for each lot during that year.

The number of ewes diminished as the experiment

progressed until in 1910 there were but 35 remaining.

During the spring of 1910 ten of the ewes died and
three affected were turned over to the Veterinarian of the

Station for post-mortem examination. The winter of

1909-10 was the worst we had during this experiment.
The snow was deep and there were feAv pleasant days the

ewes would take exercise. The following is a diagnosis by
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Dr. E. L. Moore, Veterinarian of this Station, as to the

cause :

"I have carefully examined several of the western

ewes that have been dying and I find a 'condition similar

to that found among many of the sheep of this locality at

this time of the year. That is, in all of these cases it will

be found that the liver is soft, yellow or clay-colored and

soft and friable
;
in addition there is a catarrhal condition

of the intestines, the feces being hard and coated with

mucus. From an observation extending over several

years I have no hesitancy in attributing this to lack of

exercise and the long period of dry feeding during the

winter. As soon as these sheep are able to be turned out

and get to grass the death rate stops, but when kept under

the conditions under Ayhich it has been necessary to keep
this band of western ewes a very large death rate is to be

expected and there seems to be little chance of stopping it.

In explanation of this trouble at this time, and of its

absence, heretofore, it is only necessary to remind you
that it has been necessary to keep this band under closer

confinement that usual and that the supply of roots for

feeding has been more limited."
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COTSWOLD RAM

The Cotswold was the largest of the six breeds used

in this experiment. This breed is not commonly found in

the Northwest probably on account of the loose, fluffy na-

ture of its fleece. History shows that it is one of the old-

est breeds of &heep of which there is any record. The
name is from the Cotswold Hills in England. It is claim-

ed that the Romans in the second century kept this breed

of sheep principally for the production of wool. It has

been used to cross on other breeds to increase the size and

length of staple of wool.

The rams used in this experiment were strong breed-

ers, transmitting to the offspring more of the breed

characteristics than any of the other breeds except the

Rambouillet.

The flock of pure-bred Cotswolds on the College Farm
has not been as rugged as the flocks of the Down breeds,

but the lambs from this cross were hardy.
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LAMBS
Western Bred Ewes by Pure Bred Cotswold Ram

Number of

Iambs in

experiment
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HAMPSHIRE
This is a comparatively new breed of mutton sheep in

the Northwest,, but one of the oldest of the Down breeds of

England. In 1861, The Royal Agricultural Society of Eng-
land recognized this as a distinct breed, but it existed sever-

al years previous to this time. As with the Shropshire, this

breed was also repeatedly crossed with the Southdown to

improve its quality. The original strain had long curly legs
and a coarse body throughout.

The present day Hampshire is noted for its large

weight at an yearly age and is perferred for this reason by
many breeders. However, Hampshires are not as compact-
ly built as the Shropshires and not considered as desir-

able by the butcher on account of the large bones.

The wool is shorter in staple than with the Shropshire
and they do not when matured yield as much per head.

"ttlack wool and hair where there should be wool, in

the pure-breds should not be tolerated.

Rams of this breed did not impress their qualities on
tli<> offspring as strongly as did rams of the Cotswold and
Rambouillet breeds.

Nine years experience with the Hampshire shows it

to be perfectly hardy in South Dakota.
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V

rf

LAMBS
Western Bred Ewes by Pure Bred Hampshire Ram

Number of

Iambs iii

experiment
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OXFORD
The Oxford is the largest of the Down breeds of sheep.

If has in its value the blood of the Southdown, the Hamp-
shire ami the Cotswold breeds. It was originated about

is:>0, but., the present day sheep is the result of great care

and selection since that time.

The object in originating this breed was to secure a

better quality of mutton than that produced by the long-
wooled breeds of sheep, and a better quality and a larger

quantity of wool than that produced by the short wooled

breeds. In England it is considered by many the best

breeds of sheep not only for the producer, but for the

butcher.

There are comparatively few breeders of Oxfords in

the Nor lh west.

Like the other Down breeds of sheep used in this ex-

periment the breed characteristics were not as uniformly
transmitted to the lambs as with some other breeds.

Nine yeans experience shows that the pure-bred flock

on t lie College Farm is perfectly hardy under our condi-

tions.
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LAMi3S

Western Bred Ewes by Pure Bred Oxford Ram

Number of

lambs ill

experiment
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SOUTHDOWN

The Southdown was the smallest breed of sheep used
in this experiment. This breed belongs to the short-wool
class and is not commonly found in the Northwest. For
quality it is unexcelled in the markets. Each year the
butchers selected these lambs as being the best for the
market. Indeed, the mutton from this breed of sheep com-
mands the best price in the market on account of its

quality.
This breed has been used to improve the quality of

some of the other Down breeds of sheep to a larger extent
than has any other distinct breed. Its low set, broad

back, well sprung rib, full leg and stylish appearance make
it attractive wherever found.

This breed has a comparatively dense fleece of good
quality but short in staple. The cross on the western
bred ewe was a good one, the lambs being good feeders,
1ml were smaller than other breeds when finished.

The nine years experience with the pure-bred South-
down flock on the College Farm shows it to be hardy un-

der our conditions.
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LAMBS
Western Bred Ewes by Pure Bred Southdown Rani

JV 11 inher of
Iambs in
experiment
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SHROPSHIRE

This is ihe most popular of all the Down breeds of

sheep. In 1S.VJ it was recognized in England as a distinct

l>r<r<l and was permitted to compete in the shows as such.

On Morfe Common near Brignbrth, England, there
was found a small, black-faced horned variety of sheep that
did not shear over two pounds of wool per head. From
this strain the present Shropshire was originated. The
Southdown breed was used to give them quality of body and
wool and the Leicester was used to produce 'size. By us-

ing these two hornless breeds of sheep and by rigid selec-

tion I lie horns have been eliminated.

The Shropshire is a medium sized sheep, dark colorea
face and logs, has a dense fleece of comparatively fine wool
which is longer in staple than that of the Southdown, is

hardy and very prolific under our conditions.

Rlark spots on the skin and black wool are objection-
able among the pure breds. The breed characteristics of

the lambs coming from crossing this breed and the com-
mon ewe were not so prominent as they were in the lambs
sired by the Cotswold and Kambouillet rams.
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LAMBS

Western Bred Ewes by Pure Bred Shropshire Ram

Number of
Iambs in

experiment

1906 I 11)07
8 from 12 from
8 ewes 10 ewes

190S
|

1909
8 from I 11 from
r> ewes i 7 ewes

1910 1911
12 from 7 from
8 ewes 6 ewes

Number of
lambs fed



RAMBOUILLET

The Rambouillet breed was originated by the French
Government at a place by this name only a few miles from
Paris. It is one of the oldest breeds of sheep in existence

and is used quite generally under range conditions in the

Northwest. It is 'claimed that they will flock together
better and on account of their dense fleeces are better able

to withstand the sudden changes of temperature than any
other breed.

