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]T.uPI DAIR H~I "'RS. 

INT. ODUC .i.I Ol • 

I n this paper we give the results of wintering 15 

airy heifers , ivided into three lots (5 heifers each) , and 

fe on three different rations. This is a subject of utmost 

importance to farmers and irymen of this state , becaw e 

every man esires to roduce his dairy cows as economically as 

ossible nd at the same time nroduce n animal which is well ... 

eveloped and cap ble of incre sing the roductivity of his 

her • rt is a ell known fact th~t to roduce a good thrifty 

airy cow one cannot feed a m&intenance ration in order to make 

the cost of rroduction low , but on the other hand , we ~~n select 

the che apest ration that will give the desire results . 

PUR THE 

he purpose of this experiment is to determine , 

irst y , the best one of three rations for the gro vth an de -

7 elopment of dairy heifers; secon ly, th most economlcu.l of 

these rat · ons with respect to their ro .uctive value; thir ly , 

co parison of silage , silage and clover hay, and clover hay 

s rouBhages. 

his test began ovember 8, 1915 , and ended 

Ppril 26, 1916. Duration of test , 170 days • 

• 

The heifers were purebreds of the three leading 

dairy breeds, namely, Holstein _riesian , Jersey, and Guernsey. 
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fhere were 15 heifers (rangin from 6 to 12 months of age t 

beginning of test) on the test, divide into three lots of five 

each. The divisiona ~ere ma e as near e u~l as possible in re-

. rd to bree s and ~eightE. Lot I was composed o 2 Holstein-

~riesians , 2 Jer&eys, and 1 uernsey. Lo t II ~~s composed o 

3 olstein- riesi~ns, 1 Jersey, and 1 -uernsey. L t III wa 

com ose of 3 Holstein-.. 1riesians, n 2 Jerseys. 11 heifers 

1ere in thin condition t the beginning of e periment, but ~11 

lots made ~ satisfactory gro th during the feeding period. 

Heifers were m rked, as to lot, by me ns of neck bans, and each 

c rried an individual er Mark. The appe·r nee of hei ers of 

Lot I w s always better than that of Lots II nd III· They be-

gan to smooth up soon after the experiment began ana held this 

sleek coat throughout th~ eriod. 

RUN LT AND Ln PEN~. 
11 heifers ran in the same lot during the day, but 

t ni~ht they were separate into their respective lots and 

tabled in 3 similar pens where all feed w(..i,s fea. The a.rea of 

run lot as S':lall nd the drainage only fair. ... ... 11 water ob-

tained from tank in run lot. he feed pens ere of 'mple size; 

floors of wood; ee mangers were split u into sections so 

th t crowding for feed was eliminated as far as possible; bedding 

of .3tra was applied d ily and the mangers cleaned whenever 

there as an accum1lation of feed. The latter condition seldom 

occurred. 

'/.J THE:R co~ I TI ONS. 

The winter of 1915-1916 was unusually mil a for this 

section of the state, c .. nd very fa orable for growth und develop-

ment. 
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V, IGHT. . 

The lots were weighed every two weeks. At the be -

ginning of the feeding period they w~re weighed on three sue -

cessive days and the &verage of these weights taken , then 

single lot weights were taken at the end of two weeks, and at 

the end of four weeks , they were again weighed on three suc -

cessive days. Indivilual weights were taken the second day of 

the three day weighing periods. The above method of wei~hing 

continued throughout the experiment. ~ei~hts for individuals 

were taken one day every four weeks in order that the expArimrut 

could be continued in case a heifer was lost by accident or 

disease. All weights were taken about the middls of the day 

and each lot had access to water under exactly the same con-

di tions . 

Roughages were weighed on small scales at each feed -

ing time. Concentrates were wei~hed on a spring bal&nce at 

each feeding time. 

RATIONS lJD :vUALITY OF E CH. 

Lot I Silage and cottonseed meal . 

