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OUTLINE OF THE EXPERIMENTAL WORK. 

The work reported in this bullétin is part of a series of beef-cattle 
experiments that have been in progress since December 22, 1914, 
carried on in cooperation between the Bureau of Animal Industry of 
the United States Department of Agriculture and the West Virginia 
Agricultural Experiment Station on the farm of David Tuckwiller, 

1 A report of cooperative work by the Bureau of Animal Industry, United States Department of Agri- 

culture, and the West Virginia Agricultural Experiment Station. 

2 The authors acknowledge the services of W. F. Ward, formerly of the Animal Husbandry Division, 

who assisted in planning this experiment, and of F. W. Farley, J. B. Huyett, and E. A. Tuckwiller, 

formerly of the Animal Husbandry Division, who assisted in carrying on the work. 
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in Greenbrier County, W. Va., to study beef-production problems in 
the Appalachian Mountain region. This farm is located in the 
southeastern part of the State in the blue-grass area. The results of 

this experiment apply not only to 
West Virginia but also to the ad- 
jacent States having similar con- 
ditions, as shown in the outline 
map (fig. 1). Some of the results 

and methods may be of such 
general application as tobe util- 
ized to advantage by cattle feeders 
in other parts of the country. 

THE REGION AND THE PROBLEMS 

The topography in most parts of 
the region, except in the vicinity 
of streams, is gently rolling or even 
mountainous in the higher eleva- 

= = tions. The area is generally cleared 
Fic. 1.—Map showing region to which this work 

applies. The blac dot indicates the location of of forest trees, although vast areas 
the farm on which the experiment was con- of cut-over or stump land are 

to which theresultsareapplicable,andtheaot, found. ‘The farms vary in size 1S pplicable, and the do 
ted portion shows an additional area towhich from less than 100 acres to more 

ee eee than 1,000 acres. The land is 

especially well adapted for grazing purposes. In most sections there 
is tillable land for the production of abundant crops for winter feed 
or other purposes. 

It is in this general area that a large percentage of the grass- 
finished cattle are produced, which go annually to eastern markets. 
The fact that most of the steers produced in this area are finished 
for market from grass alone attests the value of the pastures, which 
consist largely of blue grass. The use of grain for finishing cattle 
is not general, although there are many sections where the prac- 
tice is followed, particularly in the valleys of the larger streams 
and on gently rolling areas. By far the larger number of farmers 
who handle beef cattle grow either stockers and feeders or finish 
cattle for market from grass alone. It therefore becomes one of the 
principal beef-production problems in this general area to determine 
the best and most economical method of wintering the cattle and the 
one that will enable them to make the best possible use of the pasture 
the following summer, the time when cheapest gains are made. 

It has been a common practice in this area to winter steers on dry 
feed, such as hay, corn stover, and wheat straw, and on corn silage 
to a less extent, in a way that causes them to lose materially in 
weight. They are then pastured the following summer and sold 

es a a 
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from grass either as stockers or feeders or as finished steers for the 
market. There are some “who hold the idea that it is profitable to 
permit this loss of weight, which with older steers often amounts 
to from 25 to 100 pounds. There are others who believe that cattle 
wintered on silage, or on a ration of which silage is a part, will not do 
well on grass the following summer. 

OBJECTS AND PLAN OF THE WORK. 

The objects of the experiments as a whole had these general prob- 
lems in view: 

1. To ascertain the effect of different wintering rations upon sub- 
sequent pasture gains. 

2. To determine the most satisfactory and economical method of 
wintering. 

3. To determine the best method and the cost of raising beef cattle 
in West Virginia. 

Fic. 2.—The first day on pasture, April 29, 1918, after the cattle had been wintered on aration of corn 

silage, cottonseed meal,and wheat straw. (This picture shows the class of cattle, the general appear- 

ance of pasture, and the nature of the country.) 

Two distinct phases of the problems as outlined in objects 1 and 2 
presented themselves for solution: First, the wintering of yearlings 
that are to be pastured the following summer and sold as stockers 
or feeders; second, the wintering, and subsequent grazing of older 
steers to ie sold from grass ‘alien fat. The first, however, is the 
only one considered here, the second being reserved for further 
investigation. ‘ 

The work was carried on for a period of four years, in order to have 
an average of feedstuffs, cattle, seasons, and other conditions tend- 
ing to produce variation. The general plan of these experiments, 
including the rations used for the different lots of steers, is given in 

Table 1. 
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TaBLE 1.—Plan of the four years’ work. 

se Season. elege. Winter feed.2 eee 

Lots 1..| 1914-15 10 | Corn silage, mixed hay, and wheat straw......-....--------+------ Pasture. 
1915-16 UO} | eae 0 (0 ee ee ete en Re Seer so teres She Do. 
1916-17 LOM Pesos (c (eee eee ee oie Te ae ne 5 Ai AAR eater oe Do. 

Lots 2...) 1914-15 10 | Corn silage, wheat straw, and cottonseed meal......-.:..--..--.--- Do. 
1915-16 LOMcSS-.2 G03 5c o ee eee ee en ee Peete re ee es ea Do. 
1916-17 LON Sees Oe otet cose ee ard See ER oe ee Oe ee eee Do. 
1917-18 1.0) | Sees GO eS oper sao ore ek aes ee SES a eee ne Do. 

Lots 3..| 1914-15 103|\"Mixed: hay and wwheat/strawyccce se ono eeee ee eee eee Do. 
1915-16 LON Sete GOs Sees pee hia Rie te ee ce oe ee ee Do. 
1916-17 LOU eee GO Se sie Se Ses Se ee ee ee eee Do. 
1917-18 107525 GO. ae ae EE BS eee Do. 

Tot) 424\) 1917-18 10) Cormsilare and 'soysbean: lage as = a ae ee Do. 

Lot 5..) 1917-18 10 | Cornsilage, rye hay, and cottonseed mec]............--.---------- Do. 

1 New lots of steers were used each year, totaling as follows: 1914, 30 steers; 1915, 39 steers; 1916, 39 steers; 
1917, 40 Steers. 

2 From time cattle were taken off pasture in December until turned on pasture, about May 1. 
3 From time cattle went on grassin spring untilsold. Each summer all the steers were turned into the 

same pasture and had no feed except the grass. : 

KIND OF STEERS USED. 

