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DffRODUCTIOI' 

Growth 1• a complicated phenomenon whioh is of vital importance to 

growers ot li wstook throughout the 1n'>rld. It 1• a known raot that inauf.,. 

tioient growth during the µmature period haa a. marked etteot upon the 

function of the dairy oow at maturity. 

Tb meaning of growth• ae deti~d by Eckl•• and Swet.t (s). ia that 

aeriea of phylliologioal cha:ngea by which .1.n individual ot any species 

develops from the fertilized egg to maturity. When 1ihe parent eel le ,mite 

at the time of fertilisation. 1n some indefinable manner. a force 1a aet 

free. Thia toroe baa been called by some a growing impul••• growth ten­

denoy. and an inherent tendency to grow. 

IDcrea ... in aize may be brought about by multiplication of oella. 

enlargement ot the individual eelle• or deposition of material betnen the 

cellas however. multiplication of cell• i~ generally accepted aa being the 

most important. It must be Nmembered that the individual haa an inheritance 

or growth impulae whieh malcea it poaaible to attain a oertain 1ise. and even 

the greatest intake of food will not oause this limit to be exceeded. lutri• 

tion. which is otten l ooked tapcm as a controlling factor• ean do no more than 

gi 'N fr•• aoope to the inherent tendenoy to grow, which the 6UW118l haa 

reoeived at birth. 

As a general rule,. :young animAh are permanently injured more otten 

by the deficiency Gf aome mineral or vi ta.min rather than by insuttleient 

amount. of total digestible nutrient•. However, young female an~l• are 

apt to be permanently atunted in ai1e unlees they receive sufficient nutrienta 

to make normal growth before bearing their firat young. With dairy oat:tl•• 

eapeoially. is this tJ"lle, clue to the heavy demand of nutrien'ta during lac­

tat'ion. These demand• take preoedenee over any use of nutrients tor con­

tinued growth of the mother., and because of repeated reproductions and 
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lactation.a,. the animals are 1U1Bbl• to complete their growth, therefore., 

never attain normal si&e. 

In measuring growth, not only should weight be taken into consideration., 

but also. alcel•tal growth. Growth. aa u•ed in thi• atudy, 1a measured by 

the wight ot the animala and their height at withera. 

PROBLlDI 

The purpos• of this atudy •• to detemine the effect of the intake of 

total digestible nutrienta on the growth of Jeraey t81Dales. It i8 baaed upon 

the reoorda of thirty.-sewn anhw.la whioh 'RNt used ill Progeota 190 and 28? 

ot the Oklahoma Station. !heae grade Jerae:ya were started on experimental 

rationa at various tima during the ten year period from. lfay, 1921 to Jlay, 

1931. The data includes te.i and growth reeorda of eaeh animal from birth 

to the age of twenty..foUI" months. ill atatiatioa are calculated on a thirt;y­

day baa1a. 

As a general rule, the•• animalB nre fed whole milk for the tirat •1.x 

ween, this being gradually changed to akimm1lk. !he sldnnilk waa fed to the 

age of aix month.II. Prairie hay wae the primary roughage fed. heept in 

those ca••• where beet pulp replaced acme ot the prairie hay, oottonseed 

meal waa the only concentrate ted. 'fh4t calws 1"!11'9 started on prairie hay 

and cottonseed meal aa soon aa they ahowed a deaire tor theae tees. A.a a 

rule. they receiwd prairie hay during the latter part of the t1rat thirty­

day period, and cottonseed meal during the second thirty-day period. Since 

the protein required tor growth and maintenance •• amply 8\\ppli.H by the 

cottonseed meal :fed. the protein intaklt wae not considered in thie etudy. 

!he weighta and meaaurementa of the am.ma.la wre taken at thirty.day 

intena.1•, all weights and measurement• recorded being the awrage of three 

auooeaaiTe days. 



UVID' 01 LITERATURE 

T'h• total digestible nutrient requirement• tor growing dairy cal vea 

11 a very important question• yet. comparatively apealcing. little lft)rk baa 

been done on thia ,aubject. 

Bolde• and Gallickaon (4) conducted a study of various feeding atandanl• 

at the JO.nnesota Station. !hey compared the Woltt"-Lehme.nn. Kellner• Armsby. 

and llorriaon feeding at~dardl tor growing dairy heifere. The llorrieoa 

1tandard was found to be too low tor normal growth ot dairy heifera up to 

about one year of age. and tOQ high beyond that age.. In arriving at the•• 

results. different le'Rla of the nutrient requirement ot dairy heif'er1 based 

on the Moiorison standard were used. !he normal growth-wighta of Eckles 

were used ae a atl\ndari~ 

QQllickson and Eckles (2) also conducted a study on the mtriente 

required for maintananoe by growing dairy oattle • In this study they foum. 

that when the reviaed net energy of alfalfa hay .a uaed. the requirements 

for maintenance were lower than the Nquirementa ot the Armaby standard at 

weighill below three hundred and ti tty pow:ids and oonaiderably above it at 

higher weights. Armabyts earlier method of calculating net energy value 

agreed more closely. 