Lot II - Silage , clover hay , cottonseed meal ana. corn meal. 

Lot III- Clover hay and aorn meal. 

The silage was made from corn that would have ....... 

yielded 30 to 40 bushels of corn per acre , and was of gpod quality. 

The clov er hay was bought from a local dealer at 

Roanoke, Va. , and ias of fair quality. Clover had been too ripe 

at time of cutting , otherwise, the hay was in good condition. 

cottonseed me 1 - classed as good . 

corn meal - classed as Grade No. 2. 
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QUANTITY OF F~ED FED AND TIME OF FEEDING. 

The quantity of feed fed was determined by using Armsby 's 

energy values for groy;ing cuttle, and as the lot ( 5 cal es) 

weights ranged between 2000 an 2100 pounds, the rations were 

figured for growing cattle weighing 425 pounds. 

T>.AILY RATIONS FOR GRO VING CL LV~S WEIGHING 425 POUNDS· 

D • l' • N .E. V. 

Standard 1.30 6.00 

Lot I 

orn silage , 25 lbs. 0.220 4.140 

Cottonseed. me_a1_,_2 __ "_ 0.703 1.684 

__ (_N_. .. • :: ~_:__4~·-4~7_2...:;...) _________ 0_._9_2_3 ____ 5 _. 8~2_4 __ _ 

Lot II 

Corn silage, 121 
2 lbs. 

Clover hay , 6 " 
Corn meal , 1 " 
Cottonseed meal , 1 " 

(N • • :: 1 ... 5.2371 

110\er hay , 

orn meal , 

Lot III. 

12 lbB. 

2 " 
• - l - 6) 

0.1100 

0.3246 

0 . 0679 

0 . 3515 

0.8540 

0.6492 

0.1358 

0.8540 

2.0700 

2.0844 

0.8884 

0.8420 

5.8848 

4.1688 

1.7768 

5.9 56 

Note : The nutrition ratios of the above rations were worked 

out and are indiceten in parentheses under each ration. Salt 
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·7.-s given ever week in su+-ficient quantity to be before 

t e heifers the majorit~ of the time. 

- - - -- - - - - - - - - - - - - - - - -
Ttie abo e r - tions ere fe in two feeding perlods, mornin 

nd night. One half Vias fed ( e individual) at each :rsriod. 

hese rutionc·wcre fed for tl period of 71~ days , or until Jtin-

u ry 19th , nd at this ti e it w s eeroed advisable to increase 

the r tions, as the wei hts on ebruary 4th and 18th showed 

Lots II and I to be losin~ slightly. The drop in curves , 

which will follow, sho s t,li loss at a glance. On J nu....,ry 

19th, the r tions ere each increased one fifth of 11 consti -

tuents, as shown below: 

t I. 

D. • N.E..V. 

orn sil ge , 30 lbs. 0.2640 4.9680 

Cottonseed meal , 2 2/5 lbs. 0.8436 2.0208 

(I • • - 1 ... - 4.7 ) 1.1076 6.9888 

Lot I· 
Corn silage , 15 lbs. 0.1320 2.4840 

Clover h y , 7 1/E " 0 . 38 5 2.5013 

Cottonseed me 1, 1 1/5 " 0.4218 1.0104 

Cor meal , 1 1/5 ' 0.0815 1.0661 

37) 1.0248 7.0618 

Lot III· 

Clover hay , 14 2/5 lb • 0.7790 5.0026 

Corn e 1, 2 2/5 " 0.1630 . 1322 

6.) o. 420 7.1348 ---
5 



The e rations are bout right in N • .E. v. for cattle 

weighing 650 pounds, but are low in di estible protein. The 

irst r~tions were lso low in igestible protein. The stdndar , 

as Given by r sby , calls for the following or 650 pound cattle: 

• • , 1 • 6 5 , n 1 • , • V • , 7 • 00 • 

. . 
The rices to be used for feed on an e periment 

of this ind - re very difficu to decide. The rrices ctually 

aid :nay have little rel ti on to those being paid by men who 

re d these rePult • he rice of corn fluctuates in different 

0 ections of the country rob bly more than any other feed used 

in this experiment , and the figures given below may be high f r 

n 1 oc al i ti es • ~11 prices given are b sed on an avera~e of 

prices aid for the feeds during the eY i1eri men t. 