The steers used in this work were of grade Shorthorn, Hereford, — 
and Aberdeen-Angus breeding. They were raised in southern West 
Virginia and were a good, uniform lot of cattle in age, weight, quality, 
and condition. They averaged from 650 to 675 pounds in weight 

Fic, 3.—Steers in Lot 1 at end of winter feeding, 1917-18. 

at the beginning of the winter period and were 1 year old the previous 
spring. 

FEEDS USED. 

Samples of each of the feeds used were taken at different times 
throughout the four winter feeding periods and sent to the De- 
partment of Chemistry, West Virginia Experiment Station, Morgan- 
town, W. Va., and there analyzed, with the results shown in Table 2. 
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TABLE 2.—Composition of feeds used. 

Analyses (actual) as made at the Analyses (average) as given in 
= West Virginia Experiment Station. | Henry’s “‘ Feeds and Feeding.’ 

| 
Feeds. - Carbo- | : Carbo- 

>. . ry drates, Pro- |hydrates,| 4, Ate Protein. | jnelud- Fat. Ash. feiaeulinelad: Fat. Ash. 

ing fiber. ing fiber. 

Per ct. Per ct. Per ct. | Per ct.| Perct.| Perct. | Perct.| Per ct. 
RUOGMISIAEO: 2.22 ooo ces lessee 1.86 21.52 0:53. |.. 1.13 2.1 PA lars 0.8 ai 
MipceO NANG om te ce eae 6. 60 79.49 1.90 | 3.74 8.6 70.7 2.4 6.1 

PMITORL SUPA Wire = oan coco cs, 2.86 84.11 1.38 3. 21 3.1 81.8 1.5 5.2 
TEE) 10; hk ene eee ee ae 5.79 49827)" E19 4.75 6.7 78.0 Fal sll 
MOMEDCAMIARY:. acc cie ee ces 10.00 68. £0 3.02 9.08 16.0 64.0 2.8 8.6 
Cottonseed meal (z00d).......- 37.58 40.34| 8.29] 6.05| 37.6 39.9 8.2 6.4 

} | 

From the analyses it is evident that the feeds used, with the excep- 
tion of cottonseed meal, were somewhat below the average in quality. 
The cottonseed meal used was of 41 per cent protein the first year 
and of 36 per cent protein the last three years. The silage was made 
from a mixture of dent and silage corn. 

Fic. 4.—Steers in Lot 2 at end of winter feeding, 1917-18. 

A three-year rotation of crops, consisting of corn, wheat, and hay, 
is practiced pretty generally in the section under discussion. Timo- 
thy is sown with the wheat in the fall, and clover is sown on the 
same field in the spring. This provides in the year following the 
wheat crop a mixed hay of timothy and clover. The mixed hay 
used in this work was obtained in this manner. 

In making soy-bean hay the ground is prepared about the same as 
it would be for corn. The beans are drilled broadcast, using 14 
bushels per acre. They are usually sown the last of May or the first 
of June, after all danger of heavy frost is past. When the beans begin 
to form in the pods, about the first of September, the time varying 
with the variety of beans and the kind of season, the crop is cut and 
cured for hay. 
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In making rye hay the seed is sown in the fall, as it would be for 
raising grain, except that more seed per acre is used. In the spring 
just before the rye blooms it is cut and cured. 

The composition and nutritive ratio of the rations fed are given in 
Table 3. 

TaBLe 3.—Dry matter, protein, carbohydrates, fat, and nutritive ratio of rations fed 
each year. 

Average Composition. 
quantity ae 

ee Ration. per ee be 
: Steer Dry Protein. | , C2"PO- Fat : 

daily. matter. * | hydrates.) a 

: | Pounds. | Pounds. | Pounds. | Pounds. | Pounds. 
A tComistlare= A] Slee sake eee eee aease 20. 0 5. 26 0. 220 3. 000 0.140 

Mie duhaivererna.creene Oe ae 5.0 4.39 . 200 1. 985 - 055 
Wiheatistraweosccsccemocteere ners 2.54 2. 33 . 018 . 891 - 013 1314.5 

To ee 11. 98 438| 5.876 | 2208 

BCom silacoa* Shee eee Mears 23.1 6.08 .254[ 3.465 |. 162 
iWiheatstraweemereen ce see 4.9 4,49 . 034 1. 720 . 025 
Cottonseedimealseee a see eee ee 1.0 - 93 . 334 . 243 | . 079 1:9.7 

een er 11.50 622 5. 428 . 266 

Sy PM bb-GOllsEh ao na0nsesaccesbesaseanae TH) 10. 45 - 476 4,724 aueil 
Wiheatistrawrscssecr sens enor 4. 07 3. 73 . 028 1.429 . 020 1:12.9 

|. 4: Boe 14.18 504 6. 153 151 

45 Cormistla ge nie ste es cctsstevs aes tle ieee 20. 0 5. 26 . 220 3. 000 . 140 
Soy-beanthayeese seater eee 6.0 5. 48 702 2.352 072 1:6.3 

ee eee 10. 74 922 5. 352 . 212 

5) |kCornisilaperaeoseess sec Pai aaeee ee - 20.0 5. 26 . 220 3. 000 . 140 
Tait pegs Han PRE AN oe | 6.0 5.51 . 204 2.760 066 
Cottonseedimeal-oa--s-2-- oe oeeee ao . 46 . 167 5a P7 . 039 1:10.9 

sitet peers 11. 23 591 5. 882 245, 

From the foregoing table it is seen that the quantity of dry mat- 
ter fed was practically the same in all lots, the chief difference in the 
ration being in the proportion of protein to carbohydrates. 

CHARACTER OF PASTURE. 

Each year the steers were turned on a rather rough pasture of 
about 160 acres, one-fourth of which is in woodland. The pasture is 
situated in a valley between two small mountains, and a small stream 
which flows through it provides an abundance of fresh water at all 
times throughout the summer. 

The soil is of limestone formation, and a good growth of blue grass 
with much white clover is found on all parts of the pasture not in 
timber. Under normal climatic conditions there is rainfall enough 
to keep the grass growing throughout the season. The latter part of 
the summer of 1917 was rather dry, however, and during August of 
that year the steers made but small gains. 
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METHOD OF FEEDING AND HANDLING THE STEERS. 

In the fall before starting the steers on the winter feed they were 
divided into lots of 10 each. In this division care was taken to have 
the lots as nearly the same as possible in regard to quality, breeding, 
size, and condition. These different lots were given the same amount 
of space in open sheds with small outside lots about 30 by 60 feet in 
size. Water was supplied in these lots at all times, and salt was 
constantly available. The cattle were fed twice a day. 