A. c. lagsdale (8), at the Kisa.ouri Station. made e. study of the teed 

conaumption ot dairy anbnala during the growing period. In thia work he 

vied to keep the animal• in good growing oondi tion. Hie feeding plan • ·• 

in &ooord with that practioed by the. better clan bneders who grow and 

develop their animall with na•omble rapidity. Bia data ahowa the average 

conaumption of total digeat1ble nutrient.a by animals which apptoximat-ecl or 

slightly exceeded the Jllaeoun growth at&ndard. 

Much work baa been done on th• nutrition of immature animals, but for 

the moat part is baa dealt with the deficiency of aome nutrient or :nutrienta 



rather than with the lew.l of intake of total digestible mtrie:nta. 

Kennan (5), of the Jllseo'IU'i Station, studied growth and dewlopne:ut 

of dairy calve• on a milk diet. Be tottnd milk alo:aw a eutficient diet tor 

calves -up to the age of aiz month&. Calve• beyond that age did not attain 

normal growth on a sole milk diet, n.or oould they nni'N wry long. Thi• 

study is a repreaentatiw sample of the nature of most of the work which has 

been conducted on growth• 
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Pl.AB OF STUDY 

The plan followed in this study was first to oaloulat. the total 

digestible nutrient intake of the thirty.aeven anime.la by thirty.day periods 

from birth to the age of twenty.four months. By uae or the llinneaota normal 

(2} • the total digestible nutrient intake ,ras expressed in peroentage for 

ach animal, each period. 

The same procedure was followed with the weights and heights at 

withers, using the Missouri nonnal (8) aa a 'baaie for the cal~latione. 

The anima1s were then divided into groups according to the weight 

attained at the a ge of twenty.four months. The amalleat am:m.al in the 

group, being f'irty-fi 'ft pero•nt of normal, comprised Group I while the 

remainder were placed in their re~pective group•, each of which included 

a range of ten percent.. '.the group that was considered :normal was made 

l.lP of those animals whose weights .were from ninety.five to one hl.lndred and 

five percent of normal. The grouping is shown 1n Table I. 

Table I • 

• • 
Group l tf Bormal Weight t lqmber of Animals 

•· l 
1 Below 55 • 1 

t I 
2 t 56 • 65 l 2 

1 tr 
3 I 66 - 75 t 4 

1 • • 76 - 85 l 6 
I I 

5 86 - 95 & I 
l I 

6 I 96 - 105 • 10 

• I 

7 • 106 • 115 I 10 
I • 

8 Above 1~ I 1 
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The average pe-roentagea of normal weight• height at Withers, and total 

digestible nutrient intake. were then oe.lculated tor each group by t hirty­

day perioda. 
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DISCtJSSIOll 

The percentages of normal weight, height at wi there, and total digestible 

nutrient intake for each of the eight groups are shown 1n Tables II to IX and 

graphically 1n figures I to VIII, inclusively. 

Group I conaiata ot only one animal which attained the least growth 

of all. A.a shown in !able II and Figure I. her intake of digestible nu.trienta 

dropped du.ring the aeeond month, partially due to the discontinuation ot the 

use of whole milk. lt re.mained low ltllt11 the eighth month afte-r which there 

was an upward trend in feed couumption and at the age of tlh,nty-four months 

the intak• was within 1even percent of normal. Ber weight followed mo" or 

le11 in accord with the nu.trie,nt intake, however, not nearly as rapidly. 

The amount of nutrients consumed seemed to have little effect on her height 

at the withers. 

Group II, which consists of two animals,. the data or which is in Table 

III and ligure II, showed a similar decre:ase in nutrient intake the second 

month which was also due to the absence ot whole milk. There was no appreci­

able increase in feed intake until the eleventh month. at which time the trend 

was definitely upward. Du.e to the heavy con8tlmption of cottonseed meal and 

prairie bay. from the tn?lti-eth to twent,-.•fo-urth month, the lenl of intake 

was raised considerably. .u in Group I. the :wight again followed the intake 

of nutrient• at a very gradual rate. '!he height at withen seems little 

atre-oted by the zp1trient int&lce and wae approximately aa that of Group I. 