Co n silage , 4 . 00 per ton. 

Clover h y , 20.00 " " 
ottonseed meal , 35.00 " " 

Corn .1eal , 35.00 l " 

R 

Lot Records. 

he reSLllts of this experirr4en~ a.re shown in 

T·ble 1. This table gives the ei:,hts of lots at beginning 

nd end of experiment; total gain per lots; verage da.ily gain 

per in ividu l; tot~l feed consur ed; t tal cost of feed per 

lot, cost of 100 pounds gain; average cost er heifer for a 

period of 30 days , and also the a verQge cost per heifer for 
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entire feeding period. 

Lot I I made the largest gain , but the cost as ex-

orbitant when compared with Lot I. 

Lot I ma e the second 1 rgest ain and the cost for 

the entj.re lot 'as ~80.53 against ~146 . 92 for Lot III· 

ot II m~de the smallest gain and the cost or the 

feeding eriod was 113.725. 

Table I· 

Record of each lot. Nov. 8 , 1915 to pril 26 , 1916. 170 d ys. 

o. heifers in lot - - - - - - -
utions fed - - - - - - - - - --

v • first 
" 1 t 
Total gain 

vb . d ily 
oti..l fe d 

ot .... l cos 

umm tion 

weight per lot, lbs. 
" n n n 

er lot, lbs. 
~ain (individu 1) , lbs. 
co su. eel, 1 bs, 

ilage , 
cottonseed meal , 
lover hay , 
orn meal , 

..t.> r lot , 
il ge , 

Cottonseed meal , 
Clover hay , 

orn meal , 

cost of 100 lbs. g in , 
verage cost ner heifer , 

__ 0 th ' ( 30 d s ) t 

Feedi g peri0d, (170 d~vs ., 

I IDIV 

ot I 
5 

cot-
meal. 

035 
2 83 

948 
1.11 

23712.5 
1897 

. 7 9 . ~ 
33.11 

80 . 53 
8 . 49 

T. 

Lot I Lot 
5 5 
uil ge , Clover 
clover hay , h y , 
cottonseed corn 
meal , corn me 1 
me 1. 

2090 
3006 

916 
1.07 

11856.25 
948.5 

5691 
948.5 

't( 3. 71 
16.555 
56.905 
16.555 

113.725 
12.41 

4.00 
22.74 

2010 
99 
982 
1.15 

11382 
18 7 

113.81 
33.11 

146.92 
14.96 

5.18 
J~ 9. 38 
fl 

s the records(~s to wei ht) of two individual Holstein 

riesian hei ers were kept throughout the ex_ .riment , it will 

be of interest to know the results of t~1ese two individuals. h se 
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results will show the value of the different rations upon the 

Holstein Friesian breed more accurate than the lot results , 

and also shows the fluctuation between i ndividuals. T~ble II 

shows the results of these individuals . 

Table II. 

Heifer No . wt. Nov . 8 , wt . Apr. 26 , Total AVEr 5-ge 

3 73 

388 

383 

359 

379 

385 

1915 . 

lbs . 

525 

395 

545 

580 

510 

600 

Lo t ][ . 

Lot l I. 

Lot I I I. 

1916 . 

lbs . 

850 

610 
average 

835 

840 
verage 

750 

815 
Average 

ca.in. 

lbs . 

325 

21 5 
2 ?0 

290 

260 
275 

240 

215 
227 . 5 

From the table above we find that the two heifers 

gain per 
day . 

lbs . 

