


Increase in body weight gain and efficiency of body 
weight gain related with milk production efficiencv 

As shown in table 1, correlations between body weight gain and 

efficiency of lactati on were low , Although the correlation for the 

third lactation approached significance, no importance is associated 
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with it. There is no r eason to suspect that any single lactation should 

respond dif f er ently from another. 

Since lactation was measured as an efficiency factor in the analysis, 

it seemed logical to also compare it with efficiency of body weight gain. 

Correlation coefficients between these two sets of values indicate a 

higher correlation than for total body weight gain. The correlations 

with first and thir d lactations aprroach significance at the 5 per cent 

level. Since the correlation was negative, the efficient gainers were 

the inefficiant producers. An explanation of the c ifference between 

the �f�i�r�~�t� nnd thjrrl �l�n�~�t�a�T�i�o�n�s� Rnrl the :.econrl nnrl fourth �i�~� not readily 

apparent. The small number of observations might account for much of 

the difference. 

�I�n�c�r�~�o�s�e� in �s�~�e�l�e�t�a�1� growth �~�n�d� �~�k�P�l�e�t�1�1� nrnwth 
efficiency related wi t h milk production cfficier.cy 

Total i ncrease i n skeletal growth as measured at height of withers 

showed no significant correlation wi th milk production efficiency. 

Correlati on coefficients are positive in contrast with those for efficiency 

of skeletal growth which are negative. The fact that they are not nega-

tive is in itself an important observation. 

Skeletal growth efficiency was negatively correlated with milk pro-

duct ion efficiency for all lactations. Correlation for the third 

lactation approached significance at the 1 per cent level. 
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Dairy cows that are fed a high nutritive ration during the pre

lac-ration p~riod .will store nu-rrients in their bodies . After freshening, 

these nutrients are taken from the body and used for milk production 

accountinP, for an increased calculated efficiency. Such a nutrient 

mobilization could partially account for the negative correlation on 

the first lactation , and possibly even the third lactation . It is not 

uncommon for dairy cows with high milk production one lactation to 

produce at a relatively lower level the next lactation and then return 

with a higher production the following lactation . Such a relationship 

mieht account for variation in data among the four lactations. Mather 

( 1959) stated that at higher levels of milk production there .is an 

increase in efficiency. 

Co!'relat ions associ.1ted with skeletal growth efficiency are similar 

to those for body weight gain efficiency . With the small number of 

observations in this study one or two animals could have a substantial 

influence on the results . More information is needed to fur"ther 

evaluate the findings of this study before any definite conclusions 

can be made . 



~Uf1, ARY 

Data were collected on 21! a.diry co»s fran three to four months 

01 ap,e until seven years of a~_;t . Body "'ei<>ht gain, efficiency of body 

"eight ga in , increase at hei,,ht of withers as a "easure of skeletal 

gr·owth , and efficiency of sk.,letal ;rcwth dur ine prelactation periods 

were COP.: pared with mi lk 1rt:C.: i.lction ef! icie ncy for each of the first 

four l dc tations. 

Incredse in body wei6 tt t;din was nc,t 'eldted to 1:lilk production 

eliiciency. P nearly silnificdnt nut!dtivf! correldtion existed uet ween 

<·if icicncy of Lody weitlht ()a in 1nG :~ilk production efficiency for the 

first u.nd third l11Ct~tiun :. . for t •w second ,3nd fo urth lactdtion 

C0lrCldtio~s were nc~dtive but not Sifrlificant . No ex plan~tion is 

&'t8aily dpprirent for t 1est Jiffer~nces in sibnificance amo ng 

1.-Jct 1ti\Jns. 

Tot .. d iL .... L"\JdS.J in sY.e l ct..t l cjrowt 11 was not reluted to -:1ilk pro

duction eff icienc~ . ~i,.:nific,m t r~e.-:ativt! correlutions of skel etal 

growth efficier.cy wit~ m i~J,. pr·ocuc~lon cfriciency were observed for 

the first an" t 11irJ lac t ,•tior . for :he second >:ld fourtlr ldctation , 

correldtions were not siLnific1nL out correlJtion coefficients were 

ne~ative ana fairl high • 

.... he nur.bPr of observ ti ron-- wl!r€ li i t~c:.. Befcre an:/ conclusions 

cdn be draW'n , additiona l stJtlits ct rc needec., using lat~r,er numbers of 

11 



12 

LITCRATURC CITCD 

Hooven, N. w. Jr. , and C. H. Matthews. 1958 . Analysis of feed efficiency 
on six sire groups in the Beltsville Holstein herd . J . Dairy Sci. 41: 
74 7. 