The foundation stock was the Spanish Merino import-
ed from Spain in the year 1786. The size of the sheep and
the weight of the fleece were increased without losing the

quality of the fibre.

The modern Rambouillet ha? fewer wrinkles in his

skin than the Merino and is preferred by many on this ac-

count.

The lambs from this breed of sheep and the grade
ow<'< posseted the characteristics of the breed stronger
than those from any other breed used.

The pure-bred Rambouillet on the College Farm is

hardv and well suited to our conditions.
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LAMBS

Western Bred Ewes by Pure Bred Rambouillet Rcm

Number of

Iambs in

experiment
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WOOL
The heaviest fleece on record weighed 52 pounds. It

represented 13 months growth and was taken from a
Merino lamb owned by a firm in Kansas.

The quantity and quality of the fleece is governed by
the breed, the feed, the age and the conditions under which
the sheep is kept. We must look to breed for certain classes

of wool. The demand in the market changes from time to

time for these classes depending to a certain extent on the

prevailing demand for different classes of dress goods. An
inferior 'class of wool can be produced with any breed, if

the feed is not of proper quality. Some showmen make a

practice of shearing their sheep early so they will have a

longer fleece to trim.

Dipping undoubtedly improves the quality of a fleece

by washing out a large per cent of the dirt. Lambs for

this experiment were dipped in the fall each year before

cold weather.

Lambs in this experiment were between ten and one-

half and eleven months old when sheared.

They were sheared two weeks before marketing and
the clip was shipped to the H. T. Thompson & Company
wool house in Chicago, graded and sold on its merits.

Deducting the cost of shipping the following table

shows the average amount per head received annually for

each breed.

Net Returns for Wool Per Head
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The commission firm made the following comments on

the quality of the wool.

1907.

"We consider this one of the best lots of wool, taken

as a whole, we have ever seen from your state. You will

please bear in mind the faict that these wools are better

handled and of better value than most clips in the state

and prices named would be way out of range for average
wools from South Dakota of the same grade. In other

words, we do not believe the average run of wools, even

if free from burrs, seed and chaff, from South Dakota

could be sold in this market today within 3 cents to 5

cents per lb., of these prices.

In making up statements in regard to sale of this

wool, we think it would only be fair to the wool growers
of your state and to ourselves to give the facts as above

stated, for we often hear our sales quoted by many grow-
ers and they wronder why we cannot get them as much

money as we do for your wool.^ If they could see them
side by side they would readily understand it.'

7

1909.

"We found all of this wool in good condition and as

you know, handled better than the majority of wools from

your state and therefore commands a better price."

1910.

"We find this to be an exceptionally choice lot of wool,

being, we consider, the best we have ever seen from the

state of South Dakota. All of the wools are very choice

as to condition and will command the highest market

price for wools of their grade and kind."

1911.

"All of these wools are far better in color than the

average wools from your state, caused partially by being
shorn so early and further by the excellent care the sheep
have undoubtedly received.' All of these lots were short

staple, due probably to the sheep having been shorn less

than a year ago."
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The average net selling prices for the different grades
of wool during the six years were as follows :

Oxford and Shropshire 20 cents, Cotswold, Hamp-
shire and Southdown 19 cents and Rambouillet 17 cents

per pound.
The following table includes the average yield of wool

per head by breeds.

Average Yield of Wool Per Head
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The table shows that the Rambouillet cross was the

largest and the Cotswold the smallest dresser.

With the 1910 lots the packers quote the Hampshires
and the Rambouillets lambs the "best dead" of the six lots.

The general criticism before slaughter was that the

Cotswold were too leggy and too heavy, the Hampshires
and Oxfords too heavy, the Kambouillet not smooth enough
but the Southdowns and the Shropshires, with a few ex-

ceptions, meeting the demand of the market.

Totals for Six Years

Breed
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Eighteen of the 344 lambs lanibed died before reach-

ing market. The cause of their death was due principally

to worms, but several were lost through accident. -The

worms were more severe on the weakest lambs of the flocks.

As a remedy for this disease the instructions by Dr. E. L.

Moore from Press bulletin No. 2 of this Station were fol-

lowed with good results :

TAPE WORMS IN SHEEP

The frequent number of cases in which loss of lambs

from parasites is reported, the predominance of tapeworms
in most of the cases which have been submitted for autopsy,
and the exhaustion of Bulletin No. 78, entitled "A Prelim-

inary Report on the Fringed Tapeworm of Sheep," indi-

cate the necessity for publishing the essential features

of this bulletin in press bulletin form. While the copper

sulphate treatment has been employed by us for tapeworms

alone, the indications are that the same treatment will

prove efficient for stomach worms and other round worms
also.

SYMPTOMS Lambs which should be thrifty do not

do well, scour badly, and gradually die. A more careful

examination shows that the mucous membranes of the eyes
are pale and bloodless; soft swellings, in the more advanced

and chronic cases, appear under the throat and in the

neighborhood of the neck
;
the gait becomes feeble, and the

body emaciated. Such symptoms are not characteristic

of any one particular parasite, but may be found in any
parasitic disease of sheep that is accompanied by mortality.
If effected with tapeworms, however, segments of these

worms will appear with more or less regularity in the

droppings, as distinct whitish masses. Post mortem exam-

inations should be made to verify the diagnosis.

TREATMENT Treat each individual of the flock. It

may not itself be seriously suffering from the worms, but

it may aid in the further infestation of the flock and oc-

casion additional loss.
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Keeping the sheep shut up and away from food for

twenty-four hours before treating.

Dissolve one ounce of copper sulphate (bluestone) to

two 'quarts of water and give to each individual a dose as

indicated in" the following table :

For a lamb 3 months old give 2-3 of a fluid ounce

(20 cc.)

For a lamb 6 months old give 1 1-2 fluid ounces (40 cc.)

For a sheep 1 year old give 2 1-2 fluid ounces (60 cc.)

For a sheep 2 years old give 3 1-2 fluid ounces (90 cc.)

PRECAUTIONS Use copper sulphate of a uniform

blue color, without any whitish crusts, or in conglomerate

lumps.

Do not guess at weights or measures. Have your drug-

gist weigh the bluestone; and have him graduate your

drenching bottle by marking the appropriate doses with a

file.

Do not allow the* sheep to have access to water for

several hours after dosing.

Should any of them receive an overdose, indicated by

lying apart from the rest of the flock, purging, and showing

symptoms of pain, place in a shady place and give a tea-

spoonful of laudanum in a tumbler full of milk.