1 . 91 

1.26 
1 .585 

1 . 7 

: .. 1. 53 
1. 615 

1 . 41 

1 . 26 
1.335 

of Lot II made the largest average gains ; Lot I ranking second ; 

and Lot III ranking third. 

DISCU SI ON OF 

The results of Table I show clearly that the ration 

fed Lot I (silage and cottonseed meal } is the most economical 

and gave good results. The heifers in Lots I and I I did not 

maintain the average degree of fl 0 shiness as those in Lo t I I I · 

The lar~e heifers of Lots I and I I seemed to take on more flesh 

than those in Lot I l lt while the smaller ones did not feed as 
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well as those in Lot III, i . e. , heifers of Lot I I were more 

uni arm in condition cJ.t the end of the e eriment than were 

the heifers of ots I ~nd I I· This condition expl ins the 
. 

reverstil in able I I when two of the 1 r~est individuals of 

e ch lot were comp red (as to gain) with the lots as ~whole 

in Table I , nd the rnost pl u ibl explan tion is based µpon 

the ash content of each r tion. The followin~ is the approxi -

m-te total ash consumed by each lot during the feeding eriod : 

Lo t - receivea. 457 . 2 lb • Lot II - received 595 . 3 pounds , 

nd Lo t II, 733 . 4 pounds. ~ost uthorities state th~t ~ 

pc:rce nf-
gre ter~-aE-~i-ty- of ash is used by a growing ·nim 1 ~t the period 

of development where the I1ighes t :_Jercen t ge gain occurs, na_ I 
should s y th t this occurs between birth ~nd one ye r of ao-e 

0 ' 

in case o the dairy heifer . This sh content partly , if not 

wholly , exp ains the better ~rowth of the younger heifers in 

Lot I I. 

The condition of the co ts of heifers in Lot I wus 

smooth and sleek throughout the experiment . There seemed to be 

very little difference in the co t condition of Lots II nd II • 

Considering the v lue of sil -.ge , sil ge and clover 

hay , ·n clo er h y s rou~hages , we ug in find silage having 

the gre test productive value. The ddition~l cost in both Lots 

II and I II over Lo t I i s brought about b the roughage (clover hay) 

lone , as the value of the concentrates fed e u 1 for 11 lots. 

The following curves show the relative ~ains made 

by each lot ~t interv~ls of two weels . Not i ce the drop in 

curves for Lot s I I nd. I II just prior to J nuary 19th , or the 
9-



time rations were increased. Lot I did not lose ~t t h es e wei eh-

ings , but tho gro~tk was checked to a certain extent . 

! 

q/5-~ ·q, h 
1--t++-H-H-H-1-i+ - +H-l-f-1-+-+-+++ -1-+-1--1--1. l-++-H-H+-1-+++-H 

H-H-l--~++-1--1-+-H-l--l-~+++-l~<-!-H-!-~-+- I 
~ ~i-++-<-+-++-1-1-11--'-"-1-'-'-+H-Hl-H++++++H 

t 

~--H-1-+--11-1--+-Ht--t--f,::~.:::::;:-.::::::::;:::~-l~-.1~---.._. ~-+-1-<e-1-1~::+--'--ll-H-l--l-I 1-1-+++-~ +-1-1-1----I 1-1--1---~ -1-1--1-H-- - = :,J d~~ - ~--
·-1.L. H-H-!-1-1-~+-,__,__-,_,__,__ l _,__.,_l-l--_,J+_~_j-_',::f,.:::::-ttti-=t:~1:.1-1_-- - ' ±I I+ ~ R - -- -~l-H-1 
f!-Jo:'- -t-H-1-1-1-f I f i - 1 - I ·t I . j: i ! - I 11 ,r - -t-!- ;· -- -

-1-1-11--~-+-1--1--1-1 -1-1-H-l-++++++I 

'· ,, -H-H-+-1 +++++++-11-H+-H 

. ., 
H-l-!-l-1--1--H-l-·H-

l-H-H-H+++-Hl-l-H+-!-Hl-1-++ -

. - j 

?J . :~ -- ~ ; , .... ~ c -,++++++-1-1--1-+++-H~l-

-J.. !l.;;-1 II,.. . .:~ •tlltJ-A 7<[- -Hl-l-f-1--1-++++-ll-H+ 

PHOTOGRAPHS. 