Group III, including fOllr animal• (Table IV. Pigt1re III) followed the 

ae.me general trend as the previous groupe. i-here was a similar decline in the 

intake or nu.trienta during the eeoond and third months, a:rter which it 

approached the standard. exceeding it in the twentyr-f'ourth month. The weight 

of this group very definitely followed the nutrient intake• the changee. or 
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Table II. Percent trormal •ight. Height at Withers. 
and Intake of T. D .. •• ot Groul, I ~l animail• 

I t , · onnai a , :rmal 
Age in I % Hormal I Height I T. D. ll. 
Month• I W•i~t • at Withen ,t Intake 

I I I 

1 I 77.6 • 96.T I es.a 
I I t 

2 I 61.T • 93., a u.o 
r t 1 

$ I 56.1 I 88.I I 41.9 

• I I 

• I 50.0 I 84.S a M.3 
I t • 

5 I 54.T I ss.2 t 39.2 
I I t 

6 t 5'.a I 82~1 .f . 41.T 
I • I ., 
I 48.% I 79.6 I 36.'1 
I : I 

8 I 46.2 • '18 .•. a I ,s.6 
I t I 

t I 44.l I 77.8 I 45.S 
.. 1 I 

10 a ,s.o t '19.5 • 49.0 

• 1 .. 
11 I 47.8 I so.s • 51.6 

I ' ' 12 I 47.S I 79.4 I 52.5 
I ' I 

13 I ,s • .s I 81.8 I 66 .. 9 
I I ' 1, • 4:5.9 I SJ .• 1 t 5'.8 

• I I 
15 I 48.1 I 84.a I 59.T 

1 I I 
16 I 48.5 • 83.S t 62.6 

I t I 
lT I 49.1 t 8'.3 I 59 .. 8 

• I I 

18 I ,9.5 I u., t 62 ... S 
I I • 19 t 48.7 I 85.7 I 64.5 
I • I 

20 • so., I 85.0 I 59.0 
I I I 

21 I so.o I 86.l I 66.7 ' 

• • I 
22 I 62.0 I 87.7 I 77.8 

I • I 
23 1 62.8 I 88.2 t 8?.4 

I I I 

24: I 53 .• 6 t 88.9 •• 93.$ 
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Table III. Percent Bo:rme.1 Weight• Height at Withera. 
and Intake of T. D. •• of Groui ·II {2 animal•} • 

t a, ?for.mil t "Lrmai 
Age in r " Worme.1 I Height ,- 1'. D. N .• 
Jlonths f ., §!t ,at Withera ' Intake 

t I t 

1 I 48.7 f 98.6 f 66.6 
I I • 

2 J 60.6 • 94.2 t ,2.0 

• I r 
z • 62.6 r 92.6 t 4,l.8 

t I I 

• I 51.9 I 86.3 ' 42.6 
I ' • s ' 51.S • 86. 9 I u.o 
I I I 

6 • so.o ' 82.8 t 47.3 
I • t 

1 1· 52.S ,- so.2 I 42.0 
I J t 

8 a 54.2 t 18.8 r 42.0 
t I l 

9 r 54.6 • 79.7 ' 42.8 
I •• ' 10 I 55.5 I eo.1 f 42.7 
I • •• 

11 t 55.7 f eo.s I 46.0 
t I I 

12 ' 57.S a 81.1 • 49.8 

• I t 

13 f 86.5 t 81.8 I 51.3 
t 1 ' 14 f 76 .. 6 ' 81 •. 6 • 51.9 

• • •• 
15 f 61.5 I 82.,4 • 50.-8 

I I I 
16 t 57.8 • 8$.~ I 54.8 

I I • l'T I 57.7 I 83.5 I 66.l 

• I I 
18 • 58.4 I 82.Z f' 55 .. 8 

• I • 19 ' 46.6 t ss.s • 55.3 

' l 

20 I 46 •• I 85.l • 55.2 

' t I 

21 I ,s.s I 86 .. 6 I 66.l 
I f I 

22 ., 46.5 I 87.l • 78.7 
I I I 

23 I 47.4 • a,.1 I e,.2 
I t I 

24 • 49.4 I 88!!!5 I 89 .• 7 
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course, being more conaervative. The height at withera or t hia group more 

nearly approached the standard. than. did the previous groups. 