The feed, both concentrates and roughages, was weighed each 
time and accurate records of it made. The steers were weighed at 
the beginning and at the end of the feeding period, the weights being 
taken 3 days in succession and an average taken for their initial and 
final weight. They were weighed also every 28 days. For identifi- 
cation, neck straps with numbers on them were used and individual 
weights taken in the morning after feeding. 

I. WINTER RATIONS AND THEIR INFLUENCE ON PASTURE GAINS OF 
YEARLING STEERS. 

QUANTITY OF FEED CONSUMED. 

In considering the quantity of feed consumed it should be kept in 
mind that these cattle were getting only maintenance rations, but 
enough to keep them in good, strong, thrifty condition. Table 4 
shows the total amount of different feeds eaten in the various lots 
and the average daily ration per steer in each lot during each of the 
four winters. 

TaBLeE 4.—Average total and daily rations during four winters. 

1914-15. 

Total Daily 
Lot | Number - Days. Ration. feed per | feed per 
No, | of Steers. | steer. steer. 

Pounds. | Pounds. 
1 10 T23N COMMIS ACO! Name eee osc ae se nae wae ee oa eerie oe ea kb Fs 17.0 

Mixedlba Vieseccn erase natneee ae cet Semen sok one see oo | 653. 0 5.0 
WiheatiStrawensscacee etnioce a cease ene seee el seciesee 429.0 3.4 

2 10 AZSHKC OM Sila pene ema ones ce ee Sasa wee ene A ee moe eens 3, 105.0 25.0 
IWiheat Stra wrasse o-oo coe Come eee ieee smes 561.0 4.3 
Cottonseedsmeal soma = ee ss otic seer eee ee etie = 127.5 1.0 

3 10 128) EMixed hays sce eet eee enone ene 2 eee onaciciess 1,278.5 10.0 
Bir ai erecta cae oe ais oe ie nee Sense ela nie tee le 602.5 4.7 

1915-16. 

1 10 HD 2H MO OLTISTI ALC ars elers ae eisioee se Siac see eae nee tavern oe tena opeye 2,440.0 20.0 
(Miisx OG avis Safe otare sci ae es Syl mamta erence Siew les ane 610.0 5.0 
Wea b SULA Wcieiste cc tet cca cel- eee eee aac e eee eeaeals 265.0 2.2 

2 10 1221 NW COLINSIISEO beens ae Serra ne Seen eee ec oresc ec cee 3,050.0 25.0 
WAL OIISULA Wie olen in Se ho ce cee See ae ee we eieeic 610.0 5.0 
Cottonseed times: seas ae ee eee seme cosas cet 122.0 1.0 

3 10 228 Maxedub ays carrer crass tec ermine nae ons Been ae ein acne 1,464.0 12.0 
SST 75 Rai ccse PSS eae ere c Gee ee ea cee te een 530.0 4.3 
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TABLE 4.—Average total and daily rations during four winters—Continued. 

1916-17. 

poe at | Total | Daily 3 
se | ae | Days. Ration. feed per | feed per ‘: 
ge tai DP einer steer. steer. 

Pounds. | Pounds. 
1 10 | 134 SCOPMISH BOOS oO See Pees Oe eee ence ete ney ene Aap ere te 3,015.0 22.5 

|: Mixed thay 30st Seg 2s ene ye ey eae 670.0 5.0 
Wiheatistrawaccse nee es 6b ee Ree ts Seek eee 271.0 2.02 3 

2 10 1344 “(Corsilace sss a oe ee ee eee | 3,015.0 22.5 
Wiheatstrawe- Sid. tes ee 6 ae en ee ee ere 628.0 4.69 
Cottonseed meal s522 4 ee see ee ee eee 134.0 1.0 

10 | 134, | SMe hays. toe. tine oun ie See a Lent ee eae 1, 622.0 12.1 
Wiheatistra wie acne 562 Se ee ee eee 611.0 4.56 

1917-15. 

2)\| 10 | 133;/° CORN SIBECs jasc ae eae as rena eee ae Rhee Sat 2, 660. 0 20.0 
Wiheatt Stra wit tice ae.com cree oe ee reeset 738.0 Litas, 

| Cottonseed meal ts ee-. soos aan oa ere meee ee mee 135.0 1.0 

3 | 10 133)3| Mixed Wey ce ae ee 1, 782.2 13.4 
Wihea#t:strawsiS5. lie o Sse sree ote ee sae ee see oe 359.1 PATS 

{ 10 133° | Silage: ooh esther ee a ee 2,660.0 20.0 
Soy-beambha viewer Nese 2 eee ee ea eee 798.0 6.0 

5 10 1393)|" Silage sacsseckc eee ee eee es eee. 2,660.0 20.0 
Ry eG Days See ee ee ee ee Le eee See 798.0 6.0 
CottonSeedmealiacs sas-ck ce ees eee oe eee 66. 5 0.5 

Fig. 5.—Steers in Lot 3 at end of winter feeding, 1917-18. 

GAINS AND LOSSES DURING WINTER. 

The gains and losses in weight during each of the four winters are 
shown in Table 5. 

Tasie 5.—Total and daily gains and losses during four winters. 

1914-15. 

Average| Average} Total | Average 
Tot Number : initial final |gain(+)} daily 
NG of Days. Ration. weight | weight | orloss | gain or 

* | steers per per |(—) per] loss per 
steer, steer, steer, steer. 

| Pounds.) Pounds. | Pounds.| Pounds. 
1 10 128 | Corn silage, mixed hay, and wheat straw -} 622 599 —23 —0.18 
2 10 128 | Corn silage, wheat straw, and cottonseed | 

Meals. 2 EUS eee he See Sone 618 692 +74 + .58 
3 10 128 | Mixed hay and wheat straw...-....--....-- 623 577 | —46 — .36 

| | 
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TaBLeE 5.—Total and daily gains and losses during four winters—Continued. 

1915-16. 

Average| Average) Total | Average 
Dot Number initial final |gain(+)| daily 
No of Days. Ration. weight | weight | orloss | gain or 

* | steers. per per |(—) per] loss per 
steer. steer. steer. steer. 

