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Beltsville 'Growth 

Standards for 

1: 
Cattle! 

Br C. "A. MATTIiF.II'S and M. H. FOHl{~IAN. Dairy lfllsballdry Research Brallch, 
Agriculture:! Research .')'en·icc 

INTRODUCTJOl\ 

~ol'llHll ~rawth by dairy cattle~ as measured by weight, depends 
on ~l mixture of the effeet~ of three kinds of <'onditiom;, which ll\a \" 
be expressed as: (1) The inherent maximum t"llpaeity for ~t·()\Ytlt·"; 
(2) the plane of nutl'ition and EHWil'()]\l111'nt: and (:n the weight 
ehanges associated with rc.:nrl'iug eye'les of pl'e~tmney and laebttion. 

Included in IlHlXim1lll1 citpacity Jor growth are tIl(' effect" of' sex. 
breed, inheritance from nearby llm'pstOl'S, hl'l'eding patt('I'n. ~mcl 
<:hance Y~triaJion between indh-idlln.ls. It is gellel'ally agl'e(~d that 
maximum growth in weight represents a degl'ee of' "fatness that is 
undesirable in dairy cattle and a depllrttu'e ft'om a Ill'(lfitable feeding 
program. Consequently. good. accepted feecling pl'aerices prolhu'e 
it- standard rllte of growth thaJ is somewhat less i"han maximum. 

,Yhen a gi"en set of weights i~ used to (;'stn,u ~I:;h tl st:tnduJ'(l for 
measuring nOl'llIalgrowth, it Illllst bp assulIled thll-t each oJ the thl'el' 
kinds oJ conditions that may hllYe affetted the weights was 1101'lna1. 
The usefulness of sllell a standard will depend on the del!ree of 
similarity, in l'espect to these conditions. hrtwecn the stnndarcJ and 
the ~rollps of data that nre to be cOlllpared with the stnllcltLrcl. The 
effect of differences in a partit'ulal' l'ollclition eUl1 IJl' studied most 
effectively "when other conditions are nearly alike. For example, the 
relati\'e effects of olltbreecling, linebreecling. and inbreeding on growth 
~tncl size might be measured \\ hen the l'oncli tions of fepding and en­
vironment and pregnant'.\' anc1laetatioll are neurly n I ike. 

~aturall'y, it growth standa.rd is more suitable 1'01' nse in the hen] 
in which it wns deYeloped thall in another herd. Its uSe ill anothcl' 
herd will depend on an aceurftte lIleaSllre and desC'riptioll of the three 
kinds of conditions that rdleet weight and rate oJ gro\\"r11, and on 
the degree of similfLrity between the two hercls in l'espe('t to these 
conditions. 

Since 19:H, when it breeding experiment "with .Jersey cattle was 
begun at Beltsville, Md.. the Dairy Husbrll1dr,V Re;-:e;ll'ch Branch ha~ 
eolleetecl all unuslHLlly large \'OlUlllc of weight data on the lterd fiR 

lL part of tJle experimental work. '''eights are a\Tailable 011 l1ea,rJy 
all tll1imals from birth to maturity and it is possible to blbuln~e wpigl1t~ 
by stages of pregnancy and lactation. 

Snumit,tee\ .fot' puh!ieation i\IIIY 1:~, lIHH. 1 

1 
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Because certain conditions have been maintained rather constant 
from the. bebrilllling or the experiment, the Beltsville weight data are 
well adapted for use as growth stancbrcls for Jerseys. For ex­
ample, the herd has been lllaintained for a. study of the laws of in­ • 
heritance for milk and butterfat production n.nd, therefore, n.n at­
tempt has been made to use good, practicn.l methods of feeding and 
Tl1anagement and to keep them constant throughout all the years of 
the experiment. This has been accOlnplished \\'ith II high degree of 
success and makes it posaible to describe the conditiom; of feeding 
and elwiromnent illyolyed. Also, no new femn1es have been added 
to the herd except descendants of the foundation cows n.nd no culling 
of female offspring has been practiced. 

Efforts to establish Jersey breed standards for growth in weight are 
complict1ted by the existence within the breed of the smaller, more 
refined, Is1a.nd Type .Terseys and the la.l'gel'. more rngged. }unel'ican 
Type J enil'ys. Probably. a large ~nllul){~l' of Island Type Jerseys were 
indudecl in thl;\ data from which Ragsdale ('7),2 Espe (:2): a.ncl Tltruel' 
(10) prepal:ecl their growth standards. 'l'heir standa.rds show aYer­
age weights of about U;)() to D80 pounds for mature Jersey C0WS. It 
f:toequently happens that the nnrage weight of J erseJ ::attle in SOllie 
herds. particularly herds of American Type ,Terseys, is well above the 
weight shown in these thl'ee standards. For example, t.he llYel'tlge 
weight for T-year-old cows in the Beltsyille Jersey herd is about 1.090 
poul1(Ls. A ltu'ge pl'oportion of the cows in the Belts\~ille herd trace 
to three or more prominent American Type Jersey families. Thel'e­ • 
fore. the (hetn frolll the Beltsdl1e herd fill n need for a rrrowth standard 
for thl' larger, _\Jl\eriellli Type ,T eeseys, particuhu'15' -for use in the 
Beltsyille herd itself. 

Although the Be1tsyil1e data, furnish It needed stallchnl for lltl'ger, 
American Type Jersey::;. ::;eweal new methods are ut>ed here in pre­
senting the weight data in order to inerea:.:e their usefulness as stand­
ttl'c1s of normal growth Tor tlll Jerseys. SOl1\e of the ilUl0Yations are 
attempts to (,Olltl'ol or measure Ytu:iation in ytu:ions ellyironmental 
('onditiolls affeeting the weights of the tlnimtLls, the calculation of 
smooth ('urn's of standard weights from tIll:' awrage weights, and the 
lise of a systelll of gmde,,; based on the stltlh.lard deviations for evalu­
ating the (lilferenees b('tweell the weights of incIi\'idual animals and 
the standard \veights. 