In Group IV (Table V and Figun IV), there we" aix antmala. Th••• 

animals oon sl.Ulled larger amounts of cottonaee:d meal and hay than the previou• 

groupa, accounting for the more moderate drop of the nutrient intake in the 

early months. The i ntake level approached normal quite rapidly, but the 

weight, although newr dropping a• low, did not follow the nutrient intake 

very closely. In height at w:i. then, these animal.a exoeed.ed thos, ot Group 

Ill eaoh month. The fifth group ia composed or three animal.a. The behavior 

ot t hia group is shown in Table VI and FiguN V. A sharp contra.st from the 

former groups 11 seen in the intake of total digestible nutrients tor the 

firat four months. These animals oonaumed moN teed in the first tn months. 

By the sixth month the intake of nutrienta wae up to normal, and from then 

on it followed what•• would expect to see 1n • oune representing the aTeragea 

of only t hree animals. The weight of these anhnale doee not follow the 

change• in nutrient intake very closely. In oontraat to the nutrient•,. th• 

weight was above the normal tor the f'irat ti w months and below for the 

remainder of the period. The height at the withers n.ried wry little 

during the ent i re twentY-four months• The reaaon tor the 4.eoreased intake 

of nutrients during the twenty-tourth month waa that one anbaal wae of£ teed 

part of the time. 

!he 11.xth group. composed ot ten ammala • data of whioh i8 shown in 

Table VII and figure VI, was considered normal. Their weight.II were within 

ti ve percent of standard weight at the age of twenty.tour months. The total 

digestible nutrients inoreased rapidly trom the first month to the ninth 

month at which time it was considerably above the nonnal requirement•• With 

the exception of ·the eleventh month• it remained above the normal .. The 

average weight of these animals Ouotuated very 11 ttle during the tnnty-tour 
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1 

A~. ill 1 % :lcrmal T. D. I. 
Jlontbs t Wa15!!t In tan 

1 t t 

1 I 82.0 I 9t.2 I 68.5 
I t t 

2 • 81.,3 • 96.6 I 54.1 
1 t f 

a t '15.8 I 95.7 I 43.0 
t 1 • 

' • 70.2 I 92.S I 44.9 
t t • 6 • 67.6 • 90.1 • 48.9 
I 1 ·• 

6 I 64.6 I 90.0 J S9.2 
I f 1 

7 • 5:9.7 t 96.9 I 51.9 
I ' ' 8 I 56.0 I 85.5 .. 50.4 
I t • 

9 :I ss.a I 85'4!4 t 53 •. 7 
1 I ·1 

10 • 56.5 f 86.0 .. 56.8 

• I t 
11 I 66.0 • 85.9 I so., 

t .. ' 12 • 56.9 I 81J. t 64.2 

• I' t 
lS t 66~6 ' 88 .• S I 66.7 

I • I 
14 • 58.1 • 88.8 t 10.a 

t I I 
15 I 60.4 I as.a I TS.6 

I t • 1e t 59.8 I 89.'1 ' 16.0 

• I t 
17 I 58.1 t 90.4 I 18.1 

t I I 
18 t ss.o t 81.8 , . 77.l 

• .. •l 
19 I e2.o • 89.3 I 16.S 

t I f 
20 • 64-.6 t 89.8 I 74.5 

t • I 
21 1 66.T • 91.1 I 81.6 

r I ' 2% 68.1 t 91.6 • 92.9 
t I • 2$ I 10.2 ' 98.l s 93.6 

' f I 
24: I 10.s I 9t.o • 104.S 
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I I 

.Age in l % Bormal , . T. D. N. 
Jlenthll r Weight Intake 

I • I 

1 I s,.1 .. 100.a 1 . 64.6 
f I I 

I I 96~9 t 99 .. l I 66 .. 9 

• a I 

I I 89~0 t 98.8 ., 68.2 
i * •• 

4 ' 86.l J 91.6 I 60.'1 

• • ' 5 I' st.2 I 96.0 f 66.4 
a J I 

6 a '72.·8 ... 93.'1 • 64.0 
I I I 

'I I 71.5 t 92.-9 t 61.2 
t • I 

8 t 12.s t 91.6 I 62.2 
I 1 • 9 I 71.6 a 91.8 t 68.1 
l I t 

10 a 70.3 t 91.9 t 66.5 

' I ' ll ' 10.1 • 91.2 • 7$.7 

• : • • 12 : 70.8 ' 92.9 I 79.o 
I t t 

u I 71.2. • 91.5 t 81.8 
t I 

14 I 11.1 t 91.8 • 81.7 

' I * 15 I 71.6 ·• 92.6 • 86.6 
I I • 16 I 12.4 t 94r.3 ' 89,.1 
I J I 

lT t 11.5 I 93.S ' 67~1 

• I 

18 I '1%.5 I 9.J-.9 ' 8'f.8 
I f • 19 • 12.0 I 95,_.1 I 89-6 
t I I 

20 .. 75.0 ,l 94.4 I 96.9 

' ' I 
21 I 76-.9 : 96.8 ' 94.7 

• t ' 22 I '19.8 I 95-" I 102.s 
t • • 23 I 79 .• 9 I 96e8 • 101.1 
I I J; 