Pounds.| Pounds.| Pounds.) Pounds. 
1 10 122 | Corn silage, mixed hay, and wheat straw. . 678 678 00 00 
2 10 122 | Corn silage, wheat straw, and cottonseed 

jae tert ee pes ee Case OCU ESSE AES 678 758 +80 + .66 
3 10 122 | Mixed hay and wheat straw........-...-- 678 671 —7 — .06 

1916-17. 

1 10 134 | Corn silage, mixed hay, and wheat straw. - 690 709 +19 + .14 
2 10 134 | Corn silage, wheat straw, and cottonseed 

feauetey CSE BN meeleh taney Uk ane econ Re rans ak 690 742 +52 + .39 
3 10 134 | Mixed hay and wheat straw..........-.-.- 689 659 —30 — ..22 

1917-18. 

2 10 133 | Corn silage, wheat straw, and cottonseed 
TGA teeta eee Nom Bate ae 671 711 +40] + .30 

3 10 133 | Mixed hay and wheat straw.-.-......--.-.-- 671 615 —56 | + .421 
4 10 133 | Corn silage and soy-bean hay ............- 671 698 +27) + .203 
5 10 133 | Corn silage, rye hay, and cottonseed meal. 671 682 +11} + .083 

Table 5 shows that in 1914-15 the cattle in Lot 1 fed on silage, 
mixed hay, and straw lost an average of 23 pounds in 128 days during 
the winter, equal to a daily loss of 0.18 pound per steer. In 1915-16 
the lot fed the same ration neither lost nor gained weight during the 
122 winter days. In 1916-17 the lot fed the same ration gained an 
average of 19 pounds, equal to a daily gain of 0.14 pound per steer. 
Lot 2 in 1914-15, fed on silage, straw, and cottonseed meal, gained 

an average of 74 pounds j in 128 days, equal to a daily gain per steer 
of 0.58 pound. The next year the corresponding lot gained 80 

Fic. 6.—Steersin Lot 4 at end of winter feeding, 1917-18. 

183544°—20—Bull. 870-——2 
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pounds in 122 days, making a daily gain of 0.66 pound per steer, 
In 1916-17 the corresponding lot gained 52 pounds per steer in 134 
days, making an average daily gain of 0.39 pound. In 1917-18 the 
corresponding lot gained 40 pounds per steer in 133 days, making an 
average daily gain of 0.3 pound. 

Lot 3 in 1914-15, fed on mixed hay and wheat straw with no 
silage, lost an average of 46 pounds, equal to a daily loss of 0.36 
pound per steer. The corresponding lot in 1915-16 lost 7 pounds, 
equal to a daily loss of 0.06 pound per steer. In 1916-17 the corre- © 
sponding lot lost 30 pounds, making an average daily loss of 0.22 
pound per steer. In 1917-18 the corresponding lot lost 56 pounds, 
equal to a daily loss per steer of 0.42 pound. 

The lot fed silage and soy-bean hay in 1917-18 gained an average 
of 27 pounds in 133 days, making a daily gain per steer of 0.2 pound. 
In 1917-18 the lot fed silage, rye hay, and cottonseed meal gained 
11 pounds per steer in 133 days, or an average daily gain of 0. 08 
pound. 

GAINS DURING SUMMER. 

In the spring of each year as soon as the grass was good enough, 
which was usually about May 1, the steers from all the lots were 
turned into the same pasture on grass with no additional feed. 
Weights were taken every 28 days, just as during the winter. Thus 
the effect of the different rations upon the summer grazing of the 
different lots could be studied. 

Table 6 shows the weights at the beginning of the grazing period, 
the weights at the end of the grazing period, and the total and 
average gains per steer for the summer period. 

TaBLE 6.—Total and daily gains during four summers on pasture alone. 

1914-15. 

| Average 

| weight Average Total | Average 
TGteNO Number | Days on oe oe final gain per daily 
Beet of steers. | pasture. ning of weight | steer for | gain per 

grazing per steer.|Summer.] steer. 

period. 

Pounds. | Pounds. | Pounds. | Pounds 
LR ha a tee cae ae Sete 2 oe 10 168 59 935 0 
DEE ee oie Ne ee cae ee Ouletececees 692 947 255 1.5 
Seer Ue etree een eam ae eee Smee 103) CBee 577 892 315 1. 87 

1915-16. 

Bo St oS EE Bae ENO Ee SARE OBER Sen naeee 10 167 678 1, 022 344 2.1 
YR ie ers eh ais owe ae ae en oe noes ener ON Seesencee 758 1, 036 278 Ey 
Be Sasi eric cote Sooee ohn eo ceh eee tee LOW See eone 671 981 310 129 

1916-17. 

aes cs aot ha cicce ce jen ee ees case eee 10 157 709 979 270 Lod 
Daten eters, ie Jac mele nce Dona e ee eeete LOG) Shee es 742 1, 000 258 1.6 
BSCR Ie Som: oSinin Seikis Sw wich See eeemnes 10) || Seeeere ee 659 965 306 1.9 

1917-18. 

De ocazcuseten csaceoe ss conn seAaaepteeassee 10 140 yeu! 969 258 1.8 
S alere elas cere ieteleiiee a certo eee etereretales OE a peicer 615 920 305 2.2 
A Sieiale saisia otinieiawiatele teeta ates aleiaeinee ei ceissins OM Reeemere sec 698 938 240 1G 7 
Disieinsinc a ss Cece eeme cam see cereeieeecce mae LON Meagececres 682 963 281 2.0 
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GAINS AND LOSSES, WINTER AND SUMMER. 

The gains and losses in weight in both winter and summer are 
summarized in Table 8, and averages are shown for lots fed on the 

same rations in different years. 

Fic. 7.—Steersin Lot 5 at end of winter feeding, 1917-18. 

TaBLE 7.—Summary of gains and losses in weight per steer, winter and summer. 

Gain (+) Total 
orloss | Gainin | gainin 

Lot 5 2 (yital weight | weight 
No Ration. Year. weight | per steer | persteer, 

0 per steer in winter 
in summer. and 

winter. summer. 