SOURCES OF' DATA AND CONDITIONS AFFECTING THEM 

11' these standards \vere to be eOl1sic1erecl as representing only one 
segment of the ,1 ersey population of thi~ COllnt.J'Y, tha,t segment might 
be defined as t he merging of the :3 I'am i1il:'s J'epl'esentpd by the 9 l)t'oYed 
sires that were bJ'ought into the Belt:-;\'ille herd. ~iJ'es representing 
the Owl-Intel'est fltlllily, in ()L'(ler of their m,e in the Beltsville herd 
were The :Moose C)'Fel;n:woocl 1:ri02-h, Oxford Ma v·~ lnterested Owl 
~0544:T. n,nd jin.l'stol\·s InteJ'ested Owl :2:HT8:2. ~ir!.>s representing tIll' 
~ophie-T()J'lllel\tor family. in ordel' of their llse. were Hooel's Sophie's • : 
Tonnentor H5TOn, Sophie's TOI'0110 ~~d HiT:335, and Sophie's Phoenix 
~~~D30. Sires L'el)l'e~elltll1g the l~a.leigh f!unily. in order of their usp. 
were Kal'llak's Xoblp ·Hh 1133R0, Ticldleclywink's Raleigh 158891. and 

'Unlil.' lIUllllwl'S ill parentb('ses refN to Lit('rn tUl'{~ Cited, p. 40. 
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Raleigh's Do)'otli:(s Senator 203000. ,\ppl'oximately two-thirds of 
j'he females whose weights !l,re used in this study were sil'ed by sons 

• 
fmcl by grandsons of the nine proved sires and were out of Beltsville 
cows. Most of these females can be grouped according to the SlUne 
three families, A small group of fema.les, sired by Golden Glow 
Fauyic Prince 2P,}4:58, traces to the Golden Glow allCl Fn,uvic's Prince 
fam.ilies, 

Although weights un foul1chl,tion cows w('r(' not used in these st,nelies. 
the foundat.ion cows (as dmns of sOllie of the cm\~s and sires bred ltt 
Bel~sville) brought a slight l'elatiol1ship to the. Sophie-Tormentor, 
:MaJesty, Owl-Interest, Golden Glow. St. M!nres. St. Lambert-. ~!)l.Ms. 
and Fauvie's Prince families. Hom:',,!'.r. it mny be e,<;timated that as 
mueh as g5 percent of the [mca"tr}, of the animals used in this study 
is in the Owl-Interest. Sophie-Tormentor, and B,ll,leigh fttlllilie::;-with 
:I little more t,han a third of the a.nimals being in t,he fin;t family and 
a little less thall a. third in the last. 

I!] an effort to I'educe the number of different factors that ea,lIse 
variations between il1ciivichrn,ls in their maximum capacit,v for ,ll'owth. 
weights Jrom twins and inbred aninmls were omitted fl'om the cllltlL 

for the g)"owt11 ~tall(lnr(h;. Rates of !!ro\\,th 1'01' these groups. iJl rela­
tion to the growth Htnnclnl'ds. lllay 1)1;' the subject oj' later studies, 

• 
..\. further limitation on the clata to hI:' used in these studies ,nls the 

requ i['em en! that the H \'e!'age weight.;; for all ages, in the pel·ioel of 
time fOl' whieh It ['ate 0-[ growth was studiecl, be based on tlU' weights 
from I'll(' same animals. In j-his way the chmlge in anl'age weip:ht 
f['olTl Olll' age to the n('xt \yaH the average gain 01' los." in weight- and 
\nu; not eonfusec1 ,'~ith thp e{reet- of dropping the \\~eirhtl'5 oflight-, OJ' 

heayy il1cli\~idllals :frolll HIP H,'erages behYeen Olle age tl1lcl jlH' IIpxL 
This requirement is important for cOInpamtive studies on mtes 0 f 
growth. 

Since t.here \\"P1'(, £('w(,1' cows to UP weighed at older ages than at 
younger ages. the adoption 0'£ this rpquil'enH'cnt made it- ll(>('PSSlU'Y to 
('alenlat.(' mtps of P:l'owt-h for a 11lllllber of groups with different age 
limits :fol' en ell. These are refE'l'l'ell to as ag:e-!iruit groups. The n 
gmups acloptl'cl had UpPE'1' nge limits of 12. ~l. :35. 5:3. 71, HH, lOT. J~\ 
and l:W months. resppdi \·ply. 

It occasionally hapPl'llecl that soml' \\~cights \\~(,l'e not obLained. 
Suell missing wE'ights\\"E'rp estinwted in orcll'r to :1,'oi<1 the ('fI'l'ct Oil 

t-lw tLYel'age WE'ig:hts of dropping" 01' addillg: indiyiduals betweell olle 

age Rnd RllOt1WI'. Usually, these estilllHi('d weights werE' all llypragl' 
of t'lle weight~ lwfol'p aJl(l aHp!, the omission. A 'few eHt-il1latl's that 
invoh'ed cah~illg pPl'iocis wcrl' adjusted according to an'I'agp ehangl'::> 
at othe.J' calving: peri()cls in the tow's life, 

A. comparison or tllp, llUmbcl' of Rnimals in each a¥e-limit group 
may maln' it appear th:lt ('o\\"s ill the Belts,yille llPrc] hfld shol'ter 
produeti ve li ,~es than J erse.\' co\\"s llsually do, ('\'ell though 01('l'e was 
no culling of infl'l'iol' aniJlHtls. Although the Beltsyil1l' IIPl'([ was il.O 
exception to thE.' hazards of aeeidents, dIsease, 0\' ppicll~llIil's, the phn 
(If the breeding expel'ill1E\nt and thp limitation placed Oil the size of 
the herd by (]OYel'lIl1lcnt lLppl'opriatiolls tended to rcduC'l' HIP lIUmblW 
of cows renchilig an ndnmc:ed age, Bl'l'!lIlHe the prinHU'Y objective 
in the breedin/! pxperiment WHR- h) obtain datil on !'lIe" pl'otlucing 
ability of asmallY different cows as possible, some co\\'s 'wel'e disposed 
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of by sla.ughter or transfer to other herds as soon as the required dab~ 
had been obtained. 

Calves and heifers were ra,rely used ill feeding experiments. The 
practice was to separate calycs fl'om their dams shortly after birth 
and feed whole milk to "h \reeks of age. then to continue with 
skim milk lip to () months of age. IVhole milk was fed at the rate 
of 5 to H pounds daily, and skim luilk was fed in quantities up to 12 
pounds daily, Animalslaekillg in yigor or l'etanled by sickness were 
gi\'en whole milk a little longer. Hay and gmin wPI'e otl'el'ed as soon 
as the calyes would eat thpsp feeds. Gmin feeding was gradually 
increased to 3 pouncls of gra i11 clai Iy at (i JIlonths of age OJ' later, and 
then continued at that mte (0 ~-I: mouths of age. C'alws and heifers 
were gin'l1 all tlll' alfalfa or Illixplllwj' they would eat. ~\.Jtel· thp 
heifers were a ),par olel, they were !Uo\'ecl into herd barns and silage 
or pnstul'e 1lI senson wa;:; ltcldecl to their rations, ~otlle hay was feel 
to Jersey and Holst-ein heift'rs herded together in pens, and at times 
some of the ,TPl'sP), hei-fprs ma.\' h,lW sllffpl'pd from too much rompeti­
tion "'ith htrp:PJ' allim:ds. Ho\\'pn'r, lllonthly gains in weight ,yerp 
kept under dosp ob;:;PJ'nltion at all times, and j-F conditions appeared 
to be unfuyontbh' foJ' good growth in some animals measures wen.' 
taken to correct them. 

There wn;:; greater nll'iatioll in thp feeding <mel IUllllagement of cows 
than inthe -feeding anc1mnnngement of t'al\'ps and hpifel's. Ill'CallSP thp 
('0"';:; WpI'P Oil test for Rpgist-er of MpI'lt productiol1 rpcord;:; dnri ng 
some ladations and not- (Iming otller;;. rsually the c()wswere on test 
during thp f1rst laetatioll amI also during n ladation bpginning after 
they ,,'PI't' :J~,~ years old. Fl'l'<]uently It ('ow was on test during her 
seeond hH'tation. Cows 011 test: \Yl'J't' kppt- ill box ;:;talls. milb'd thrpp 
times a day, exercised daily in a elry lot. and nt'yt'I' all(}\wcl on pasture. 
Thl'.\' wpn' eneollrugNl to eat all the alfalfa hay llllel ('01'11 silage thpy 
would. T1H'1l tIll'.\' \WI'e fed ('lJongh of a l:J.;">-pe]'('ellt-pl'oteill grain 
lIlixtlll'(' to hril.lg thei~' IH't t'11Pl'g~' intnh UJl to npIH'oxiJ11atply 10 ]>H­
('ent ,tbo\'e 1'1\('11' ]'rqnu'pments. 

Cows not 011 o/fieial tpHt \\'('l'(> millwcl I\\'i('p 11 day. hou:-;p(l in ~tall('hioll 
lml'ns, and IUl'Ilpd 011 pastnl'P in senson. As a ],'uip tlte.\' \\'('I'P not fed 
as libel'lllly as ('ows OJl test. FI·P(llH'lltly. dUI'ing ladatiou;:; whpll they 
\\'('1'(' llot OJl tp:,t, tlll'Y ,,"pn' uspc1 on SIl('(,Ull fl'Nlillp: experillll'nts, 
OeeasiolHtll.\' nIPs(' [eeding pxppI'illlPnt;:; rr~\l1 tpd i Jl lo\\'er weights. 
Tahulations (,OllJlHU'illg HlP rl'lati\'r lltll11iJrl' crt' ('OWB on test- at Pllch 
agl' with tlIP lI\1lllllpI' not- on tPH( lU'P p],p:-;Plltpd with titl' nY('ragp wPlgl1ts 
ill an pifod 10 dl':,(']'illl' this conditioll, which Yluieclwith age and had 
H)Jl](;' pfl'('et on It\'pragp weights. 

It wa~ nlp plan (0 bl'('('d lH'ii'('rs to ('aln' at ~ ypars of ltgt'. ancl to 
breNI again fo]' a ('ah'ing iJ[tl'I'\'a.l of 1·1- months 'following lactations 
Oll teHt and for tl ('ah'illgintl'I'\'al of Ii months following othl'I' laeta­
tiolls. Thi~ plan waR ~)]]ly approached in pradit'e. I:IoWp\"PI" tbi;:; 
pl:1ll Hnd it:' (lpgl'pe of a('('olllpli:;;bmpnt are oII'PI'('(] as two (rt' HlP no['-
JIlals in\'(lh'ed in producing a stanclHnl for nOl'llHtl gl'owtlt ill .JPl'SP-," 
-fema.les. 

Cnl\'ps W('l'p w('ip:hrd at birth and ('\"pry lO (lays then'after dUl'ing 
their lil'st yt':1r. En'IT :30 clays an H\"PI'ag'l' Wl\;:; obtained -from !:', 
('onse('\I(i\'(' daily wright;:;, eentHilll!' Oil t IH' elate foJ' the thiJ'd IO-clay 
,wighillg'. All eows and heif(~],R 1 yrlu' old "!lcl 0\'(']' \\'('J'p weighed 

• 

• 

• 
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on 3 consecutive chtys at the beginning of each calenchu' month and 
the average was used as the weight for their nearest age in months, 
Calves ~tnd cows on test were weighed after feeding, Heifers over a 
year old ~U1d cows not on test were 'Iyeighec1 before feeding, All 
animals had access to water before they were weighed. 

No body measurements 'were taken to accompany these weights. 
Detailed sets of measurements were taken on many of the animaJs, but 
not at monthly inter"als, Such data will be used i.n other studies 
to determine rel[ttive size and forlll at specified nges, 

GROWTH STANDARDS FOR JERSEY FEIVTALES BY AGE-LIMIT 
GROUPS 

FROM BIRTH TO 365 DAYS OF AGE 

The age. limit '[or the first group ,,-as set at bil'lh to B(i5 days to 
corresponcl to the period when cn.1ve::; were weighed at lO-day intervals, 
There are times when l'eference to a growth stanclard by JO-day inter­
vals win be useful. The average actual weights, the nlrial'iolls in 
these 'weights, and the estinmtec1 weight" and fwins in weight i'or i37H 
,Jersey heifer cah-es are showll in table 1. The 5-pel'cent ficlucial 
lirnib; llJ'e included to demonstTate the Illlil11pottnl1ce 0-)' s.light' c1Hin­
tiOllS from a growth si:allc1nrcL or table of a ,-erage ,n'ights, 

• The coefficient of YaritttiOll deen'asecL gradlla lly a ftet' 70 clay;.; of 
age in spite of increases in standard c1('\'i:ltion yalues \\'ith age, l~spe 
(2) found clu1llges of a similar nature in ,Jersey ('nl\-es, although Ilis 
clata showed higher coefli.cienf:s at all ages. The a\'el'ng-e of the co­
efficients of variation :for the elewn :30-day periods, when a ,-et'ages of 
3 consecutive d:lily weig-hts -)'01' ('ach eaU 'were nsed, was lO,SG percent. 
The a'-erage of the coeffieients of Yarilltioll -)'01' 22 preceding and sub­
sequent periods, when the en lyeR ,,-ere weighed Oil ] day only, was 
11.00 percent. Apparently, the gain hl reduced ,-aria.tioll -t'rom weigh­
ing cahTes on 3 cOllseeutiYe days was slight. 

The shmdal'd or estimated weights shown ill table 1 are the result 
oJ an efl'ort to smooth out of the growth cm'w some of the i neg-ula ri ties 
in the average\Yeig-ltts i'or sUl:cessin lD-dny periods, Most of the 
estimat-ed weights al'e withi n the fi-ppl'Cellt ficlllein 1 lim i ts fOl' the 
n verage\\'eig-hts. ' 

The lllethocl llsed 1'01' prodlle1ng- a smooth cm'w :1'1.'0111 the Hyernge 
weights was the Jilting of -fourth-degree ol'thogonnl polYllomials HR 
described by ::-Inede('or UJ), This methoel proc1u('('s afl('xible CUl'\'e 
with the properties of a rt'gression 1 illt' and it possibil ity of testing 
the suceess of Jitti ng terlllS of higher nncl higher degree throngh the 
sta.tistical significance 0'1' recluetion in the RUlTIS of squllres i!or 1he 
d i fl'ercnces between obSPl'y('(1 and est i nmtecl nil nes, The (i l'~t--clegree 
terIll pl'Oduees a. stmight line; t'lH' second-degree ter111 produC'es a 
parabola; [lllel higher degree terlllS procluee the sigmoid and more 
complicated eUl'\'es. The F-yalues -for the first-. sPC'ond-, third-, a.nd 
fourth-degree terms in t'hi:" set of data were 8,27G,ll. 0,:21. gOIA}, and 
253,69, rcspectively. The sceonc1-degree terlll representing a pal'al>ohl 
was not significant, but nl! the others WPl'e highly signifl,:ant, 

The estimated da.ily gltin in\\'cight, as shown in table 1, inereased 
to 1.59 pounds aL 150 days of age and graclually clpcl i ned nHl'l' (j months 
of age, Although the age (rf (i months coindeles with the end of the 
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:/"ABLE 1.-.'i1)(?rage a.nll est-i.II/.{/.£cll1IJc'iy7lts a.ncl g(Lins, alld 'Varia/'ions in weight, for 
378 Je1'sell heifer calve8 VI! JO·dalI1Je1·iocZs fr01l1 /Jirth to 365 days of age 

I 	

•Estimated standards Average I 5·percent Standard CoeillcientAge 	 actual fiducial of 1------;--- ­
weight limits deviation variation Weight iDuily gain 

---------:-------:,--------1,'-----
Days I Pot<7ld., Pounds Pounds I Percent I Po IW ris Pounds

56 04.8- 56.• 1 7.7 13. 9 5fi.4to~~I~!~.::::::::::::::::: =,i 59 57. g- 50.5 7.7 i 13.2 5f/.8 ..····-·o:a:i20 ..... _......... __ •____ • __ 
 64 63.4- 6S.1 8.4 ; 13.1 64.0 .5130•• __.....__ ". __ ...__.... 72 71.3- 73.140 ........ __________•••__ __ 	 0.1 I 12.6 71.6 .fiS

81 80.3- 82.6 	 1 70. ~ .S2
OJ 90.2- 02.7 	 80.4 .96gg:::::::::::::::::::::::::I 	 n:~' H:8J' 1.07102 100.2-103.0 	 100.2 

113 111.3-114.5 , 15.8 14.0 111.9 1.18
125 123.2-120.7 j: 	 124.7 1 1.27~g::::::::==:::::::::::::::I 138 136.1-139.8 138.1 I 1.35}U I i~:~ 'I'151 140.4-153.3 : 10.3 ' 12.8 L52.2 ! 1. 41
165 163.4-167.6 , 20.6 I 12.5 166.0 1. 47m::::::~::::::::::===:::i V~1 178.3-182.R I 22.0 12.2 182.1 1. 51 

106 193.0-108.01 23.3 11. 9 r 197.5 1. 55i~t::::::::::::::::::::::1 212 200.2-214.1 i 24.2 11.5 213.2 1. 57150 .••. __ .•____.... ____ • __ • 228 22.1.2·230.3 25.4 11.1 220.1 1. 50160••• "" ..... ______ •••__ • 214 2·11. ii-216. 0 , 26.4 10.8 244.9 1.50170...... _____ ••• _•• __...__ 

180............... ____ • __ __ I'
261 258.0-263.6 27.g I 10.6 260.9 1. 50

277 274.1-279.8 28• I 10.2 270.S 1.50 
I 

293 290.3-296.4 ; 292.5 1. 5730.3 j 11°0•. 31 " 300 30r,. 0-312. 3 31. a 308. I 1.5H~~L:.:: :::~:==::::::::] ;{~5 321. 8-328. 3 32.0 n.9 i 323.4 1. 53 
3·10 33G. 6-343. 4 :l3.2 n.8 338.5 i 1.51~t: :::::::::::::::::::::1 354 350.9-357.9 :H.5 9.7 I 353.2 t.48240 ...._______ • __ ..._••• __ 1 :169 365. 0-372. 3 35.7 0.7 I 367.7 1. 4·1 

250 .... _ .. ~ ...._.. ~ ......... __ ...... _.. _.... 1 
 aS2 378.4-385. 0 9.7 I 381. 7 1.41 

200........___.._... :l05 391. 2~198. 8 n.5 I 305.-1 1.37
''''''1 	 •270 .......... __........... . 
 408 40·1.f>-1l2.3 9.2 : 408.8 1.33 •280....._____............ . 
 421 I 417.0-\21.0 9.2 421. 7 1. 29

43.1 i 420.0-137.9 !I.l I 434.3 1.265~g::: ::: ::::::::::::::::::1 4·15 I 	
'

4..11. :H·IU. 3 8.9 446.5 1. 22 

310 .. '''''' ___ '_'''''''''' 458 45:3.7-101. 8 ; 8.8 .J58.3 1.1g320 ............__ ......__ • 
 470 ·165. 4-173. 7 : 8.7 • '169.0 L15330.. . ..___ ........_..... 
 476. 7-IS5. J I 8.0 . 481. I 1.123·10.. .. ......_.._...... _. :lg~ I 487.9-196.0 R.7 , ·192.1 1.10350 ......................_ 
 503 498.2-507. I i S.S' 502.0 1.08360..... ____ .........._... . 
 .114 500.5-018.6 ' 365 .. ____. __ ._.... ____ •__ 	 S. 7 ~ 513.5 1.06 
510 ! 514.7-523.8 I S.7 I .l18.8 1.05 

milk·feeding period, the avel'age actual ,,'eights show no sudden change 
in daily gains in weight at. any point between 120 and 240 days of age. 
Although a gain in weight. is shown for the first 10-clay period by both 
tll(' tlverage and estimated weights, there may have been 1L decline in 
weight for 2 or 3 days aftE'l' birth. Many individual ealyes weighed 
Jess at 10 days of age than at birth. 

The lIs(':f'lllness of any gro\\'th stnnda,rd can be increased greatly by 
having some method of illtC'I'preting the importnnce of the difference 
between the wpight of an individual heifer and the standard weight. 
ObyiollSly, small di frerencC'~ are unimportant, but the problem is in 
knowing ,,,hen the diil'crencN; cease to be smaIl. The answer appetLred 
to be in 'using the standard deviation as a mcaSllre o:f normal variation 
in heifer weights, hl the same mnnner that the mean or n ,'emge is 
used as a 1l0rnm1l1obr stauc]lal'l]l. "lCeijght. Then. the 8ta.nclard dev1iation. 
for any age con.c e mu tip .lce )y approprIate factors and t 1e re­
sulting products n.dded to the mean or subtracted fwm it to obtain 
boundary weights for dividing the theoretical array of weights jnto 
10 or any numbt'l' oJ equal parts. These 10 parts or classes could be 
numbered consecl1tivt'ly llnd the llumbers ca]]ed percentile grades or 
grades for weight at a given age. 

http:193.0-108.01
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7 BELTSVILLE GROWTH STA.J.~DARDS reOR JERSEY CATTLE 

There was considel'able advantage in using smootli clines for in­
creases in weight with age and for changes in the standard deviation 
with age. The standard or estimated ,,-eights in table 1 fmnished a 
smooth curve for wei~ht ana the iltting of a fourth-degree polynomial 
to successive standarcl deviations produced a smooth curve for stand­
ard deyiation. 

In preparing the boundary "eights shown in table 2, the estimated 
,,-eight for each age was used as the boundary between grades 5 and 6. 
In calculating the other boundal'ies factors ,yere adapted from H. 

tn.ble by Fishel' (8) that could be usecl with the standard deyiation to 
divide °a normally distributed array of dahl, into 10 classes with an 
l'qual number of items in ea('ll c1:1ss. The estimated weight minus 
the estimated standard deviation nmltiplied by 1.28155, 0.84162, 
0.52440, or 0.25335 produced the boundaries between grades 1 and 2, 
2 and 3, 3 a.nd4, and 4 and 5, respectively. The additlOl1 of the same 
products in reverse order produced the boundaries between grades 6 
and 7, '( and 8,8 and 9, and 9 and 10, l'espectiYely. 

There are no lower limits to gntde L nor upper limits to grade 10. 
,.:\.11 boundary weights Cill'l'y decimal :fl'uC'tiom; in ol'der to a,-oid bor­
derline cases among indi villual weights when using this table. 

The first line for weights at birth in tabh.' 2 is based on the avemge 
birth weight and the stlUldal'd de,-iatioll ill;;teac1 of the yalnes obtained 
from the cUl'ye-fitting procedures. This furnished a stancln.rcl for 
grading birth weights that is inclependent of the effect of later "eights 
that occurs when vaJues from n fitted ClllTe are used. 

To use the bounclary weights in tn,ble 2, simply locate, on the line 
for the heifer's age, the boundary weights between which her weight 
OCCllrs and then giye her weight the grade show]) at the top of the spaee 
between these byo colulIllls. For eXillll pIe, a J el'sey heifer weighing 
:3:20 pouncls at 180 days of age would be glyen the grH.cle 10, ind.ieni'ing 
that she 'was in a class heayiel' than no pel'cent of the Beltsville Jersey 
heifers at that age. Another heifer weighing 530 pound;; at 3Gi5 days 
of agewoulcl be given the grade 0, illcLictLting tlUtt her ,,-eight 'nlS in a 
class higher thn.n 50 percent and lower than 40 percent of the Beltsyille 
Jersey heifel's of that age. Although she 'n~ighed 11 pouuds more 
than the stal1da.rcl, her weight was in one of the two middle c1tlSSes or 
grades. Thus, these grades ;;how directly the rank of each heifer's 
weight in relation to the weights of other heifers. 

Theoreticltlly, this grading procedure makes 10 classes of heifers 
with an equalnllmbel' of heifel's in each ('lass. For example, the theo­
retical distribution of grades for the weigbts of 390 J el';.;ey heifers at 
180 days of age would have been 3D heifer ,,-eights for each gmcle or 
dass from 1 to 10. Actually, the numbel' of heifer weightH in each of 
the 10 classes was 45, 29,35, :14, 31, 35,45,43,47, and :lG, respectively. 
If a heifer were ,Yeighecl at some other nge than one of the 10-clay 

intermls shown in table 2, it would be well to adjust Iter weight back 
to the last 10-day interval. This would be clone by subtracting the 
product of the lUlmber of days beyond the even] O-day intel'\'al multi­
plied by the estimated daily gain for the incoll1pleted 10-day interval 
found in table 1. For example, if a heifer weighed 372 pounds at 
216 days of age, subtract 6 times 1.51 pounds (the estimated daily 
gain in weight from 210 to 220 days of age) from 372 pOlUlc1s. This 
gives an adjust~d weight .of 363 pounds at 210 clays of age, which 
would be grade 9 as shown III tabIe 2. 

305777° -,.54--2 
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T~\IlLF. 2.-BoIlIl11(/}'lIW(';g7Iis 1JlIJO-tlII1Il)C/,;ods IIC/1('I'CII tll'lIt/rs 1m' tllc 1cc;f}71ls of Jcrscy Mi/I'lW 
00 

.-~--------------

Ag~ Grad!' I Ol'o(ll' 2 Om<1e :l !1l'11de ·1 C1l'nde 5 Grndl' 0 (trud".7 Grndl) R Grodl' 0 Grade 10.--------.. '-.~'~-''"'''.. ---~, /' ---_._- ..\ /~.---" <___\l_____ ~\ /._~ 
J)ays ]>011 11 ds Pounds 1'0111"1,, Pounrls Ponnds Pounds 1'OIlI1(/S POllnd., Poullds

At hhth',. ·15 i -1Il,1 .11. 5 5:UI 1i1i,6 57.5 511,6 62,1 65.5
At hirlh. 4T.7 ii'- "; 52.0 1i,1, 7 56,"' 1i8.2 ®.1 62.2 G5.2 

10 40 -; ,,1, I .'ifi.1l 57.S flU.R nt.S (,1. ~ mI.·' 1\9.0 
~~l 5~, -I [,7.:1 HI12 112.11 11,1. 9 fi7.2 09.0 72..1 7(\.4ao ,is. n na,1 nn, :l 6l), I 71.11 7·'.2 iltO 80.2 g.1. 7 
.1(1 1;5, ~{ ,0 :1 73.0 77.0 nl.U 82.8 RIi.n S9. .1 0·1.5.10 7!!~ 7KS S2.S sr.. a XO.·I 02.6 11'1.1 100.1 105.6 
(~l.. .. 1;2 ·1 S~,,Il 112.0 96.7 H~I.2 ]()3.7 107. n 111.0 118.1 

if) H2. •~ no. 2 11K!. \l 10H, I llUI llli, R 1111.9 121.1< 131. flso 
< 

lila..• 110.S 11.'1.11 1211.5 12·1. "; 12R. n 1:33.:! 13KO J.1ii.& ~ 
Dn 115. !? 12:l.1 128. S I:I~. 0 13R.l ].12.11 1-17,5 15~. 2 101.1
100.. 127. i 1:11i I H2.2 1·17. ·1 102.2 1:17.1 1112.3 10".,\ 176.8
110 141J 'i HIl. 7 IM.2 1Ii1. 7 lr.li.O 172.1 177. 7 IX·\' 2 lil3.2 ~ 

H120 . 1£,.1.1 I';;! S 170.6 l,(tfl 182. I lX7.1l 103.5 200.·\ 209.0 

130 W7.n 17S.1 IS5.·1 101.0 197. [) 2ll:1.3 2tlO.H 2IG.!) 227.1 ~ 1411 Ikl. 9 lU2. ., 2fJO.·1 207. I 21:l.2 210.3 22.'1.0 2.'3.7 24-1.4 
WI 1Il0.2 207. [} 215.li 222.5 22!l.1 23n.5 2-12. ii 250.11 2m.O t:dml 210... 222." 2:10.0 2.38.2 2·1-1.0 2;;1.8 2r.!l.1 Z07.fi 2iO.:1 q
170 224. n 2.17,3 2·tH,2. 25:1. S 2rl.l.O 207.0 275. tl 2S-1. 5 29fi.~
IRO 2:1O..\ 252.2 2m.5 200.4 27ft R 2H·I.2 2112.1 301.3 3H.I 8 

t:J 
1!lO 2.'1:1 -; 2ti7.1 2ili.ti 2.QUI 202.5 300.2 :IOS.-I 317. !l :1.11.3 >-3 .....2110 21i7. !I 2KI.7 201.11 300. I 3nS.1 310.1 32·!.f. :13·1. '\ :HR.2
2111 2\i1.!1 2\)I\. 2 :100.·1 315.2 :12:1.·\ 331.0 :HIl,·1 :1511. II :IIH.O ~ 
2211 2t};i. 'j 310.·1 :120.0 a:Ul.1 :~1H. 5 a·lo.n 3:;fi.0 31i0.5 3R1. 2 ......2.111 301l. :1 32·1.4 335.3 :H·L.1 35:!.2 :101. 0 3.1. 2 3H2. I 3\l7.2 02·111 :\22.5 :l.1H.1 3·W.2 :laS. 7 367.7 :li'I.li 3HIi, I :10•. 3 412. S co 
2[>0 .. :105. .'\ 3;'1.·1 :102.8 :n2.1l :1S1. i 3\10,0 ·100.7 ·112.1 ·127.0 

00 

21j(L 3·18.1 :m,l,·1 :17I\.l 380.1 305.·1 ·1I)·1.S ·IH.R 420.5 +12.8
2,0 :JIlO, 4 !l;;.1 3HR.O 300,2 ·108.R 41Ra ·128.0 +1O.n ·lfl7. I
2S0 ~72.·1 aRO.:I ·101. 5 ·111.11 421. i ·m.s ·'·11.0 ·15-1.1 -171.1 
2tJO :Jsa.1l 1111.2 ·n:!.7 42-1.3 ·13-t.:l 444.2 ·lil-I.O 4(17. a ·18·1.11
30(1.. 30.1.2 ·112. R 425.5 -130. '1 4·\(1.5 .J56.6 ·1117.5 ·180.2 ·1U7.8 

3111 ·!o1l.2 ·12,\.1 -13(1.0 ·1-18.1 ·Ins.a 40S.7 479. 7 ·102.11 510.• 1 
:120 ·11(1.8 ·laS.l ·H8.2 ·150.4 ·1fi0.\) -180.4 ·101.0 ,,04.8 1;22.0
330 . 427.1 +15.7 ·150.1 470.-1 4811 401.8 50:1.2 .iHi.ll &15.1 
3-10 •• ·1:ii.2 450.1 ·lIi!l.il 481.3 ·1iJ2.! :;02.9 514.6 fl2R.2 5-17.0 
1150 +li.1 ·1011.2 480.1 ·t!Jl.8 (1)2.0 51:1.11 525. i ['l!l. 5 5.18.7 
31iO .. ·1.111.7 470.2 -tOO. :J 502.3 ma.5 ,12·1.7 53ll. 7 .150.8 ii70.2
36.1 ____ ....... ·Im.n -181.3 -I05.·j 507.5 .118,8 5:10.2 542.3 550. " 5713.1 


I Bnsed 011 nwrnge Inslelld or l'stimIlWc1 hlnh weigh Is . 
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9 BELTSVILLE GRO'VTH RTANDARDS FOR JERSEY CAT'l'LE 

If average weights of other groups of Jersey heifen;, instead of the 
weights of individual heifers, are to be compared 'with the Belts\'ille 
standard, the estimated weights ill table 1 might be used, and tIl(> usual 
tests of the significance of deviation from n standard appJied. 

Although the grades obtained from tabIe 2 lUl\'e statistical limita­
tions arising from the use of an unequal Humber of pounds in the vari ­
ous class intern-ds, mud] information 111 ight be gained from combining 
the grades obtained from the weights of different heifers at different 
ages. The grades On heifel' cal"es might bp combilled il'l'espective of 
age: (1) To obtain an earlyindicfltioll of the relative size of the 
offspring of a certain sire: (:2) to clis('ow'l' some ('ollditiom; in the 
feeding and management program which luwe caused it general re­
tarding of norllla I growth in weight: and (;3) to observe by diffel'ellces 
in the grades i'OI' different pel'io([:-; how some eah'es tend to o\'en'ome 
early handil'H ps in size 01' 1'('('0\-('1' fl'Olll t Iw l'etardi ng inH lwnee of 
sickness. 

FROM BIRTH TO 2] MONnIS OF AGE 

The \\'eight~ of ;wn of the .Tprspy heifers illeluded in the pl'eyious 
age-Iimit gronp were It\'nilable for studies olllloJ'lllal gl'OWtll in weight 
from birth to ~l months of age. .After ~llllonths of ;tge, and possibly 
he:l'ol'e, the a \'('mge weights are so i nfluencPll by adqlllcecl pregnan('"" 
or parturition that special lllethods are llt'pded to estimate the eft'eet 
of \'al'i.atiol1B in these ('onditions. The aWI'Uf[e actual 'weightH, the 
variations ill weight" and the estimntpd weight;; by months 01' !iO-day 
periods are sho\\,11 in table ;~. 

1'.\1:1.1'; 3.-L!1"·/'((!lc (Inri (willi/oteri wei/flits Ii//(/ !I(lilh~. lIlId 1·(/I·i(/fi{JII.~ ill If'('iJil1t, for 
;'wo J(>I'.''''"l1dfcl\~ 1'lflllolltliN fl'01l/ liirtll to d.1/lIoIIIIIs o[ (/fl(' 1 

M'olIIh8 Pound,lf 1 
At bil·th 56 
L .. , .... , 72 1
2 102 