24 '19e8 t 96.9 I 110.7 
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Figure IV. The Percentage of Normal Weight, Height, and T. D. N. Intake of Group IV. 
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t I 

A~ia t "Wormal I ,a 'f. D. N. 
llontba t Weight .I t IntaJce 

l I I 

1 l 102.5 t 100.1 1 65 .. 0 
I I • 2 1 100., I 97.9 I si., 
t I • s I 102.2 • 91.1 t 16.0 
I t i 

4 f 101.2 t 96.6 I 80.l 
I ' I 

s I 101.1 • 97.,8 l 90.0 

' t 1 
6 a 96.7 • 98.7 I 100.6 

I .. • 
7 t 94.6 I 99,.9 t 91.4 

• f I 
8 I 90.8 ' 97.9 I 87.3 

t t I 

9 I 93'.1 I 98.8 I 96.8 
I • 10 I 87.0 I 98.4 I 9S.4 

t • I 

11 • 90.6 t 9'1.5 t 94 .. 3 
I I a 

12 I as .. o • 96.-8 I 92.2 
I I 

13 I 86.7 1 95.6 I 92._2 
I I • 1, I 87.8 f 95.4 I 92.4 
a : I 

15 • 82.3 • 96.? I 96.0 
I • .. 

16 I 84..2 • 95.7 ' 99., 
I I I 

l 'T • 81.1 I 95.6 • 103.S 

• I I 
18 I 8'.5 I 95.,6 I 1oa.s 

I l I 
19 t 85.6 ·t 95.7 I 105-.S 

I I I 
20 t aa.1 • 95.4 I 106.-4 

t • t 
21 • 86.5 1 96.0 a 9-8.5 

I • 22 I as.a • 96.l t 100~ 

• • • 2S a 88~2 : 95.6 .t 102..,5 
l I I 

24 I 89-.l I 96.4 .a 9S .• 9 
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month.a regardless of the nutrient intake. The height at withers of the 

animals was near the normal throughout. The decided drop in intake on the 

twenty-first month was due to four . ot the ten animals consuming leas feed 

than in t he previous month • . 

Group VII (Table VIII and Figure VII) coneiata of ten animals who.n 

wighta were trom one hundred and ti w to one hundred and titteen peroent 

of normal at the age ot twenty-tour months. Their total digestible nutrient 

intake rapidly approached the standard during the firat ti "N months. The 

noticeable decrease, especially dur1ng the ••venth month. is due to the 

discontinuation of feeding aldJmnilk and to one animal not consuming ve.ry 

much bay during that period. The weight of these animal.a seems to have 

followed the nutrient intake rather olosely. At the age of twenty.tour 

month9 this group exceeded the normal weight by ten percent and was slightly 

abow the normal in height at withers. The comparatively lower nutrient 

intake during the twenty-fourth month is due to two con in the group retua­

ing part ot their cottonseed meal and prairie bay. 

Group VIII., shown in fable IX and FigQN VIII., includM only one 

animal. lier intake o:f nutrient• was very inoonaiatent. 'fhe tremendoua 

decrease during the eighteenth and twenty ... fottrtb montha is due to the mna.11 

amounts of cottonseed meal a?Jd prairie hay ooneumed at that time. Her 

intake at one time., namely., during the tnltth month., waa allloat one hundred 

and tit'ty percent of the atandanl and 'Varied greatly tor the remainder of 

the period. Her weight seems to haw followed the f'eed intaQ closely 

although not showing such great variationa. In height at withers ahe 

exceeded the normal by about t,our peroent.. 
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Table VII. Percent ?lonnal llei. ght, Height at Withers, 
and Intake of T. D. N. or Grou VI (10 animals ·• 