Provide your sheep with a rotation of pasture. This

does not mean that the sheep should be changed from one

pasture to another every few weeks or months, but every

year or so put them on a pasture on which no sheep have

ranged for at least one year. While no one has as yet

discovered the intermediate host or -hosts of any of the

tapeworms of the herbivora, yet they probably pass part
of their life in some of the lowrer animals or insects. This

is why a rotation of pasture is so strongly emphasized in

trying to rid a flock of sheep from parasites.

E. L. MOORE,
Veterinarian.
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CORN SILAGE FOR LAMBS.

James W. Wilson

This bulletin includes the results of two experi-
ments in feeding corn silage to lambs. It also includes

results of other experiments in feeding lambs at this

Station and reported in previous bulletins now out of

print.

The sheep is the plant scavenger of the farm, and
will eat nearly all plants during some stage of their

growth. Many plants that have become troublesome

weeds on farms would be completely destroyed if the

sheep were given a chance to eat them before seeding.
Because of this peculiarity sheep raising is a profitable
business. Then again, it has been found that a ton of

sheep manure is worth $3.75. In other words, this

amount of money is necessary to buy the plant food con-

tained in one ton of sheep manure.

The number of sheep in the United States in 1910

was 52,448,000 by the Census of 1910 . In 1915 the esti-

mate was only 49,956,000 sheep, a falling off of nearly

3,000,000 head, and yet the population of the United

States has been gradually increasing. The cause of this

big decrease is undoubtedly the opening for settlement

of the range country in the middle west, where many of

the sheep were formerly produced.
From June 30, 1912, to June 30, 1914, there was a,

decrease of 36,522 pounds in the exportation of mutton
from the United States.

By the official estimate of the United States De-

partment of Agriculture, there were 604,000 sheep in

South Dakota on January 1, 1916, compared to 636,000
one year ago. These same estimates show that during
this time this is the only kind of livestock that has de-

creased in numbers within the state.

It is true the sheep demands a little attention at

certain seasons of the year and good fences are required
to inclose them, but even with this expense it is a profit-

able animal to keep to use in mixed farming which
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is the only safe system to follow in the Corn Belt.

Lambs turned on the stubble, after the small grain
is harvested and stacked, providing rape has been sowed
with the grain, will make a big gain and the manure
will be scattered evenly over the field.

In 1908 and 1909 experiments were conducted at

this Station to determine the value of different grain
rations for lambs while on rape pasture, and the results

were reported in Bulletin No. 119 (edition exhausted).

Rape has a comparatively narrow nutritive ratio, since

it contains a large per cent of digestible protein to the

per cent of digestible carbohydrates, in this respect re-

sembling clover and alfalfa. Animals require certain

quantities of these elements in their daily ration for the

best gains, and whether the elements are bought in the

market in the form of by-products of mills and factories,

such as linseed meal, cottonseed meal, or any other high-

ly proteinaceous substance, or whether it is grown on

the farm, the result in feeding is the same. The aver-

age gain per head daily for the two experiments when
the lambs received rape pasture alone was .34 of a

pound, or a larger gain than is usually made when lambs
are receiving a full feed of grain and hay.

The best gains ever secured at this Station in feed-

ing lambs are also reported in Bulletin No. 119. It was in

an experiment to determine the comparative value of al-

falfa and prairie hay, with the same kind of a grain ra-

tion, for the production of a pound of gain. The grain
ration consisted of a mixture of 100 pounds of oats, 100

pounds of shelled corn and 25 pounds of oilmeal. Each
lot was started on one pound per head of the mixture

daily, and increased until they were receiving two and
two-tenths pounds per head of grain daily, and what hay
they would eat. The average gain per head daily for

the lot that received the alfalfa hay was .51 of a pound,
while with the lot that received the prairie hay the aver-

age gain per head daily was .38 of a pound. These

lambs were as near the same in weight and age as was

possible to get them.



379

Experience teaches that lambs will do a good job
in picking a field of corn; in fact, pick it much cleaner

than is done by the average picker. Then, too', they
will eat the husks and leaves of the corn, and nearly all

the weeds that have gone to seed. They will clean up
the borders of the field that would otherwise remain foul

year after year.
The sheep is peculiar in his habits. He prefers the

grain in its natural condition and it should be so fed, un-

less in case of a grain like millet seed when it should be

ground coarsely.
Thousands of lambs were fed in South Dakota dur-

ing the past year, and if there were greater stability in

the lamb market I know of no other line of feeding where

larger profits will accrue than from fattening the lamb.

THE EXPERIMENT
This experiment extended over two seasons, the fall

of 1914 and the fall of 1915. The object was to ascer-

tain to what extent corn silage could be added to the

lamb 's ration for the best results in fattening.
Because of the large number of silos now being

erected in South Dakota, and because of the excellent

results obtained in experiments at this Station in feed-

ing cattle corn silage for a cheap preliminary gain, I

concluded information would be needed as to whether
lambs could be handled in a similar manner.

There were 140 lambs used in this experiment.
Those for the 1914 test were home grown or native lambs,
while those for the 1915 test were western range lambs.

Each year they were fed in seven different lots of ten

head each. Each year lot I was fed corn silage as the

sole roughage. Each lot received the same grain ra-

tion, consisting of corn and oats mixed half and half by
weight. Lots II to VI inclusive were fed silage and

prairie hay, with their grain rations, in varying quanti-

ties; while lot VII received hay as a roughage with their

grain rations.

The results are based on the average for both years,
and show plainly the value of corn silage when added to
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the lamb's ration.

Lot I, grain and corn silage.

These lambs were fed corn silage as the sole rough-

age ration with their grain. They were given all they
would eat. The average ration for the two years was
1.38 pounds of corn silage and 1.15 pounds of grain per
head daily.

1914 Experiment

Pounds

Average weight at beginning 74

Average weight at close 85

Average gain per head daily, 87 days 13

Valuing grain at one cent a pound and corn

silage at three dollars a ton, cost of

producing 100 pounds of gain $11.44

1915 Experiment

Average weight at beginning 80

Average weight at close 85

Average gain per head daily, 60 days 08

Valuing grain at one cent a pound and corn

silage at three dollars a ton, cost of

producing 100 pounds of gain $12.00
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Lot II, grain, less corn silage than for lot I and
a small quantity of hay

These lambs received the same grain ration and one-

half as much corn silage as lambs in lot I, and in addi-

tion a small quantity of hay. The average daily ration

for the two years was 1.52 pounds of grain, .72 of a pound
of corn silage and .76 of a pound of hay, per head.