:1 las 
4 lSI 12,1 t8~, tl L'IO 

22~ ILl 2aa.l 1. 5U
Ii "" 277 10.1 281.H 1.00 

7 a25 :l21, H-:J2K ,I 31.8 Ii.S :129.2 
8 am' allS. O-;~72. ~I I a5• ., U.7 373.7
II, 4UIl '10·1. 7-112. 5 ai. \I !I. 3 41,1. .. 

I 
10 "'!Ii ·1·11. 5-140. 7 i :m.1i K!I ·UH.8 1 .).) 
11 c' "·ISI ·17G. 8-185. " ·ILli o •• 484. II LOll 
12 ('2() 516. 0-524. ~I '1.'1,2 o - 5J.1. 'j · liS0, I 

l:l 540 5an. 4-ri'l5. 2 '17.2 8,7 Ii.JI. 5 .88 
14 5(1n 48.2 8. 5 i liUn.1 ; .81 
15 ' fma ! ~~i:: ~:~~~: ~ : 52.0 9.0 , 580.2 .70 

• 
lfi 011 : UOn. O-GW. a 54. (j i ,'i5
Ii. ---.~ _. --- - (la5 : 1i28, lI-tj.JO. n , 58.1 , · it)
18, 6!lO : lisa. 8-000.·1 t 00·1l1 .70 

10. (,S7 c.so. 2-(\03. a .842L:::::.... .90712 705. 7-71H. H 

21 740 i:l2.li-ioIU. Ii 
 · no 

\ All dBm for the poriod bctw~(\l\ lJlrt.h und 12 lIIonthR IIf ugr, exc\'pt tl\(, ~st,iullll()d stnudard•• nn' for an·da y
periods Instend ofcnlendnr months. 
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10 Cl'ECHNICAL B LTLLE'I'IN 1 I) 9 8 

Tht.> un-rage "weights and measures of Ytll'iatioll fo)' tht.> first 11 
months, shown in table 3, are actually the H ,'eragt.> \,,11 ues at corre­
sponding aO-day periods. Before the estimat('d \Yeight~ wt.>re calcu­
lated by the fitting of orthogonal polynomials, the anrage 3D-day 
\\"eights "were ac1justpc1 to the basis of a calendar month of 30.4:375 
d.ays by adding thp product of difference in days multiplied by the 
corresponding estimated daily gains SlWWll in table 1. 

J\..Yerage weigh ts and measnres of variation to 12 months of age 
were practically the same as those shm-vn ill table 1. Differences ill 
the average weights showed monthly gains of about 37 pOllnds for the 
period from ~) to 12 months of age, and only about- 22 pounch; j'or th(' 
period from 12 to 15 J1\ollth~ of age. This may baY(~ be(,ll du(' in part 
to the praetice of transferri ng heifers to R IH'l'd ba rn after th('.\' 'yen' 
1 year old, where tll('y had to C'ompete with old('r and larg('r 11('i1'e['" 
in the pen f('eding of some of the roughag('s in their rat-ions. Ho\\"­
E'vel', animals fl'olll I;i to 18 months of age, "'ith monthly gains ill 
weight of about 25 ponnds, failed to show auy gains that could be 
iuterpl'etecl a!" an indication of r('('oY(>r), from lln:favorabk conditionH 
prior to 15 months of age. 

There was no suelden iut'l'('as(' in the ('oE'flieients o:i' Y<ll'iation aftel' 
12 months of age, in spite of the :fttd that th('s(> oldel' h('ii'prH wrre 
weigl1ed on the firHt :1 dll)'S of ra('h eal(,llllar month and oJ the pos­
sibility that tll(' !letuul agps fOl' some heifpl's lllay bnH' bern UlO llluelt 
as Hi days OWl' or lI11dpl" tIll' ages fo), whit'h tllPil' ,yeights werp 
tabulated. 

The series o:f th(' n\"('ragp weights by llIonths i'ol' this ]l(,l'iod of ~1 
)J!Ollths had irregulul'itiel:' that \\'(,1'P 1'('1>1'0(111('('<1 ill a b('ttpl' mUllner, 
especial1y at ('itll(']' end of the Cline, by fitting u Jii'tlt-r1('gJ'('e poly­
nomial ta.ken b,\' th(' fonrth-degTPp jl01YIlOlllia1. TIl(' ad.i\1~tlllpnt of 
weights by ;}O-day periods to \\"pights by ('alt']l<lar Illollths accounts 
for S0ll1(, of the cliJrN'('Jl('es bpj\\"PPIl an-rage and p"tinwted weights 
~h()wn bv the ynIues :froIII .J- to 11 llloJlths of a~~p. Th(' F-values :1'0]" 

the fil':-;t~, :;eeond-. third-, fOllrth-. HIHl fifth-dl'gl'N' tPl'Jll~ ·of orthog­
onal polynornial ,...-ere 1.100A:L 7(J.(i(l. l..i:t 17(U~!l, tUHl i5G,T2, l'espee­
ti,"('ly. showing highly ~iglliJl('allt red\l('tioll~ ill the slims of squHres 
with eaeh step except :forthe thinj-degl'ee t(,['JlI. 

Belts,'1J1e standard \\"('ights for .h']'sey heif('1':'; ~U'P (leIinit('lr hiQ'hel" 
than thof>e pnblisll('<l by otlH'1' inYestigah)rs. Th(' \\"{:'ighls at:l, d. 1~, 
:lnd J Ii Jllonths of age are high(,l" than the Hagsda le (7) standards 
:from Hi7 to 12!~ heifers by 1fi.O. ](i.(I,14-A-, and !l.T jlPr('Pllf, I"l'spedin'ly: 
higher than the Espe (;e) sf andn I'ds :i'1'01ll fi(i to (i:l l!piJp[':; b)' 22.1. 
1!UI, H.1, Hud 8.(j pel'c('nt, I'Pspe('tin'ly: highel' thnn the :lyel'age 
weights from ]8 to 1:3 heifel'~ in tllp Kanslls 8tatioll herd (8) by ~).;. 
11.3,10,2, tlllcll0.i) pel'cPIli. l'p~pedi \'('ly: lI1Ict highpl' t11nl1 the stanr.lard 
published by E('klps (I) in 1(l:2() by - n,li. RA. l:2.U, and 1:i.~ pe],(,Pllt, 
l'espectjYely, Also. tllP Beltsville stal1danl weights at Ii, 12; and 1l-t 
months of age Hre In.n, ~:3.4 and ID.8 PPl'l'('lIt lliglwl' thall tIl(' a\'pmge 
weights oj' iiii fo ;iT .JE'I's('y lwif('l's in a hpnl at Lp\\"i"iJlIl'g, Tellll. (.j.). 
Hnd lD.4, ~~.:~, ancl ](L:2 j>('rcent higlwl' thall tIl(> n \'pl'llge \\"ej~'ht:-; of 
iiD .Tersev h('i'/'(,I's ill a herd at.JC'anerptt(', La. 

Difrel~(,[H'PS in lIw l"phdh'(' l';lt(':; o:f growth :;hOWll b)' Be1tsyi11e and 
other standHI'(IH lllay bp lllC'HSlIl'pd by ('akuhlting dIP pel'('('ntages 01' 
the rnn:s:illltllll matul"(' wPight. for weight;-; at tlifl'erpnt ages ill eac]} 
standul'd, Applyil1g these percentages to !lIP maximum weight ill 

• 

• 

• 
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BFlLTSVILLE GROWTH STANDARDS FOR JERSEY CATTLE 11 

the Beltsville standard will give equivalent weights that may be com­
pared directly or graded according to the boundary weights in table 4. 
The equivalent weights from the Ragsdale (7) data at birth and at 
3, 6, 12, and 18 months of age are 59, 134, 269, 499, and 666 pounds, 
respectively. Those from the Espe (2) data are 56, 128, 265, 508, and 
684 POlUlds, respectively. The corresponding o-rades of 7, 4, 4, 4, and 
6 for the Ragsdale data and 6, 3, 3, 5, and 7 for tlle Espe data slww that 
the Beltsville .rersey standards are relatively higher as ,ye11 as actu­
ally higher than these other two standards during the first 12 months 
of life, a.ud that the Espe data were relatively higher after 12 months 
of aCTe. 
T~e estimated daily ~ains in weight SllOW a eontinuolls decline in 

the rate of growth to about 17 or 18 months of age, ,yhen increases 
in the number of pregnant heifers coincided with increases jn the 
estimated daily gains in weight. At 17 and 18 months of age, 35 
and 53 percent of the heifers, respectively, were pregnant more than. 
45 days, but fewer than 1 percent at either age were pregnant more 
than 165 days. At 20 and 21 mouths of age, 73 and 79 percent of 
the heifers, respectively, ,vere pregnant more than 4;5 days, and 10 
and 33 percent, respectively, ,yere pregnant more than 165 clays. 

An analysis of variance between foul' GO-day stages of pregnancy, 
omitting the first .,U5 days, was mad!:' 011 th!:' ayerage data for each of 
several months of age for the 8GO .Jersey heifers whose weights ,verI.' 
reported in table 3. 'The variance ratjos at 15, 16, 17, 18, 19,20, and 
21 months of age were 1.16, 2.73, 1.0:2, 4.7], :3.28, 10.97, and 10.88, 
respectively. The e:fi'ech3 of pregnallCY were highly sig:nificunt at 18 
.months and later nge:5~ bnt they were not significant at earlier ages. 

The houndary ,,·eights Jor assigning grades to the monfhly ,,·eights 
of individunl Jerse\' heifers are sl1o'Y1\ in table 'i-. The values in t.his 
table are based on the standard 01' estimated weights shovm in table 3 
~md on the results o:ffitting it fourth-degree orthogonal polynomial to 
the standard deviations in the same ta,ble. In an other respects the 
eaJcnlations were the same as those for table 2. The bOlUldary weights 
fOl· (·alenclal' months in table '1 are slightly higher at most ages than 
those Jor corresponding 10-clay periods in table 2, because there are 
differences of a Jew days in age. Curve-fitting procedures inyolving 
adversely affected weights at 13 and 14 months of age caused the 
boundary weights at 12 months of age in table 4: to be lm,"er than 
those at 365 clays of age III htble 2. 

,Vith a greater llluuber of days )n the age intervals for table 4 than 
for table 2, it becomes increasIngly important to umke adjnstJl1el1ts 
for weights that are obtained at several days 0\'1.'1' 01' under th!:' ages 
Jisted in table 4. For example, n- heifer weighing 593 pounds n-t ] 5 
months Hnc112 days of age should have gainecl9 pounds (12 times 0.(5) 
in the last 12 days, malnng an adjusted wei~ht of 584. The adjusted 
wei&"ht would be grllded 5, while the original weight would have been 
gra,(ed 6. 

FROM 12 TO 35 MONTHS OF AGE 

There were 278 Jersey cows that ren-ched 35 months of age in the 
Beltsville herd. The average actual weights, the measures of varia­
tion, and the estimated weip:hts from 1 year to 2 years 11 months of 
age are shown in tn,ble 5. This age-limit group wJl~ intended to show 
the trends in average weight durmg ages that incitd.e the periods of 
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TABLE 4.-llol/lldary 'lcei.qht,s by calell(/a1'111011t718 between grades 101' the 1IJeiuhts 01 Jersey heijel's 

Age Grade 1 Grade 2 Grade 3 Grnde 4 Grade 5 Grade 6 Grade 7 Grade 8 Grade 9 Grade 10
-----./ "'-/ '.../ '...r---...../ '.../ '.../--~/ '.../ 

:Mollths Pounds Poul/ds Pounds Pounds Pounds POl'.1ld., Pom/ris Pounds POlLnds 
At birth ' ..••..•.••••••.••.__ ...• 45.7 49.1 51. 6 53.7 55.7 57. 7 50.8 62.2 65.7 
At blrth. __ ............ __ .....__ '. 49.1 51.9 53.9 55.7 57.3 58.9 60.6 62.7 65.5 8 

t;ji __ ~ __ ~ __ ~ _~~ ,.. A"~w~~~~ ___ .... ____ 57.4 62.1 65.4 68.3 71.1 73.7 76.6 79.0 84.6
2____ • __ ... __ .. ____ ....... , __ , • ___ 	 0
81.2 87.6 92.3 96.3 99.9 103.7 107.6 112.3 U8.7
3__ ........ ___ ... _______ .... __ ... 
 115.6 123.7 129.5 13,1.5 139.2 143.9 148.9 154.7 162.8 ~ 
4__ • __ .• __ .... _... ____ ..... _____ 	 H156.4 166.1 173.1 179.1 184.6 100.2 196.2 21Kl.2 212.95______ ._ - .-~.~~~~ .... ~.--.-~- .. -- 200.4 211.6 219.7 226.6 2:m.1 2.19.5 246.4 254.5 265.7 &;
6.___.. ---- ~--~~~-.-- .... ------ 245.1 257.7 266.8 274.6 28\. 8 289.1 296.9 305.9 318.6 t"' 
7~ ___ ~ __ .~~_"~_~ .. __ .. ___ ._ ..... _~ ___ 288.5 302.4 312.5 321.1 329.2 337.2 345.8 355.9 369.9 	 b:l8______ ...... _________ ._. __ • ____ . 329.3 344.5 355.5 30·1. 9 373.7 382.5 391.9 402.9 418.2 	 Q9_________ . __ .• ,._......... ______ 
 366.7 	 383.2 395.1 405.2 4.14.7 424.2 434.3 4·16.2 462.7 t< 

t<10___ •..•.•. __ . _. ____ •..• __ .• _____ 400.4 418.1 430.7 441. 6 451.8 461. 9 472. 8 48.5.6 503.2 	 t;j
11 ___........ __ •. ______ •.. ________ 
 430.3 449.1 462.6 474.2 484.9 495.8 507.4 520.9 539.7 	 8
12__ •• _. ____ . __ • ____ . __ . _-. _______ 456.8 476.7 400.9 503.3 514.7 526.2 538.4 552.7 572.6 Z 
13..___ .• __ ..... _••. ".•. ___ ". _____ 480.4 501.4 516.8 	 541.5 55:3.5 566.1 581. 5 602.5529. " 14_____ .... __ • __ .......... _______ 	 f-'
501. 9 52.3. \l 539.8 55:3.:1 566.1 578.7 592.3 608.1 630.2 015__ . __ •. __ •• ______ .••• "." ________ 521.9 545. t 561. 7 5i5.9 589.2 602.5 616.7 633.4 656.5 :0 

16____ " ________ •• __ • _____ ._ ...... c:J
541.6 565.7 583. I 598.1 611.9 625.8 6-10.7 658.1 682.317_.. _... _________________..______ 561. 4 586.6 604.8 620.4 G.34.9 049.5 665.1 683.3 708.518____ ", .... ____ . ________ . _______ 582.1 608.5 627.6 643.8 659.1 674.2 690.5 709.5 735.9 

19... ___ '" ________ • ______________ 604.3 631.9 651. 7 6(j8.7 684.6 700.5 717.5 737.3 764.920____ " .. ________________ • ________ 628.1 656.9 677. -; (j95.4 i12.1 728.6 746.4 767.2 795.9
21.___ ." __ .. __ ...____ • __ •• _______ • 653.4 683.5 705.3 72:1. 8 741. 2 758.6 777.1 798. 9 820.1 

I Based on overage InsteacJ. of estimated birth weights . 
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BJ~L'I'SVILLF. GROW'l'H STANDARDS FOR JERSEY CA'l'TLE 13 

first pregnancy and parturition for most cows. Also, it follows the 

1. general plan to hu:e each age-Jimit gr?up include S0111.e of the ages 
covered by the prevIous age-lImIt group III order to present continllollS 
growth curves at all ages and to deter111.ine differences in the Rverao-e

i, 

weights of animals in different groups. b 

T.oI-BT,E 5.-G-/·owth ,in 1(;(3'ight for 278 Jersey (;ow.~ /'/'0111 .12 to {]f; months ot (lIfe 

EstimatpliIAver-	 IPreg· Cows 5'pel'cent Stllnd· Coem· stanLlardf: 
anL cic)Jlt ofAge nancy on nge llducialactual devin· 	 -- ­score (cst limits varin- Iweight tion lion I 
 Du!ly , gUln ; 

, 

Weight 

Year-Month Percent Pounds POl!llds Pounds Percellt Pouuds j POlLm/s1 	 0•..••••.••.•. '.', 519 514-525 47.4 
 9.1 521.0 l_~_w_~"~M"1 	 1.......... __ ...... : 539

2__ w~_ •• _~~_ • ___ .~. 
:::::::f=:::=: 534-545 49,3 9.1 5:l8, 5 I 0.544
1 565 559-570 49.7 
 8.6 I .690
1 	 3................... .... ·· ..1.. •·· .. · 585 579-591 53.7 0.2 ~Ui .797 . 


1 	 4................... 612 605-618 55.8 9.1 mo. 1 I .867
--~. ~~- -~--.-~~5. ~_. ____ __ ~ ~ ~~,.~__R1 
 ------,.. 636 629-6,13 59.3 0.3 637.7 i .OOIi 

1 	 6... ~ - --- ~ ~ - -- - "~." 2 HOI
-~-~---~ 654-669 62.5 1l.4 U65.{; I .917
7 ___ ~ _.. _w • ___ MM,_1 	 7 --. _. -~- 689 681-69U 0.3 j .9{H
U:l.71 693,11 	 8.... __ ............. 
 12 .. 714 706-722 66,2 9.3 719.6 , .871
~~-----

1 	 9................... 19 - --.... - 742 734.-750 68. 0 9,2 .821
7+1.611 	 10............... __ 2(; 
~ ~ 

772 704-780 70.2 9.1 767.7 .75n
1 	 11.......... __ . 
 -- , 33 2 799 791-808 73.5 9.2 788.7 I •{;gO 


2 	 30 17 818 810-827 73. ,; 0.0 .(il5

2 	 807.41~~==:::::::::=::::/ 21 36 826 818-835 73.2 8.ll 82.3.8 .540
2 	 "'"", __ ~ ~ ~ ~_. - T __ * ~ ~. _T' Hi

-" 

48 835 825-844 80,1 9.6 838.0 .468


2 3........ __ ....... " 12 57 843 83:1-853 84.9 10.1 850.3 .4()4

2 4.................. 8 67 852 842-862 82,1 9.6 .a,,)1

2 5_ .~~ .• _~~ .• ~~_M. 
 861.0 I
7 71 867 8.;7-877 84.9 9.8 870.6 .304 


2 	 6_.................. 5 74 868-889 87.5 )0.0 
 .295
7____ .~~~~~ ____ ",~~"~ 	 871l.5l70 S9)2 	 5 878 I 880-901 87.2 9.8 888.7 .300

2 	 8....... __ ......... 
 5 79 !lO3 893-913 85.0 9.4 898.8 .3:l2

2 	 9.... __ 


~ ~ ~ ~ ...... ---- 8 80 !liS 905-925 84.9 0.3 910.8 I .:195
2 	 10.................. 11 80 929 919~J30 
 85.6 9.2 92,').8 I .492

2 11............. "". 14 81 939 1 929-950 I 83.S 8.9 \).[4.9 i ,629 


..~~-

The average weights in early life for this group of 278 Jersey cows 

differed only a pound or two from the average 30-day weights fOl' 

calves listed in table 1, or frol11 the average we.ights of heifers from 

12 to 21 months of age listed in table 3. The flvcmge weights for this 

group of cows are well within the 5·percent fiducial limits presented 

in tables 1 and 3. 


Ages are expl'esRed in terms oj! years and mouths in table 5 a.nd 

several later tables :Eor ease in locating average 01' estimated values 

acco.rc1ing to the usual. method of figming the ages of cows. In dis· 

CUSSIOns on the data 111 these tables, ma,ny statements are made 111 


a simpler ma,nner w]len months alone are used for expressing age. 

Two columns in table 5 are presented as an attempt to measure or 


describe variations in conditions that may have aJl'ected the ~1Verage 

weights at different ages. It was observed from other blbulations 

that cows ill the Beltsyille herd tended to carry more weight during 

lactations when they were liberally fed for Register of Mel'it testing 

than during other lactations. A gl'ertter number of cows on test at 

certain ages may have contributed to higher average 'weights for the 

group at those ages. The l1umlJcl.'s on test are expressed liS per­

centages of the total number of cows in 1,;1e gronp. This permits 

direct comparisons with corresponding cltLt[t in the tables for other 

age-limit groups. 


1 
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The. mixed effects fr01l1 ntl'iat ions in some of these conditions are 
illustrated in table G. Thl) data from these 278 ('ows were sorted into 
iOllr 60-day stages of pregnane)', the ~rst 90 clays of a lactat.ion'. and 
the first 90 days aHel' an eRrly RbortJoll. Another group consIsted • 
of the data from heifers and cows not pregnant more than 45 days 
nOr v,'jthin 90 days after calving or abortiOll. Most of the datR fol' this 
last group, In'ior to :W lllOnths of agE', were ,obtained from heifers not 
pregnant or pl'E'gnallt less than 45 clays. :Most of the data :fo], this 
group. after 26 l1lon('lu; of age, were obtained from co\\"s more than 
90 days in milk but not more than 45 clays pregmwt. One heifer was 
bred and calvecl at a very early age, 

DifferencE's in the charaderistic weights o:f individual cows or 
groups oj! cows cau!-lecl much variation in the trE'ncls for rE'glllar in­
creases with advancing age in the average ,,-eights for all si.ap.'t)s of 
pregnancy and lactation. At most ages the ayerage weights for ('OWS 

and hei'fcl'S pregnant 16G days or more WE're higher than tIll? tln~l'ngE' 
w('igllts 'for all 278 cows, TIlE' average w('ights for cows Hnd lwifE'l's 
pregnant less than lOG clays and 'for ('O,,"S not pregnant within no (lays 
aiter en,lving were lower tllitn the average weights :for all (lata, Aver­
age weights 'from data obtained 'within no days after ('ah'ing were 
lowe]' dUtIl the av!:'rage weights -L~or all data 'for ng!:'s llml('r :~() month" 
and hip:bE'r thun thE' HYC'l'agC' w!:'ights :for all data for n.11 ages over 29 
months, PO!-lsibly tIlE' greater than aVel'ilgp weights cleyelopecl in 
hE'ii'el's "'ith clE'layecl pl.'C'gnfuwy persisted evell after cal \'ing, Heifers 
and cows which abort('cl nftl'l' a gp!-ltation l)('riocl of ]!:'ss than 226 clay's • 
were clefinitl'ly nnclcI'weight clming tIlE' -following no clays, 

A l'ecluetiolJ in the llumU!:'r o'f cm\-s in ad nlllced pregnancy and an 

increase in the nnmb!:'l' 01' ('ows ill milk ttl'!:, undoubtedl y tIl(' rC'asons 

t-hat gains hltllE' aWI'age m~lghts after 2 years of ag!:' '(h'oppecl to a 

third of what Ow,\' wprE' ill l're\'iolls months, 1f tlWI'P hnd l)('C'n less 

Yal'iatiol1 .in the agC' at ealying, thpre mny lw.Yc bp!:'n gr('ater dill'pr(,lH'E'R 

in the monthly gains ill wpigh(-, OJ' e\'(,11 It clP(,l'(,HS(' 1'01' ROl\l(' months, 


The estimated standard weightR, ealelllat('d by ('1w fitting 0'[' it fOl1rth­
degree orthogonal pol)'llomial to (h(' nWl'age weights, HIlI'pad out the 
efl'oct of clitr('l'pneps in tllp numher of tll1 i.Jlln.ls ill ndnu)('('cl p1'PgnaneYi 
but the dl'eet is Rii II ('\-i<lpul ill the dpelllle in cla ily uains to 30 months 
of age and an in(,J'ens(' tlwn)ai'tl']', Xpal'ly all of th(: estimated weights 
ltre within the 5-pereent fidllciallimits of the tl\'Cl'a::re weights, 

FROM 12 TO 53 MONTHS OF ACE 

The [tyerage actual \\'cights, the menSIl1'C's of variation, and tIle esti, 
ma.ted weights :fol' 206 Jersey co\\'s fl'OIll 12 to ;i;) months of ag(' arE' 
shown in table 7, At the ages include'll in this tnblE'. most co\\'s were 
well into their second lactation. and mallY 01' thpJl1 ill their third 
Jactlttion, The esti111flted weights make it "continuous growth eUl'\'e 
for the weights of young cows :1'1'0111 ages priol' to theirfil'st 
pregnancies. 

The a~'el'age weights of these cows Itt birth and at 90, 180, n,ncl 270 • 
cllL}'S 0:1' age wcrt' wC'll within the fl-pcreent fiducial limits for t.he 
a,verage weights of ctdyes listed in table 1. '1'he ayern.ge weights of 
tl1e..'le cows at 12-, 1:3, and ,,' months of age were slightly below the 
fi-pel'c(,llt; ficlllciallimit!-l shown in hd.>lp ;}, bllt th('y rceov(>l'ed to equal 
the n,Yel'ilg'() wcights in table 3 n.ftcI' it fe.w more months in age. AJI 

http:ayern.ge
http:i.Jlln.ls
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e.:> TAllT,E fJ.-PJ{fcc/s of I'I'C01\nlICII (llid c(l71'11i0 011 tllc (l'l'cl'oor /('('i!l"I.~ Of .7('1'8CI/ ('01!'8 in the 35·montTl (lge'limit group
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'----..~ ' ___0.", I-'·-~'· f;tllg~ O(ll1'l'~lI:I1\rY • ,~--.~ --"-,' '-.,--_.- '-.'., '+-'--'I-I-L-O-~--Il~:sn(ter Not pregnnnt ol'or 

• ._.__.• __ .. I to UO rll~rs I I ~, • 45 dnl'S 01' within ~ 
I AY~mg~ I 1 n(t~I'~I\I\'lng i I\n.~~IlIUo.n un 110rll\Ysl1(t~rc"lv. 

~ Ago ~"'!~hL ,16 to 105 (\uys i lOll 10 Wli (}tlys IGltlo 22,5 dnys 226 <1n)'5 Or OIW i rl~1 __II d,,~s Inll • 
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TAIlLE 7.~(}rolOth in weight tor I?O!J ,Jersc/! COlt',~ trolll 12 /0 53 mjj;Hhs ot age 


! Estimated 

Preg­ Cows Aver· 5-percent Stand· stanrlards 
age ard Ic?e~;r,;(

Age nancy I fiducial varia· 1---,--- ­on acttl~l devin­scarp limitstr.'lt weight tion tlon DallyWeight gain •---1-----1--- --------- ­
Year-Monlh PaCellI POlLnds PQl£1!ds POll11d" Percent POll11d. Poullds 

1 0.. _......................... __ '''''' 514 50S- 520 45.6 8.0 501.0 
 -----i .·Oiti528- 542 48.9 9.1 532.5t ~::=::::::::::::::::I:::::::: .....,.. ~g 553- 567 40.8 8.0 562.2 .9i4 
I 3................................. " 583 575- 590 54.1 9.3 590.8 .lI4i 
1 4................... __ •••••. ",._,,, 610 602- 618 56.1 0.2 f,18.3 .900 

1 5.•_••.•_........._........_ •• __ ... 63·1 626- 642 59.2 9.3 IH4.7 .863 


1 6..._.... _._... .. 2 660 651- 668 63.2 9.6 669.9 .829 
i 7. ______..... · .... __ i . ___ ,.. __ .. f>88 679- 697 6.').2 9.5 69·1.1 .792 
1 8._ •• 1:1 ......._ 713 i04- 722 67.9 0.5 71i.0 .75500 __ ••______ ... 

I 0......._._ ......___ 19 .. __ .. __ 742 732- 752 70.6 9.5 738.0 .71U 

1 10__ .. _.. ___ .... ___ _ 773 76:1- 783 73.4 0.5 750.7 .682 
1 11 ......... --- ...-.. ~l' I SOl 70\- 812 75.9 \l.5 779.4 .647 

I 
2 0...____._.____ ••00. 30 ' 19 820 810- 8:10 7~t 7 0.0 798.0 .611 
2 1 21 37 828 818- 8:IS 72.0 8.S 815.5 .570 

16 40 8:l6 825- S'\i 79.2 0.5 832.0 .5-12 
)], m 8·12 S:ll- 853 82.0 9.7 847.5 .509 

2 4 .. _..... _____ .... __ ...... 60 i 850 8·\0- 8m iR.5 0.2 862.0 
~ ~:::=:::::::=:::::::I 	 .477 
2 5.. __ .. ______... _____ ..~ ~ ! 72 SOS 857- 879 82.0 0.4 875.6 .445 

2 6.............______1 	 i8 876 865- 887 82.-1 9.4 888.2 .414 

2 7__ .... ____ .. ~ ____ .. ~~ .. _i 	 79 t~no , 877- 901 g.'). 1 0.6 899.9 .385 
2 S... _.... ___ . ~-.- ... - .. ~ --[ 82 110:1 i 802- 9\.\ 82.5 0.1 9\0.8 .357 
2 9 83 \1I5 \lO3- 926 82.6 9.0 920.8 .330 

8a 920 915- 9aS 82.1 8.0 I oaO.l .304 ~ lE::::::::::::::-j 937 \J.\8 	 938.684 i 1)25- 81.8 

3 0._ .............. _.-1 10 	 70 ; 950 038- 91i1 81. 51 916.4 .257
::: ! .2S0 

55 91i1 950- 073 86.0 9.0 95.1.6 .236 
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10 I~5~.~~==.,., I 	 ! 

other lwemge weights were in close agreement with those in table 5. 
In fact, all of the.se first four age-limit groups have very similar 
average weights. 	 . 

Monthly gains in the average weights to 35 months of age followed 
the same trend as those in table 5. At 42 months of age and again 
~tt 52 months of age, there were practiCltlly no gains in lLverage weights. 
Relati vel,)' few cows were on test in these last two periods. 

Variations i!1 the conditions represented by the pregmtncy scores 
seemed to have little J'eliltionship to the gains in average weights. 
The average preg-lllUlcy score for all ages above 19 months was 15.1. 

The data in table 7 show illcreases in the ('oefIkients of variation 
after 3 years of age. This ma.y 11lLVe been bceallse, Itt each of the. 
older H.ges, there were fewer cows in anyone stag(' of pregnancy or 
lactation. 

The estimated weights, crLlcul:tted by the same methods as those 
in table 5, show n. gradlHLl increase in weight over It period of 42 
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months that is little affected by the relatin' number of cows in ad­
vanced pregnancy. These estimated "weights are outside of the 5-per­
cent fiducial limits of the ayemg~ weights at several ages, particularly 
at those points concerned in flattening out the curve at the ages of 
first pregnancy and parturition, 

The estimated daily gains in weight showed a graduaJ decrease to 
4: years of n,ge. The increases during the short period after 4: years 
of a~e may hn.ve been due in part to conditions of herdmn.llagement 
n.ndlll pa,rt to the characteristic shape of the ends of a CUlTe produced 
by a fourth-degree orthogonal polynomial. 

One result of fbttening out the Cllne for growth in weight at the 
ages covering first pregnn,ncy was to produce estimated daily ga.im; 
in weight definitely higher thn.n those shown in table 3 for heifers 
dlu'ing the period from 12 to IS months of nge. It is a normal herd 
practice to try to have hei:fers cllh'e at about a certain age. Any 
attempt to separate tll(' etreds o"f sueh procedures from n sbllldanL 
based on datn: assembled in the preseut llmnl1el' results in a, consider­
able degree of nrtifieial ity. 

FROM 30 TO 71 MONTHS OF AGE 

• 
The growth data presented in table 8, for cows from 30 to 71 months 

of age: are for the group of 12n .rerRPy cow::: that rE'nehed 71 months 
of age. This period co\'ered the growth of yOUllp: cows after most 
of t hem had calved for the first time and \\-erp appnlaehing the age 
for mature ,,-eights. 

It seems like it hip:h mortality )"<lb.', in spite of m~ll\ap:enwnt polieie;; 
peculiar to the BE'ltsyi1le herd. tha t out of :1';8 11('i1'er::: llt 12 months 
of age only 3;3 percent of them l'e~ldH·d thp age of 71 months. How­
eyer, cOlTespondin§,! ratios from the l1l1l11h('r of .1 Cl'SPY cow;; repOItecl 
in thE' Ragsdale (7) and Espe (:2) standanls lU'P only :23 allel -10 per­
cent. respectively. " 

• 

'1'hi::: was thE' first age-limit g-ronp that show('clall appreciable dif­
fen'm'e in ll\'emge weip:hts :from the previous §,!roups. ,"'hile the ayer­
agE' weight at birth for thl'se cows was praetically the SllIne as for 
t.hose shown in tllblE's 1 and a, their avemgp WE'ights as heifers from 
90 days t,hrongh 18 months of age were bp!<l\\" the 0-p('rcent fiducial 
limits showlJ in tables 1 and 3. The n.Yerage weight for this age­
limit group at 1:2 lllont"hs of age was 1:3 pounds l('ss than the il\'erage 