• t 
Age 1a : % Normal • 1'. D. N. 
llonthl I ~1~ht Intake 

1 I I 

l f 96.2 1 98.7 f 58.0 
I t I 

2 • 97.8 t 96.0 1 67.3 

• 1 •• 
3 I 96.l • 95.6 t 76.0 

t • I 

• • 92.9 t 95.4 t 79.6 

• I • 
5 1 93.5 1 96.o .f 86.2 

• • I 

6 I 9S.7 t 96. 4 • 94 •. l 
,I • I 

7 I 92-.5 t 96.9 t 96.8 

• t f 
8 f 94.1 I 96 .2 •• 105.8 

• I ' 9 • 94.5 I 96.5 ·1 1u.o 
I I • 10 • 92.8 t 97.0 t 104.Z 
t I I 

11 t 94-,5 1 97.2 t 94.7 
t I • 12 I 9$.3 I 98.2 • 102.a 
t t a 

1$ t 94.,9 f 98.8 l 10 •. o 
f l .t 

14 1 94.7 l 98 •• ' 108.7 
I I I 

15 I 96.2 t 98.7 ' 117.7 
I I • 16 t 96-.8 t 98.2 f 117.9 
I I • 17 t 97.l f 99.0 1 115.0 
t I 

18 t 96.,0 t 98.7 ,, 111 .. 0 
l • I 

19 t 97 .. 5 •• 99.2 l 117.5 
I • l 

20 ·a 98e:7 • 99.0 • 120.0 
I t I 

21 f 99"'3 I. 99.7 I 120.1 
I 1 I 

22 t 99 .. ,0 I 99.2 t 108.8 
t • • u t 98.6 t 99~0 J 109.8 
a t 

24 I 99-.0 f 99.2 1 103.2 
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I 

Age in I % Wo:rmal. I T. D. N. 
Jlontii. I Weight • Inta.lc.9 

1 t 102.3 I se •. e • 66.6 
I • I 

2 • 1os.o • 91.S . I rr.s 
I I I 

3 I 104.4 I 97.8 I 88.8 
I I • 

4 I 101.5 • 9'1.8 I 91.0 
I I I 

5 I 99.2 I 98.0 I 95.S 
l • t 

6 I 91.0 I 97.0 • 89.6 
I I I 

1 t ss., • 96.0 • 19.2 
I • 1 

8 I 88.7 I 95.2 I 87.9 

• I 1 
9 I 89.0 I 95 •. 5 I 97.S 

I • I 

10 I 89.1 I 95.7 I 95.7 

• I I 

11 I 92.7 I 96.7 I 100.5 
I I I 

12 • 94'.8 l 91., • 101.1 
• • • 

13 I 96.3 I 97.5 I 111.s 
• I I 

14 I 96.t I 97.4 I 121., 

• I I 

15 s 98.7 I 97.3 I 121.5 
I I I 

16 • 100., t 98.T I 124:.1 
I I I 

17 .:. a 101.1 I 98.1 I 12s.2 
a t 

18 I 103.9 I 98 •. 9 I 12S.8 
f I I 

19 t 104.7 99.6 I 124:.7 
I • t 

20 t 106.-3 I 99.6 I 121.s 
I I I 

21 I 106.4 I 99.l I 116.l 
I I I 

22 110.1 I 100.1 t 114.8 
I a I 

28 I 110.0 I 100.1 .I 121.9 
I • I 

24 I 109.9 I 100.5 I 113.S 



Figure VII. The Percenta~e of Normal ~eight, Height, and T. D. N. Intake of Group VII. % I I I I I a a a : i I z : t c : : ; a : : I 

130 

. . . . .. 
6 " . : . .. .... . . . . 
. " . ' .. . '• . . . . . . . . . . . .. ... . . . •, . . . 

r('t'}" . . . 

Normal 

Height at Withers 

Weight 

T. D. N. Intake 
. r:-
~ a 
~ 

~ = 
~ ,..1.1 , .... 
•'4-• ., . '. . '• 

. ::,i::, 

~:-. _,.j·~r---6----1----a·'---9·'---10----1·1---1·'2---1·~---1·4---1·s--.... 1~6---l-7---l-18---l-~---2-~---2-i---2~2----~a' -.,ill~~ ~ 

Age in Months ~ 25 . . . . · .. . 
. 

