
Ob jeot: 

FE t
1DiliG DAIRY CAL' 

~[i11or ~ub ject for Tu[. ~ , . Degree i11 n~1nal ;trusband.ry 

R • Patterson, Jr. 

1. To study tl1e g1--ov1tl1 and a.evelopme11t of dairy hei:fers 
during the winter months. 

2. To determine the relative value of cottonseed meal, 
copra nut meal, and velvet bean meal as concentrates, 
fed with corn silage as the sole roughage. 

3. To determine the following: 

a. 
b. 
c. 
a. 

Cost per month. 
Cost per 100 pounds ga~n. 
Develonment o~ the individual calf. .... 

verage daily gains. 

4. Comparison of these results with those from other ex-
periment stations. 

5. To study the f olJ_owing literature: 

Dairy Cattle and Milk Production, by rckles. 
'Iissouri Bulletin ~ o. 135. 
Illinois Bulletin Fo. 165. 
Iowa Bulletin No. 165. 

Student will be required to take examination on the 
above li·ter t11re and to prese11t thesis in triplicate. 

All feeding, care, and. 111eighing of calves to be done 
by student. 



The wintering of Dairy Heifers , like all practical J'igricultu~ 

ral problems is one in i hich a va .. r.iety of factors are . to be talren into 
, 

" 

eonsideration and knowledge , experience , and , above all , good judgment 

must all be brought to play their full weight upon the subject bef'ore 

best results can be obtained. 

T11e attributes of ,mov1ledge and experience are obvio1is require ... 

ments and need no discussion here. But the attribute of good judgment , 

thougl1 readily conceded to be necessa1~y , is pe1 .. haps deserving of a few 

.ords because it bears directly u_on the very root of the whole oroblem 
I 

y1l1ioh is the decision as to the kind and ainount of :feed to be used in 

order to oroduce the best results at the least Jroportionate cost . 

The ration wl1icb fulfils these i .. e IU-ireme11t s is t, e best , 

or optimum ration , and l~es somewhere between the maximunl ration possible 

• 

to be fed , and iJ 11ich -'~rod.uces -'che greatest mnot~t of actual gain and • 

the mimimum ration necessary to sustain the animals tbrough the \vinter . 

Neither extreme is ever justifiable because they are too exDensive;it is 

not the maximum because of the law of diminishing returns , by which there 
t' ' " 

'ff 
is a decreasing ratio as the amount of feed inoreases , between the pro~ 



2 • 
... 

portionate results obtained and. the proportionate profit , nor is it 

the minimum.ration , bee use , early gro1r1th is bone gro\irth , and it takes 

bone to make size , and size to bring in the returns so that money saved 

in feed at this time is later lost through low production. · 

Since the cost of feed is by far the most important economic 

factor involved in 11vintering calves , and. a.s the price of feeds is con-

st~ntly varying due to market and local conditions , it follows th~t the 

optimum ration will vary constantly also , and , it is in this respect that 

the good judgment of the dairyman is put to the test . 

' It \dll be readily 1.lllderstood that growth must not be confused 

with fattening , and that \fuereas it is a mistake to restrict the one it is 

e~ually a mistake , and a very expensive one , to encou~age the other. How-

ever , it is advisable to have a slight margin on the safe side , especial1y 

in the case of dairy heifera , beoause so much of their later production 

of milk at a relatigely high sale priae is dependant upon their feed at 

this ~articular time , the ~eed being relatively low in cost , compared to 

to the milk obtained later on. 

Due to the gresent high ~rice of )Tactically all concentrates , 

the quanti~y of these fed must be kept at a minimum , and , sinae protein 

eed is what one pays highest for , it is advisable to use legume hays for 
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roughage whenever obtainable . Legumes are often expensive in certain 

localities , or not to be had at all , in which oase , as in the present in-

stance , corn silage may be used with every promise of exceptionally good 

results when used in conjunction with protein concentrates. 

The following experiment was performed as the fourth of a series 

of annual experiments in operation at the Virginia Agricultural ExiJeriment 

Station in order to compare the relative value of several rations eomposed 

of different kinds of feeds . 
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FEEDIIqG EXPERDml~TS FOR ~IIE IIiTER OF 1918 ... 19 . 

Tl1e feeding encperiments we:re ·carried 011 t11is sea.son to determine 

the relative value anQ eeonomy of cottonseed meal , copra nut meol , and 

. 
velvet bean meal . The roughage us~d was the same for each lot , and con-

sisted of ·30 pounds corn silage per head per day . 