in table a. 'J'he aYerages for this p:roup from 30 to 5:3 months of age 
were consistently ]()\\'('1' thitn thosp in i"tllJlps 3 and 7. althou!!h tht'\" ,,"pre 
raL'ely below the 5-p(')'cent fiducial limit::: in these tables: The' aver­
age weight of the COWR in the 71-lllonf:h a~!l'-limit group dUl'inp: a 
period of 18 mont.hs begilll1ill.!! at 3 ),par::: of ngp was 983 pouncls. The 
corresponding ayel'agp \n'ip:ht fol' cows in th(' 5;'3-l1\onth age-limit 
group was 903 pounc1~. The FlO cows, out of the :20(i in table 7. whose 
wei§,!hts werE' not ilvailnble for !'l\P clata in tnblp R. l1acl all avenlge 
wPight during this period of lR months beginning at :~ years of' age 
that was 2+ pouncls higher than that for the 12G cows included in 
table 8. 

The nvernge wpights shown in blulp 8 illCL'('t1SNl to 51 mont hs of 
ap:e. From 54 to :if! lI)onths of agp there \H'I'e adunJ decreases in 
average weights. Relatiyely fpw cows were on oflicinl test at these 
ages. 
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'l'"\BT,E S.-Growth 'in 'weif/hlfor liUi Jcrscy CO'l(;,~ frolll 30 to 71 '/IlOnth,~ of age 


Estimated 
Avcr- Stand- Coem- standlmls

Preg- Cows S·percentage nrd cient of 
Age lUlIlCY" on fiducIal I ------ ­nctual d~\'la- varln­

score lest limitsweight tlon tlon DnilyWeIght gain •I --------- ­
Year-Mollth Percent 1'o/l1/(/s Poulld., I POlllld., Percell! POltlH/., PO/Ind.SllR. g __________ 
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2 S:! 004- i7.!) 010.2It~~~~~~~~~~~~~~~~ ~I 10 OIS o:n 8.•; .:159
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121 

Ii 9,15 0:1I- 059 70.3 938.2 .2063 	 s.·t \I 5n'" I 
i 055 9Jll- OiO 8-1.0 8.8 946_a .260 

3 
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:1 

:\ 

.. t:::::::::::::::::I 
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3 
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~::::::::: ~ :::::::::: 	 10." 

r:::::::::::=::::::; 	 18j i1.1 13 1,01·1-1,052 IIlli.O I, 02<J. 0 .0775 5____________ . ______ : Ul!l~ I5 	 IS 12 1,035 1,mO-l, OM 1011. Ii 10.0 l,m2.4 .081 
I 
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5 H 16 1,0;10 I,020-1,O.;1i IO,L:! 10.0 I,03i.G .087 

5 ~=:::::::::::::::::J Hi 10 1,043 1,1121-1,062 106.0 10.2 l,OIO.:! .000 
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IE:::::::::::::' ::15 	 12 20 J,040 l,mO-I,OIlS 107.7 10.a 1,0-11).0 .007 
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The fewer numbers in this age-limit group are responsible for the 

greater range ofY!llucs in ("he 5-percent fidu('in.llimlts. The stn.nc1n.l'd 

deviations mId t'he coellicients of Ylll'iatioll were lower at most ages 

than those in the previous flge-limit group. 


The estimated weights shO\yed gmcltml i nel'eaSt'S tlwough all ages 

covered in table 8. The eBt.inmted daily g:Lins gmdua1ly decreased to 

55 months of age a,nel then gl'ndunJly iU('l'caseel for the rest of the 

period. Evidently, the effects of VH.l'ilLtionsin herd management were 

not entirely l'emoyed. -


The smooth ellrves for the estimated weights and the estimated 

daily gains demonstrate how slight a1'(' the wt'ight chunges (hilt may. 

be attributed to the effect of age rtl:. 01([('1' ages. The monthly gains 

shown by Ole estill1n.ted weight~q nt B, '1:, and fi years of age were 9.1, 

2.7, and 2.0 pounds, l"espeeti\'eJy. M:tUlY othc'!' I'llvi!'onmeutnJ cOllcli-

t:i.Ol1S could have mtlde gren.ter changes than these. 


http:l,Ol1.1i
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FROM 30 TO 89 MONTHS OF AGE 

The data from 77 Jersey cows presented in btble 9 furnish lill op­
'portunity for studying' ~rowth in weight on the S!lme lminUl;ls from 
shortly after the age of first calYing through the age of maximum size. 

TABLJoJ fl.-Growtlt ,ill HT i!l II I, for 77 ./f'r8l'!I rOI('s fro/JI 30 10 89 IIWlltlls at !lfle 
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The cows in this 89-1I1Onth age-limit group were definitely sm~tner 
than those in the previous groups. '~Vhile their average weights at 
birth and at 90 cla.ys of age were little different from thooo in table 1, 
their Iwerage weights at 180 df!,YS of age !I,ud over were definitely below • 
the 5-percellt fidueial limits listed in tabh'" 1 and 3. The avemge 
weight of thisgronp at 12 months of age WllS 21 pOlmds below that 
shown in t!Lble D. The average weight of this group for an 18-month 
period beguming at 3 yea.l·S of age was 9G5 pounds, compltred to 9813 
pOlmds for cows in tabIe 8 lwd 993 pOlmds for those in table 7. Dur­
ing this period of18 months, the ayerftge weights of these cows in tn,ble 
9 were well below the 5-pel'cent fidnciallimits for the average weights 
in table 7 ll.ud slightly below those .in table 8 . 

.Although the average weights of these 77 cows from 54 to 71 months 
of age were within the fidnciallimits listed in tn,ble 8, the average of 
the wejghts during this period of 18 months was 1,014 pounds, or 13­
pounds less than thlLt for the data in table 8, and 38 pounds less than 
a corresponding weight for the ,h9 cows represented in table 8 whose 
weights were not aVltilable for use in table 9. The gradual dropping 
of the weights for such heavier anima.1s from successive monthly totals 
would have given an inaccnrate description of nm'mal rates of growth 
at these ages. 

It nmst not be concluded from these comparisons that li~lter weight 
Jersey cows have !t longer useful life than helwier ones. .t"reliminn,ry 
surveys slwwed that ea.rlier generations of Jersey cows in the Bel'/:..<3­
ville herd were lighter than the later ones. ~fore cnIves were needed • 
from some of the cows in the earlier generations in order to fill up 
some of the gL"OUpS in the bl'eeding experiments, and these cows ,vere 
kept longm' in the herd. A disease epidemi.c !tbout 18 years after the 
herd WitS assembled caused the removal of some of the larger cows 
at early age~;. Also, some of the cows in ]ttter generations were living 
and not u,t an advanced age wherl these dlLta were assembled. 

The estimltted weights hl table 9, although lower than those in tnble 
8, show the sal1le general trend. The highest weights, a little over 
1,091 pounds, were reached at It little past 7 years of age. Cows with 
weights at earlier ages equal to those in t!tble 8 l1.1.ight have reached a 
maximum weight of 1,100 pounds. 

The estimated chi]y ga,ins in weight were low at 52 months of age, 
graduaUy increased again to the age of 6 years, !tnd then declined to 
87 months of age, after which there were losses in weight. Un­
doubtecUy, the relative number of cows on official test had considemble 
to do with the lower daily gains of 4--year-old cows. However, such 
irregularitie.s are. by no meltl1s uncommon. In the average Jersey 
cow weights reported by Espe (93), there was It period from 54 to G9 
months of age when there ,,'ere no Ilpparent gltins in weight. There 
are indications in the Rn,gsdale (7) dttb"t of pedods of lower gttins in 
weight centering at 45 and GO months of age. 

FOR 107-, 125-, AND 139-MoNTH AGE-LIMIT GROUPS 

Data aYfLiln.hlc on a llmnber of older Jersey cows made it possible to. 
test aga.in the nge at which l1laxi.rnum weight ocellI'S !LI1d to study the 
changes o:f weight in cows o-r 1llOre lldvttnced age. The dabt :for: three 
age-limit groups 'were condensed and comhined ill tltble 10. Begin­
ning at 5 years o:f age, the weights are recorded in intervals of 3 
months. As II l"l!Hult,IlO d!tbl lLrc shown fOt" the last ~ months or each 
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age-limit group. The data for average actual weight, pregnancy 
score, and relative number of cows on test are averages of the values 
for 3 consecutive months. 'The estimated ,yeights were calculated in 
the same manner as those for other age-limit groups, but only the 
values for the specified months are used in table 10. Also, the esti­
mated daily gains in weight are for the month stated instead of an 
average for fL 3-month interml. The 125- and 139-month !Lge-limit 
groups include weights for some cows without records of weights from 
birth, and these cows were not incltlCled in the previous age-limit 
group~~. 

'The measures of Yal'iation are not reported in table 10, although 
they were calculated for the 107- and 125-month age-limit groups. 
The average coefficients of variation during the last:3 years for these ::! 
groups ,yere 10.6 and 11.5, respectiyely. 

TAIlT.': ]0.-(;1"011"111 ill 1c";!lhl fOI" 111,.,1' {I/'OIlJl8 oj (Jlde I' .hI"N(·jI ('O/I'S 

JO'·~IO:\,TlT AOE·LUlfT (JRrn:1' (2.~ ('OI\'S, 

Pn·g· Estimated standards.A vt'I11J!« 
nan<'y ;!plllal -------~----. --. 
St°ut·(· t~st \\'Ilight 

(''ow'!: on 

W~!ght l)ailr gain
• _____.L __ 

---~---.-- ---.- ­
j'eflr -.\Janth Pertuit j)oluul8 Poullds Pall 111/$.~ O_ 13 J:l l.a1O 1.025.2 .•••• __

• 
S 3 __ I, II 1.1133 1. oao. 2 O.O'S5 (i. 22 14 I.O-Ill I. O-Ul. 5 .1275 9 __ _ 14 2:1 1.0-16 1.05.1. , .151 
6 0. __ .... __ __ 
6 3 __ ..... _____ _ I, 2H i 1.065 I.On/.1i .IM 
6 G __ ._ HI ·1-1 1.0;4 I.OSI.I .140

1.5 SO :.087 1.1102.2 ' .1126 0_ .......... _... 
 Ih 44 J 1.01lft I.lOC.~ .O,~ 

I O~~~~_ .. _,,_ ...... _~_~~. __ . __ 14 50 I. \I~ .Im, 3... ____ .. ___ ........ _ 1,104. " 

11 -IS 1,115 1.10-1.5 : -.01-1

I 6"_~ .. ~.~ •. ~ __ .. _~ ... ____ •. ~ 14 31> 1.100 1.IOO.fl , - O;i7i 9............... __ ._. _ 
 IS :12 I. OS, 1.003.0 -.1~15 

~ 0_ ... _....................... __ 17 IS I.U86 1.082. 4 -.124S 3._ ......... __ ............... _ .
11 17 I,O,{] I.UiO.1 13118 6............ __ ..... . 
 15 12 1.11=-..\0 I.O;j'.4 -.1378 9.• _.... ______ ..... _... _..... __ .. IU: 8 I,IH.'< 1.046. I ' -.\15 

12S-~IOXTH AOI<:·I,nnT GROPP (2G ('Oil'S'-- . ­
5 0_ ... __ ...... _... ___ . 17 4 OIJ-I 

.. >- - .. - ~ ~ .... -"." .. ~ ..5 3._ .... _... IIi 12 1. 011
5 6........... ::::::::: lIJ lfl I.Ol!1 i: ooiJ:fi' -- .... O. a:i.i
5 0.... __ ....... 
 12 3' 1.02i 1.034.9 .2-19" 
6 0......... _.. 15 .1(1 
 1.0.>2 1.053.2 ! Ii'S6 3_ ....... _....


fl. ___ 12 .i5 1.056 1,06.5.8 I 
< 

119r. Ui (\0 ,
1,0114 1.0,:1. 6 ./);(Ir. U. -- I, , ·17 1.lk~1 1,07,.6 I _0:12 

, 0... h 5.~ LI)'~7 1. o;s, .. 002, 3 __ ........ _ 
 12 3~ I. iJU3 1.077.6 -.0111, fL. ~,,~~.,.. _. .. - IS 2!! 1. (l!" 1. n75.0 -.(~~I11 .. __ ..... 20 27 1.072 1,0.1.5 -.040 

S 0 W 12 1.01''i t 007. ; .i -.0'123.::::_ II 14 I.OW I. Or>!. 0 -.(l·W
~ n -,-.,- I, 14 I.'Hn J.Of~J.1i -.0:14II fl_ . --~ - 20 14 l. 0511 1.057.0 -.02(; 
[I O. "'. 22 12 1.067 ; I. 05tl. 2 i -.1lI5U -3_"" •. 12 k 1.!J59 1.0.,.,.5 -.00·'9 n. 1.1 :I I.OIi2 It 055. 7 00, 

• 
~ 

~Y 9 - - -.. It. 0 1.0fi.l 1.057.0 .(11, 

100_ 
~ ~" . - ~ - -- W 0 , 1,0r;, I.U5n.a .1124103.. :::' .. -­ ~ --- 14 0 1,061 1,061. 5 • 1~10 

________ '.~_____ k. ,-... ___ ••• __ ._~ 

-~""'"'-""'" "<----­" 

http:J.Of~J.1i
http:1.IOO.fl
http:I.On/.1i
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TABLE lO.-Growlh in 1veighl for three groups of older Jursey cows-Continued 

130-:MONTH AGE-Ll"Ul' Gnoup (0 COI\'S) 

Ii 
5 
5 
5 

0____ .. _ , ________________________________ 
3_______________________________ . _______ 
6_______________________________________ 
0 ______________________________ • _____ • __ 

13 I 
24 
25 
13 

11 
10 
33 
48 

1,011 1- --­ -----.---- -----------­
1,050 
1,051 1-'--"1~o:jii~8- -------ii:i07 
1,047 1,0-19.6 .090 

6 
6 
6 
6 

0_______________________ • _______________ 
3_______________________• _______________ 
6______________________________________ • 
0________________________ • _____ •________ 

7 
7 

21 
2-1 

44 
48 
a!~ 
15 ; 

1,059 
1,044 
1,0,,3 
1,072 

1.056.8 
1,nfi2.5 
1,066.9 
1,070.0 

.074 

.058 

.043 

.020 

7 
7 
7 
7 

0 _______________________________________ 
3._____________ • __________ •. ____ •_______ 
6__ •____ ••_.___ •••• ________ •____________ 
9_______________________________________ 

7 
7 

21 
25 

33 
33 
33 
30 

1,074 
I,OS:I 
1.087 
1,087 

1,071. 9 
1,072.7 
1.072.5 
1.071.4 

.017 

.005 
-.006 
-.015 

8 
8 
8 
8 

9 
0 
9 
9 

0_______________________________________ 
3_____ • _______ • _' ________ • ____________ .• 
6. _______ • _. ______ • ____ .- ­ ______________ 
9 ________ • _________ • ____ • ______ '_'______ 

0________________ •• _____________________ 
3_________________ •• _______ •_______ •____ 
6. _________________ • ____________________ 
9____________________ .• ___ • __________ , __ 

16 
15 
2.1 
16 

16 
26 
18 
15 

11 
15 
~'2 
19 

11 
4 
0 
0 

1,076 
1,067 
1.0-lB 
1,05:! I 
1,0·12 I 

1,052 I 
1,0.50 !I, (~l8 

1.069.6 
1.067.1 
1. Of>!. 2 
1.060.0 

1,057.5 
1,IlM.l 
1,050.8 
1,0·17.9 

-.023 
-.020 
-.035 
-.0:17 

-.038 
-.0:17 
-.0:15 
-.030 

10 
0 ________________________ • _____________ , 

]0 
3_______________________________________ 

10 
6. _____________________________________ . 

10 
9. _____ •___________ •___ •____ • ___________ 

11 
0_. ___________ ••________________________ 

11 a_ .__________________________ ..... _.. _____ .. __ 
11 

6______ •___________________________ ... __ 

2,1 
25 
21 
10 

11 
17 
18 

0 
0 
0 
0 

0 
0 
0 

1,OM 

I1,0(\8 
1,060 
1,035 I1,022 
1,05!1 

I1,057 

1.0·15.0 
1,0-14.0 
I,O-la.4 
1,044.0 

1,0·10.1 
1,040.8 
1,055. -I 

-.023 
-.014 
-.002 

.012 

.028 

.047 

.069 

Average weights at younger ages for the 28 cows in the 107-month 
age-limit group 'were similar to those in the previous btbles. Average 
weights for the cows in the 125- and 139-month age-limit groups, for 
which 'weights were available as heifers and yOlUlg cows, were COll­
siderably below those shown in previous tables at these ages. By 
using the average of the weights in table 9 from 59 to 88 months of 
age as a basis for comparisons let older flges, it 'was found that the 
cows in the 107-l110nth age-limit group were 15.9 pounds heavier tlum, 
ancl t.here·rore comparable to, those listed in table 7 and earlier tables. 
'.rIte cows ill the l25-mont.h age-limit group were 4.5 pOlUlds Jighter 
than those listed in table 9, and the cows in the l39-l110nth age-limit 
grOJ,lp ..,\'e.re. 1.5 pounds heavier. 
. The estimH,tod weig-hts for all groups in table 10 show the age of 
maximum weight in :Jel'sey cO,,'S to be a little past 7 years. The 125­
and 139-month age-limit gl'oupS show that the subsequent losses in 
weight continue. for only 2 or 3 yea,rs. Reduction in the relative llum­
bel' of cows on test may ue. the explalULtion for some of this loss in 
weight, Howeyel', most of the gains or losses hI table 10 are small, 

INFOIU11ATI0:-l Fnoill ALL AGE'l~IMIT GROUPS 

There was no satisfaetol'Y method of joining the several curves for 
estimated weig11ts :froJll th is series of tables int.o one cont.inuous 
growth stn,nclal'cl 1'1'0111 birt.h to olel age. Comparisons may be made 
to whichever tabll\ coyel'S the c1esiJ'pcl range of ages. Pl'eJerence 
shoulclue given, with f'he except'ion of the lighter weights in table 9, 
to the standlLrd 01' eHt.illlated weights based on Ryemge weights :from 
the larger llumber oJ tows. . 

• 


• 


"e 
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However, a sl1lllluarization of the a yerage 'weights of Jersey females 
in the Beltsville herd is given ill table 11. Data for this table include 
weights that were omitted ill the tabulations by age-limit groups and 
also weights that were acquired after the standards were calculated. 
Weights from twins or Dlbred animals were not used. 'Weight 
standards from tables 1, 3,5,7,8,9, and 10 are included for comparison. 

T~\llLE 11.-A'l:era.g6 weir/hts of Jc·rscy cows (lIICZ licifcr.s ·in the Beltsville herd 
1rithout 1·eU(1.nl, to aue-lilwit groups 

Avern~e Esti· Esti·I AverageAge Jersey lIetunl mat~~ A~c Jersey Tllated
females woi"ht stan.d," d I

j actualfemales stnndardweight weight-------1----__b_-=Clght 1:._______;.___
'I '--1--

At birth _____ •____ _ ~~l(1Ilb)~r Pound.If Pounds I, Years ]\ru1Iiber Ponnd.'t i P01UU/S 

,J(); 50 50'~1i: he:::::::::::::: ~~~ g~ 1 3~H 
])av,~ 

I -,2 ; 2 .............._.... 3:~3~77 815 ! 807.4
30..______ ......... . 
 ,107 71.0 , 2).1.. .. _._.......... 874 879,5
60•• ______ ....... .. 

90••_____....... __ __ 
 jg~ m~ IW~:i n~:::::::::.::::::::: ~~~ l,gGG J,~m:~180.. ___••_...__ •• _. 

·107 277/ 27U.8 Ii 5.•.•• _............ _ 180 1,007 1,()21.1
270.....______• ____ _ 
407 400 40S.81IL .....__ .... _______ 147 1,043 1,0'19.9 

II ~-:.:::::::.:::::::: 1~~ I ~:~l l;~~:~
-------'---'-----_...- ... ~..... -_.-..... ~-.---.. - ....._._--------..­

• 
At most ages, particularly for heifers, the a n'rage aetual weights 

of these larger groups were in close agreement with the estimated 
standard weights. The noticeable exceptions were the !lYel'age 
weights at 5 l'\,nd 8 years of age. The added data, caused a reduction 
from the average YllIues giyen for 5 years of age in table 8 and for 8 
years of age in table 10. In comparison 'with average weights at 
YOlll1geT and older ages, it would seNU that the deviations of these 
average weights from the estimated standards at 5 and 8 years of age 
were l!u'gely the result of an unusual combill!ltioJl of elwironlllental 
condi tiOllS. 

An analysis of variance between the aVE'l"age monthly weights, over 
successive periods of 18 months in age was IIlt.de, in an effort to esti­
mate at what ages growth in weight ,yith age was illsignifi('ant. The 
'Varia,nce ratios for the period from birth to 17 months of age were 
10,697.31 and 7,224.07 for the 21- and 35-lUOllth age-limit groups. For 
the period from 18 to 35 months of age, the val'iallee ratios were 
31.2.22 and 235.63 for the 35- a.nd i>:3-month age-limit- groups. For the 
period from 3G to 5:3 months of age, the Yal'iance ratios were 10.27, 
6.80,4,18, and 2.24, l'especti\Yely, for the 53-, 71-, SD-, and 107-month 
age-Limit groups. All of these yalues showed higbly significant relll­
tionships between age and weight. It was only llatul'al that higher 
weight variance ratios would be obblinec1 from age-limit groups repl'e­
senti.ng larger llumbers of cows. 

The variance ratios for the period from 5+10 11 months of age were 
2.22,1.26, and 0.72, respectively, for the 71-, l·m.- anc1107-month age­
limit groups. The first variance ratio j ntlie:ltc(l 11 ighly significant di:f­

i•• ferel1Ces between the diffel'enL months of age, but those ft'oJ,lJ smaller 
groups did not. In no groups were there significant c1i:ffen.'lll'es be­
tween the !lvel'agemonthly weights u.t ages above T1 ll1onths. The nll' ­
iance rH,tios were 1..32, (J.GG, and 0.52, J,'espeeti\Yely, for the !)el'iod :from 
72 to 89lUonths of age in the 89-, 107-, and 125-month age-lunit gronps. 
The \rariance I'atlos were e\'N1 less fOl' older periods. 

http:2.22,1.26
http:senti.ng
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STANDARD FOR ASSIGNING GRADES TO THE WEIGHTS OF 

JERSEY COWS 


A standard for assi.gning grades to the weio-hts or Jersey cows was 
pl'oducetl by combinlllg the results of a llUnilier of different tabula­
tions and computations. The estimated standard weights in tables 
5 to 10 were not used because they provided no satisfactory way of 
measuring the effects, on individnal weights or on a sta ndard itself, of 
(1) differences in the number and size of c(nYs at cliffereJlt ages, (~) 
t"he relative number of cows in various stages of gestation or lacta­
tion, and (3) the number o:f eows being :feel for ollieiaJ testing. There· 
fore, the data were tabuh,tecl on an entjrely (liiferent basis. The 
results of various steps in these tabulations are shown in table 12. 

~I'ABJ,E 12.-lJata 1181'(/ i'll ealeuZaIin!! (·,~tim({t("cl .~t.(l11/l(l/"(/8 fa/" IIr,'/"O!/(' lI'ei!lht of 
JC/"8C1/ ('OIt'S during the li/"s/1O months oj al({('/atio/l 

A nmge of lirst f.-;stilnatcd valuus 
10 monthly 
w~lghts nfter 

Age at. time of cui "!ng .A vcrng(' \,u)ut.ts
first monthly ~---·-~·- ..C'--·-·-·--1 ('umu· Stund·weight Cows Inlive Ilrd 

Int,'r· gains i w(~l~ht~Cows . lI"el!(hl. (lllins 
VIII f; I--_._----;--_.. ~--I--

1 

1 
2 
2 
2 
2 

Yellr-Month Num/Jer l Pountls Nllm/lfr, Pounds; Mon/hs' Pounds 
11 ........ ,,~.. 5: 802 '~~ ... ~ ......... :.... ~ .... . 
0................ 44 S7G 
L .............. 50 867 
2.............. ,. ,10 857 .' ........! ................... . 
3 ... ,............ 27 871 ........ ~ ..... '........ , ........ . 
4 .~ ............ ' 27 010 •• ~ ...... "'_ 
5. .............. 13 1 944 .... 1........ 

POlllitl8: 

0:11 
IR.O 
27.1 
:10.1 1 

4,1.11 
,i~. 2 

POllnd.Y 
-1.11 ; 

R. 5 i 
18.7 , 
2S.5 • 
a8.0 ; 
47.2
fin. 1 ; 

Pound. 
825. a 
835. ,
845.8 
85S.1i 
805.1 
874.3 
88:l.3 

2 
2 
2 

~ 

O. .............. 
7 .~............ 
lL ........... 

l?:::::::::::: 
12 

7 
Ii 

~ 

029 ............. 
roo .. ~ .......... ,.... ~ ............. 1 

9(19 ~.~ ..... ~ ....... i........ '....... .. 

l'~! :::::::::::::::::t:::::f::::::' 
liI.ll· 
70.4 
78.0 
87.5 
01i.1 

10·1.0 

ft4.7 t

;a.n 
81.1 
88.!1 
00.4 

103.7 

801. !I 
000.2 
(lOS. a 
010.1 
923... 
930.0 

1 ' 

:I 
3 
:l 

~ 
:I 
3 
a 
3 
3 
3 

I.l •••••••••••• ' 
L .......... . 
2 "' .. ~- .. ~~- .. --,.l 
~ ..:::::::::.1 
5 ........... .. 
6 .............. ., 
7_~ .. ~ ____ ....... _.. __ .. · 
8, ............... 
g ................ 
10............. .. 
11 .............. 1 

5 
6 

.'j
:iiI i 
22 
19. 
\1>' 
17 ' 
15 
1:1 , 
fi 
5' 

073 :~~~ ... " _. _."~_"k~".~".,"_ .. ~~ .. f_ .......... ~a 
D,;Z '......... ~ .................... . 
~2 ,I 

084 57~"i2$:Ii;'1'''j4:2i'i''''O:02'1 

J~ .... :::: .. ~: ::::1::::'::::;:::: ::::: 
I, g~} i.... . ...1....... ;........; 

ooa .~. ·a8·i"130:·i7~·"j~:i;3·1····7:8ii·: 
0.10 ill 

I,OZR "~'!:::::::L:: ::::1::::::::: 

m:~: 
\30.:1 
\3R.2 
130.0 
145.0 
152.:1 
158,0 
16·!.1i 
[(i·1.4. 
168.4 
172.5 

110.7 
117.5 
12·1.1 
130.4 
131i.5 
H2.3 
HH.O 
11>1.4 
158.7 
\():1.7 
W8.5 ' 
173. ~ 

!137.9 
044.7 
\151.:1 
!J57.n 
1)6.'1.7 
OliO. 5 
075.2 
URO.1i 
085.8 
\lllll.ll 
!In,5.7 

I, \100. 4 

" 

:: 
0 , ........ _....... *~* .. ~~ 

L·:::~::::::::i 
o 

11, 
7 
7' 

110, 
1.002 
1,014 

071 

... ~.' ........ :.........I •••• , .... j 
.......... ,........ ,......... ' 

176.5 . 
IBO.5 
18-1.:1 
ISH. I 

177. U 
181.0 
181tO 
100.0 

I.IKJI.S 
1.001l.l 
I, Ol:t. 2 
1.017.2 

4 4. ~ ........... .. 1:1 USIl 101.2 lila. S 1,020. I! 
4 5 .. _~ __ ~ ~ ....... 13 \111:1 1Il4.7 107.4 1.02.Lfi 
.1. 
·1 
4 
·1 
4 
·1 

~ .::=:=~:::==:: 
8 .~ .......... ' 
II "._ ••• ~ ..... . 
IO~ ........ ". 
11 ........... 

12 
18 
]0. 

f> 
7 

10 

005 
film 
IlH~ 

1,01>1 1 

I.OHI) 
07! 

2D 

·.. ·_ .. ·,···......1..· .. • .. · 
.IS:ilO· t'"i3:2i' j .... 3:63', 

- ~ .... " ........ ;-_ .. ­ ........ ­
" .. ~- ...... ~ ..... - ... --~-'"'f 

1118.3 
20l.H 
205.0 
2U7.2 
210.2 
21:1.1 

200.8 
~~H.I 
207.:1 
210.3 
21:1.2 
215.0 

1,028.0 
1.031.:1 
I,O:H.5 
I,O:l7.o 
1,0,10.4 
1.01:1.1 

5 
5 
5 
6 
r. 

0 -... ~- ............ ~ 
1. .... "" ....... ~-- ... 

I
2 .. " ....... -.. ,. ~ ... ­
a .. ~ ~ .... ~ ~ .... " ... 
.\ ............ ~ .......... i 

13 
7 
,I 

Jl 
7 

"li-l 
1,051i 
1,02:1 
1. 1122 
I,IJ,H! 

....... , ........ I ......... 
, , 

29' 40.00· 13.45'" ·a:.i2 

216.1J 
218. \I 1 

221.fI 
221. n 
22·1.0 . 

218.6 
221.0 
22;{'·1 
2'25.7 I 

227.8 

I, ().Ifj, 7 
1.04&.2 
!,1l50.6 
1.0r,2.n 
1.055.0 

• 


• 


• 

6 5 r. l,nlH 22G,5 229.8 l,Ilf>7.0 
5 Ii J2. i ],1117 22S. {) i 2:lI,8 I, 05H. U 
fi 7 II l.on,1 2:11.4 2:la.1l I, OI\O~ R 
5 R .. Ii 002 2:1:1.1\ 2:15.:1 11 002.5

.... A .......... 


5 U ... •• 8' 1,070 2:1 28.1111 : 2:t~. a ! 2:16.0 I. or,!. I- ~ .. ~.- • * ~ 

5 ilL .- .. ,. ...-... Il l.tHIl 2,10. -I 2:18. fJ , 1,0(;5,0 
6 11. -~. -- - ------ II' J, JIll 2,12.6 ' 2:19. U • 1.007. I 
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TAllLE 12.-Dutu -I(secl -in cCLlculaHny esUmatea stcl'n<lunls for average tveight oj 
Jersey CO-les dUring the (i1'st 1() -/Iwnthsoj a, lctctatio'll-Continued 

• A vcragc oC first Weight changes between lactations Estimatecl values 
10 monthly
weights aCter 

Age at time oC calving I Av~ragr values 
first m onthl y

weight I ~----- Cumu- Stand-I I Cows , I ,Q,tin ('.Imu- lut.ive :lrd 
COWf I Weight' , Gains I In~N- pcr lutl\-c gams weights 

___II ___I___!____II'"~I~ gains ______ 
---~--- I ' I 

6 {~a~A~~~:~____ ;NU11lb'j{: P~':gg~ 1_"~~~~~~~~i_~::'~~I~~J~~~~~l~~~_f-~~~l~~~~-1 P~~.dt P~~~'~3 ~~!~~~:'5 
1 ______ •_________ \ 6 I 1,066 __________________!. ________ ,_________ 246.2 242. ~ 1,069.7 

6 2...____________ .. 8, 1,097 --------- _________ :_________ 1,--------- 248.1 I 243.1 1,070.9 
Ii 

6 3....____________ ! 5 i 1,100 11 36.361 13.45: 2.70 243.8 244.9 1,072.1 
6 
6 t:::::=:::=:=:= ______:~L_~~~~:_ ::::::::: ::::::::r:::::::::::::::: ~~:~ ~1~:g i;gf~:1 
6 6________________ 4 I 1,010 _________ 1________ .1 _______ .. '_________ 247.0 2017.8 1,075.0 
6 7 ___ .____________ ;, 1,076 --------- _________ ' ______ ... '•.. ______ '1 248.4. 248.7 1,075.9 
6 8________________ 1 1.080 '_ .._____ -1- ..______ __ ---.---,--....... 2.9.7 249.5 1,070.61' 

6 9_______________ 5 1,056 i 7, 16.71 14.00: 1.19 I 251.0 250.2 1,077.4
10....___________ 4 999 1. ____ .. _.1 .. ______________________ •__ ! 252.4 250.0 1,07306 11_______________ 6 t,021 !I _________!_________________ .:_.. ______ : 253.2 251.5 1,078.76 

7 
7 L::::.=:::::::: ~ i; i~~ ,:::::::::1,.:::::::::1::::::::: i:::::::::11 ~~¥: ~ ~~u Lg;gj

2________________ 5 1,088 j. ________ • ________________ .' •• _____ ._ 257.8 253.0 1,080.27 
7 3.__ .___________ 5 1,021 I 5 13.00 14.20 I .02 259.2 253.5 I,ORO.; 
7 
7 
7 
7 WH~~~~~~~W II ;:m !~~~~~-~:~i:-:~~m~11 

1 