Jensen , E., J . VI . Klein , f . Rouschenstein , T. L. fioodward , and R. l. 
Smith . 1342 . Input - output relationship in milk product ion . lJ . S. 
Dept . Ar,r. Tech . 3ul . 815. 

llartin , T. G. , C. C. Stoddard, and H. S. Allen . B54 . The effects of 
varied rates of hay feeding on body weight and production of 
lactating dairy cows . ,T . Dairy Sci. 38:1239. 

Mather, R. E. 1959 . Can dairy cattle be bred for increased foraEc con
sumption and efficiency of utilization . J . Dairy Sci . 42 : 878 . 

Plum , Mogens , B. N. Singh and A. D. Shultze . 1952 . Relationship 
between early rate of p,rowth and butterfat production in dairy 
cattle . J. Dairy Sci . 3o:962. 

Stoddard , G. E. , L. E. Harris , G. Q. Bateman , J . L. Shupe , and D. A. 
Greenwood . 196 3 . The effects of fluorine on dairy cattle . 
I . Growth and feed consumption. J . Dairy Sci . 4€:(in press) . 

Stoddard, G. L , L. E. Harris , r . Q . Jateman , J . L. Shuoe , and D. A. 
Greenwood . 1963 . The effects of fluorine on da iry cattle . 
IV . Milk production. J . Dairy Sci 4 :(in press) . 

Swett , W. w., J . H. Book , C. A. Matthews , and~ . H. Fohrman . 1955 . 
Evaluat ion of Mammary- Gland development in Holstein and Jersey 
calves as a measure of potential prod ucin g capacity . U. S. Dept. 
Agr . Tech. Bul . 1111 . 

Walker , Helen M., 1r.J Joseph Lev . 1953 . Statistical Inference . 
lst ed . Henry Holt & Co. , New York . 



13 

APPJ;11!HX 



Table 2 . Pilk production efficiency comnared with pr elactation increase of hody weight p,ain 
(lbs . r . C. I' . produced per lb . T . D. :; . consumed) 

Cow 28- day peri ods 
r.roup 

1st 2nd ' 3l:'d 4th 5th Gth 7th 8th 9th lOth 

1st lactation 

iligh 2 . 56 2 . 10 1. 79 1.58 1.49 1.45 1. 36 1.20 1. 25 . 6& 
Med . 2 . 36 1. 97 1. 82 1.69 1. 59 1.60 1.41< 1.37 1.19 • 89 
Low 2 . 44 2 . 03 1. 70 1.55 1.42 1. 41 l. 35 1.25 1.09 .76 

2n· · lac .... :t ion 

High ? . 70 2 . 06 1. 81 1 . 51 1. 38 1. ~7 1.18 1.14 . 87 .71 
Med . 2 . 08 2.02 1. 76 1. ,!) l . l~Q 1 . 27 1. :)6 . 37 .n • 74 
Low 2 . 53 2 . 05 l.qo 1 . ~7 1. • & 1. 115 1.16 1.19 1.01 . F4 

3l:'d 1 .. . tat i on 

High 2 . 'i5 2.14 1. "3 1. 72 1.46 l.l9 l.?l . 90 • 74 1.21 
Med . '2 . '~2 1. 94 1. 75 1. 48 -. -· l. '3 J.l:> . . ,6 .76 . &8 
Low 2 . 38 1.91 l. q2 1.' 7 l . I::"C: : .43 1 . ::'4 1.10 . 17 : .21 

4t .:tct· ion 

High 2 . 54 2 . 18 1. ·1 1.48 1. 28 1.19 1. 06 . 94 . 87 . 65 
Med . 2 .46 1.97 1.77 l . 52 1.39 1.?7 1.17 1.05 . 92 .Gl 
Low 2 . 63 2 . 08 2 . 02 1. 70 1.49 1.28 1. 23 1.15 1.06 . 87 ,_. 

"'" 



Ta!:>le 3 . Milk production efficiency compared wi t h prelactation body weight gain efficiency 
(lbs. F. C. M. produced per lb . T. D. N. consumed) 

Cow 28- day periods 
Group 

lst 2nd 3rd 4th 5th 6th 7th 8th 9th lOth 

lst lactation 

High 2 . 36 2 , 00 1.65 1.42 1. 34 1.34 1.21 1.01 . 92 . 66 
Med. 2 , 68 2 . 09 1. 90 1.69 1. 53 1. 51 1.44 1.46 1. 24 1. 0 5 
Low 2.37 2 . 00 1. 79 1. 71 1. 62 1.61 1.49 1.34 1.21 , 66 

?~d_E~ 

High 2 . 52 2 , 04 1. 78 1.64 1,44 1.28 1.13 1.00 • 86 . 69 
Med. 2 .13 1.96 1.85 1. 65 1. ')7 1.42 1. 21 1.12 . 98 . 66 
Low 2.66 2.07 1.35 1.44 1 . 43 1.28 1.18 1.15 . 86 . 72 