Care of the Animal.s: ~ All heifers ran in the same lot during the 

day , but at 11ight thejr uere sepa.rated into thei1~ respective lots aJ.ld sta.bled 

in th1~ee simila1"' ~?ens , livhere the feeding \l\fas drone . 111 anin1als l1ad access 

to a ta11k of '~tiel" i11 the lot du1~ing the a.ay. T11e feed pens ~v-ere of am ole 

size , feed manger~ were.split up into sections so that crowding for feed 

was minim~zed ai11 bedding of straw was a_9'~lied daily. 

Discussion of Heifers Used:~ Pure- bred heifers OT two leading dairy 

breeds were used namely , Holstein-Friesian and Jersey . Fifteen animals 

Yvere used .avervgin0 f ±fteen months 0£ age , being divided as 

nearly e --aally as J:?Ossible vvi:t 1-i res )ect to b1"eed a.nd vieight . There were 

three lots , consisting of one Jersey and four Holstein-Friesians , and the 

average 1eigl1t s .!- er lot iJ-ere 485 , 485 , and ~191 1 bs. respectively. All the 

animals were in thin condition at be 0 i1u1ing of test , but all lots made 

satisfactory gains &n;ing the test . Lots were distinguished by means 
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f neok-banda, and individuals by means of ear marks. 

Weighings:- ~eights were taken onoe a week,each animal being 

separately. The weights represented by aha.rt were 

taken at the end of eaoh two week neriod and is an ade~uate graphio illus-

. . 
tration of the changes of weight during the test. 

Rations per head per day:~ The following rations were used through 

out the test: -

Lot I. 
Lot II. 
Lot III. 

30 lbs. corn silage,2.5 lbs. Cottonseed l:eal. 
.30 lbs. Corn Silage, 3.25 lbs. Copra nut meal. 
30 lbs. Corn Silage, 4.0 lbs. Velvet bean meal. 

The corn silage was made :from corn t11a t v1ou.ld have yielded from · 

.. 
35 to 40 bushels of oorn per acre and was of good quality. The oonoentrates 

carried the following guaranteed analyses: 

Protein Carbohydrates. Fat. Fiber 
(_percent) (per cent) (per cent) (per cent) 

Cottonseed ]"eal ••••. 38.6 22.0 6.9 12.0 

Copra nut I!eal ••..•• 20.0 50.0 6.0 12.0 

Velvet bean IIeal •••• 16.5 50.0 4 0 15.0 

.. 

• 
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Table Daily Rations for Gro\v.Lng Iieifers "leighing 490 lbs. 

-r . r ' 
I t Digestible J 

l~et E11ergy 
r Ra·t; ions. ' Protein. J Value. 
I I I 

T t Pounds . r Therms . 
J J r 

I rmsby ' s Standard I 1 . 420 I f rt . eoo 
I r 

I f r 

T 30 lbs. Corri Silage . t . 330 . r 4 . 770 
I 2.5 lbs. Cottonseed. !eal . I . 925 ' 2 . 336. 
I ' 1.255 I 7 . 106 
I r J 

I 30 1 bs . Corn Silage . - r . 330 ' 4 . 770 
I 3 . 2E lbs . Copra r~ut l.eal . .. 1 . 610 I 2 . 613 
I I . 940 I 7 . 383 

' r 
1 

III ' 30 lbs . Corn Silage . I . 330 I 4 . 770 
I ' J 4 lbs. Velvet bean meal . . 629 3 . 393 

J J J 

I I . 959 I 8 . 163 
J I I 

I J 

Cost of ]'eeds : - Tne follovving P.l"' ices we1-1e pa.id per to11 for the 

feeds used: 

Corn Silage 
Cottonseed I/real . 
Copra I~ut I eal . 
Velvet Bea11 :r:eal. 

~8 . 50 II 

65 . 60 
60 . 00 
55 . 00 



RESULTS AIID DISCUSSIOr;r OF THEIR l.:E.tJ-IJ.IG. 

Table Showing Results of feeding Tests from Jan.3rd.to Apr .25th,1919. 

T I ' 
' Lot I. ' Lot II. I Lot III. 
I ' ' 
' T I 

' t r 

r ' ' umber of heifers 
' ' ' lJer lot. I 5 ' 5 r 5 
I ' ' 
I I ' ations fed, lbs. , Corn Silage. 30 , Corn Silage, 30 , Corn Silage. 30 
I Cottonseed , Copia l!ut llieal. , Velvet bean 

lfeal. 2.5 3.25 T !Teal . 4.0 I I ' ' T 
r 
J ' ' t 

verage first weight 
' f ' per head in pounds . 
' 