~~~~:~~m~~~m~:i ~l ~ll:pl!
7 
7 k:::::~:=:=::::l 3 dg~ I-------~- -..:~~~~- _..~=:~.', ..--::~~.i, ~~:~ ~~~:~ 1;g~~:(l11 ....___________ 3 \ 253.2 255.5 1,082.77 

8 3 i 252.0 255_ 7 t, 082. 8• 
7 

.g 1 i 2[,0. 8 255. 7 1 , 082. ~ 
8 3 ' 249.6 255.8 1,083.0 
8 3 i 252.6 255.8 1,083.0 
8 l' 251.2 255.9 1,083.0 
8 2,,0.7 255. 9 I, OR3. 0 
8 2.10. 2 255. 8 I , 083. 0 
8 2·10.7. 255.8 1,083.0 
8 2·10.2 I 255, 7 1,082.9 
8 9 ... ---________ 3 I },077 I 7 I -J8.43 i, 13.14 -1.40 1 248.7 255.6 1,082.8 
8 
8 W::-::::::::1 i i ~~~ :::::::::1:::::::::'::::::':::::::::::1 ~~:~ ~~g:r i;g~~:~ 
!J o iii 1 i 1 255.0 255.3 1,082.5 
9 
9 
9 
9 
9 
UD~-~-r-: -r:-l~~i-:-~~-:I--:-:::~~I~-~-:--:- :_--~-:I ij i! j:1~I 

9 6•.•• _. _____ ._. _______ ;.. ___ •___ , 131 6.00 I 12.02 .48: 257,0 ~gg 1,081.4 
9 
9 
9 
II 
9 

10 
!; :~:-:;-I:-;:::-i:::~:::r::~~r~~-::-i~~:::::~:l !!I :1::::10 

10 
10 
10 L 1i l:gg~ >::::::::1:::::. J':::.:::(:'::::.J ~~U ~~n U~H 
10 
10 L ... _ ... _ 1 \l51"iit~8:78"1-'-ii'89Y::::7~' ~::~:~ ~gb:i l:gf~:~ 

The first step was to adopt the average of the first 10 monthly 
-weights in a lactation as the basic measure of a cow's weight. The 
effects of different stages of pregnancy and Jacttttion were controlled 
in this way, except for minor elfects resulting from variations in the 
time from calvillg to the next conceptioll. The a.verages of 786 such 
basic weights for cows calving at different ages are listed in table 12. 
The age of ll. cow at the time oJ the .H"st 1() monthly weights was used 
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as the basis for expressing the cow's ag~. The average ages at calving 
may have been 15 days less. The irregular changes between average 
weights for successive age:::; and the realization that a largbr percentage 
of the cows were on ofliC'lal test at some ages than others clemonstrated • 
the need for finding some other method of measuring the eirects of age. 

The effects of age were measured by the differences jn the a.verage 
10-montll weights of the same cows in two consecutive bctations, when 
the cows were on test for both lactations or not on test for both lacta­
tjons. For cOllvenience the data. were grouped according to the ages 
of the CO'YS in the later lactatjon. Data from these tabulations are 
shown in table 12 at ages marlcing the midpoints of the range in 
age for each group. The ayemge jntel'Yal for each group wa~ the 
difference between the average ages for the two lactations. Data were 
obtained from 262 sets of paired lactations. 

In combining the l'espective average monthly gains into a single 
cumulatiye average of gains, the average monthly gltins for each gronp 
except the first were applied to It range of ages extending from the 
age ill months below the average age for the previous lactation through 
the age in months above the average of the later la,ctntion. Average 
monthly gains for the first group were applied by assigning a value 
of zero for tIle weight at 23 months of age and Rdding the average 
monthly gain (9.02 pOlUlds) cumulatively throngh the age of 39 
months. Corres~)onding values for the second group began at 27 
months of age with n yulue equal to the cmnulatjve weight at that age 
for the preceding group, and continued by the cumulative addition • 
of the average monthly gain (7.893 pounds) through 44 months of 
age. The same procedure was followed for the other groups. If 
the age for the first weight was covered by the cumulative gains from 
:2 preceding groups, as it 'was in most cases, the first weight was estab­
lished as the 'weighted average :1'1'0111 the 2 preceding gmups. 

The averages of cumulative gains shown in table 12 are the averages 
of the values from the yarious grollps weighted according to the nUlll­

bel' of cows l'epresented in each gl·OUp. 
This series of average c:umulati \'e gains lutd irregularities that were 

f,moothed out by the fitting of a fourth-degree orthogonal polynomial 
to produce the estimated cmnulatjve gains shown in table 12. III this 
series of values the estimated daily gains at 2, 3, 4, 5, G, 7, 8, D, and 
10 years of age were U.34:3, 0.231, 0.147, 0.08G, 0.045, 0.019, 0.004, 
- 0.004:, and - O.OOD pounds, respectively. In contrast to the estimated 
daiJy gains in tables 5 to JO, these dajly gains show ljttle relationship 
with ~he Jlumber of cows in the herd that were on test at different ages. 

The average 0:/' the 786 basic 10-month average ,,-eights at aU ages 
in t]lis study was 972.D95 pounds. The aYerage of the estimated 
cumulative gltjns weighted by the sallle Jllllnber of cows at eRch ag-e 
was 145.812 pounel::;. The diffel'ence (827.183 pounds) added to tile 
estimated cumulative gains gave estimates of standard weights for 
the ~werages of 10 monthly weights after calvjng. The weighted 
average of un estimated Htandal'd weights wa::; D73 pounds. By these 
procedures a growth ('lu've, little affected by changes in the relative­
J}IU11ber of cows on ollicial test or by the relative ]lumber of light or 
heavy cows from wl1kh weigh!:H were obtained, was fitted on basic data 
that were little atrecteLl by cliflel'ellC:es in the stages o· pregnancy and 
lactation. 
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Variation in t.his group of data was measured by the sum of the 
squares of the deviations of the 786 basic 10-month weights fronl the 
estimated standard weights for the same age. The result was a mean 
square of 8821.1983 and a standard deviation from the estimated 
values of 93.9212 pounds. 

Average deviations at different ages were of little use in deter­
mining the normal effect of age on the standard deviation from the 
estimated values. The effects of age were mixed with the results of 
wider differences associated with the relative number of cows on 
official test and the reln,tive l1lunber of light or heavy cows in the 
groups at each age. Data in tables 5 to 10 show that the coefficients 
of variation were nearly alike for all ages after 3112 years 'Of age. It 
is reasonable to believe that the coefficients were 10\ver at pges below 
3% yetu's because most cows were in similar stages of pregnancy or 
lactation and on official test at the same ages. Therefore, it was 
decided to adjust this standford deviation for age in a manner that 
would give the same coefficient of variation at aU ages. The coeffident 
of variation was 9.6538 percent for these elata. 

Since the coefficient of variation was assumed to be the same at all 
ages, the factors, 0.25335, 0.52440, 0.84162, and 1.28155, which were 
taken from tables by Fisher (3) to use in estrtblishing the boundaries 
between 10 grades for weight, could be used with t11e coefficient of 
variation in calculating constants to apply directly to the standard 
weights for the first 10 months of lactation. The COl1SbLuts for calcu­
lating the boundaries between grades 1 and 2, 2 and 3, and so OIl, were 
0.876295, 0.918760, 0.949381, 0.975545, 1.000000, 1.024455, 1.050619, 
1.081240, and 1.123705. The stlll1dard weight, represented by the con­
stant 1.000000, is the boundary between grades 5 and 6. Table 13 
shows the boundary weights calculated in this manner. 

The constants used in calculating the boundary weights may also 
be considered as percentages. For example, a weight more tlum 
8.1240 percent above any standard weight would be equivalent to a 
weight graded 9 or 10, and theoretically heavier than 80 percent of 
the Jerseys judged by snch a standard. Such percentage values may 
be of some use in interprei;ing comparisons of inclividual weights with 
other standards besides this one constructed from data obtaiJled ill the 
Beltsville .Tel'sey herd. 

VARIATIONS IN WEIGHT DUE TO STAGES OF PREGNANCY AND LACTATION 

There may be times when weights on a cow for the first 10 months 
after calving are not available. In sllch cases it would be convenient 
to kno,Y the nornuLl, relationship between the average of 10 monthly 
weights and whatever single weight Or group of weights mlty be 
available. Table 14 was prepared to furnish snch information and 
also to show the normal changes in weight throughout the months of 
pregnancy and the following lactation. The data were grouped ac­
cording to the ages of the cows at the first monthly weight after calv­

'. 	 iug. Two groups were included for a comparison between lactations 
\' 	 when cows wl3re on official test and when they were not. Stages of 

pregnancy are represented in reverse order by the number of months 
before calving. On the n,verage, the last monthly weight before calv­
ing would be equivalent to 264 days of pregnall('Y, the preceding 
monthly weight, 234 days of pregnancy, and so 011; but wide devia­
tions are possible. 

,v 
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TABLE 13.-BolI?1daI"1I1l·cights bchceen grades for tile average 1oe(qhts of ,I('I"sc1l COlOS during the fi;rst 10 months of a·lactation 
t;,j 

~-----.,,--.------.---~.,..-
- -.---.-~.-~-----"-----.----- ao 

Grado 0 Grade 10Age nt time Qf first monthly "rig!'t, Orade 1 Grade 2 Ortlde 3 Grade 4 Grade 5 Orade 6 Grade 7 Grado S 
"'.f_____':-L__ ,/"'./ '-/ \.L '-/ "'./ '-/ 

Ycar-:Month Ponllds Pounds Portnd.1 Pounds Ponnd.1 POllnd.1 Poulld•• Patmds PO/l.nd., 
027.4 


0••••___ •__ •••• _......... , ••• _. 732.3 7u7.R 703.4 815.:1 8:15.7 856.1 878.0 003.0 030.1 

11........... __ ................ 723.2 758.2 7&1.5 805.1 825.3 9·1.1.5 867.0 892.3 


2 l_~ ~ ______..... __ ~ ~ ~ ~ ... _~ .._... _~ ______ 845.8 8\\0.5 883.n 914. 5 050.5 
2 2~~_ ... _____ ~ .. __ ~_~_ ....... ~~ ....__ .. _ 749.8 786.1 812.3 &14.7 855.6 876.6 898.9 025.2 061.5 

742.0 777~ 1 803.0 825.1 

3._ ... __ •••• __•...•• ___...___•• 758.1 70·1.0 821.3 844.0 865.1 886.3 908.9 935.4 972.2 
2 4•••___ •••• ____......__ •.• __ ... 766.2 803.3 830.1 853.0 874.3 805.7 91B.6 045.4 9S2.5 

77-1.0 Sll.5 &'lS.5 S61.72 5.............. __ .. ___ • ______ ._ 833.3 004. S 028.0 955.0 002.5 


2 6 .. _. __.......__ ............... 7SI. 5 510.4 MO.7 870.1 801.9 913. '; 037.0 004.3 1,002.2 
 !-3 
2 s._ ...___ .__ ... ____ .. ___________ ...... 795.9 8:1·1.5 802.~ 830.1 008. :J 930.5 95-1. a 982.1 1,02O.1l 
.., .. - __ ._ .... ..,"" __ M_ ... ____ .. _____ ._,.~~o - 7SS.S 827.1 854.6 878.2 000.2 922.2 045.8 07a.3 1,011. fj 

l".l 

2 0••.•__•• _••••••_____.......... 802.8 S·II.7 BUO.7 893.7 910.1 938.5 0[12.5 090••5 1,020.4 

2 10...______ ••••• __............. 809.4 S·18. II 876.9 001.,) 923.6 9·16.2 070.4 908.7 1,037.11 ~ 
......
2 11......._. __ ._•• __ •• __ •••••.•• 815.8 855.3 833.8 008.2 030.9 91\3.7 978; I) 1,006.•1 I. (].IO.1 


3 0•••••__ ._....... " ........ __ •• 821.0 8(11 7 800.4 91.1.0 937.9 9(10.0 985.4 1,014.1 1,05:1.9 ~ 

3 1•• ____ • __.......... "' __ ' "'" 827.8 868.0 890.9 921.0 944.1 Uti7. S 002.5 1,021.5 
 1,001.6 
3 2__ •__ •••___ .............______ 53:1,(; 874.0 903.1 92.~.O 951.3 0j.\.5 999.4 1,028.5 1,068.11 ~ 
3 3......____ ............ __ ...... 1'3\1.1 879.8 (lOO.1 93·1. 2 957.0 !I81.0 1,000.0 1,0:15.·1 1,070.0 
3 4.......... _... 8.J.1.1\ 885.4 \114.9 940.1 96.'l.7 987.2 1,012.4 1,041.0 I,OS2.9 
3 5.... ' ... , .... .: :::.:::::::: 849.6 800.8 920.4 94.,.8 960.5 99a.2 1,018.6 1,048.3 1,089.1\ ~ 

l-3 
3 G............... __ ............. 854.5 895. \1 925.8 951.3 975.2 99\1.0 ],02·1.5 1,05·1. 4 1,005.8 Z3 7..................... ____..__ 859.3 000.9 931.0 956.0 080. fj 1,00·1.1l 1,030.2 1,060.3 1,101.9 

as.............................. 8G:1.9 005.8 935. \l 901.7 985.8 1,000.0 1,030 7 I. 065. 0 1.107.8 
 ..... 
3 G_ ............................. sns.3 910.4 !140.7 060. Ii OIlO 9 1,015.1 1,O·Il.O 1,071.4 1,113.5 0 

oa 

3 10....___................... _.. 872. fj OB.S 0·15.3 97J..1 !l95.7 1,020.1 1,040.1 1,070. Ii 1.118. \l 00 

3 11 ........ _.._................. S7ti.l\ 9111.1 04!l.7 075. !l 1,000.4 1,024.8 1.051.0 1,081.6 1.124.1 


880.5 ~\2~" ~ 954.0 980.:\ 1,00'1.8 1,020.,\ 1,055.7 1,086.5 1.120.10............................. 

I......................... .- 88·1.3 027.1 058.0 98·!. 4 1,000.1 1,033.8 1,000.2 1,091.1 1, la3. 9 

2 . ....... _~_ ....... ...... ~ 4_" .. ~ " __ ~""*,,",._ &Q7.9 030.9 001.0 988.-1 I,Ola.2 1,038.0 I, on·1. 5 1,095.5 1.138.6 


1,068. (\ 1,009.8 I, J.l3. 0 

4.............................. 894.6 038.0 009.3 996.0 1,020.9 1,045. \1 1,072.6 I, lOa.\) 1,147.2 

5........................ ___ .. 807.8 9·11. a g-" - 990.5 1,024.6 1. 040. l; 1,070.4 1, H)7.8 1,151.3 


3.............................. S91.3 03·1. .1 965.7 G02.3 1,017.2 1,0·12.0 


' .... 1 

fI......... _.................... 900.8 0401.5 970.0 1,002.9 1,028.0 .1,053.1 1,080.0 1,111. 5 1,155.2 

7.~ ..... ___ ..... ~ .. ______ ... ______ .. ____ .. 003.7 9-17.5 979.1 1,000.1 1,031.3 1,056.5 I,O&'l.5 1, liS. 1 1,158.0 

s................... __ ......... \lOO.•5 050.·\ 982.1 1,000.2 1,034.5 1,0511.8 1,086.8 1,118.5 1,162.5 


9....................__ ........ 0011.2 953.2 \185.0 1,012.1 1, 0;17. Ii 1,062.9 1,000.0 1,121.8 1,165.8 

10••_... _•••• __ .........__•. __ • 911.7 055. \1 987.7 1,014. \1 1,0'10.4 1,065.8 1,003.0 1,124.9 1,169.1 

11. _..............._........... 1l14.1 958.4 000.3 1,017.0 1,043.1 1,068.0 1,005.0 1,127.0 1, ]72. 2 
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L 0•••_•••_••••____._._••••_••••_ 910.4 !lOO.8 992.8 1,020.2 1,0·15.7 1,071.3 1,098.7 1,130.7 J,li5.1 
5 L.___.....__••••••••••••••_._. 918.0 963.1 995.2 1,022.0 1,0·18.2 I, on. 9 1,101.3 1,133.4 1,177.9 
6 2..._••••- •• ___•••_. __••••• _••• 020.6 \l05.2 997. ·1 1,02·1. 9 1,050.0 1,076.3 1,103.8 1,135.9 1,180.6 

6 3.............................. 922, 6 997.3 999.6 1.027.1 1,052.9 1,078.0 1,100.1 1,138.4 ~, 183.1 

5 4••••••••••••••.•__.••••••_•••• 924.5 060.3 1,001.6 1,020.2 1,055.0 1,080.8 1,108.4 1,140.7 1.185.5 l"j 
5 5.............................. 926.3 971.1 1,00.1.5 1,031. 2 1,057.0 1,082.9 l,llO.S 1.142. 9 1,IS7.8 

= 
~ 

5 6••••••••_........._..._•• ___ •• 027.0 972. 9 1.005.3 1,033.0 1,058.9 1,084. S 1,112 . .5 1,145.0 1,180.9 CIl

...-:5 7__• __•••_•••••••••••••••••___ • 920.5 97·1.0 1,007.1 1,034.8 I,0110.S 1,086.7 1,114.5 1,146.9 1,192.0 .... 