-tO w 
co 

>- ::."': ~ 
,-:-J ~ >-

= ~ g:::; 

I N 
c,::i 



Table IX. Percent llormal Weight. Height at Withers. 
and Intake ot T • D. Be of Grou VIII 1 animal • 

• .I rma t 
Age in I % Wormal f Height t T. D. N. 
Month.a • Wei!ht : at lfithen I Intake 

I t t 
1 .. 120.9 I 105.5 J 76.4 

I l t 

2 • 101.1 . t 102.1 • 62.l 
I • I 

S . I 104 • . 9 .J 106.2 t 66.S 
J t I 

• r 104..4 I . 1os.1 • 15.9 
t t I 

5 I 91.4 I 100.s I se.2 
• t • 6 t 95.6 I 87.8 I 98.0 
l I I 

1 I 101 •• I 98.1 
.. 

111.6 ~:_ I 

I I t 
8 t 97.8 I 100.s • 108.'1 

' I ' 9 I 102.2 I 99.0 l 110.0 
I • t 

10 I 100.s I 101.0 I 110.5 
I t J 

11 1 102.a I 102., I 125.9 
I t I 

12 ' 112., : 102.1 l 147.7 
s I • 13 I 112.3 101.2 I 126.4 

: ' 14 : 111.6 ' 102 .• 5 ' 124.8 
I I I 

16 • 107.3 I 10,.4 J 133.S 
l I I 

16 l 107.9 I 102 .. 2 I 119.8 
I I I 

17 : 106.0 I 102.0 l 101.0 
I ' I 

18 I 110 .. 6 I 101.8 I 86.7 

' I ' 19 • 109.3 • 102.a I 125.9 

• • 1 
20 ' 116.3 • 103.3 • 125.l 

• I • 21 115.6 l 103.0 I 133.S 
t t 

22 ' 11s.s:' • 1os.o t l4S.3 
I • t 

21 I 119.5 I 10:s.2 • 14,.4 
I I • 24 t 117.1 I• 1os .• 2 ' 94.8 
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Fi~ure VIII. The Percentage of Normal Weight, Height, and T. D. N. Intake of Group VIII. 
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RESUUS 

ta.bl• X ia a eondeneed aummary of the intake of total digestible 

nutrient• from birth to the agea of six month&._ twelve month•• eighteen 

montb:a. and twentY'-four monthll. respectively. The average weight. and 

heights of each group are ala-0 shown tor each ab month interval. The 

intake or nutrient• 1• expressed in pomida and the weight and height in 

pereent of the normal. 

2:6 

During the tint aiz months., the nutrients consumed inoreas~ in 

accordance with the gain in wight of the group• with one exception.- thlt 

being Gl'Oup TI. Four ammala in thla group were extremely lew in intake of 

nutrie-uta the first month.. causing the intake to fall bol.ow that of the 

f'ifth group which 11ae lightw in weight • 

.At the end of the f1r1t year. practioall7 the aame condition e.data .. 

except that Group VII 11&& lower than Group VI in total nutrienta consumed. 

Bwry anbta.l in tbia group ahow-1 an inoreaa• in oona'l.lllptiOll over the t1rat 

au mouth period• but not aa great proportionally ae. the other groupllJ 

heno•, they consumed l••• z:lQtrienta than Grou:p VI. 

the consumption of mitrient. to the end of the eighteenth month 

inereand aa the weight of the ·group ineree.aed with the exception ot the 

second group. Thia., howver., 11 not aignitioant. because Group I conaiet. 

ot only one animal, thereby making the cbance11 of w.riation imenaely 

greater .. 

'l'he data at the end of the twenty.fourth month ahowa that the va.rioua 

group• age.ill con8'Ull.ed nutrients more Ol" leas proportionally to their respeot­

i w weights. Th• one aniwL1 ill Group I consumed mere mitrients than did the 

a'ftrage of Group II, but a• previou1ly mentioned, this 18 not aignificant. 

An inte.resting teawre brought out in T'abl• X ia that the nutrient 

intake of Groupa III• IV, V, and VI, in which the weight difference 1• about 



Table x. Ralat.ion of T. D. I. Co~~UJ11pt1on to Weight• a~ ~}!$1~1'~ ~~. Jeney Pemaln. 
1 oroup , Group I Group a Group a Group t O.roup I Group I Group 
, I , 11 • nt * IV , v . , n a v11 , v1xx 
I I t I I l I t 

Jroe of anim.ala t 1 f 2 I • I 6 I $ I 10 f 10 I 1 

Average Pollndl T. ». N. Ooneumed per An:1ae1 

I I I I t • .1 t 
Birth to 6 mQntha 1 112.620 I 242 .• 436 t 261.367 t Q0,.206 ·a 436. 103 t 42$.186 I ,&66.l8f I 415.200 

I • I I t I I I 

Birth to 12 montha1 720 .• 821 J '713.608 a 880.688 i 1076.856 t 1442.930 t 1Ul.2t0 t 1•86.067 tl718.8'18 · 
I t t t I t I & 

Birth to 18 monthl, 1487.869 1 1418.616 1 1841.619 t nsa .. ss, t 2121.121 a 300$.07$ t 306J.06$ 1SiU.68T . . . .. . . . 