485 ' 486 ' 491 
' T ' ' ' ' Average last weight t ' I 

per head in pounds . , 629 ' 635 ' 585 

' ' ' 
' ' ' !rotal gain per head ' I ' in pounds . ' 144 ' 150 t 94 
' I 

' I ' 
average daily • r T ' gain 
in pounds . ' 1.21 ' 1.26 ' .79 

' ' ' r 1 I 

verage cost per ' ' I 

heifer for month of ' r ' • 
' $5 .86 ' ~6 .30 • 28 days. ' >6 . 65 
t ' ' I ' r 

Average cost per hei-' I ' fer for feeding period. I r 
·~ 23.~6 $25 .20 $ 26 .60 of 112 days. r y ' I 

Disaussion of Results:- Frqm the standpoint of greatest gain for 

east cost the concent~ates used ranked in the follolnng order: 1st, Cottonseed 
• 
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][eal ; 2nd. Copra nut meal ; ·3rd. Velvet bean lieal th~ oost per one 

· · · lbs. 
- hu.ndredfa" gain being ~16 . 29 , ~16 . 80 , and ~27 . 20 res~ectively. The 

and , 
rations used were deficient in protein , /exoepting Lot I, a trifle in 

exaeas in carbohydrates and fat . It 'Will be noticed that oottonseed 

meal , the most eoonomioal of the three rations used was not only the 

highest in protein content but also the lowest in t11erms energy , so 

that we may rightly charge the slightly superior gain in veight of Lot 

II to undesirable fat rather than growth , while Lot III though consider-

ably higher in therms net energy value . was unable to even arproximate 
.. 

the gains in weight of either of the other two lots . Here is a case 

where we pay dearly for unnecessary carbohydrates and fat . The rela-

tively poor showin~ of velvet bean meal is also partly due to unpalata-

bility. Copra nut meal is an excellent feed in every respect , and com-

pares most favorably with cottonseed meal in cost , po1:1llds , weight ,gained, 

palatability , and. merit as regards imparting sleek coats and qt~lity to 

the animals fed . 

The following ch~rt shows average changes in weight of the heifers 

from lveek to Vieek during the experiment 
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r 
11. 

ea tl1er it; become r 11cid if kept more th n a fe iJ 1 eelcs , b t as a 

win~er feed this f ct is not an o jection • 

. 
experienced ,i11 t11is respect , a .. u"ing t"1e test . 

Velvet bean meal , is rathe~ lo7 in protein , and ;airly high in 

therms net energy. It is u...npalatable , in proved int is e- eiiment 

to be very sligrr'&ly more than one- ha1f as valuable as co~tonsee~ meal 

as a 1ei t producer , am about one- sixth more ex)ensive . 
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J?f?vel + mei~t of_ I,ndi vi,dTh 1 C.c.:..l v.e.~: U11der ·t,1is 1re .ding it 1 e 

st tea that tlie n1ounJG of rough ge fed , tl irtv pounds , i~ am.A; le or six 

undred pound im ls , a.1d excessive fo1 .. anim s under four l1undred. pom1ds, 

yet every indi via.11 1 ra_ idly attained c paai ty JGo l1and e this amount, nd. 

there 1 s a minimum of ste tl rou0 hout. The liei · · rs s o red Ve riable 

ch i~ cteristics rl t1h re ard to r id.it T Of OUl1dS 

111ed. 

This v .riebilivy ~s due to di ference of e e , those of ligh er 
• • 

ei ht m king rel' ivel 
_,. 

speeder roore 8 r.d gre ter • in. 

Decidedly ore indi vi du li ty .. a sl1.o n rr.i t"1 res ect to oldi:r u 

u der te~ par i·y a..,rerse c ondi ti or1s, such s " r( in, or f 11 • 111 61 er ure, 

t" e ne • rier • -11 less ff ected • 

T11e f-!olsteins ere s e • 1or -'co t • ·t is pect • e erse- s 1.Il 

But ,.._ st r1dpoi11t of ~i t .. 1in lots over t fill ,J.. • :rro .I. e ver es e vl e 

011 .a:esJG ve1"'- little breec1-diffe:re1 ce o:r.~ ''.c e11 so:1 1 e 11ation ' , 

sult1s co i ... e :fc;~vor bly 7i t, th se of other e ~ eri!11en ts 'tl1e st teme11ts 

m de reg rdin c If-feeding, nd .the conclusions dra m are sup orted by 

them especially in tl1e follo\vi11g respects : 

1 . Corn silage is an excelle reugha.ge fo grot\ring a l \res \: 11en 

sup;Iemented b- high-protein conce1tr'tes. It m .y be fed s tle sole 

roughage ~n. hout fec.ur of uns 

Refere ces: Vir ini ~icul~GUial Expexi1ent t tion bulletin 
un1b r 219. 

T)ur.d e ... e;ricul t-u_:r 1 Experir e11 t t -{j ion Bul tin k1" 
Farmers' 11lleJ1Ji:n .., ~ 5?8. 