1914 Experiment

Pounds

Average weight at beginning 72

Average weight at close 92

Average gain per head daily, 87 days 23

Valuing grain at one cent a pound, corn

silage at three dollars a ton, and prairie

hay at six dollars a ton, cost of produc-

ing 100 pounds of gain $8.45

1915 Experiment

Average weight at beginning 82

Average weight at close 93

Average gain per head daily, 60 days 18

Valuing grain at one cent a pound, corn

silage at three dollars a ton, and prairie

hay at six dollars a ton, cost of produc-

ing 100 pounds of gain $9.69
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Lot III, grain, less corn silage and more

hay than for lot II.

These lambs received the same quantity of grain,

.12 of a pound corn silage less and .10 of a pound more
of hay than lot II. The average daily ration for the two

years was 1.52 pounds of grain, .60 of a pound of corn

silage and .86 of a pound of hay per head.

1914 Experiment
Pounds

Average weight at beginning 72

Average weight at close 96

Average gain per head daily, 87 days 28

Valuing grain at one cent a pound, corn

silage at three dollars a ton, and prairie

hay at six dollars a ton, cost of produc-

ing 100 pounds of gain $7.12

1915 Experiment

Average weight at beginning 77

Average weight at close 91

Average gain per head daily, 60 days 23

Valuing grain at one cent a pound, corn

silage at three dollars a ton, and prairie

hay at six dollars a ton, cost of produc-

ing 100 pounds of gain $7.83
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Lot IV, grain, less corn silage and more

hay than for lot III.

The twenty head of lambs in these lots received the

same quantity of grain, an average of .11 of a pound of

corn silage less and .11 of a pound more of hay than
lambs of lot III.. The average daily ration for the two

years was 1.49 pounds of grain, .49 of a pound of corn

silage and .97 of a pound of hay, per head.

1914 Experiment
Pounds

Average weight at beginning 72

Average weight at close 96

Average gain per head daily, 87 days 28

Valuing grain at one cent a pound, corn

silage at three dollars a ton and prairie

hay at six dollars a ton, cost of produc-

ing 100 pounds of gain $7.09

1915 Experiment

Average weight at beginning 74

Average weight at close 86

Average gain per head daily, 60 days 21

Valuing grain at one cent a pound, corn

silage at three dollars a ton and prairie

hay at six dollars a ton, cost of produc-

ing 100 pounds of gain $8.39
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Lot V, grain, less corn silage and more

hay than for lot IV.

These lambs received practically the same quantity
of grain, an average of .12 of a pound less of corn silage

and .26 of a pound more of hay than lambs in lot IV. The

average daily ration for the two years was 1.51 pounds
of grain, .37 of a pound of corn silage and 1.23 of a pound
of hay, per head.

1914 Experiment
Pounds

Average weight at beginning 72

Average weight at close 93

Average gain per head daily, 87 days 25

Valuing grain at one cent a pound, corn

silage at three dollars a ton and prairie

hay at six dollars a ton, cost of produc-

ing 100 pounds of gain $7.96

1915 Experiment

Average weight at beginning 80

Average weight at close 92

Average gain per head daily, 60 days 19

Valuing grain at one cent a pound, corn

silage at three dollars a ton and prairie

hay at six dollars a ton, cost of produc-

ing 100 pounds of gain $9.23
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Lot VI, grain, less corn silage and more hay
than for lot V.

These lambs received the same quantity of grain,
and an average of .15 of a pound of corn silage less and
.10 of a pound more of hay than lambs in lot V. The

average daily ration for the two experiments was 1.52

pounds of grain, .22 of a pound of corn silage and 1.33

pounds of hay, per head.

1914 Experiment
Pounds

Average weight at beginning 72

Average weight at close 95

Average gain per head daily, 87 days 24

Valuing grain at one cent a pound, corn

silage at three dollars a ton and prairie

hay at six dollars a ton, cost of produc-
ing 100 pounds of gain $7.21

1915 Experiment

Average weight at beginning 81

Average weight at close 92

Average gain per head daily, 60 days 17

Valuing grain at one cent a pound, corn

silage at three dollars a ton and prairie

hay at six dollars a ton, cost of produc-
ing 100 pounds of gain $10.40
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Lot VII, grain and prairie hay
The twenty head of lambs in these lots were given

the same quantity of grain as other lots and all the prair-
ie hay they wanted. The average grain ration for the

two experiments was 1.51 pounds of grain and 1.11

pounds of hay, per head daily.

1914 Experiment

Pounds

Average weight at beginning 72

Average weight at close 95

Average gain per head daily, 87 days 23

Valuing grain at one cent a pound and

prairie hay at six dollars a ton, cost of

producing 100 pounds of gain $7.45

1915 Experiment

Average weight at beginning 78

Average weight at close 88

Average gain per head daily, 60 days 16

Valuing grain at one cent a pound and

prairie hay at six dollars a ton, cost of

producing 100 pounds of gain $10.47
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TABLE OF WEIGHTS AND GAINS.

LOT I CORN SILAGE AND GRAIN

11H4 Kxperiment 1915 Experiment

js
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TABLE OF WEIGHTS AND GAINS (Continued)

LOT V-CORN SILAGE, GRAIN AND HAY
1914 Experiment 1915 Experiment

PQ!J
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roughage and was taken out of the experiment a few days
after the beginning.

Both years the lambs in lot I did not take to their

feed like those of other lots, and the gains per head show
that something was materially wrong, as only one-half

as much gain was made in the same length of time as

with the lots not receiving any silage. Neither could

they be induced to eat their grain ration.

The following statement of the feeds consumed daily
should be studied in connection with the table of weights
and gains:

STATEMENT SHOWING THE AVERAGE DAILY
RATION, AND THE AVERAGE COST OF PRO-

DUCING 100 POUNDS OF GAIN FOR
EACH LOT BOTH YEARS
Corn Grain Hay Average cost of pro-

Silage ducing 100 Ibs. gain
Lot I .1.38 1.15 .00 11.72

Lot II I'l 1.52 .76 9.07

Lot III 60 1.52 .86 7.47

Lot IV 49 1.49 .97 7.74

Lot V 37 1.51 1.23 8.59

Lot VI 22 1.52 1.33 8.80

Lot VII 00 1.51 1.11 8.96

Valuing feeds the same per pound for each lot, the

average cost for the two years of producing 100 pounds
of gain varied from $7.47 to $11.72, a difference of $4.25

per hundred.

In studying the table it will be seen that the most
uniform gains were made by the lambs of lot III; that in

lots I and II, receiving more silage and less hay, and in

the remaining lots, receiving more hay and less silage,

the gains made were not so uniform. The financial

statement shows that the lambs of lot III also made the

cheapest gain.