The hoto g-raphs v.rhich follow give a ~ood idea as to the 

condition of heifers at the be~inning and end 0£ feeding rerjod. 
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Lot r. eight - 2035 ounds. ( egtnning of experiment). 

Lot I· eight - 2983 lbs. (Eand of experiment. 

r;ain - 948 lbs. 
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Lot II. ei~ht =BO 0 lbs. (Beginning of experiment). 

L t II. .lei er ht : 3006 1 bs. ( .und of e :peri me t) • 

,, d.i n = 916 1 bs • 
-12 



Lot III· ~ei~ht - 2010 pounds. (Beginning of experiment). 

Lot III· ~eight 2992 lbs. (end of experiment). 

a.in, 982 pounds • 
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Lot 1. Heifer No. 373. ~eight 525 lbs. (Begjnn"ng of 
ex-neriment) • 

Lot I. Reif er 1~0. 3'73. (Weight 850 lbs. ("'nd of e_ i1 e r:im ent) 
a.in , 325 lbs. 
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Lot I. eifer No. 388. weight 395 lbs. ('3eginni1 g Of experi-
mentj. 

L t I • He i fer lo • 38 8 • I eight 610 1 b s • ( .u ... d of e x_IB rim ro t ) • 
Gain, 215 lbs. 
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Lot II· Hei er o. 383. 

Lot II· Heifer o. 383. 

-16-

'eight, 545 lbs. 

•
1ei gh t, 835 lbs. 
"'ain, 290 1 bs. 

• 

(beginning of 
e eri ent. 

(end o e. eri-
ment). 



Lot I· Heifer No . 359. yeight , 580 lbs. (Beginnin~ of 
ex eriment. ) 

L t II. eife:.." To . 359. ·eight, 840 lbs. (end of e er ime ) 

Gain, 260 lbs . 
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Lo t I II • o • 3 7 9 • eight , 510 1 o s • ( e gi nni n"' o :f 
ex erimen t.) 

Lot I I. Heifer No . 37 • n1-eight, 750 lbs . (end of experi -
ment.} 

Gain , 40 lbs. 
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Lot Ill· Heifer No . 385. ·1eieht, 600 lbs. (Ea 00inning of 
experiment. ) 

Lot III· Rei er o. 385. Veight , 815 lbs. 

Cain , 215 lbs. 

(.und of exp i-
men t.} 



1. Lot I , fed corn siluge ~n cottonseed meal , made 

the most economic 1 gro~ th nd the heifers were in just s thrifty 

condition as either Lot II or III ~t the close of the experiment. 

oats 'nd general appearance of heifers of Lot I V1ere at u 1 

t ines u erior to either of the other lots. 

2. Lot II , fed corn sil ge , clover h~y, cottonseed me 1 , 

and corn me~l , made the smallest gain an no adv nt~ge .as obtain-

e by mi.xin~ the rations, so f1,.-.. r £..s could be seen . 

3. W'nile Lot I I - fed clover hay and corn meal - m de 

Gomewhat l~rger gain th~n Lot I , the cost 'S almost ouble. 

4. il~ge roved to be the most economic rou or 

growing d iry heifer~. The increused cost of feec in L ts I 

an III over Lot I w s all brought bout by the clover huy , s 

all conc~ntrates were of e u.al value an fed in 

5. m~ll u ntities of miner 1 matter could be added to 

the silage ~nd cottonseed meal ration for c lves up to twelve 

months of a~e, t 

sul ts. 

very small cost, nd shoul produce good re-
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