Pounds. | Pounds. | Pounds. 
1 | Corn silage, mixed hay, and wheat straw.........-..--- 1914-15 —23 336 313 

1915-16 +00 344 344 
1916-17 +19 270 289 

APS GTERU Roa ene es a ee ee a Oe ei tae ji Oat ee aa | 317 316 

2 | Cornsilage, wheat straw, and cottonseed meal... .----- 1914-15 +74 255 328. 
| 1915-16 +80 278 358 

1916-17 +52 258 30 
1917-18 +40 258 298 

PATV OLA PO Saar en ae ce ein So oe sn ase eee ee ae aniaelere +62 262 324 

Sl Mixedthay and wheat Straw. cs .cc.c. iconic se otemine cl 1914-15 —46 315 269 
1915-16 —7 310 303 
1916-17 —30 306 276 
1917-18 —56 305 249 

Arrasie lots eee iehatd Pi ont ete $e ee ait hectpecuct isd —35 309 274 

4 | Cornsilage and soy-bean hay .........-.-.------------- | 1917-18 +27 240 267 

5 | Corn silage, rye hay, and cottonseed meal....--...----- | 1917-18 +11 281 292 

GRAPHIC PRESENTATION OF GAINS AND LOSSES. 

The comparative rapidity and extent of gains and losses can be 
shown more clearly by the use of a chart than in any other way. 
Accordingly a chart is presented herewith as figure 8, which shows 
the average changes in weight of the steers of the three lots. 

Horizontal distance on the chart indicates the number of days 
that the steers were fed during the winters and pastured during the 
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summers. The average length of the total period for the 4 years 
was 288 days, of which 130 days were in the winter or feeding period 
and the remaining 158 in the summer or grass period. The heavy 
black vertical line near the center of the chart.marks the dividing 

line between the 
AVERAGE LENGIHY OF FEELING AELLOD, 

WINTER FEP?/IOD SUWIES AOD winter and summer 
SFO DAYS 48E DAMS periods. 

2G 56 GF U2 29 56 SF V2 /4O Vertical distance 

on the chart repre- 
sents changes in live 
weight of the steers. 
The weights corre- 
sponding to each of 
the horizontal lines 
are given along the 
left side of the chart. 

Some rather strik- 
ing facts as to the 
way steers on differ- 

ent rations vary in 
weight from period 
to period during the 
winter are brought 
out. Itwill be noted 
that in Lots 1 and 3 
there was an actual 
loss in weight each 
year during the first 
period of the winter. 
By the end of the 
second period this 

570 tendency to lose in 
Fig. 8.—Diagram showing average variations in weights of 3 lots of weight had been 

steers during summer and winter feeding periods. = 
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overcome, and in 
most of the trials a slight gain was made during this period. While 
the average of Lot 2 showed a small gain during the first period, it 
is evident that the rapidity of gain was greatly increased during 
the second period. 

With one or two exceptions there was a marked loss in weight of 
steers in all lots during the last 18 days of the winter period. This 
falling off in weight can, no doubt, be attributed to the fact that the 
coming of the pasture season caused the steers to eat less dry feed and 
possibly to make less efficient use of what they did eat. Cattle fed on 
dry feed during the winter become restless with the appearance of 
grass and lose their appetites for the dry and less appetizing feeds 
which they have been receiving. 
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There are some very noticeable differences in the gains made by the 
different lots during the first 28 days of the pasture season. With one 
exception all lots in each trial took on weight. The steers of Lot 3 
during this first period of the spring of 1917 actually lost 2 pounds 
per head while on grass. There is no apparent explanation for this 
loss, in view of the fact that both Lots 1 and 2 made gains during this 
same month. Since all the steers were in the same pasture and 
received the same treatment, no satisfactory reason for the loss by the 
steers of this one lot can be advanced. 

As would be expected, the cattle which had been fed on a ration 
that caused them to lose weight during the winter made the greatest 
gains during this first month on pasture. The steers which had been 
fed on a ration of corn silage, cottonseed meal, and wheat straw and 
which made a steady gain throughout the winter did not make so 
large a gain from grass during this first period as did the steers of Lot 
3, which lost weight in the winter. 

The greatest gains from pasture were made by the steers of Lot 1, 
although the difference between this lot and Lot 3 is so slight as to be 
almost negligible. While the summer gains of the steers of Lot 2, fed 
silage, cottonseed meal, and straw, were not so large as those of the 
other two lots, the total of both winter and summer gains shows an 
increase of 49 pounds over the gain made by the steers fed mixed hay 
and wheat straw and 14 pounds over those fed corn silage, mixed hay, 
and wheat straw. 

CONCLUSIONS. 

1. An average daily ration of 19.8 pounds of corn silage, 5 pounds 
of mixed hay, and 2.5 pounds of wheat straw fed to average good 
steers weighing 663 pounds (Lot 1) for 130 days during the winter 
should maintain them without a loss in weight. 

2. An average daily ration of 23.1 pounds of corn silage, 4.9 pounds 
of wheat straw, and 1 pound of cottonseed meal fed to average good 
steers weighing 664 pounds (Lot 2) for 130 days during the winter 
should maintain their weight and allow an average gain of 62 pounds 
per steer. 

3. An average daily ration of 11.9 pounds of mixed hay and 4.1 
pounds of wheat straw fed to average good steers weighing 665 pounds 
(Lot 3) for 130 days during the winter will not maintain their weight 
but will result in an average loss of weight of approximately 35 
pounds. 

4. The steers in Lot 2 receiving a protein concentrate in the ration 
did not lose weight as did Lots 1 and 3 (fig. 5). 

5. The steers receiving corn silage as a part of their ration (Lots 1 
and 2, Table 7) made greater total gains for the year than those 

receiving rations of dry roughage alone. — 
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6. Steers wintered on dry roughage alone (Lot 3), which lost weight 
during the winter, and those fed a maintenance ration only of which 
corn silage was a part (Lot 1) made greater gains during the first two 
months on grass than those steers (Lot 2) which had made consider- 

able gain (60 pounds) during the winter. This would be expected if 
the steers in the first-mentioned lots were to be finished in the same 
condition as those in Lot 2, as they had considerably more gain to 
make in order to catch up in weight. 

7. There was a slight tendency for the steers fed on dry roughage 
alone (Lot 3) to make less gain during the last two months of the 
pasture season than did the steers which had received silage in the 
ration (Lots 1 and 2) during the preceding winter, although this dif- 
ference was very slight. 

II. THE USE OF SILAGE AND THE COST OF RATIONS FOR WINTERIN 

YEARLING STEERS. 

Shall I purchase steers (that are to be fattened from grass the 
next summer) in the fall, and carry them through the winter largely 
on roughage, or shall I purchase them in the spring after some one 
else has wintered them? This is a question which the thoughtful 
cattle grazer in the good pasture areas is likely to ask himself and 
which it is of considerable importance to answer correctly. No 
matter what the answer may be on any particular farm or in any 
particular section of country, the fact remains that cattle are higher 
in price and are worth more in the spring just before the grass season 
opens than they were at the close of the pasture period the preced- 
ing fall. This increase in value is due largely to the cost of winter- 
ing, depending upon the rations and methods used. 