The grain ration for the different lots was the same,

being one-half by weight of corn and oats. The results

show that the lambs received as much grain daily as
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other lots, but by feeding an average of .6 of a pound of

silage and .87 of a pound of hay daily the lambs did bet-

ter than when a full silage ration or a full hay ration

was fed. In fact, the corn silage was a benefit in in-

creasing the appetite of lambs of lots V and VI, as they
consumed more hay and made cheaper gains than lambs
of lots VII that did not receive any silage with their ra-

tion.

Bulletin No. 160 of this Station shows the value of

a preliminary feeding period with cattle in obtaining

comparatively cheap gains before they are put on a feed

of grain. This should also be practiced by feeders of

lambs but not with corn silage as the sole ration. The

range lambs used for the 1915 experiment were turned

on a meadow when received and in 44 days gained near-

ly 8 pounds per head. This is probably why gains for

lambs of 1915 experiment were not so large as those for

1914 experiment; also the silage for the 1915 experiment
was not so good as silage for the 1914 experiment be-

cause corn wras frosted before it was put into the silo and
ears had not reached the glazed stage.

SUMMARY
1. Corn silage is not suitable as the sole roughago

ration for fattening lambs with grain.
2. By adding a small quantity of corn silage to the

lamb's ration, more uniform and larger gains were made
than with lambs not receiving any corn silage. See

gains for lots III and IV for both years.
3. A mixture of oats and corn, half and half by

weight, and prairie hay, is not a good ration for fatten-

ing lambs.

4. From Bulletin No. 119 (edition exhausted;
lambs receiving rape pasture alone made an average

gain, in two experiments, of .34 of a pound daily. By
adding corn and oats to the ration of two other different

lots for, two experiments, those that received oats made
an average daily gain per head of .38 compared to .32

daily for the two lots receiving shelled corn while on

rape pasture.
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EQUIPMENT
for raising sheep on farms need not be

expensive. In mild latitudes little housing is needed,

and the main need is for fencing and pastures of sufficient

number an{l size to allow frequent changing of flocks to

fresh ground to insure health. Where winters are longer

and more severe, buildings and sheds are necessary to fur-

nish protection from storms, though no special provisions

are needed for warmth. Dryness, good ventilation, and free-

dom from drafts are the first requisites of buildings for

sheep. Convenience in feeding and shepherding must also

be held in mind in locating and planning such buildings or

sheds.

Small flocks can be cared for in sections of barns having

stabling or feed storage for other stock, but with a flock of,

say, 100 ewes separate buildings are desirable. The interior

arrangement of these buildings should be such as. to require

a minimum of labor and the least possible moving of the

ewes in doing the feeding and caring for them during the

lambing season. A building of this type can also be utilized

for fattening purchased lambs to be disposed of before lamb-

ing begins in the regular farm flock. A good supply of feed

racks, grain troughs, etc., can be provided at small expense

and will save labor and prevent waste of feed.
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DRAWINGS AND BILLS OF MATERIALS.

The object of this publication is to furnish a practical guide
for the equipping of farms for sheep raising. Wide differences

in climatic conditions render it impracticable to suggest a par-
ticular type of building for all sections; therefore a number of

FIG. 1. Barn for the exclusive use of sheep. In requesting plans and bill of material for

this building, mention subject No. 685, serial Nos. 567, 568, and 569.

types of barns and sheds are presented. In many cases it will

IK- found satisfactory to construct buildings as shown in the plans.
Where this is not advisable the essential features of arrangement
can be adopted with such alterations in detail as are rendered nee-,

essary by climatic or other fixed features.

1 The author is indebted to Mr. Wallace Ashby of the Office of Public Roads and
Rural Engineering for assistance in the design and preparation of drawings and
descriptions of the buildings shown in figures 1 to 11.

3
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The estimated cost of buildings given in the discussions of the

sets of plans is based upon average prices for material and labor

in May, 1916. Elaborate and expensive structures are not advo-

cated for use in handling sheep. Buildings of this character do not

insure economy in management and are not essential to the wel-

fare of the flock.

In deciding upon the amount of equipment other than buildings
no set rules can be followed. Peculiarities of individual farms

FIG, 2. First and second floor plans of barn shown in figure 1.
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FIG. 3. Cross section of main part of barn shown in figure 2.

and variations in systems of rearing determine what can be used

to the best advantage. The assortment of minor equipment shown

is designed to include the range of such material that will permit
a selection of what is needed in any particular case.

Working drawings and bills of materials for the buildings shown
in this bulletin may be obtained without charge, by those who
intend to build, from the Office of Public Roads and Rural En-

gineering, Department of Agriculture, Washington, D. C. While

prints of the drawings will be furnished as long as they are avail-

able for free distribution, it is expected that only persons who are

interested to the point of building will apply for them.
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IMPORTANT FEATURES OF BUILDINGS FOR SHEER

LOCATION.

The site for permanent buildings for sheep should first of all

be dry and well drained. Ample yard space that is dry and shel-

tered should be available adjacent to the main barn or shed. A
southern slope with sandy soil is especially satisfactory for this

purpose.
' On most farms it will be advantageous to have the buildings and

yards easily reached from the regular pastures or from fields used

FIG. 4. Cross section of shed part of barn shown in figure 2.

to grow forage crops for summer pasture. As the flock requires

attention many times daily during part of the year, convenience of

location in relation to the farm dwelling and to other buildings
will effect an economy of time in the performance of routine labor.

WARMTH, DRYNESS, AND LIGHT.

Since sheep do not require quarters that are especially warm, a

single wall will ordinarily insure sufficient warmth. If lambs are

dropped in very cold weather, a temporary covering over the lambing

panels described later will answer the purpose, or a small space can

be partitioned off in which to keep a few ewes until their lambs

become strong.

Shade and protection from heat are peculiarly necessary for sheep.

Shade can not always be furnished in pastures, and buildings that

are well located and constructed so as to render them cool in summer
will often provide greater comfort to the sheep during hot days
than would be possible for them out of doors.

Dryness and freedom from draft are most important. Sheep
can not possibly thrive in quarters that are damp or dark. In fact,

the flock should be shut in only during storms. Abundance of light
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in all parts of the building and at all times is necessary not only
for the health of the sheep but for convenience of the shepherd in

caring for them. One square foot of window for each 20 square

feet of floor space is necessary. Windows should be placed at a

height to insure a good distribution of light, and particularly direct

sunlight for the lambing pens during the period the ewes are

lambing.
1

VENTILATION.