2. It is eco10Lic lly sensible to rush aair1 c 0 lves or ·ro th 

during thei~ firs~ nd second - inters bee use o the 1 r~er size, con-

~eauently J..e tier .l:rodu.ction ob-'G i .ea., c.N1-1 .. :ys assu11ing 01 eful 

d iry qualitie a1e 11sed. 
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Re.L-er noes: • • 1.., , -o "'Oae e - · .. ~ , oc. :: r 11ro ot · u of • ri-
01ltura1 Science , 1912. 
Rese rah bulletin !To. 2 , liris Oltri '"ric lt10." 1 1;1J~peri e t ~t t1io • 
Bulletin Io. 135 of the s~me station. 

3. Growth must not be co fused with ft , . an the 1 t er iust be v ided 
• 

ec u e of ~ effect l-4. o-i qu li ties of a d l"Y • ls. 

Re..eer nces : 1~s oui--i g11 ic lt 11'9al E.1. }eri e t t • Bul. =II= 135 
"Fee.,s n Fee i " , Hen1"~- 0., l~orri o, 16 e itio t 

age 426 , _ r ~r h 704. 

4. Bea use th0y re e oil-- 11 nd.led , it " s becor e Ui co DJ.non e1.,roI to 

e lect the r ti on for l"'O\ iii,.,_. stoc ~ c fter t e~r 1 Ve ~ sne ~ six ~onths Of e 

ereas erperiments shou tha.t d iry heifero ru ould be fed so as to 
• e st one pound cla:r during t e first anl second. rlinters . 

References : Vir~i ia .gri c ltur~ 1 Ec1 e rime11t t • Bul . !f: 219. 
"Feeds an::s -meedin. " , Henry:: J:orrison , 16 edition, 

page 426 - ~eation IV. 
arm !!w.11 ~ement" - 1arren. 

5 ~rotein a naentr tes es_eci lly oil or bean de u tely su le ert 

' .. orn sila e , t ke t e .1 ce of ro rin 

f vor bly s re rds rovrth , nin , nd cast , s indic ted by 

ir i11ia ... gric 1 t-ar 1 Ex~erin e1-t tJt "'.;i 011 b~1lleti11 Ira. 219 , vdI ter 1915 - 1°16. 

so valuin clover y t t:_irty dollars ton t r tion of ten o as corn 

~ te 0 eriod t, is ·::;inter o lld ve 

21 . 56 , "' ich is o ly 1. 99 less t t tl e Cot-'-ons ea. lot , c I ot VeI y 

less t n the co r n t 
-e been? Cert i ly 

inten 1 ce both • rotein 
in 1 74 tlerms n •• v 

velvet be n lots , And ·.. t o ld ti e 
no more , do1btedly less , s th~s r tio1 is sub~ 

d net e er0 y req11il"'e e·1ts ; bei11.g . 87 ... ou ds re-
ro t e stan~poi t aivei i1 m~bl • 

And. the col di ti on nd "---· ........ dli " 1l li ti es o" t .. 1e i ir_ ls 1 'o ild. mdo ibt--
ly be inferior to - o~ the concentr te-fed lots . 

6 The oonaentrates sed s o :!. be of 11 r1 .. o - 1111tri tive r tio . re 
I.LI -71 th Lot I ~ n obse1--ve tr.z t rovrth , g in I eco~ omy l1ere in direct 
ortion to protein, though Lot I was ctua1ly below t e st ndara in 

arms net ener0y , file Lot III was in excess • ·1so compcre Lot II 

.. 
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a11d III, and. obse1~e that Lo-'c II though 101ver JGl1an Lot III in . l"O -J.: 

tein conJGent , ~ras a n l"'T01!Jer nu"'...,ri ti-ve ratio , n mad.e double the 
• go.in . ~he nutritive ratios for cotuonseea meal , copra nut meal , 

and velvet bean meal are 1 : 1 . l t- 1:3. 2 ,- and 1:4. 0 respectively.(See 

paragra h 134 - Henry &.1~o:rriso11 , '~eeds and Feeding , 16 editio11 , ,, 91~ 

7. From -'che above co1 pa.risons the concl usio11 is indicated that , 

it is JGl"Ue t"'1a/c -re pay rnore oney for p1--o_,cein the e Y"pense lies 

rather in feeding rations carrying unnecessaxy and m1desirable car-

bohydra.·t;es ana_ fat. tmich oarrobo1"'ates ... tr rag1~a2h .s.Jo . l and 5 , aa:1 

rives home the ~lready knom f ct th tit takes protein to make 

gi·ovi.r-'-:h, and confirms the st_ tement that ·7e ca11 affo:rd. to pa,y for it . 

Ap roved: 
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