5 B._._••_....................... 931.1 076. :1 1. OOS. 7 1,036.5 1,002.5 1,088.5 I. llO.:1 1,148.8 1,103.0 t' 
t' 
l"j6 0•.••_......................... 032.5 9ii.7 1,010.2 1,038.1 l,or,I.1 1,000.1 j, JlS.O 1,IW.O 1,105.0 


5 10........................_•••• 033.8 079.1 I, OIL 7 l,oao.6 1,005. G 1,001.7 1,110.6 1,152.2 1,197.5 
5 11._........................... 935.1 9S0.·1 1,013.1 I,O.Jl.O 1,0117,1 I, 003. ~ '1,121. I 1.15.1.8 1,199.1 

~ " 6 0__ ._..._...................... 036.3 981.6 1,014"1 1,0,12. :I I. OOS. 5 I,OIJ.t.r. 1,122.5 1,155.3 1,200.2 0 

6 I .............................. 937.4 082.8 1,015.6 1,0·13.0 1,009.7 1.005.9 1,12.1.0 1,150.0 1,202.1 :a 

6 2. •••• _.........._••••••••••••• 93S.5 08.1.0 1,016.7 I,OH.7 1,0;0.9 1.067. I I, 12.~.1 1,157.0 1,203.4 


~ 6 3........._.........._._._..... gao. oJ 985.0 1,017.8 :I,OI5.~ 1.072.1 1,098.3 1,126.3 1,)50.1 .1,204.7 

o 4....................._•••••••• 940.4 985.9 1,018. S 1,0·16. 9 1,07a.l 1,090.·1 I, .127.·' 1,100.3 1,205.9 

6 5........................_..... 0.Jl.2 080.8 1,010.7 1,0-17.8 1,074. I 1.100.·' 1,128.5 1,161. :1 1,207,0 f!§ 

6 6.............................. 042.0 9R7, -; 1,020.6 1,0·18. 'i 1.075.0 1,IOl.3 1,120." 1,162.3 1,2OS.0 ~ 

6 7••••.• _....................__• !H2.S 08S.·' 1,021.·' 1.0·19. [, 1,07.0;.0 I, ]()2. 2 1,1:10.3 1,10:1.3 1,2OS.0 tl 

6 S.............................. !143.5 9S0.2 1,022.1 1,050.3 l.n7G. Ii 1,10:1.0 1.131.1 1.11).1.1 1,200.8 
 >­

~ 
l\ 9__ ... _....... __ .. ___ ~* ___ ...... _ ....... ~ ..... 9401.1 oso.~ I.022.R 1,0,,1.0 1,077. ·1 1,103.7 1.131.0 1,1(l.t.0 1,210.0 tl 

" 10._........................... 944.7 000. Ii 1,OZ"{.5 1,051. -; 1.0iR.0 1,104.·1 I, .132.11 1,165.6 1,211.4 (Jl 


6 11............................ 0·1:.2 001.0 1,024.1 1,0.12.3 1,078.7 1,10.0;.0 1,1:13.3 1,160.3 1,212.1 

I'%j 

7 0..........................._.• 045.7 991.6 1.02·'. " 1,0,0;'2.8 I, OiO. '2 1.10,0;.0 1,133.0 1,106.0 1.212. i 0 
7 3.............................. 0-17.0 002.0 1,026.0 11 Ofl·1. 2 1,080.7 1.107. I 1,135.1 I, 1fl8. 5 1,2H.a ~ 
7 6••••••_...............__•••••• 0-17.0 09a.S 1,026.0 1,055.2 I, OSI. 7 I, JOS. 2 1,130.5 I, WO. n 1,215.5 <..;9........ '" ..............._•.• 9·18. " 991.5 l,027.fi 1,055.0 1,082.·1 1. tOR. fl 1,137.2 1. liO.~ 1.210,3 
 trl 

~ 8 0.............................. OiR.9 99'1.0 1.0ZS n I,Olin.·1 1,082.8 1,11111.3 1, J37. i I, liO.S 1,2W.8 
 CIl
8 3............................._ 919. I 995.0 ,1, 02S. 2 1,050••' 1,01,1.0 1,1/)\).5 1,137.0 1,171.0 1,217.11 
 trl
8 6•••••••••••••••••••••••••••••• 949.0 095.0 1,028.2 I,OM.S 1.0';'3.0 1,100.5 I,n/.R 1.171.0 1,217.0 ...:
8 9.............................. 048.9 994. n l,n2.~.o 1,056. a I,OR2.8 1,101),3 1,1:17.0 1,170.S 1,210.8 


(') 
9 0.............................. 048.0 994.5 1,02j', j' 1,050.0 1.082 . .5 1,109.0 I. 1:1i. 3 1,170.·1 1,210.4 

o 3.............................. 9·IB. :1 004. I .1.027.2 1,055. fi 1,052.0 1,IOS.S 1,I:tO.R 1.1119.9 1,215.9 ~ 

9 6..................._••••••_••• 0H.6 903.0 I, !120.i 1.05.'i.0 1. IlSI.·1 1,107.0 1.136.2 1,169.3 1,215.2 i-3 

9 g.............................. 9.Ji.0 992. \l 1.020.0 1,05·1.3 1.080. i 1,107.1 I. las.·, 1,108 . .5 1,214.4 t' 


t:'l 
10 0 •••••••••_................... 946.3 902.2 1,02.1. :1 1,053.5 I,OiO.9 1,106.3 1,13·1.0 1,107.6 1,213.5 

10 3.............................. 0·15.5 901.3 J, 024. a 1,0.52.6 I, Oi8. 0 1,105.:1 I,J33.0 J, ](lO.O 1,212.4 

10 6•••••_•• _..................... 0-14.5 000.3 I,023.a 1,051. 5 1,077. 9 1,10·1. 2 1,132.1 1,105 . .J 1,211.2 


l\.:)
--~~~.-.-----~ .....--~-~- --~-~- -----~-------~~---~-----. 
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~~P"nu: 1·1..~A1'('r(l{I(' 1rl'iollts (//1f1 (lcl'i(lIiOIl,~ froll1 /111' on'/'(lor 0/ IIIr {irsl 10 1I/(lJ/lh'lI '1I'('irIlIIN (1/1('/' ('(Ill'illfl for .!rr/WI! ('olf'.~ (/1 "'OI';OU,Y o 
'//1 fJ)1/" Ii I!!'{0/'(' IIIH/ 1//1 ('/' ('(/71' ill {I 

A~l' !\roups 1 

-----,.....-----.~-.,."..~-,~"-- ~...-,..-.,,-.- ---.-~- -----1- '---"'~IO' I;;-;~:O~':---
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The average lactation weigllts on ,,-hleh the deviations in table 14 
were based \yere S00 ponnds for the :2:1- to 30-mouth-old group, P85 
pouncls for the 36- to ·1:"-l11onth-old group, nn:2 pouncls for the 4S­
to 5P-month-old group, 1,0:31 pounds for the GO- to 71-month-olc1 
group, 1.0M pounds for the 7:2- to sa-month-old gronp, 1,027 pounds 
for the 4-8- to 123-month-01cl group, 1,053 pOlll1ds for the cows on 
test. and PSG ponndl:l for ('ows not Oli t!;'st. 

"'"eights Itt monthly int(,lTttls pr('yiOllS to cull'illg shO\n'cl tty!;'rnge 
gains (lurillg Jl!;'riod~ of 0 months o-r 2G.J, pOlll1(1;; 1'01' :2-yeul'-old (,OWS, 
150 pounds Jor ;~-.n'nl'-olc1 eOW8, anel 1:1:2 pound;; for +-year-old (,OW8, 
Morgan and Davis un fOllnel total gnim; in .T('n-wy cows fOl' th(' Jil'st 
of $) monthly \wights toth(' time of {'alYillg of 231 POlllH1s j'or the 
first gpstatioll, 100 ponnds for tllP spcond gpstatioll, and !fi7 pounds 
for the thircl unclluter gestations, Tit£-' data ill table 14 show that for 
<,o\\'s 3 Yl'ur:; old and o\'e1', the ~l\'erage D-l11onth gain:; \yere 1G1 pounds 
for cow:; that \Yent on oilkinl test after eahing. anel 121 pounds for 
cows that did not. Mont111y gai ns were g) 'ell tel' during the ln,ter 
months of l)l'pgnUllC)" in all groups, anc1 t hpse <1 itrerences between the 
gains made during Pllrlil'1' llncllatE'l' month~ of pregnancy were greater 
fo)' 01(1£'1' (,O,,'S than :fol' younger ones, 

• 
Since the Inst \H'ight lwfm'p ealYing and the first -weight after 

eah'ing \H')'P tl month apart. no l11('aR\11'p of nhrupt ('hanges ill weight 
at calyil1g rilllP was ll():;"iblp, HowP\'('l'. 1'11(' loss('s in ,,-('ight during 
thiR month were G;) j1ol1lHls -for 2-)'e:u'-nld ('O\1'H, 7D pounds for 3-)'efll'­
old (,OW<', RD pOlllHls fOl' -[-- amI ;i-Y('l\l'-old cows. nnd !11 pounds ~ol' G­
ypar-old ('ows, ,\11ilp :2-YPlll'-ol<1 ('ows h('gan gailling ill wpight imnw­
diatl'ly :lft(')· tIle first Jl)onth, groups of ol<1l'I' ('ows ('ontinuN1 to lORe 
wpight 01'01' nllotIwl' month or two, This {'ontilllH'c1 los!' in w('ight \n18 

slight for ('ow:; rm oflicial tpst. hnt it "'as 8('I"('l'al lllOnths b('[orp COWR 
not 011 tpst bpgun to gain ill ",pighl-, 

Thp ['()11111111~ of dp\'i;tti()l1~ ill tablp 1,j- may h(' lIs('cl t-n pl'o\'i(l(' a 
meaus of ndjn~tillg :-::ill,!!:l(' ,\-ptghtf: OJ' ('('['tnill "Hies of ,,"pighls on an 
indh-jdlwl ('ow to all p<juin\lPllt II1-mollth n\'PI'ngc> \wight,whi{'h is 
t-he ll<tsis of flip tahle of honndnl'Y wpi![hts fOl' .Tprs(·," ('Oil' grades, 
Howenl', 1I1(')'P is IlO \I'lli' of lle('rnlntiug I'm' rlifr(,I'rll('p~ bpt\\'(;PlI <li-I'­
'l'el'ellt- ('ows ill tlli::-. I'('lnti'ollship, In l1~ing th(' dp\'intions in table 14:, 
minus <l('\'illtiollS HI'P ad<ll'd to thp Co\\,'s \\'('ight at II <'('dain month 
01: gronp of lIIo11ths and plus <1eYiatiou:, HI'(' sllbtraetpd i'romit. to 
gil'e an adjuHtE'd w('igbJ that ('un 11(' nspd in eOlllpaL'isOIl with tll(' 
bonncl:u',\' ,,'eights in tabl(' 13, Two- and t'hl'ee-~'eal'-ol(l ('Oil'S should 
be tl'eatNl as srlHU'fltp groups, All otlw]' Yn.hH'S ('011lel be obtained 
from the ('olnmns lWlt(l£'Cl .[-N to 1'2;') months of a!!~', For exumple, sup­
pOSE:' that n (·ow ;i7 mont-hs of age wpjg-hed H'i5 pounds at 3 months 
aftpl' calving, Tabl£']4 "ho\Y8 the deyiation to be - H pOlmd:;, Add­
ing 14 to fl7;i giyps n wpig-ht of \lEi9 pounds, \\'11ic11 at 5'i months of 
age (table 1;3) woule! he gi I'Pll a gl'UcIp oj' 4, 

-. GradeR WE'l'(I assignecl t'o the 'i8n basi(' IO-month tlwrage ,,'eights 
used in preparing ('h(,8(' shtnc1nrcls flS a tt'st of the actual distribntiol1 
of these grades, - Theoretically. thel.'e should haY(' be(,l1 the Sflme 
number of weights "fOI' eaeh grade, A('hlltlly, tllP number 0:1' weights 
for each grade fl'om 1 to 10 WHS (;2. flG, 7K R~, SG, 7G, SG, GS, 65, and S7, 
l'espectiYely, Corresponcling llumbers Jot' th(' '14'i In.ctrltions for cows 
on test were 11, HO, 2H, '.1:2, 45, 4:8, G7, 4P, 52, ttncl 80, Rimilar numbers 
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for 3aO laetn.tiollS of ('ows 110t on testw!:'!.'E' 51. liB, :15 .•~!l, ·n, 2S, 1!), 1n. 
13, and 7. Proportionally j'ewel' 01' the hi~h('t, ~mdes WE'ut to tllE! 
('ows not Oll test. 

TIME TRE'\J)S [i\ THE AVL:: RAGE WEI.GHTS OF JERSEY FEMALES •AT BELTSVILLE 

The pOHsibility of n. timp tl'Plld in th(l a\'Pl'HI!(l wl'il!ht~ within a 
herd was indieatpcl b:v o(,('Hsiouai obsl'I'\'atioll;; ami Hlipportpd by thp 
known E'Xist!:'llep of a timp trputl toward hil!ILPI' le\'('Is of PI'o<ilwing 
a bility as a I'esult of H su<'cE'ssful bl'el'diul! pl'Ogl'!Utl. Fo!.' PUI'POS(,S 
of a stmly on HIit'll II qupst iou. thpsl' (hlta on t hp wpil!itt...; of .f l'l'Spy 
:f.emrtles ha \"(' 1'11p ltd\'IUltnl!E' that tlIPY nl'P based 011 11<1('<1 natp IHlIll bpI'S 
oJ -{'enmlps ill a hpl'Cl that was mailltailH'd (1) tllldpl' I'pl:t!in'l" uni­
form em'il'olllllPllt ()VPI' n ('ollsidpI'U.l>il' llUlllIll'l' of YPHI'S alld (~)' with­
out enlliul! f()I' p!.'oduetiou Ol' uddinl! ptll'ehased '{'Pllwlps, 

The weights nt- y;u'ious al!l'S (rf tl1(' ,]!:'l's!:'y fplll!l l('s IISp<l ill t-lw 
[ll'E'\'ions stucli('s W(,l'P labuln (('(1 tU'l'ordi ll{! to tllP yl'HI' 0 f hi 1'( h, The 
Hyernge weights :fI'OIll ;-;ueh tabulatiolls nl'P shown ill tablE' 15, The 
a "(,J'age\Yei~hts on (':tell Ii IlP an' from thc snnll' I!I'Ollll of fplIlules, 
mi nus those thaI: left the hpl'd" 

1'11(' Pllyil'ollmPlltnl ,YPIU'", a;; distilll!ui:-:hpd fl'oJll thp year of bil'1'h. 
eRn be cl('tpl'llli ltPd IOI' HllllP n\"Pl'HI!E' \\"pil!hts by lHld ill,!): thp !ll!(' to Ole 
year of bil'1'h, For PXillllplp. tIl(' Pll\'il'OlllllPntal yenr;; fol' f('malps 
born in lU:1O Wl'l'P fl'olll ,fnllllnl'Y j!l:\O {o J)p('Plllbpl' l!J:lO for \ypights 
fit birth. '(!'O1ll ,Tul)~ JD;I(] to ,TUliP ]!l:ll 1'01' \\"l'ights atll-l() days of agE', •from ,}anuar\, l!l:n h) J)l'(,l'udH'l'W:\ 1 ['OJ' \\"Pi!!lltS at 1~ 1l1Onths o'r (I<rP. 
from July Ifl:l1 to ,Tullt' ID:\~ 1'01' \\"Pights a-t IS l1lonths of HI!P, n~cl 
from JHntt:t1'Y W:\-I to 1)Pl'PlulH'I' l!l:\·j 1'0l' wl'ight:-: at .j yPHl'S of uw~, 

For thE' snnw gl'oup of fplllalps" tlll' Pllyil-Ollllll'ntal ]>(,1'io(1 fol' 1ll0'lt 
of the fil'st-lnetatioll w('igltt;;, l'n('ll of \\'hi('h was all H\"PI'al!l' of III 
l110nthly \\"pil!hts. would linn' ill'!':! f1'01l1 ,Jt\1l11aI'Y l!l:I:2 {o .\Jll'il 1!l:1,L 
'I'll(' Pllvil'onnlPll{ai IJ('l'iod 1'01' lIlatlll'p-lal'iatioll \\"pil!ht;; would lun'E' 
bCPl1 spn'f[c1 oYl'r a I!l'palpl' lllUll hp1' 0 f ),pa I'~, IJPl'H 11;;(' ladat iOlls begin" 
ning at an,\' Hl!l' hehn'Pll ·1· :.IIHl K ,\'PIlI'S \\'PI'P IIspd in (mlpr to base 
tlt('sp yalupl-> as faJ' as jlos:,.ihlp OIL \\"pil!ltls oiJtailw(] dlll'in,!! lacblt.ions 
on t,~st. 

An lil'st-Iactation \\,pil!ht;; \\"PI'P nclju!:itp(l 10 a {'tI h'ing al!P of :W 
months by Illultiplying tIll' standard lacta{ioll \\"pil!ht 1'01' ~(; 111011111..; 
of :tl-!:P by till' mlio of t II(' ('ow's I:ldatioll \\'('i~,dlt (U\'idp!l hv t-lw stand­
ard 1nd:ittion weight 1'01' ('O\\,;; of1H'I'llI!P, AII' IllHt 1I.l'p-ladaiioll \\'pil!hts 
W(ll'(' adjusted to t1 ('aldng ngp of 7 yean; ill tIl(' salllP IlH\llllPl'. 1'11(' 
fltljus{:pd \':dups at , -"Pill'S of :lgt' arp a .good I'PPl'PsPtltatioll of ('n('h 
cow'" maxinntllJ wpight whi](' ill Illilkilll! cOllditioll, 

Somc of tl1(' dit]'PI'PIH'P;; ill thl' il\"Pl'!\I!<' \\'Pights fl'Olll a sol'!ing 
accorclin~ to tIl(' )'<':11' or bil'!h may han' ilppn dill' to illhPl'itNI <1il'­
:fl'l'enc('"rrolll tI1l' ;;i r('s t lin t \\'l'I'P IlSl'(l. Tht'I'pfol'l'. Il't{ PI' s\'mhnl!-' 
are llsPc1 ill tabll' l;i 10 illtli('a{e {Ill' bulls sil'inl! oll('-sixth 01.' 11'101'(' of 
the lwif('I's \\"lios(' \\'pigil!s til'(' {fllbulalpd fl'olll Ilirt h to 1:2 luolltllS of 
age, 'rIlis lIlay 01' Illay lIot Iran' 1'('jll'l'!"l'Il[l'd thp Pl'oIHlI'{ioll of of\'­ • 
spl'ing HUll 1'('lIlHilll'tl ill !II(' hl'I'd {o oIdl'I' ngps, J..l'[(l'I'S (/ to h, illclu­
sive, I'PPl't'SPlIl :-;il'PH that \\'PI'(, i)l'olll!h{ ill fl'olll o(Il('I' 1tl'I'dl-', L(~tt(,I's 
j to 'U, illclusivp, I'PIH'pspnt sin's oril!itlHI illg ill (hp Ikitsyilll' lwl'cl and 
frequently us('d :fOI' lil1('/Jrp([ 11m! iugl-i, 



BELTSVILLE GROWTH STAc~DARDS FOR JERSEY CATTLE 33 

For all ages there appe!u's to haye been a trend toward higher 

'. 
weigh~ for the first 10 to 12 years and then a leveling off, or possibly 
!t decline, for the next 21 or 23 yen.rs. There were numerous up-n.nc1­
down clutnges from one year to another. Similar trends were found 
jn Holstein weights at Beltsville (5). The parabolic nature of the 
trend was clemonstmtec1 from the Holstein data by the greater reduc­
tion .in errors of estimate from using this type of a curve in regression 
l:ltuches. 

On the basis of these (indings. it was decided to use the data from 
caIns born in H)20 to 1980, inclusive, for a study of the ascending 
trend in weights and the data from anima Is born from 1\)28 to 1951, 
indusive, for a study of the leveling-off period. Axerage weights for 
all ages were lower during the ascending period. 

A sumnmry section of btble 15 shows the l'esultf; of tests of the 
significance of c1 i fferf'nces ill the a ,-erage weights for cl i fFerent years 
of birth. The ratios of the mean squHl'eS between years to the mean 
squares within years were highly signi1ieant for weights Ill- nearly 
all ages except at birth. 'Weights at bil·tb were dis!inetly different 
frum other weightfl, in that they ,{'re little atfectec1 by the years in 
which they wer'e obtained. 

Linear regression coef1icients were calculated to show the pOflsible 
trends fl'om Olle year to another. The l'egreHsioll C'ol'llkients at the 
bottom of table 15 sho,\' It general trend for slightly higher "'pights 
throughout the ;~:3-yelll' period as a whole. TIl(' first-betation weightH 
and the mature-lac-tatio)) ,,·pights were exceptions to III is trend. 

When the ;m years were lli,-ided into ~llPL"iocls. Owre were highly 
signilicant yearly increasps in weight for all agl's ('xeept hirth during 
the period ~fl'Olll 'I !l20 through ll1ao. 011 (he other hand, t1H'I'e was It 

trend toward lower \wights clming the period -1'1'0111 H)28 through 
105l. Till' deereas('s beeume significant aud higbly siglliiieant at­
older no-cs. lYeights ttl birl'h were llll ex('eptioll to this trend, 

Thel'; is no eHSY l'xplannJion of these tTends. Conlliclering thr 
drolts lllad(' to lllaiutain n l1ni-for11l ell\'ir()1HuclIt and toll(' :I'ne! thut 
l'ahres, older heifers. ancl co\\"s wpre fed in clilYel'l'nt lJal'lls and tIml; 
diiTerent methods were uspcl in eakulating their.' rl'quil'enu'nts, it- cloes 
not Seem likely thllt -I'f'eding or cllyirOllment would have rl'sulted in 
similar: trencls nJ a11 ages. 

'. 

Frequently the awrage weights of' a group of nnillltlls hOI'1I in a 
certa.in yelu' were higher or .lower at all ages than thos(> fOl' animals 
born in of:her yelll's. Anim,tls born in :19:3~,tn;HL or In4() are sueh 
exantples. Thiii suggests that SOllle of the <litrcreHel's in the n'-emgp 
weights of Ylll'jOliR groups were inhel"ited. It may also be obselTed 
in tflble 15 !-hat average wcigh!-s \\"el'e high for animals 1>01'11 in the 
years In32 through :In:35, when the offspring of sires f. {I, and 11 \\'el'e 
pl'eclomilUlnt, and that R\'erngl~ weights wel'C consiclerab.ly 10\\-P-I' aHel' 
1935, when the oirspri np; 0:1' variolls Heltsvme-J.'aisecl fam ily si res \\'ere 
predominant. In tllis respeet the mnnap;ement of I'll(' Holstein herd 
at Beltsv.iJle di tfel'cd :l'rom that: (rt the .Jel'fley heI'd. TIll' use of sires 
brought in hom outside was eontinuous in the Holstein herd.. The 
llVel'age ye!lr]y weights in the Holstein Jwrd showed no definite dowl1­
,yard trend cllu'ing the yeRI'S 1928 through 1951. 

http:consiclerab.ly
http:certa.in


lOW 
1920. 
19~1 

1!'22 
Ill:?:l 
1~21 

1\I2.i 
Hl2tl 
1Il27 

192>' 
1\1211 
I\lan~ 

In:lI 
19:12 
IO:l~ . 

utH. 
l!J3;l 
10:111 

10:1, 
UUS 
mw 
lOW 
Wll 
1912 

HH:I. 
I9H .. 
l!1\;' ~ 

Will. 
1917 
Iq4~ 

Il," 

h, 
h 

~ ~ - - • - - + I ~ ., •. h 

m 
0 .. , 

,. • . ~'" .. --~ - *! - _. 

r. ~' 
p 

_.1 r w 

• 


d 
,j ~' 

e. 

o~ 

1~ 

., .;'t 

tf 
I 

o.p 

1) 
n 
l' 

r. 

r, k 
f, 

f, r, 0 :jf, 0, h 

: l, h .1 
'ih; q:;:', ':\ 
. q. r ,.I 
> r . .s 

II, S j 
II .1 
n 
r. :1 
0, r 
'TI, T 

11, o~ 


18 
15 
13 

lIr 
S i 

17 ' 
16 
IS 

19 
22 
12 

28 
10 . 
13 . 

13 
15 
9 . 

,/)5.-1 
1>1.0 
U7.S 

,:;,1. 2 
5(\.0 
5·1.6 

fi:tO 
57. R 
fi7.1 

5tl.f1 ! 

"ii. (\ . 
5G. {) 

.;5.9 
55.n
ols.n 
50.5 1 
5i.0 : 
.;2.3 

18 
15 
13 

Ii 
J\
S . 

17 
111 
18 

19 
22 
12 

2.~ 
\6 
13 

13 
15 
9 

28·j 
303 
202 

270 , 
207 I 

287 

0-0-1­
2ifl 
270 j 
282 ~ 
0-8 ' 

2~S ! 

270 : 
272 
293 

262 
278 I 

27:1 . 

IS I 
15 •
la 
17 
J\ 
S 

17 
16 
18 

19 
22 
12 

28 
HI 
1:1 

13 
15 
9 

• 


520 
5.12 
523 

.)12 
5211 
539 

5J.1 
512 
519 

Hi i 

lA j 

10 
21 
12 

0­
-I 
10 
13 

13 
15 
0 

-d:! 1 
nr;,1 

fiGn' 
670 , 
fiB' 

G·]n· 
630 
66i 

613 
637 
628 

'0 

, 

IO! 
10 . 