Close confinement in poorly ventilated pens is very injurious to

breeding ewes. While they should seldom be shut indoors, a part
of the flock will usually lie inside at night. At lambing and during
storms doors should be closed. For such times it is necessary to pro-

vide means of securing fresh air without creating drafts. In a very

large building with numerous doors and windows it is often advis-

able to build one or two partitions from floor to ceiling to prevent
drafts. Fresh air can be admitted through muslin-screened windows

op'ened on the side opposite to that from which the wind is blowing
without causing drafts if all other sides of the building are tightly

closed.

FIG. 5. Combination horse, cattle, and sheep barn. In requesting plans and specifica-

tions for this building, mention subject No. 685-A3, serial Nos. 612 and 613.

In very cold sections, or where lambs are to arrive in the winter

months, specially arranged outlets for foul air and inlets for fresh

air will be necessary. Foul-air flues should extend from the ceiling

with as few bends as possible to the roof. They should be of suffi-

cient size and number to give 8 to 10 square inches for each sheep
in the building. Fresh air may be admitted through arranged

1 Farmers' Bulletin 4.".s.
"

Iloir Houses," contains directions for the placing of windows
to secure the maximum of sunlight at any season and in any latitude.
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inlets near the floor line. Some attention is required to adjust such

inlets to the variations in wind and temperature, and the same is

true where windows are depended upon. There is no efficient auto-

matic system of ventilating sheep buildings.

FLOORS.

Level and well-drained clay-surfaced floors are satisfactory and
economical. Sheep pack the surface very firmly, and if there is

proper drainage the only objection to this floor is that it does not

exclude rats. Concrete floors for alleys and feed rooms are neces-

sary, but will seldom be called for in the pens.

&r'cf-

^ \

FIG. 6. Floor plan of barn shown in figure 5.
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ARRANGEMENT OF BUILDING.

The main features to be provided in the floor plan are minimum
of waste space, convenience and ease in feeding and in cleaning the

pens, and elimination of the need of moving or disturbing the sheep.

Pen partitions should be movable. By using feed racks to make

divisions in the pen space the size of the pens can be varied as needed,

FIG. 7. Cross section of barn shown in figure 5.

FIG. 8. A closed sheep shed. In requesting building plans and specifications, mention
685-B2, serial 566,

80747 Bull. 81017 2
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and in special cases the racks can be removed to permit the use of

the space for other stock.

A BARN FOR THE EXCLUSIVE USE OF SHEEP.

In figures 1, 2, 3, and 4 are shown a perspective view, floor plans,
and cross sections of a building for the exclusive use of sheep, which

"---------->J

FIG. 9. Floor plan of shed shown in figure 8.

is designed to meet the needs of those permanently engaged in sheep

raising on a large scale. The eight large pens will each hold 20

ewes, allowing 12 square feet of floor space and 15 inches of rack

Jr.iJ,

FIG. 10. Cross section of shed shown in figure 8.

space per ewe, and the small pen at the north end will accommodate
4 or 5 bucks. The partitions between the pens are formed by mov-
able feed racks of the type shown in figures 15 and 16, so arranged
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FIG. 11. An open sheep shed. In requesting plans and specifications for this shed,

mention subject 685-B2, serial 565.

that the attendant can walk down the center to distribute feed; and

those next the alley are formed by wall racks such as are shown in

figures 18 and 19. An advantage would be gained by having the

movable racks which form the fronts of the pens made in 10-foot

lengths, with a light 3-foot door hung on one end. This arrange-
ment will allow wider latitude in the use of the double cross racks

for dividing the pen space; it would permit the forming of pens 10,

20, or 30 feet in width. The door upon the end of the alley rack

H
G/34/W LOT

1

!^i ffwttar s&#

'

1 H s'

FIG. 12. Plan of a feed lot for finishing lambs for market.
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would always be where it was needed to 'fasten to the cross rack and
close the pen.

This barn provides storage space for 55 tons of loose hay or straw
in the mow and 1,100 bushels of grain in the storage room on the

second floor. This is enough feed, ex-

cept silage, to carry all the sheep that

should be put into the barn, for a period
of five months. The silo should have a

.capacity of 30 tons. Arrangements are

made for filling the mow by horse fork

and carrier, and for hoisting feed in bags
with a block and tackle. Hay is thrown
down through two chutes, each fitted with

panel
a sliding door at the bottom, and grain is

delivered to the first floor through four
al

spouts, each of which may carry a dif-

ferent mixture. The railing around the

platform scale near the feed spouts should have gates arranged so

that either sheep or feed may be weighed.

During the lambing season, which seldom lasts over six weeks, the

detachable lambing pens, illustrated in figure 25, may be used. These
have a great advantage over permanent lambing pens, since they can

be folded up and put away when not in use.

FIG. is.-section of a

that may be used for fencing

FIG. 14. Illustrating the use of panel shown in figure 13,
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The shepherd's room is equipped with a stove and medicine closet

and may be used as a hospital for chilled lambs. With a room of

this kind at the disposal of the shepherd, this barn may be considered

as having all of the essentials for successful winter lambing.
With a larger silo, a supply of roughage stored outside the barn

with which to refill the mow late in the fall, and a few extra feed

racks set up in the lots, this barn could be used for feeding out two

carloads of lambs in early winter before being needed for the breed-

ing ewes.

The estimated cost of the barn proper, without feed racks, is $2,400.

These figures are given only as a guide, however, as the actual cost

may vary considerably from this amount, according to local prices

10*0-

FIG. 15. A combination hay and grain rack which may be entered by attendant when
feeding grain.

of material and labor and the amount of farm labor that is used.

The estimated cost of a 9 by 26 foot concrete silo of 30-ton capacity
is $150, and for each additional ton $3.10 extra (Farmers' Bulletin

589).

A COMBINATION HORSE, CATTLE, AND SHEEP BARN.

Figures 5, 6, and 7 show a perspective view, floor plan, and cross

section of a general barn intended for farms where all live stock is

kept in a single building. This barn will accommodate 10 horses,
5 cows, and 63 sheep. In order that no kind of stock may be dis-

turbed by the presence of another, and to prevent drafts through the

building, the quarters for the horses, cows, and sheep are partitioned

off, as shown by the heavy lines on the plan and cross section. The
cow stable is ceiled on the inside of the studs to make it warmer and
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FIG. 16. Combination hay and grain rack with bottom for feeding both roughage and

grain.

to provide a smooth surface which* will not collect dust, but the rest

of the barn has a single wall.

The equipment for the sheep pens is the same as that discussed for

the barn illustrated in figures 1 to 4, and similar doors, windows, and

ventilation system are used. More window area per square foot of

pen space is provided in this barn than in the other, because the par-

/o
' o

TY

>

FIG. 17.- -Combination hay and grain rack with solid front to keep feeding materials

out of fleece.
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titions prevent light from passing from .one side of the building to

the other, and the low eaves shade the windows part of the day. The

hay mow, which has a capacity of 50 tons and is filled by a horse fork

and carrier, occupies the entire central part of the building from the

ground to the roof and also the space above the alleys and grain bins.