The data already presented in this bulletin afford an opportunity 
to throw some light upon this important subject. In the following 
discussion of this question it is necessary to fix the prices for feeds 
on the farm. It is felt, however, that this is the most questionable 
and unsatisfactory part of such experimental work, and is especially 
true for the last few years, during which unusual fluctuations have 
occurred in feed prices. 

PRICES OF FEEDS USED. 

During the four years that this experiment was in progress the 
price of silage increased from $4 to $8 a ton, cottonseed meal from 
$30 to $60, and hay and straw advanced respectively 334 and 50 
per cent. Thus the cost of wintering a steer in 1917-18 was nearly 
double the cost of keeping him through the winter 1914-15. While 
feed prices remain high, it is not certain that they will continue at 
the present high level for any great length of time. For this reason, 
and also for simplicity in making the various calculations, an average 
of the feed prices for the four years is used, as follows: 
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te Per ton. 

Ri ommabnile mere we mera ee SS Sec Maas sel ses se aioe 2 $6 
VESPA ee i OS OS Og ods ai ee eR a 18 

(Shey | a Se le Re a eee ee ee 18 
Save VERA TLE AL Oe eee Ae ie Se ae ee 17 
WiheaiGistrawa sae Sera sectors Fae Ce, Stee ate See a 

Wort onepedeimeal oe meee tes Se eter re Dee Eis 50 

The foregoing averages were made from figures taken from the 
Yearbook of the United States Department of Agriculture, and are 
the average farm prices in the States of West Virginia, Virginia, 
Maryland, Pennsylvania, Ohio, Kentucky, Tennessee, North Caro- 

lina, and parts of other adjacent States, to which this work is most 
applicable. 
An attempt is made to show the comparative cost of the different 

rations for the benefit of those who desire information on this phase 
of the subject. If the prices of feeds in any locality are different 
from the prices used in these calculations, it is suggested that they 
be substituted and the following calculations used as a guide, using, 
as the basis of calculation, the total amounts of the different feeds 
consumed per steer as shown in the first section of Table 4. 

Table 8 shows the rations fed, the gain or loss in weight per steer 
during the winter, the fall cost per hundredweight, the cost of feed- 
ing each steer through the winter, and the advance in spring value 
over fall cost of steers per hundredweight. 

TasLe 8.—Summary of rations, costs, and results. o 

Ad- 
: vance in 

pac) Tnitial Valuein| SP™ns 
é : value value | Cost to | spring 

Lot marion oak loss) per | winter | per initial 
No. euAo ee ge d hun- each laine |) 2 

ae dred- | steer. | dred- naa 
tenn weight. weight. Hane 

dred- 
weight. 

Pounds. 
1 Corn silage, mixed hay, and wheat ; 1914-15 —23 $6.50 | $13.71 $9. 04 $2. 54 

straw. 1915-16 00 6. 50 13. 74 8.52 2. 02 
| 1916-17 +19 7.00 16. 03 9.07 2.07 
| _—_——$———— | 

PACY OLAS Oe ne te ciclo oro nse ee ciaala| senate Sno’ rel 6. 67 14. 49 8. 88 2.2 

2 | Corn silage, wheat straw, and cotton- | 1914-15 +74 6. 50 14. 47 7.89 1.39 
seed meal. 1915-16 +80 6. 50 14. 34 7.70 1. 20 

1916-17 +52 7.00 14. 60 8.48 1.48 
1917-18 +40 7.50 13.88 9.03 1.53 

BWVCLAL Os me ce eeccece seme ese cele are acie seine +62 6. 88 14. 32 8. 28 1.40 

3 | Mixed hay and wheat straw..........- 1914-15 —46 6. 50 13. 62 9. 38 2. 88 
1915-16 —7 6. 50 15. 03 8. 81 2. 31 
1916-17 —30 7.00 16. 74 9.72 2.72 
1917-18 —56 7.50 17. 30 11.00 3. 50 

IV GLA GOR ee ene asec s aga Seee oo Se see eS . —35 6. 88 15. 67 9. 73 2. 85 

4 | Corn silage and soy-bean hay ......----| 1917-18 +27 7.50 14.76 9. 32 1. 82 

5 | Corn silage, rye hay, and cottonseed | 1917-18 aria 7. 50 16. 82 9.84 2.34 
| meal. | a 

Notr.—The length of the feeding period varied somewhat from year to year, depending on the condition 
of the pastures in the early spring. The steers were fed 128 days during the winter of 1914-15, 122 days in 
1915-16, 134 days in 1916-17, and 133 days in 1917-18. 
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COST PER POUND OF GAIN. 

The cost of producing a pound of gain is the main factor in deter- 
mining whether a steer is being produced at a profit or a loss. The 
cost of feeding a steer during the winter, plus the cost of pasture 
the following summer, is the total cost of feedimg the steer for the 
year. By dividing this amount by the increase in weight of the 
steer, the cost of producing a pound of gain may be ascertained. 
From Table 8 it will be noted that the winter cost constitutes approxi- 
mately two-thirds of the total cost for the year. Practically all the 
gain, however, is made during the summer or pasture season. Hence 
the cost of wintering becomes the governing factor in determining 
the cost of a pound of gain. A summary of gains and costs is given 
in Table 9. 