I 
13 ! 
15 i 
10 : 

19 
10 
.; 

7 
10 . 
3 

J 1 U/~ 

1,097 
1,0·19 

1,020 
1,062 
1,IH3 

1,075 
1,05·] , 
1,0\9 

I,OZI 
1,083 

9~·\ : 

959 
087 . 

1,107 

9:11 
O~·] 
OSi , 

J;;:; 

13 
Ii 

7 
7 
S 

14 
1\ 
12 I 

15 
17 
12 

21 
13 
10 

s 
12 

~ I 
nl 
6: 
4 t 

51 
,1 
8 

7 
6 
0 

£3 I 
790 
810 ~I 
837 3, 

• 


1,155 
1,2J.1 
I,H' 

1,09! 
1,170 
1,000 

J,08'1 
1,0·1(\ 
1,008 

1,035 
1,034 
1,06·] 

989 
997 

1,151 

975 
1,100 
1,054 

C>:l 
~ 

8 
OJ 
o 

~ 
H o 
~ 
t;j 

~ 

~ 
~ 
Z 
..... 
o 
0:> 
00 



• • •• (" -­

1940..................' I. .. " .•... :............. ........... 7 i 50.1 7 I !!is I 71 b20! Bill' 21 1,107 51 ...............
71 873 1 
1950 ................. t•.•••••..• ] n ................... , II! 00.7 11 2iQ 11 634 I 10 681 ,........!......) 8 878 •••••..••••• '" 

19,il................... t. ......... ,............;............ 3, 03.7 3 331 ;lj ClOg t 31 nil........ ......... . ............. .,........


1
A;~nlgrs: . , ; ----.---1--- .---'---1---.---:--.-:---1---1;-_.._._. --- Cd1 t:':l1919-51 ............................ " ................... ' 407' 55.S:. ·10. 27.7 ·t07 520 :lOU! nOli 2.ij 1,008 300 S75 l(H! 1,082
' t"

lmrhlO..................................................... ' JOO; 5-1.9: 109 , 2651 109 , 405 107 !lall .. 80 0601 .0..3, 803 .65.1,086 1-3

I928-5L .................. ~, ........................... j 341 55.7: :lH' ';'-:) L.an 529 :132 6.0•...,201. 1.030 1 .252 j 884.- .... !!.~_ 1,087 (Jj


'! ' Mean squares b~t \\"~cn yenrs: ' I : I 
1919-51..... ...... ...................................... jl. 2 2.1110" I 8,792' , 15. nos' , 

j 
'.' 32, 55S' 'I 20,170· • 18,5,13' , ~ 

t:':l1919-30 ...... __ ...................................... j 82.0 .11 1 10,001" H.O';!" ; 27,0-1:)" 27,014' • 15,9-14

1028-51 ~ ... -... ·-~"- ... -- ...... ---·~ .. __ "' .. ~_ ..... _......... M .. _.~_ ... ~ : tH.R I,oSp· 1 a,69P' 12,3i1" i 21.;)17"" 
 19. ·187' , 21.021' , o)Iean squares within years: 

____ 

! ' 
~ 1919-51....................... '" ....................... j ,'9.\) 702 I, ';2·1 2,701 O. am 
 4,29l 7,877 o191!h10................................................ , (II. I iiii 1,729 2.001 I R. ilO • 3,550 8.225 :::
1928-51................................................ 1 iiI. 8 fiSO 1,52.1 2,620 \),:150 
 4,4·15 7,453 ~ .--~-~-. -_. -- ·_---·---1--·..

RegreSSion Of weJgllt on years: Pi
1919-51......................... . .Oj9 ~m' • 1.'1:1' , .IlS • 2.62' • -.79 -1.351919-30........................ .. -.31\) ~W' 11.13' , 11. l3' , I 17.al' , l4. 0:1' , 16.14' , lJl 
1928-5l ........................ . .16.1 ' ; -.00 -.il' -2.12' .. -:l.fiR' , 1-3-5.03" -6.22' • 

~ 
'1 asterisk indicnks slgnifie.mce ~t tlw 5·percent le,-cJ; 2 asterisks indicate slp;nlficOIll'c at the l'pcrC('1ll Irl·pl. tl 
''I'he 21 IndIvidual sires are represented by Ihe letters a, b, c, etc. '['wo or IJIOrt' lel1crs In the snnl!' COllllllll indlt'fl(c thnt 2 or In 1fC bulls sired a shnlinr proportion of tbe heifers > 

bom In tbat year. ~ 
o 
(Jj 

I-:J o 
~ 

<., 

t=:l 
i:'-' m 
t=:l 
~ 

~ 
t<"" 
8 

~ 
I:,,~ 



36 n;CHNIC'AL B1'LLE'l'JN 1098 

AU of these obsprYatiolls Ipall to the suggpstion that in a breedulg 
program of outcl'oiising to sires pl'oncl for high production, the 
average weights .in all lU:isel1lblrd hpl'cl will increm;r for:2 01')3 genera­
tions and thelllewl of!'. 1'lH'n, if the <Lrgree of relatiollship bptwPPIl • 
mates is increased agnilJ by elosing tllp IIP1'CI to outRiclr blood lines, 
II trend towar(llowPl' weights may hp expected, 

RELATIONSHIPS BETWEEN EARLY I:\fD MATURE WEIGHTS 

The weight datlt from the .lel'sP," bl'Ppliing PXIWI'illlPllts pro\'idC' an 
excellent opportunity fo1' a HtUely oi! thE' l'E'latiOllSlllp::; be(wPPIl parly 
,"eights and maturE' weights, be('tlllSe of the ptl'ol'ts that ,,"PI'P mndp in 
the experiments to maintain uni:f'ol'l1l Pllyil'Olll1ll'lltnl ('ouditions nnd 
provide a liberal plane of fpedillg i!ol' g\'()wth aIle! milk lll'oduetioll, 
By using a munbE'l' of weights obtailH'cl sin('E' IhE' stamlHl'cls wprp ('al­
culatecl, data were madp aylti lab 1 p froll1 biI't h to llwturity 01' llPtU' 
matnrit:r on IGl .JprsE'Y ('ows, '.I'll!:' ,,-pighti' (ff inhl'('(] ('O\\':'; 'and twin:.; 
were not used, 

The prpfe\'I'ecl mensUl'p of a ('ow's lllutm'e ,,·pight would be the [l\'pl'­

age of the first 10 monthly wpights during' a la('[atioll Oil tE'st bpgiIl­
Iring at; ypars of agp, :-;\1('h \\'pights w()ulclllP elo::;p (0 tIl!:' maxilllUlll 
weights of cows in milking condition, when on carE'-ful feeding, 
Xatul'all)-. :f'E'\\' ladatiolls of ('OWS 011 (-pst b('ga\l at ('xadly ; ypal's of 
age. Although table l~ shows l'elati\'E'I)' millO!' chHnges in the stalld­
ard weights aiter (jl/~ ,\'PHI'S of nge, mallY ('ows '\'PI'P stn!'tpd on ()fIi('ial • 
test at earl1.Pl' ages, but 111lCh'l' lllatUl'p-test conditions, The!'efol'p, all 
weights obbtilled during ladntiolls at" l1HL[l\l'P 01' Jwal'l," mat\1I'p agE'S 
were ('oIlYf.'I'I"ed to H 7-YPHl'-olcl £'ftuintlE'llt. b," w~ing IIH' J'atio (rf PHeh 
('ow's lactatioll 'n'ight dh-idp<I by the stnndal'd \H'ight -fo!' ('O\\'::; of 
he!' age, 

Adjustiug the lactation weights fo!' agp mad(' i ( possil>h' to j 1l('lu(lt, 
data from It llumbpr of ('ows ('ah'ing a:f'tel' -I- ,\"PHI'::; oj' agl' hut ,,-i(hout 
Int('1.' 1adat-jOlls OIl t!:lsi". H()\\'PYl'I', ill spitp of IllP ('fro!'t" to obtain 
lh(' c1at!l from ('o\\'s Oil ofli('in.l tesf, Ill'al'l" H (hil'!! of tllP Illutlll'p-ln('(a­
Lioll weights in this ::;tutl,\' \\'PI'E' not obi:; i 11 I'd 1I1)(lpI.' I('st ('ond i (iOIlS, 

First-lactatioD \\"l,ights wprE' a<ljw.;(p(l 10 a en :yinl! age (rf ~(j nlOn(h:.;, 
.in the malllWI' ]lrpyiow;ly ell'scribp(l. MOl'P Ihan !Jl ])(,\.'('pnt 0:1' thE'hl' 
liJ'st-laetation wpights WE're obtninNI froIl1 ('OWS on ofli<"iHI tPHt. 

The results of these studil'1:-1 on tht, l'plHtiollships bpt\rppn wpights 
at earlier ages and matul'P-l:tetntion "'(lights HI'P :,;lloWJl ill tn ble J(i, 
Additional sludi.ps WE'I'P madp of Ihp \'(>lal'iollships lJphrl'Pll w('ightl-' 
at bid-It alld at (j months of :Igt\ alld bpI \\"PPIt \wights at 12 mOlllhs 
of age and during tll(' first- lactatioll, 

Al! correlation C'ocfliciPllb.; wp\,p 11 igh l.v sigll ifi.(,H nL showing n c1pfi.­
nite l'elationship bpt\\'(>en cnl'l,\' w(,1gh(s and lall'l' wpights, ,],h(' S\1('­

eess.!"e jllC'I'ensps in Illl' COI'l'plalioll COl'fIi('jPllt::;, -f'I'OIlI (),:3~iH 'fol' bil'lh 
and matuI'~I-lnetati()1l wpighls (0 O,7;;]!) -1'0\' 6!'sl- and lll:ltul'p-\a('!:atioll 
weights, (l(,l1lol1sh'atl' thp gl'(>af"PI' \,plinl>ilil)' of ('tiel! olllpr ag(' ill PI'P­ _J."-' 

dieting llInJm'p-Ia('i:at-ion w('ight;.;, ., 
.AuothN' clC'monslmtioll of IIll' rplal-in' \'HlLI!'s of l'arl~' \\'eights in 

pl'edieting IlUthll'p-llL<'fn I iOIl \\,pights if silown in (h(' proportion of 
thl' sum oJ SqUHl'Pf f()I' IWtllll'p-lal'htfioll \\'Pights (.\',1/') that waR nJ­
il'ibutablE' to !'e,L'l'pssion OIl PHl'lil'1' \\'('ighI l-', Tlw,\' ill'(' H110\\,11 in faille 
IG as p(,I'('elltagp \'HllI!'H <'nkllIall'<l l\:-; j'::(l!)f)), TIlt' 1'('la(-i\'el), low 
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TABU: J.6,-RelatiollsltiJlS (lclween ,!t'Ci!!!!IS (Ii liiffercllt (I.flCS ill 'lie ,~/lIII(' Jersey 
fe-lIIales 

Eprli(" wrights Lull'r \::;i~~~-------" ,n:--I--IStand. 
---·-----·------1---------___ ('orr('. due: Rn. an). 

I I" UOlllIl,.>, ell'I'lII' 
.\Yrr· ' Stand· Awr· Stand· htw!1 S"'<Iurigrrssl~lI, tion• I I 

Agr nge ! ard .\gr n~p nrd (~Olh;, to rp'j' c'!I'lll- I from 
weight' d"l'in· I weight d!'Yin. Clt'lIt I gres- ell'llt I regrrs. 

I tioll I 'Iioll I siou f sion 

-.---- POl<lltl);::! i-;:;;: .~~:: --l-;::r;;::' 1'01<111/.' 
At bi~~h --'" ~q I !.~ IMature hlClatiOll' l,OS-I 91.4 0 a2~1 i 10. ~ ~ ~~ ~~. 7 
90da)~ .... -- .• , 13S 1.,8 !.. do... 1,lt"·1 91.4 .4-1_1, !D.D, _,_. I Ii•. ,I 
ISOc!uyS .. ,. -- 2,·1 I 29,5" <10. I,m;.! 91.-1 .512,1: 20.;J i 1.511 i ,Kli 
12 months_ . _\ 510 i -\,1.7 i. do.. I.O!;'I 111.-1, ,560" :11.4 1.15 ,G. 0 
IS IIlonth~. " . I 0,10: [,It 7 '. . \10 . 1. OM IIl,.j ,5772' :la.;I' . !Ill ,-1.9 
r"ir~t lactnUolI '" 1\711 I 'U.O: .do ).l~~'I' UI. -I . ,f>!U M.", ,Il' l~l5 

I~-"-'-"-'--'--- -"-'" - ..... - ... j __. 
.\t birtll • 5G ! ,,~ ISO d'.y, 2,-1 211.5 "lSI, ~ 2:1.2 1,83 25. 9 
12 months , ... I 510: H 7 i First ItI"('ltion Sil): ,0,0 . iii III , 3,.:1 ,97 56. I 

I ' , 
".-.-"---~,~.---~.------!~----

I All ('OrreIntiOll ~N1idellls lin' lll~hlr Si!!flilh'JIlt. 

('ol'l'elation eoellleiC'nt of (),:3~j+ bC'twC'C'11 bil'th "'C'ights and mature­
Inetntiol1 'WC'ight~ H(,(,OIlHtNl fol' only ]lUi PP1'(,Pllt of the RHnt o:t: squUl'es 
for lHat ul'p·hLdatioll \\"(' ights, Oil til(' otltPl' ha 11(1, t hC' ('Ol'l'C'litt ion 
of (l,T511l bC'hYeC'1l .Dt'St· llntl lllatul'p-ladatioJl ,wights R('('ollllted for 
:i6,0 llE'1'('ent of the SlIJll of SqUlU'(\S Jor lllalm'C'-lad;ltion ,wights, 

• 
TIll' stalHlal'l1 deyiatio]lf: from l'pgl'pssioll, 01' :-:tandtll'd PI'l'()I'~' of psti­

mate t'or llIutm'e-Jadutioll wpighlH, \l'PI'(' Slll'('pssiwly lowC't' :for eaeh 
llldC'l' age that thp pnrliPI' wp'igltt::; 'H'I'P ol)taiIlP(l.' TIli:; nllue :1'01' 
('stil1lat(>s frolll "-l'ight:-: HI hil,tll was +,7 !loUIHls lpss t.hall thp stHnd­
tu'd dl'\'iatioll fo1' matUI'P-],ldutioll "'C'ig-hls. 'I'll(' ynlne fol' C'stimatC':-: 
fol' Dl'st-Ia{'tatioll wpig'ht::; \I'll::; ;\(),!l ]l~Jl1llds l('::;s thun tlte stulHlul't1 
dpYintioll £01' lllatll!,p-lndatioll\\'C'ight:-;, 

The ([ata :JiOl' lIlallY indi\'idllHI ('O\\":-; g'a\'p thl' impl'C's:;ioll that (]lE'l'e 
waR little l'elaf"ioJlship IJei\\'eC'1l \\"pighl:-; of t'Hh'C's at bil'l.b and their 
\\'(>ights at olcl('l' agps, A ('olTPlntion l'oPiIi('iPllt o:f (lA-KlT showed a 
';oll!:'idl'I'H 1>1,\' highC'l' l'l,latiollsh i p bp("w('PlJ wpjgh (.:; al hi l'th and at 
180 clays of agp thall bC'hYPPIl bil'th \\'('ights Hnd ll11ltm'p-hldntioll 
\\-pights, On tllP otllpl' hall<l. tlw slightl)' highpI' ('ol'l'platiol1 ('oC'/liciC'lIt 
o:i' O,.iI:U showed that weights at (j JlIOJlths oi' age WPI'(' 11l00'l' closely 
llRsoeiflt.pd with IlUltuI'C'·lad'atioll w(>ight:-; thall with birth wpight::-;, 

Thp yalll<:R ill I ahlp Hi nIso :-;how thni \\'('ig'ht" at 1~ Inonths of ugP 
pl'odu(,pd 1110l'e l'plinbll' ('slimnies 0"1' fil'st-ladntioll weights thull o:f 
JIIatlll'p·laetnti 011 \\"(>igh ts, 11o\\,('\,el', tIll' d iffpl'PI1('l'S ill thp ('OI'I'p1 n. 
lion t'oefIi('iC'ntH \\'PI'enol ,\!I'Pllt ('ollsidC'I'illg the' difl'eJ'C'llces in illlel'\'en­
illg tilllt', lu IHII'ull('1 studies OIl "'('ight data. JI'OIU the Holstein bI'(>Pel­
ing experimpntR at BC'H"yill(' (5), fil'sl-lat'tntioH weights ,,"PJ'P ob. 
tained with eonsidl'l'ubl.v gl'pat'PI' l'Pliabilit,Y thun lllature-In_datioll 
weightH. In all other reHI)('('(f{ the results 011 HolHtl'in wpight data 
WPl'e allllost idC'l1tieal with the J'csuJts 011 .Tel'sP." w(>ight data. 

GROWTH STANDARDS FOR BULL CALVES 

'Weights from bi1'lh were ayailable on n limitec111umber of the bull 
ealYes born.in nlP .Tersev hen1 at Bplt<'lYj]]p, MallY bulls were l"rans­
felTed to anothpr he)'d f{()on aftel' birth, tln<lmHny o'f t'hellJ ,,"el'e loaned 
~llld placed iu coopel'a[inf!' herds bpfol'e tll(>Y wel'C' 10 Ol' 12 months 
old, NI;'\'PI't-h('lt'Rs, wC'igllts WPI'P obtained l'pgulnrly :f)'om bil'ih to 

http:llRsoeiflt.pd


38 'l'ECHi,lCAL BULLETJK 1098 

~70 days of age 011 18'1 bulls, from birth to U months of age on 127 
bulls, and from birth to 15 months of age on 55 bulls. 

The feeding and mallag€'lUent of these .Tpl·hey bull ealyes was much 
like that of the heifer enlYes, ex('('pt that tlH' bulls were moyecl out 
of the calf barn !tt an e!trJier age. Of the ]2'1 bull cahps that reached 
12 months of age, 37 percent ,,"ere in the bull bam at 270 clays of age, 
47 percent at. 3110 day;.:, 80 perc'ent at 330 (lays, and 90 percent at 360 
days. Xo silage was fed in the. lmll barn. but pasture was aTailable 
for young bulls 50n)(' of the time. 

The ayerage weights for :four groups of J er::;ey bulls are ;.;hOW11 

in table 17. Standard deviations are showll :for 184 bulls to 270 (liws 
of age and for 53 bulls to 15 months of age. The coefIicirllts of ntrla­
tion were generally highpl' than ('hose sllO'wn for Jel'se)' heifers, par­
ticularly after 120 (1It)'5 of age, AYerages of the ('oellicient:4 of varia­
tion for the 184 bulls that rea('hed 270 clays of age ,\'e1'e 13.8, 12.7, 
ancll1.3 percent, respeetiYl>ly. <luring the firfit. second. and third 3­
month periods after birth. Correspondill)! nlllle:.: -for 378 .Jersey 
heifers were 13.5.11.7, and !I.8 percent. The ('oE'Jlicients for the group 
of.bulls reaching 15 months of age ,verI.' also higher tluUl those for 
heIfers. 

By some chanee the Hvera)!e ,yeights -for the groups of bull cah'es 
that remaillec110ngeJ' in the herd ,vere highe!' than the awrage 'weights 
for groups oJ bulls that ]I.'ft thE' h(']'(1 at earlier ages. ,.:\.t :l70 days 
of age, for example. the awntp'e weights JOI' the )!roups that remained 
hl the herd until they reached 12. 1;), and 18 months o:f age were 6, 
21, and 34 pounds heayier, re:::peetiye]y, than thl.' awrage "weights for 
all the bulls at 270 days oj' agE'. 

Estimated i'reip:hts for 10-dny periods "were calt'lllutE'd by fourth­
degree ortho,!:!'ona] polynomial l'E'gre::::-:ion :from thE' awrnge weights 
of the 184 bull caln's tlltlt reaC'llE'll ~7(} days of age. ..:\.wrage "'eights 
:from the groups reaching 11 and 12 1I1ollths oj: age WE're used ill ca]­
culating the E'stimn.ted va] nes from 2i'O to :)(;3 days of age, j n order 
to make a calculated CUlTe oj' estimuird. weights with the Same lE'llf,rth 
as the standard for heifer ('alws. There was but little difference in 
the average WE'ights from these tl!l'(>e p:rollps at corresponding ages. 
Estimated weights by JO-day pPL')ods are not jll'esE'l1ted in table 14 
beyond 300 days of np:e beelluse :-ueh ntlu(;'s might l)e considerably 
affected by data coming :frlJlll difl'erent age-limit groups and by en­
yh'onmentnl changes im'oln'd in the trun:-:'l'er oi' !l large percentage 
of the calyes to the bull b!u·u. 

Estimr.tecl ,,,pights bYlllonths.like tllE' est'imatrd weights for heHers, 
were calculated, b.Y fifth-degree ortltOgoll!l 1 polynomial regress.ion 
i'rom the averagp weigl)!::; of (iG bull:: thnt I'Ntchetl 15 mODth~ of age 
and from adjusted ..alllN:; fl'Ol11 Ow g)'oup:,: that renehed lH and 21 
months of age, to obtaill thp uwrngE' weights beyond 1;' months of 
age. AYerage w(lights from the last:? groups were ntlj listed <10\\'11­
ward in proportion tl) t.he amOlllltR [lIat thp ltwrage wrights :from 
thE'fie groups exceeded thosp from the group that ],Pllehed 15 months 
of age a.t correspondiJlg ages. 'J'll(' aYel'llge weights for 30-day pe­
riods wpre adjusted to a enlE'ndnr-1ll0ntll basis in the mnlUler described 
fOl' he.ife1'8. 
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Neither of the CUlTes fa]' I:'stil1latl:'d ndul:'s closl:'l~' duplicated the 
abrupt changes in weight following birth. ;\.s a resuJ t, the estimated 
values for weight at birth appear to be too high in the series by 10­
day periods and too low in the series by months. 

A comparison of the estimated weights of .Tersey buH and heifer 
calves sho"\Ys higher "weights for the bull calns at ail ages. Because 
the average "eights of the bu]]s that remained in the herd Hi months or 
longer were higher than those for the bulls that Jeft the hl:'rd at an 
earHer nge. the standard of pstimated weights by IllCllfhs is deI-initely 
higher than the standard by 10-day periocls. COl1s!:'Cluent].", the great­
est difference between bull and hl:'ifl:'1' calf weights is shown by com­
parisons using the estimu{"E'd ,,-eights by months. For example, at 27() 
cla rs, or P months of lUte. tJlE' weights of bull ralves exceec1l:'cl the 
we'ights of hl:'ife1' calws 'b); '11.7 POllllds, 0]' 17.ii percent, according to 
the estimated weights by lO-clRY IJeriods. [lnd by 84".3 pounds, or 20.3 
percent, accorcHng to the esti mated ',"I:'ights by months. 

The di:fi'el'ence behY!:'l:'l1 .Tersl:'Y bun and hl:'ifer weights increasl:'d 
with age aftl:'!' about (j months '01' ag('. According to ihl:' monthly 
I:'stimatecl weights, the bulls \\I:'rl:' ,,:U pounds, or 18.8 ])1:'1'('['nt, henxiel' 
!It Gmonths of age; 84.3 p0I111(18, 01' 2n.;~ PI:'J'Cl:'llt. hl:'Hyiel' at 9 months 
of agl:': 128.1 pounds. or 2'1-.n 1>P1'('e1l(-, IwuyiPJ' at U months of age: 
180.4 pounds, 01' 30.n Pl:'l'CPllt. hl:'ayil:'l' at I.J months of ngl:': and 225.fi 
pounds, or 34.2 PI:'1'(,I:'Jlt, hf:'Ryil:'l" at 18 months of agl:'. DiJi'l:'l'encl:'s bl:'­
tween the rlltes oj' !!l'owth for .Tersl:'Y bulls tu\(l hl:'i:fe]'::: a1'l:' also shown 
by the pl:'rcentagps of thl:' I:'stimatl:'cl 'wighb at (j months of ngl:' at ­
tailled at othl:'r ages. Thp pl:'J"('l:'nhlgp~ i'ol'tJl:'rsI:'Y hl:'ifl:'l"s at 2, 4, 6, 
0,12,15. and 18 month~ of age ,,'PJ'I:' :):i. fili. }(lO, 347, 18;t 20D, llncl23J 
percent, ,rheJ·(>its thosl:' for the 1mlIs \Y(']'I:' :Hi, Gn. ] 00, J4P, 1D2, 230, and 
264 percent. 