It is reached through four hay chutes, placed to make feeding easy.

The total capacity of the grain bins is 2,000 bushels, so that the barn

has
x

feed capacity enough to carry the stock on full feed for five

months.

FIG. 18. A stationary or wall hay and grain rack.

The estimated cost of this barn complete is $2,125, but this amount
is intended only as a guide, the actual cost varying with local prices
of material and labor and the amount of farm labor that is used.

A CLOSED SHEEP SHED.

Figures 8, 9, and 10 show a simple type of closed sheep shed which
is especially adapted for farms on which the main barn has large
feed capacity but not sufficient floor space for the live stock. Allow-

ing 12 square feet of floor space per animal, this shed will hold 26

sheep, which gives a space at the rack of almost 17 inches each. One
of the racks shown in figures 15 and 16 should be used in this shed,
and the feeding should be done entirely from the walkway in the

center so as to avoid disturbing the sheep. The large door at the end
of the rack is intended for taking in feed, which must be stored in
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another building. The windows of this shed should be hung on
center pivots to permit entrance of air through the full size of the

window. The doors used by the sheep may be made in two parts,

opening outward independently. The upper half should be hinged at

its top and counterbalanced by a weight connected to it by a light
wire cable passing through a pulley at the side of the shed and an-

other on the eave. A stay rod is needed to hold the door firmly when
it is partly open. The doors, windows, and roof ventilator always
will furnish good ventilation if properly adjusted.

This shed affords good protection for sheep under any conditions

and may be used for winter lambing if it is made 20 feet wide instead

FIG. 19. Combination hay and grain rack, with grain troughs so constructed that they
may be pulled to back of rack and grain placed in them without entering the pen.

of 16, so that as many detachable lambing pens as are needed may
be set up next the wall and still leave room at the rack for the other

ewes. The estimated cost of this shed is $140.

AN OPEN SHEEP SHED.

Figure 11 shows a shed 16 feet wide by 24 feet long, open on the

south side and having feed racks of the type shown in figure 18,or

figure 20 along the other three sides. This shed will shelter 30

mature sheep, allowing 12 square feet of floor space per animal.

When sheds of this type are well protected by trees they are satis-

factory for mature sheep in almost any section. They do not fur-

nish sufficient protection for winter lambing in a cold climate, but
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may be used profitably for this purpose in many parts of the South.

The estimated cost of this shed complete is $90.

A FEED LOT FOR FATTENING LAMBS.

Figure 12 shows the plan of a feed lot designed to care for 400

fattening lambs. With certain modifications it is planned after the

FIG. 20. Stationary or wall rack without provision for

feeding grain.

lots successfully used in Colorado and other western States. This

plan provides for running the number of lambs mentioned in two

pens. The panels which divide the pens also make the racks for

/ *<9"

FIG. 21. The self-feeder hay rack.

feeding hay. These panels are built as shown in figures 13 arid 14.

They should be made of strong material and securely attached to

posts at the corners and centers.

In distributing hay to these racks, a wagon ma}7 be driven through
the gates (indicated at A and B) down through the main feed racks
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and out between the two sheds. Grain can also be unloaded at the

grain bin direct from the wagon.
If desired the self-feeder hay rack described in figure 21 can be

substituted for the " fence
"

rack. If this is done, the feed lot may
be inclosed with a straight fence rather than the irregular panels
used for feeding purposes.
A sufficient number of grain troughs is provided in the grain lot

for feeding at one time all of the sheep included in one of the pens. The

pivot gate shown in figure 12 is used on the same plan as a water

A

FIG. 22. A reversible stationary grain trough.

gate. The projecting ends of the horizontal top piece are secured by

strap iron at the tops of the posts supporting them. The gate is

opened by means of a vertical narrow board fastened at one end

and projecting above the top. After the lambs have learned to eat

grain they are likely to crowd toward the grain yard. When the

troughs are filled the gate is opened by swinging the bottom away
from the lambs, allowing them to pass under. This opens the full

width of the gate at once and avoids any trouble through the lambs

crowding against the gate.

FEED RACKS.

COMBINATION HAY AND GRAIN RACKS.

Combination hay and grain racks are probably the most convenient

for feeding small lots of sheep. The open-end rack shown in figure 15
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Fic. 23. A reversible movable grain trough.

is for use in barns where feeding is done by passing directly from the

alley to the rack, thus obviating the difficulties which follow from

entering pens filled with sheep. Figure 16 shows a rack that is some-

times preferred in which hay and grain are fed from the same bottom.

This rack, however, requires the feeding of hay and grain at different

times.

The fleeces of sheep may be kept comparatively free from chaff or

other feeding material by exercising care in distributing the feed.

-cf

FIG. 24. A light movable trough for feeding grain and roots.

Some shepherds prefer a rack with closed sides instead of slats
;
such

a rack requires that the hay be eaten through an opening at the bottom
as shown in figure IT.

A stationary rack which may be built against a wall or a partition

(fig. 18) effects a considerable saving in floor space, but does not

permit the feeding of grain without entering the sheep pen. In a
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T

FIG. 25. Hinged panels for temporary lambing or claimjpg pens.

rack such as shown in figure 19 provision can be made for sliding the

grain boxes through below the hay rack and filling them from the

alley outside.

HAY RACKS.

The wall rack shown in figure 20 is very useful in connection with

open sheds. This rack is for hay only and may be constructed very

cheaply.

FIG. 2G. Lamb creep with rollers for uprights.

The self-feeder rack for hay shown in figure 21 is commonly used

where very large numbers of sheep are fed. In building this type
of rack care should be taken to insure ample width between the sides



EQUIPMENT FOR FAIill SMKKI' KAISIMI.

57 IN

21

4XZ

4\Z

FIG. 27. A dog-proof fence.

at the bottom and for the side openings at which the sheep feed. This

will remove the necessity for keeping the hay pushed down to the

lower openings.

GRAIN TROUGHS.

Figure 22 shows a stationary reversible grain trough largely used

in outdoor lamb-feeding yards in the West. A. single board forms

the bottom for each trough. To clean the trough it is only necessary
to turn it over. The posts to which this trough is attached should

FIG, 28. Panel and braces for making a portable sheep fence.
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be firmly set to avoid being misplaced by the crowding of the sheep.