3rd 1act at ion 

High 2 . 31 1. 86 1.66 1.44 l. 27 1.00 .85 ,71 , 49 .44 
fled, 2 . 39 1. 96 1.88 1.59 1.49 1.40 1. 27 1.09 , 9 3 • 59 
Low 2 . 69 2 .20 1.95 1. 73 1. 58 1.44 1.32 1.15 1. 05 . 91 

4th lactation 

High 2,57 1. 97 1.83 1.51 1.33 1.26 1.16 1.01 • 82 .48 
Med . 2 . 4 7 1. 83 1. 75 1.56 1. 36 1.24 1.16 1.06 . 99 . 80 ..... 
Low 2 . 61 2 . 40 2 .11 1 . 64 1.49 l. 25 1.17 1.09 1.03 .83 "' 



Table 4 . Milk production efficiency compared with prelactation inc r ease in heigh t at withers 
(lbs . F . C. M. pe r lb . T . D. ll . consumed ) 

Cow 26- day periods 
Group -

l st 2nd 3rd 4th 5th 6th 7th 8th 9th l Oth 

lst l ac tation 

High 2. 37 1. 91 1. 6 5 1.47 1.38 1. 32 1. :13 1.11 . 96 . 53 
Med . 2 . 32 2 . 13 1.77 l. 56 1.48 l. 51 1.36 l. 21 l.ll . 88 
Low 2 . 71 2 . 05 1. 91 1. 79 1. 63 1. 62 1. 56 1. 49 1. 31 . 94 

2nd lactation 

High 2 . 69 1.99 1. 81 1.48 1.37 l. 34 1.08 1.06 . 83 . 70 
Med . 2 . 33 1. 99 l. 74 1. 50 1. 42 1.27 1.15 l. 15 . 90 . 58 
Low 2 .74 2 .1 5 1. 93 l. 75 1. 65 1.49 1. 28 1.19 . 98 . 81 

3rd lactation 

High 2 . 39 1. 95 l. 78 l. 58 1. 34 1.15 . 91 .95 .7 8 . 63 
Med . 2 . 46 1. 97 l. 76 l. 59 1. 32 1. 22 1. '1 2 . 89 . 65 .so 
Low 2 . 44 2.07 1. 96 1. 60 1. 56 1. 48 1. 39 1. 21 1. 04 . 81 

4th l a ctation 

Hi gh 2 . 42 2 . 14 2 . 07 l. 56 1 . 36 1.31 1.14 .98 . 84 .75 
Med . 2 . 59 2 . 02 1.85 1.51 1. 37 1.24 1.16 1.08 . 98 · . 67 ,... 
Low 2 . 65 2 . 06 1. 83 1. 65 1.44 1 . 20 1.18 1 . 11 1.03 . 71 0> 

No . 17 fs- not wcluded in the 4th lactat.ton. She .ts in the medium group . 



Table 5 . Milk production efficiency compared with efficiency of pr e1act ation increase in hei ght a t 
withers (lbs . F. C. M. pr oduced per l b . T. D, !I . consumed) 

Cow 28- day periods 
Gro up -

1st 2nd 3rd 4th 5th 6th 7t h 8th 9th lOth 

1st lact i!t ion 

High 2.26 1. 82 1.';6 1. 39 1.32 1. 28 1.21 1. 08 . 95 • 70 
Ned . 2 . 56 2 . 15 1. 81 1. 64 1. 50 1. 57 1.40 1. 27 1.10 . 88 
Low 2 . 59 2 . 13 1. 96 1.77 1. 67 l. G1 1. 54 1.47 1. 35 . 77 

2nd 1zc t ation 

Hieh 2 . 32 1.91 1. 72 1. 54 1. 48 1 . 33 ].07 1.08 1. 00 . 71 
Med. 2 . 55 2. 08 1. 83 1.57 1. 47 1. 28 1. 11 1. 07 . 88 . 66 
Low 2 . 88 2 .13 1. 93 1 . 61 1. 49 1. 37 1.20 1.12 • A3 . 72 

3rd 1act<Jtion 

High 2 . 16 1. 74 l. 70 1. 51 1. 47 1.14 1. 00 . 89 . 73 . 54 
Mec . 2 . 70 2 .12 1. 87 1. 55 J. 42 1.19 1. 09 . 90 . 73 . 60 
Low 2 . 61 2 .13 1. 92 1. 72 1. 58 1.52 1.48 1.16 1. 02 . 80 

4th lactation 

High 2 . 26 1 . 86 1. 92 l. 55 1.35 1.29 1.18 1.01 . 87 . 60 
Mec . 2 . 69 2 . 04 1.80 1. 46 ]. 24 1 . 01 . 04 • 92 . 89 . 74 .... 
Low 2.72 2 . 32 1. 96 l. 70 J. 57 1.41 1.34 1. 22 1. 09 • 81 

..., 

Nc . 17 is omitted on lactation No . 4 . 