I J I I I I I i 
Birth to 24 monthaa , 2575.986 l 2467.68S t ll09el56 t 3640.21$ a 4187.481 1 4641.089 a 4.T85.22J. tSO?'l.688 

i.roent Bonn.al W•1ght . 

I t I I ·I I t I 

6 months of a~ a 54.S t ss., 1 64:.6 t 8Z..,I a 96.'1 1 93.T a 93.0 t 95.5 
• t . t I I I i I 

12 months of age t 41.3 I 49e4 I 56.9 I 10.8 I 85e0 t 93.S I 94.8 a llle4. 
S t I t I I I I 

18 months of age 1 49.5 a so .. o , ss.o • 72.5 , 8'.5 1 96.0 • 101.9 a 110.6 
t I I I I t I t 

24 montha of a~ a 53.6 t 67.3 a 10.a 1 79.8 a 89.l 1 99.4 s 110.1 1 117.S 

Percent Normal Height at Withera 

I I I t I I I I 
6 montha of age I 82.9 I 82.8 I 90.0 I 93.'7 I 98.? t 96.4 t 97.0 I 97.8 

I I I I I I I I 
12 months of age 1 19.4 , 81.l 1 87.1 a 92.9 , 96.8 , 98.2 a 96.4 , 102.1 

I ' t I I I I I 
18 months of age a 83.4 1 82.3 a 89.8 1 93.9 t 95.6 a . 98.7 , 98.9 ~ 101.8 

I t I I I t I I 

24 month8 of age 1_ .. 88_•.fL~ _L __ 88.5 a 94 .. _0 a 96.9 1 96.-i a 99.2 1 100.6 1 103.2 

N .... 
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ten peroent. showed a marked degree of uniformity. There wa• a ditterenoe 

ot a.bout f'ive hundred pounda in intake of nutrients between the groups. The 

intakes in the previous periods were abnilar but not so uniform. 

!he Nlationship of the weights ot the eight groups 1a also worthy of 

mention. During the laet eighteen months or the twenty-tour ~onth period 

studied,. the average wighta of the eight groupa wen consistently in the 

aame order aa they we·re at the end of the twenty.four month !)eriod. Thia 

indicates a rmnarkable uniformity in behavior in each of th• groupe after 

the age of six months. 

It ia obvioua that the general trend• of weight &lld height are 1n the 

same direction. Aa might b• expected. weight ii influenced more than height 

by the level of intake of nutrients. Another observation brought out Tery 

clearly ia that in no case is the height at wi thera below eighty percent 

of nonnal. When the anbtala' we:ighta are but fifty p&l"Cent of normal,. 

their heights were above eighty percent of normal. Thia indicates that in 

spite of the fact that an animal ia ,mderweight_ the tendency ia tor her 

height to approach the nonnal. 

!he trend of the nutrient intake in relation to gain in weight of the 

individual animals is shown in Figure IX. A straight line was fitted to 

this data by the method of the least aq~area. This line sh011'8 graphically 

that for each one mmdred pounds or gain in li .,._ight above three hundred 

and fifty p°'-tnd•• 584 .. 75 pounds of total digestible ntttrienta were oonB\Ulled. 

Figure X is a eimilar graph. eal~lated by the aame method, ahowi.ng the 

relat1o~hip of the gaina in weight and gaina in height at withen of the 

animals. !he fitted straight line aholnl that~ on the average, tor every 

one hundred pc>Qnd gain in livneight. then u a gain in height at withers 

of 0.8B15 inch••• 
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Figure IX. Relation of Feed Intake to Gains in Weight 
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Figure x. Relation of Gain in Height at Withers to Gain in Weight 
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COBCWSIONS 

There ia a direct correlation between the intake of total digestible 

nutrient, and gain in body weight of Jersey heifers. There is, however. a 

oonliderable lag ~tween inoreaaea in feed intake and inoreasea 1n rate ot 

gain in weight. 

The height at wither• 1a atteeted by the amount of wtrienta consumed. 

Thia effect is not as pronounoed ae is the efteot on weight. The animals 

attained eighty percent ot nomal height e'V'en when the nutrient intake waa 

only fifty percent of normal. 

The 1malleat gain made by any heifer during the two year period wa• 

three hundred and fifty polUlds. and the largeat gain waa eight hundred 

and nine pounds. 

On the average. 584. 75 pounda or total digestible nutrient. were con,. 

aumed tor every one hundred pounds gain above three hundred and ti.tty pounds. 

For every one hundred pcRU1d gain in weight there 1s an increase 1n 

height at withers of 0.8815 inchea. 
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