The pivot upon which the trough turns is placed at the left of the

*_ center of the end piece. This brings the wide
or heavier side of the trough always upon the

peg placed at either side to hold it in position.
A movable trough of this type is shown in

figure 23. This trough is not so readily re-

versed as the stationary style, as a peg must
be withdrawn to permit turning the trough
and afterwards inserted to keep it in position.

It is useful for small lots of sheep that are to

be fed outdoors.

Figure 24 shows a simpler and lighter

type of grain trough: Danger of upsetting
can be overcome by giving ample length to

the cross footpieces.

T

LAMBING PENS AND CREEPS.

The detachable lambing pen previously re-

ferred to for use at lambing time is shown in

figure 25. Two panels are hinged together
and furnished with hooks to fasten them to

the wall or to other panels. The first pen is

formed by placing the pair of hinged panels

at right angles to each other in a corner of

the pen and fastening them to the walls.

Other pens are added as needed, one end being hooked to the corner

of the last pen at one free end and to the wall at the other end. The

figure shows panels for making a pen 4 by 4 feet, but a 3 by 4 foot

i.

FIG. 29. The iron stand-

ard which is success-

fully used at the Illinois

Agricultural Experiment
Station as a support
for holding woven-wire

fencing in constructing

temporary sheep fences.

<sw |
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It is usually desirable to feed grain to young lambs while they are

still suckling. For this purpose a
"
creep

" which will admit the

lambs and exclude the older sheep is necessary. This may be arranged

by leaving some of the lambing panels in position after having had

the side facing the main pen equipped with a 12-inch opening that

can be closed with a sliding board. In large flocks a special small

pen can be arranged for the lambs' feed troughs. Upright slats,

or preferably rollers, as shown in figure 26, placed from 9 to 12 inches

apart admit the lambs.

FENCING AND HURDLES.

For inclosing sheep pastures and lots a fence that Avill exclude dogs
should be used. A less expensive fence would suffice for the sheep

themselves, though a flock may prove very troublesome if kept under

a poor fence that permits them to get into adjoining fields, thus form-

ing the habit of breaking out. The dog-proof fence shown in figure

27 is 57 inches high; the posts are 7| feet long, set 2^ feet in the

ground. Close to the ground is a tightly stretched barb wire, next

to which is a 36-inch woven-wire fence with 4-inch mesh, and above

this 3 strands of barbed wire. Where coyotes or other animals may
dig under the fence the barbed wire near the ground should be placed

FIG. 31. Illustrating the use of the iron hurdle shown in fig. 30.
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jLJt
FIG. 32. Extension hurdle. May be closed up to 6 feet 4 inches or extended to 11

feet 4 inches.

on the outside of the posts and the woven AY ire and higher barbed

wires on the inside.

Temporary pens, lots, or small pastures can be inclosed by the

portable hurdles, such as are shown in figure 28. In this hurdle the

top board is notched about 4 inches from each end to fit into the

FIG. 33. Light-weight sheep crate,
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notch where the end pieces cross. Through the end of this top board

a nail should be driven, otherwise the piece outside the notch will

break oil' and cause the hurdles to work endways in their supports.

The hurdle just described can be used for fencing off parts of

forage-crop pastures, though ordinarily woven-wire fencing that can

be rolled up and used wherever needed is more satisfactory for field

use. Woven wire used for this purpose can be stretched from per-

manent solid posts and supported at inter-

vals by light sharpened posts stapled to the

wire. For this purpose the iron standard

shown in figure 29, which is in use at the

Illinois Experiment Station, is a valuable

piece of equipment. The upper end of the

iron is passed through the lower wires and
has a groove to hold the top wire in posi-

tion. The post is set with the double foot at

right angles to the direction of the fence.

Many British shepherds and a few in

America use a hurdle of the type shown in

figure 30 when grazing sheep upon rape or

other forage. These hurdles are made of

iron and permit the lambs to pass through
and make use of the better grazing. They are moved forward when
the older sheep have eaten all the forage behind them. One or

two extension hurdles, such as the one shown in figure 32, are very
useful in the sheep barn where it is desired to form a temporary

pen to close an alleyway or to close a doorway without excluding

FIG. 34. water

FIG. 35. Methods of marking sbeep : a, label ; 6, notching ; c, tattooing.

the air. A light frame about 10 feet long with chicken wire 30

inches wide stretched over it is convenient for use in moving sheep
around pens or holding a small lot in a corner of a field or pen.

MISCELLANEOUS EQUIPMENT.

DIPPING VATS.

Full descriptions of various styles of dipping vats and directions

for the construction of permanent tvpes are contained in Farmers'
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Bulletin 713, obtainable from the Department of Agriculture, Wash-

ington, D. C.

SHIPPING CRATES.

The crate shown in figure 33, when made of well-seasoned pine, is

amply strong and weighs only 25 pounds. Hay for feeding while

in transit can be placed between the crate and a gunny sack tacked on

the outside of the front end.

FIG. 36. Punch used for inserting ear labels.

Can also be used for notching.

WATERING TROUGHS.

If stationary troughs of wood or concrete are used they should be

easily accessible to permit frequent cleaning. On account of the

comparatively small amount of water consumed by sheep in winter

an open half barrel set in the pen near the door is quite satisfactory,
as it can readily be removed for cleaning or when the divisions of

the pens are changed. The whole barrel with the opening in the

side shown in figure 34 is serviceable in pens or lots, but allows only

FIG. 37. Ordinary pruning shears for trimming feet of sheep.

one sheep to drink at a time. It can be used where sheep have

continuous access to it. A float valve connected with a water-sup-

ply pipe is protected in this device and the top prevents dirt or

chaff from getting into the water. A removable top can be used if

the barrel is to be filled by the use of a pail.

EAR LABELS AND TOE CLIPPERS.

When individual records are kept lambs must be marked soon

after birth. The ordinary metal labels on the market are inserted
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with the punch shown in figure 36. One of the labels in position is

shown in a, figure 35. The same punch can be used for notching
the ears to number lambs according to the plan shown in &, figure

35. This plan permits numbering up to 99 without requiring more
than two notches in the same ear. The tattoo numbers shown in

,

figure 35, are the surest means of numbering or identification.

Special holders and metal dies for inserting these numbers are ob-

tainable from dealers in supplies.
A pair of ordinary pruning shears such as are shown in figure

37 are used in trimming the feet when sheep are not traveling

enough to keep the horn of the hoofs worn down to natural shape.

SHEARS AND SHEARING MACHINES.

Well-sharpened sheep shears should always be at hand for trim-

ming fleeces and removing tags. For shearing the sheep in spring
one of the hand-power machines on the market should be used for

medium-sized flocks. For large farm flocks two machine outfits

with engine power are economical, as they are not very high in price

considering the speed and superiority of the machine shearing over

blade or hand shearing.
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