TABLE 9.—Summary of gains and costs. 

| 
| Total 

Total cost of 
gain, Goat Cost feed Cost 

‘Lots | winter er per and per 
No Ration. Year, and | Ptr. | Steer, | pasture | pound 

0. summer, vinter, | Sum- per yearly 
| per mer.! year gain. 
| Steer. per 

steer. 

| Pounds. 
1 | Corn silage, mixed hay, and wheat | 1914-15 - 313°] $13.71 $8.40 | $22.11 $0.070 

straw. | 1915-16 344 13.74 8.35 22.09 064 
1916-17 289 16.03 7.85 | 23.88 - 083 

Average BacecKs wiSajsbieacs oe este alec eeeeiee | 316 14.49 8.20 | 22.69 .072 

2 | Corn silage, wheat straw, and cotton- | 1914-15 328 14.47 8.40 22.87 -070 
seed meal. 1915-16 358 14.34 8.35 22.69 . 063 

1916-17 310 14.60 7.85 22.45 . 072 
1917-18 298 13.88 7.00 20. 88 . 070 

\ Seen 
DAV GLP 6 oses cette Bee as eee Bes teee eee | 324| 14.32 7290 aezeees . 069 

3 | Mixed hay and wheat straw.........-.. 1914-15 | 269 13.62 8.40 | 22.02 . 082 
1915-16 303 15.03 8.35 23.38 -077 
1916-17 276 16.74 7.85 24.59 . 089 
1917-18 249 17.30 7.00 24.30 097 

ASV OL EP Gass etice mies ace einieiche alcatel See ie aerate 274 15.67 7.90 23.57 086 
| Se ————I 

4 | Corn silage and soy-bean hay........-. 1917-18 267 14.76 7.00 21.76 O81 

5 | Corn silage, rye hay, and cottonseed | 1917-18 292| 16.82| 7.00] 23.82 081 
| meal. 

1 The cost of summer feed is calculated at the same rate for each lot each year, charging the pasture at 5 
cents a day, as follows: 

GSA ay S31 Old = een Saree eas oats Site cee DO es Motels lates = hots eiseiene si ctare tata eereleteet eet $8. 40 
I / CER SAI eo Sn bee reeseccnaeo- pees nee SS Saas oS Baa oee Spee 8.35 
NO MOAYS pLON eee se cler Cae e era Sears c SES on OeeenonaT sane duatoadepooDoaabeec 7.85 
PAO GB YS5 SOUS Se eee ee Says teeyscke ee ne =e reccieectns creasote one eae es Sere totes 7.00 

The steers of Lots 2, which were fed corn silage, wheat straw, and 

cottonseed meal, made the greatest gains during the year at least cost 
for feed. 

the average for four years being 6.9 cents. 
Lots 1, fed corn silage, mixed hay, and wheat straw, put on gains 

at an average cost of 7.2 cents a pound. 

Hence the cost of a pound of gain was lowest for these lots, 
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Steers fed mixed hay and wheat straw, which is by far the most 
commonly used ration in the section under discussion, made smaller 
yearly gains at greater cost than did the steers of the two lots afore- 
mentioned. It cost 8.6 cents to put on a pound of gain when the 
wintering ration consisted of mixed hay and wheat straw. 

The cost of producing a pound of gain was comparatively high in 
‘Lots 4 and 5, being 8.1 cents a pound for each lot. The rations used, 
while an improvement over the commonly used combinations of 
mixed hay and wheat straw, were too costly, when resulting gains 
are considered, to be recommended except when mixed hay is not 
available. 

VALUE OF GAINS. 

In Table 10 the increase in value per steer is shown. The initial 
cost plus the cost of feed and pasture is the total cost of the steer at 
the close of the pasture season. The appraised valuation of the steers 
at this time was $2 per hundredweight more than the initial cost per 
hundredweight the preceding fall. While this is an arbitrary valua- 
tion, nevertheless it represents a very conservative figure, the actual 
increase in most instances being much more. 

The cost of labor and other cost factors are not considered; such 
items would be more than offset by the value of the manure from the 
cattle. 

TaBLeE 10.—Summary of costs showing increased value of steers at end of winter feeding 
period. 

| eas 

| Value of Ap- Hicrease 
| Initial Cort Me afec in-| praised initial 

Lots ee |feed each| cluding | value of | 
No. Year. iy eee €T| steer one | cost of | steer at ene D ius 

| ~~ ° | year. |feedand| endof | .o3 ‘na 
pasture. | year. Ie 

< pasture. 

LO dae ere pam cw core eee en ae Sees eae $40.43 | $22.11 $62. 54 $79. 48 $16. 94 
ASIN SS Se pee ote Re eines Sea aS SY | 44, 07 22. 09 66. 16 86. 87 20. 71 
1S ee Gee See et one aioe a eee ae 48. 30 23.88 72.18 88.11 15. 93 

ING SiS oa te Tene Saree ogni olay 44.27| 22.69] 66.96| 84.82! 17.86 

POA AAS We Oo ee i re en ay Eo oe 40.17 22. 87 63. 04 80. 50 17.46 
LOTS 1G 5 Saas ees tea ee 44. 07 22. 69 66. 76 88. 06 21.30 
POR G— lig) Acie, seee (= aye Sores oe istae s See eee meee o 48. 30 22. 45 70. 75 90. 00 19. 25 
DOV oe estas egies eas cai a= ois Tee 50. 33 | 20. 88 71. 21 92. 06 20. 85 

| PNY CLAP Oso ses wee ernie eee 45,72 22. 22 67. 94 87.66 19.72 

SUBIQIAS Seca cents he ton te ae ees 40. 50 22. 02 62.52 75. 82 13.30 
TA OES eter ee Be ahs A nao ee ae nee 44.07 23.38 67. 45 83.39 15. 94 
iS oe RY Ae ae Sens ae 48.30| 24.59] 72,89 | — 86.85 13.96 

WO DmI ghee Sees ee en eee ac base eth a o. 50. 33 24. 30 74, 63 89. 11 14. 48 

WACverapene: seetnca): Task ee Beane oe 45.80 | 23.57 69.37 83.79 14.42 

4 | LOA Seer ees ere en ee ree eee ame nas 50.33 21.76 | 72.09 | 91.49 19. 40 

ic 1/59 10170 Ee rn eee ee ee 50. 33 23. 82 74.15 | 87. 40 13. 25 

The estimated value per hundredweight at the end of the pasture 
season of all lots was the same, regardless of the extra finish due to 
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greater gains made by the silage-fed lots. Steers from all lots were 
to be carried over and finished the following year; hence, no actual 
selling price is given. Had these increased gains been taken into 
consideration in estimating the value, the added profit per steer for 
the lots fed silage and cottonseed meal would have been even greater 
than the amounts shown in Table 10. In this table, as in all others, 
the steers of Lot 2, fed corn silage, wheat straw, and cottonseed meal, | 
appear to best advantage, for they returned a profit of $19.72 per 
steer as compared with $17.86 for Lot 1 and $14.42 for Lot 3. Lots 
4 and 5 were included in the table, but in the comparisons and con- 
clusions drawn they are not considered, as they were carried only one 

year. 
VALUE OF SILAGE IN THE RATIONS. 

In Table 11 the added value per steer to be gained by the use of 
corn silage and also of cottonseed meal in the rations is shown. 
Since most of the cattle wintered in West Virginia and neighboring 
States are carried through on dry feed, the steers fed mixed hay and 
wheat straw were used as a basis from which to make comparisons 
and those feeds were considered a check ration. 

The increased value of the steer in the spring over the fall value 
depends very largely upon the method of wintering, as is shown in 
Table 8, being from $1.40 to $2.85 per hundredweight. When the 
better methods are used the increase based upon the cost of winter- 
ing will be on the average about $2 per hundredweight, which is the 
figure used in making these calculations. 

Taste 11.—Summary showing value of silage rations as compared with hay and strew 

(check ration). 

Increased Average | Decrease | Increased 
| gain per Value of yearly in cost | value of 
| Average steer TTICTeASOll| cost of | of ration | ration per 

Ration yearly over im gain feed as steer as 
: gain per | steers aye and compared | compared 

steer. fed ae a: pasture with with 
check eee per check check 
ration. steer. ration. ration. 

Pounds. | Pounds. 
Mixed hay and wheat straw (check ration) Pike ee ae ee nsecericts wo) 01828357 10. Sees el see 
Corn silage, mixed hay, and wheat straw.. 316 | 42 $3. 73 22. 69 $0. 88 $4. 61 
Corn silage and soy-bean hay....-..-.-.---- 267 7 1— ,62 21.76 1.81 1.19 
Corn silage, rye hay, and cottonseed meal. . 292 18 1.60 23. 82 2— 25 1.35 
Corn silage, wheat straw, and cottonseed 
WIE Rent Seaaaade Joncas. CeaEe Sarosseas 324 50 4, 44 22. 22 3D) 5.79 

1 Decrease. 2 Increase. 

The addition of corn silage to the dry-feed ration resulted in an 
increase of 42 pounds in the yearly gain of each steer as compared 
with the check ration, and the substitution of cottonseed meal and 
corn silage in place of mixed hay produced an increase of 50 pounds 
of gain per steer. At the estimated value—$2 margin above the 
initial cost per hundredweight—these additional gains would be 
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worth $3.73 and $4.44, respectively. If the three rations had cost 

the same per steer per year, these figures would represent the added 
profit. With feeds at prices as charged during the first three years, 
however, the dry-feed ration was the most costly. It cost 88 cents 
less to feed a steer on corn silage, mixed hay, and wheat straw than 
on mixed hay and straw alone. The addition of cottonseed meal and 
the elimination of the hay decreased the cost $1.35. By adding these 
figures to the value of the increased gains, the total added profit per 
steer can be obtained. In the case of the steers fed corn silage,. 
mixed hay, and wheat straw, this amounted to $4.61, and for the 
steers fed on corn silage, cottonseed meal, and straw the corresponding 
figure was $5.79. 

Since the average initial weights of the lots were practically the 
same for each trial, and since all lots were summered on the same 
pasture, the difference in final weight can be attributed to the different 
rations fed during the winter. 

GENERAL SUMMARY OF COSTS AND GAINS. 

A general summary of costs and gains is given in Table 12. 

TABLE 12.—General summary of costs and gains. 

i | Lots 2, | = 
ots 1, | (corn | : ots 5, 
(corn | silage, | Lots3, oe (corn 
silage, wheat (mixed Since silage, 

Items. mixed straw, | hay and and a8 _| rye hay, 
hay, and and wheat ie and cot- 
wheat cotton- | straw). hay) tonseed 
straw). seed y)- meal). 

meal). 

AVET AZO COSLION WAINLCKING§ -. 55 jocte ee onan ene ine = $14. 49 $14. 32 £15. 67 $14. 76 $16. 82 
Average length of winter periods........-...-- ae 1:28) i= 1291 1294 133 133 
Cost of feed per day, winter......... $0.116 | $0.111 $0. 121 $0. 111 $0. 127 
Average cost of summer feed... --- $8, 20 | $7.90 $7.90 $7. 00 $7. 00 
Average length of summer periods 164 158 158 140 140 
Costiperday,, SUmmMer-c 2255-25. $0.05 | $0. 05 $0. 05 $0. 05 $0. 05 
Awerare of totalicostsiper year. - <2. <m.c-2+-ee204--42- $22.69 | $22.22 $23. 57 $21. 76 $23. $2 
Average gain or loss per steer, winter... .... pounds. - —1 +62 —35 +27 +11 
Average gain per steer, summer............---- dove- 317 262 | 309 240 281 
Average total gain per ISIGOE SE en ota eases do... 316 324 | 274 267 292 
ost per pound yearly-eain. co... 2s... sees cece eee $0. 072 $0. 069 $0. 086 $0. O81 $0. O81 

CONCLUSIONS. 

1. Corn silage, wheat straw, and cottonseed meal (fed to Lots 2) 
was the cheapest ration used and at the same time the best, making 
the greatest Increase (62 pounds) in weight of the steers. It is 

seldom that one gets the best for the least money. 
2. Silage added to a ration for wintering steers makes it more 

economical than dry roughage alone, considering the gains made 
both during the winter and in the summer following the winter 
feeding period. 
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3. With but few exceptions, a farmer or stockman (in the section 

considered) who has a sufficient number of mature cattle or their 
equivalent is justified in building a silo. 

4. After the farmer or stockman has his silo he may advantageously 
buy a protein supplement. The quantity of cottonseed meal or 
other protein-rich feed would perhaps be regulated by the kind of 
roughage used with the silage. lf a legume hay were used, the 
cottonseed meal or other protein concentrate could be eliminated 
entirely or at least reduced very materially in quantity. 

5. The addition of corn silage to the ration for wintering yearling 
steers gave them an increased value of from $1.19 to $5.79 per head, 
depending upon the ration used. 

6. As a general rule, where the farmer has silage and a roughage 

in the form of straw or various kinds of hay and stover, it would 
seem advisable to feed his yearling cattle (should he wish to winter 
them and sell them from grass the next summer) a ration of silage, 
a little cottonseed meal—not more than 1 to 14 pounds—or other 
such feed, and the roughage that he has available. 

7. The cost of wintering a yearling steer is approximately two- 
thirds the cost of keeping the steer one year. The profit, therefore, 
may be largely determined from the ration used and method of 
wintering. 

8. The feeding methods used in wintering yearling steers added 
from $1.40 to $2.85 per hundredweight to the spring value over the 
value the preceding fall, depending upon the ration used. 
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