Also. the bulls did not fall ofl' in (l.tily gain:" as rapidl)' as ihl:' heifers. 
DaiJy gains for the hei:!'I:'I'::; at !I. 1~. ] ,J, and ]8 mOlltllf~ of agl:' were Oll)y 
84.4-. 61.3, 47.5, and 4-D,+ PP1'(,Pll1, 1'l:'spl:'ctivl:'ly, of their gains at fi 
months of figI:'. whl:'l\ (la il.\' gains \\"E'1"1:' higlwst for both bulls an(l 
heifers. CorrespoJ1(lillg Y!lllll:'S for tlw hulls wprE' 02.5, 80.2, 71.7, and 
64.7 percent. 

The boundar)" wl:'ights :for assigning grndpfl to the ,yeights oJ .J el'sey 
bull calves firl:' ,,110m) by JO-c1ay llprio(h; ill table 18 lllld by mouths in 
table 10. Thp yuriatiolls in "eigh1s by ]O-day pl:'rioc1s w('re based 011 

the standard <ll:'yintiollf' for 1111' group of bull calws thnt l'eaclll:'cl270 
days, o:f agl:'. Tltr Yariatiolls by months \Wl"1:' basE'd on the standard 
deyiations fo!' the hu11 ('alwB that l'E'achec1 ]ii months of agl:'. The 
calcula tions 'Yen' IllH (It, ill thE' !:in !lIP ])UU11WI' ns dl:'s('l'i beel :for .J 1:'1'SI:'V 
heifers. TlwsE' tnb]p:-; {'Ull bp LlSN] ill nIP S,IIl}1:' way as those fol' tIle 
heifers. 	 • 

Since the stuJl(Iards by Hl-day periods \\"I:'I'e calculated fl'om lighteJ' 
averagl:'-weight data, the wl:'ights of thl:' "ame bulls would tend to be 
graded higher b~' thl:' standards -for Hl-<lay p('riods than by the stalld­
ards by months. Al:,o. the ,,'pights at birth could be graded more 
accuratl:'ly by boundary \\"('ighU<, "which WI:'1'(' calculated from the 
average weights and the standard c1eyjatiollS at birth, than by the 
estimated values. 
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T.\llLlc 17.-A'Vera.qe 1ceights aneT. standard rleviatioll8, anil ('still/llte(l 1!'ci{lhlS and gains, for Jersey V'll II calves 

184 cah'cs to omonths of nge 55 cah'cs to 15 months of ngc Estimatcd valucs 

Weights of Weights of 
Age 12i cllIYes to 28 cnh'es to By lO·dny periods By month5 1 

Stnndnrd 12 months Standard 18 monthsWeight II'rl~htdc\'intlon dC\'iation 
Weight Dailygnln Weight Dnilygnitl 

. . Days I• Pounds I1 P01lnd: Pomu/.! II Pamlds .. 1_ Pound.. I P01tnds I Pounds I Po1t1Uls I P01lllds I Pounds

:~~:)~:~I.'_~::::::::::::::::::::::::I ;~ I ~:~ ;: l...........:)~.,.... ~
8.2 63 63.5 .- ••.••••-.... .18.1 •. --•••••••••• 
65.8 9.23 1"............,.............. 


20.............................._... .II I n.D '01-......--..... .............. ........... -.. 70.5 .47 ............................ 

3D................................ 78 I' 11.1 i9 82 1 la.4 1 84 77.3 .68 82.9 0.82 
 ~ 
40••••• __ ......................... 89 12.0 89 •••••••••••••• 86. J .88 d 

50.•..••.•••••.••..••••. __ ••...••. 100 i ].1.4 102,...... · •• · ••••1··.. ·.· ..· .... 1 .•..........•. flG,7 >­

f,l1................................ 1121 16.3 ]J·I i 119 10.0 120 10S.9 ~: g~ r''''''i2i~2' """""i~2ii t< 


122.4 1. 35 ................... __ ....... to
~g:::::::::::::::::::::::::: ..:::. i~ igJ mI:::::::::::::: ..............1.............. 137.1 I 1. 4i ............................ 

90................................ 153 20.9 155 160 I 23.0 ](;2 152.9 1.58 168.6 1. 56 


100...................__ .••••.•••• 16e 11 22.2 171 ....- .••...•• _1 .....••.••.••• /1.••...•....... ](;9.6 1. 67 . .. --- .. _-- ---- ....-------- l'=l 

.,.~--

110.............. ....•••.•....••• IS.) 2·1.0 188 ••...•..••.•••..•.•.•• _................. . 187.0 1. 74 ----_ .. ------- .. >-3 

205.0 1. 80 221. 7 1. 75 ~ 
223. ,t 1. 85 ----- .-------- -------------- ....
242.3 1.88 -------------- ----- ..-------- o
261.3 1.90 277.8 1.84 <:J 

00j:~:i::~~i:::~~~~~~~;:~~· : ~iI =::::::..;'; 1.:.:::;~:li::.;::::::~; 1. 92 

~ 

280.•i 
299. i 

180............................... 318 3i.0 321 332 39.7 339 318.9 ): ~~ 1·····..·334~ii·I··.... · ..·i~87 
190................................ 3RI! 30.2 3,12 338.~ 
 1. 01 r............,..............

200............................... am 41.1 36a 1.............. 1.............. ........•..... 356.8 1.89 ................... _....... 

210............................... 379 42.4 382 393 46.6 1 404 375.5 1.80 301.4 1.86 


220............................... 30S 45.2 402 393.9 1.84 

2.l0............................... 416 ·15.8 420 1..............1..............1............. . 411.0 1. 80 _........................... 

240............................... 435 47.2 438 450 51.6 463 429.6 1.77 446.3 1.80 


2.50._............., ....".'....... 450 48,4 455 446.9 1. 73 -------------- -------------­
260............................... 4{j3.0 
 1. 70 -------------- -------------­
270................... , .......... . !¥~ ~1:~ m1·......· ..409·1·· ....· ..57~4·1······....5i2· 480.5 1.66 499.0 1. 73 


http:17.-A'Vera.qe
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6065651___________________________ 628. 1 I 1. 66_ 
649 _____________ _tt:::::::::~~;i~H:::::::::::::= :::::::::=:::= ::::::::::::::1 ~! L~ ~H 
689 L----_---- ____ ._____________ _ 
733It:::::::::::::::::::::::::::::: :::::::::::::: ::::::::::::::j:::::::::::::: ~~g ~~J 787 

ft:::::::::::::::::::::::::::::: :::::::::::::: :::::::::::::l::::::::::::f::::::::::::;:::::::::::::: ~~ I:::::::::::::=1==::::::::::::, 
--------~-~-.-- ------- --~-

1 These vnlues nre for cnleudar months instead of 30-dny Jlerlods. 

649.3 
597.2 
642.8 

686.6 
728.7 
769.6 

809.3 
847.8 
884.7 

1.65 
1. 57 
1.50 

IX!
1.44 !?'J
1.38 t"' 
1.34 I-'l 

m 
1.30 <: 

1-11.26 t"'
1.21 t"' 

!?'J 
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0 
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1'AJlL~: ] S.-Itollwlar!llrCi(/lIls bylO-(ZlIjf I)Crioa.~ /Je/rfCCll (Jr((dc,~ for the lrci(JlIls of J<}/'scy bull calvcN ~ 
--------,-..;-._­ ~- ~---.-~~---

.. -------- ..~---------------

Ago Grode 1 Gende 2 Grado 3 Grade ~ Grodo 5 Grado 6 
~L.~_. '/_ ...~/___~L.___'/--~/ 

Grado 7 
,/ 

Grodo d Grade 9 
,/--~/ 

Grado to 

At hirW I 

Atblrnl . 
Days 

Pou,uis 
51.1 
M.5 

POVlltl.l 
5·1.-1 
57. tl 

P01/.1U/S 
56.9 
51l. \l 

POlllld.~ 
5S.0 
61.7 

]>o1;llds 
00.8 
63.5 

P~Il"ds 
';2.8 
65.3 

Pounds 
54. E 
67.2 

]>oumd., 
67.2 
69.4 

]>01l.1I(/S 
70.6 
72.5 

10.. 
20 
30. 

55.1 
5~. 1 
63.1 

58.S 
62.3 
67.0 

61.4 
6.1.4 
71.5 

63.7 
f>8.1 
74.5 

65.8 
70.5 
77.3 

67.9 
72.0 
80.1 

70.2 
75.0 
sa. 2 

72.8 
78.6 
86.7 

76.4 
82.9 
91.6 

40. 
50. 
60•. 

69. D 
78.-1 
SR.5 

75.5 
g.1. 7 
95.5 

79.5 
8g,2 

100. Ii 

82. \l 
03.1 

)0·1.8 

86.1 
Of>. 7 

108.9 

80.a 
100.5 
112.0 

92.8 
104. Z 
117.2 

96.R 
lOB. 7 
122.2 

102.4 
114.9 
129.2 

1-'.1 
t;J 

70•. 
So.. 
(l0•. 

100 
110.. 
120 . 

130.. 
].1(1.. 
150. 

1(j(L. ........ . 
170...... . 
180 .. 

OO.n 
112 . .; 
12>.9 

1-10.:1 
155. ~ 
171. 1 

1S7.2 
203.6 
220. a 
237.1 
253.11 
270.8 

107.6 
120.9 
1:l5.2 

150.·1 
IOG.2 
.\82.7 

JOD.1i 
216. ~ 
2!H.·1 

!!!j!' 9 
2GQ.7
2..-,7.3 

1t3.2 
J27.1 
Hl.0 

J57.1\ 
17·1. 1 
191.1 

208.6 
221\'·' 
2H.•5 

2t12. -; 
280.9 
290.2 

117.~ 
.132.2 
H7.6 

)6;1.8 
180.7 
198. :l 

216.3 
2:11.6 
252.2 

271.9 
2IlO.7 
:100.4 

122.4 
137.1 
152.0 

160.1\ 
1~6.9 
:lO4.9 

22:1.·\ 
242.3 
261.3 

280.5 
20!l.7 
318.9 

lZ6.S 
142.1 
158. Z 

175.4 
l~a. 2 
2\1.7 

230.tl 
249.9 
270.4 

280.1 
308.S 
323.4 

~31.6 
H7.3 
Jr,t9 

181. 6 
109.9 
21S.0 

238.~ 
2ti8.1 
278.1 

2OS.2 
318.·1 
338.6 

137.2 
153. -I 
17C. fi 

188.8 
207.7 
227.3 

247.3 
2f>7.7 
288.2 

308.9 
329.8 
350.5 

144.9 
161. 9 
179.0 

108.8 
2IS.a 
2.18.0 

259.7 
280.9 
302.3 

323.9 
3·15.• \ 
366.9 

~ a;..­
t:i 

ttl 
C1 
'§:: 
t;:l 
1-3 
Z 
..... 

m:·:::::.. ···········__....·.... 287. tl 
3(\4.2 
:120.6 

30·1.9 
3?2..2 
330.'\ 

317.3 
335.3 
35.1.1 

:327.9 
341i.4 
3r.·1.r. 

337.0 
356.8 
375.5 

347.9 
:;ui.3 
3SG.·~ 

308. tl 
378.4 
3~7.9 

:371.1 
391. -I 
411. Ii 

388.4 
'100.5 
4311.4 

0 
<0 
m 

220 
2,,\(\ • 
2·10 

336. ; 
352.;; 
308. I 

350. a 
372.\) 
380.2 

370.5 
387.0 
40·1. ., 

382.6 
400.2 
·117.4 

303.9
·m.!)
429.1l 

-105.2 
423.tl 
441.8 

417.3 
436.2 
·IM.R 

431. ·1 
·150.9 
470.1 

451.1 
4;1.;1 
401. 1 

250 
200 
270. 

3S:1.3 
a9S.2 
412.8 

405.2 
420.8 
·136..1 

420. Q 
437.1 
'152.3 

·13·1. -I 
450.0 
·11l7.1 

4·16.0 
·16.1.0 
-ISO. 5 

-Ifi~• .; 
471).0 
·193. \) 

·m.9 
'.I~O.S 
508.2 

488.7 
507.1 
52·1.0 

510.6 
.120.6 
.14B.2 

280 
2llO 
300. 

427. ! 
HI.1 
-I5~. 7 

,150.0 
465.6 
470.0 

·168.2 
·183.3 
498.1 

482.9 
408.4 
513.6 

4911.7 
512.6 
.;28.1 

510.5 
520.7 
542.6 

525.2 
541.0 
558.2 

542.5 
55U.(j 
576.3 

5~6.-l 
584.1 
60].5 

I Bnsed on llll' ohsl'rvcd m~llIl and standonl d~\·ln;10n. 
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~1\AHL1': In.-Bounda'/'y '/rcifill/.q !Ill ('(I/('u(la r monllts bel'w('cn fl/"(f(leslor /.71 (' 1rei[!it Is 01 J rtsry liull, ealres ~ 
1]J 

----------~---,-,... , ..- .. -".----~---..-.-..-----~. i::1 
t"Age Grode 1 Grade 2 Ornclt' a Orocle <1 Grnc1,' ., Ol'lldc 0 Grune 7 Grulla 8 Ol'Udo 0 llmdo )0 t"---------,,~,/!___.--"/~.~..~:- -, j-:..=..::.,r~~·:,. L::::_--=-____~~ /' "!__~___,.. ,,/---=:= t!I 

.)fon/h. POl/nds POU'IIt!s }'OIt1ul., POIL1ld. PO/ll1ds 1'01/11d8 J>o1/1/ds POl/lld., Pounds
At blrtll 1.... , .• , ... , ........ " 52.4 55.0 58.5 00.8 62.8 0,1.0 67. ] 00.7 73.3 
 ~ 

~_ .. ~_ ••• ...... ........ ..
w~ ~ _~.UhlrUl 47.4 51.1 53.7 M.O 58. I 00.2 02. Ii 0[,,] fig.S 0 
I ........... __ .....__ ........... 06.2 7].0 70. I 70.0 82.0 80.2 80.8 93.0 ~ 
q 90.0 

08. I ]011. I 111.7 116.6 121.2 J25.8 130.6 J~tl• .j 144.3ii:.::::::.::' .::::::::..:::::::::. 140. I 102.7 17·1.5 '""138.8 150.4 168.0 180.S 18S.2 IOS.4 ~ 
4................................. 184.0 )07.6 206.7 214. Ii 1]J221.7 22S.0 236.8 215. S 258.4
5................................. 234.1 2·10.1 2.;0.0 209 2 277. 8 280. Ii 295.7 1-:3
300.6 321.6
0 ..... __ .... _................... 28·1.1 301. Ii 3J.1.1 324.0 :134.0 34-1.0 
 355" 7 368.3 385.7 ~ 
7 ............. _.... ~ ~" .... ~ _~.~~ .. ..... _.. ~_._ 333.0 a5a.4 367.7 370.0 301 •.J 402.8 415. J 420.3 440.2 1:1 

S............................... 381.7 403.8 410.8 433. Ii ·H6.:1 450. I 472.7 488.7 510.0 > 

9................................. 427.7 452.2 460.8 48·1.0 -lOR. 0 513. J 52~. 2 5-15.8 570,3 

::0 

1:1 
1]J10.. 471. 0 40S.3 517. Ii 5-13,0 5·111.3 56·1.7 581.1 GOO. 3 626.0

J1.... .:::::::: :::::::::::::::::: 513.5 542.2 562.9 580.6 bl17,2 613.7 631.5 052.2 680. fI r.:j12.. _. _~"'~." ~ _ .... _" .. "' ..._.. ~_~_ ......... _ 553.4 584.1 000.2 1i2.i.2 
 l1-12.8 060.5 670.5 701. 6 732.3 0 
~ 13.............................. i'UI.8 624.3 847.8 667.0 680. G i05.Z 725.4 7·15.8 781.4


14............................... 629.1 663.3 687. \l 70\1.1 72<;.7 7·18.5 7llO.5 70,1.2 8:18.4
15....... 665.5 701.2 72tl.9 740. ] 71i0.6 'i00.2 ~·!2. 2 837.0 87:1.7 i;j 

~ 

10........ • A • ,. ...... 701.2 738.3 765.1 787.0 809.~ 8;10.7 853.5 880. a 017. ·1 1]J
,~w ~ 

17......... 736.2 774.5 802.1 825.7 sn.s 800.S gO~.4 ~21.1 050.4 t!I 

IS....... .. ... ::.::::.:: .::::: 770.1 SO\1.5 .....
837.8 862.1 S84.7 007.4 0~1. 0 IlliQ. J UOO.4 
---~-~. ..-~"~.----.--.--- ".-' .. ~-~-------,,- - ......-~----.~ a 

1 Bnsed on th~ observed menn nnd stnndnrd tlcvhltlon. ~ 
t" 
1?:1 

J.l::o. 
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TECHNICAL BULLBTIN 1 09 S 

Not enou¥h wei¥hts were tlyaihble fO!' a study of growth in wei¥ht 
by older bulls. Rm\'eYel', some indicntion of the size of matme Jersey 
bulls in the Beltsyille herd may be obtn.ined by c:t1cnlating for each 
bull the (tYE.'l':lges of 10 cQllsecuti \'e monthly weight.s beginning after 
-! years of age and designatin¥ the highest of these an?rage "'eights 
HS the bull's maximum weight. Citlcnlated in this J\limnel', the itWr­
age of the maximum 'weights oJ S ,Tel's!'}, bulls urou¥ht in from out­
side the herd 'was 1.501 pounds at nn tlY<'\'age age of 105 months. 
~imi1arly, the ilyel'nge maximum weight of :21 bulls born at BeHsville 
was 1,56G pounds itt an t\yel'age age of !l2 month". 

Sel\IMARY 

Studies of growth by Jersey cattle, as measul'ed by changes in 
weight from birth to matul'ity. hn,Ye been m,tde b)' tilt' Dairy Hus­
bandl'y Research Branch from the 'weights of l'ows. heifers, ,mel huHs 
thnt \\'ere bOl'D and raised in the experimental hn'eding herd of ,Tl'r­
seys at Belts'Tille. :Md .. during the past 30 Yl'HI'l-'. T,,'jllS and inbl'l'cl 
animals "'ere not inclllcled in the studies. The ancestry of the Belts­
yme Jerseys was mostly in three ,,'ell-known families-thl' 0\\'1-1n­
tt'l'est, Sorihie-Tol'mento\'. and Raleigh ftLluilies, 

B('t'ause cel'tn.iu conditions ha \'l' been lH,lintltinecl l'nther consttlnt 
from thl' beginning, thE' Bl'ltsYille weight d:ltll ,U'l' wen suited foJ' nse 
as stanc1al'cl" of normal gl'o\yth. FoJ' example. good. praetieal methods 
of feeding and l11lLnagel1lent haye been used and llll effort has been 
made to keep them as uniforlll as possible throughout the years of 
the experimental work. These conditions ttl'e ill'seribed in dl'Util. 
ilnd their e£reds represent a pttl't of the normal included in these 
sta.ndards. 

Tabulations oi: the weight data fol' SE'l'sev f€'nmles -were mad€' In­
di \'iding the datn into lline ngl'-limit gt'Otip;:;. so that n1,ensures of 
thl' rate", of gl'owth coYering it certain range ill age could be based 
on successi \'e weights from the same animals. 

The anl'age w'eights of :)'iH heif('l' cal\'('s \\'pre 56 pounds at birth, 
277 pounds ttt H:iO days of nge. and ;il!) pounds at B lllonths of age. 
OtlWl' t\ypt'llge weights were ,"iil'> pounds fot' 278 cows at 30 months 
of age, 1,000 pounds fo!' ~W(i eows at about -l years of age, and a maxi­
mum of llptlI'ly 1.100 pounclf! fo]' Ti cows \)('hwl'n T and Tl/~ yenl'fi 
of age. 

COf>fficil?nts of nll'iation in the a I'N'age \yeight of females decreased 
fl'om 14.0 percent at GO days of ag(' to 1'.7 percent bet,wen 11 and 14 
months of age. inel'eas('d gmduall~,' clmillg ages atf(>('ted by pI'egnall('Y 
and lad" ~,m. llnd I'anged fl'om 10 to 1:2 P(,I.'(·(JIl( foJ' ('o\YS O\'el' 42 
montiJs of age. 

The portions of the growth Clll'\'(,S l'l'])1'l'E('ntl'd b)T thl' data Trom 
birth fo" heifel's, :mc1 by tbe (lat;l for t1l(' la"t2 to ;j ,,'eurs of agE' for 
('ows in the several ag('-limit groups, \\'PI'(, smootllP<l by fitting fOllrth­
Or fifth-degl'('(' OIthogoJlnl polynomials to n ::-PI'jPS of an'I'1tge wpights. 
The cliifel'en('t's between snc('(>ssin' estimatNI w('igIlts ('alculn,tecl in 
this 'WIlY ga\,(' mtefl of gitin that \\'(,I'e nen dy fJ'('e -fr'ol11 month to month 
ntl'lntiollS, bnl' still showed tllt' long mnge tl'end~ dlh' to ~lge and 
some endl'OllInental conditiolls. Tlw:;p PHtimatl'cl ,yeight~ itlld gains 
ar(' presented :\::- Be1t~wi1l(' stltndHl'ds I'()l' nOl'mal gl'owth. 

• 

• 

• 
. 
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BELTSVILLE GRO\V1'H STAJ.'\DARDS FOR JERSEY CATTLE 45 

A system of grades fol' heifE'l'S U)' 10-day periods to :l(l5 days of age 
or by months to 21 months of agE' WHS pl'oc1uCE'c1 fl'olll I'he smoothed 

• 


• 


• 


CUlTes of the estimated weights and the pstilllatec1 stalltlnnl deyia­
tions, in order to haw some method of intprpl'(,ting the importance 
of the difference between the \\'eight of an indi \'idua1 hei fer and the 
sttUltial'c1 weight. (imc1ps from 1 to 1() were set up with tIlt' pl'Olmuility 
that il,l the Belts\'illp herd each grnclp wOlllc1I't'[lI'E'sE'llt 10 ])(;,I'('E'nt 0:1' 
nIl weIghts at that age, 

Tabulations of \\,piu:hts durillg tIl(' ages cO"PI'ing lIlt' first [lreu:nallCY 
and the beginning oj! laetatioll showe'd that at Nlch agp t ht' ~t \'pmgp 
'nights of heifers prpgnant l1lore than 10,1 dnys WPI'P de1initely hig11el' 
than those for 1U'i fpl's not lH'pgant. 01' fol' ]H'ifp['s in pal'li('l' stages of 
pregnancy, Ol' for ll('i fel's l'e('t'llt l,\' fl'Psh. 

Tabulations sho\\'p(l some relationship in this hpl'(11)('twPPll t11(' llUlll­
bel' of com~ OJl oflicial prodlldion test. ",hpJ) tlwy\\'PI'P 011 highE'I' ]p\'ph; 
of feeding, all(I tlIP U\'Pnlgt' 01' estillHltpd wpights. This WiU'i pal'tiell­
lady notieeable at ,~ ant! D~ months of age, ",hPll I'pll1t-inl\' 1Il00'P ('o\\': ­

\wre on test than at- the prpct'<Iillg- or followillg- ngp~, _\ n'!'agp 
weights tE'ueled to be hig-lipr WllPll lal'g-PI' llumlwl's of ('ow~ \\'PI'(' in 
adnll1ee<l ::-:tng-ps of pl'Pg-Il~Ul('y. as at~] to:W 1I1011ths of ag-p, 

Analvsps of Y:ll'itlll('P for tht' dil!'Pl'PIH'eS lwt"-PPll tlIP aYPI'au:p wpiu:ht:=; 
for thest> IJl'egn.\ll('Y g'l'OllpS. in thp data f(lI' :wo 1\('ll'pl's, sh'o\\'pt! f-hnt 
these conditions had a highly signi!icunt pf\,pet at- tllP agps of Ih 11lOlltltS 
und oleler. 

Alln.lysps of Yariall('p for tllp (Ii !fPI'PIH'PS bpt\Y<'PIl a '-PI'agp \\'Pights 
in Yal'ious ag-p-lilllit g-I'Ol1p", O\'PI' SlI<'('('ssi\'(, IJPl'iods of 1;-., months il] 
age. <I('IllOllstra(Nl ho\\' 1ll11l'h gl'patpl' was t hp illllu('IIl'P of age vll 
,,'eights at yotlnge!' ag-ps, It was doubtflll tltat ng'\' \\':1:' a sigllifiennt 
factor in tlip wpig-ht:, uftPl' :.·f- 1lJ0llths of agt', aud (,Pl'tainly Ilot ill 
weights aftpl' 7:2 Illonths of agp, 

Special tabulatiolls ~lIHI ell lI'nlatiolls "'Pl'P llHldp ill 0)'{1('1' to obt~lill 
a standard 1'01' assigllillg- grnt]('s to thp ",pig-hts of illdi\'idll:ll cow:;, 
The In'erag-p of tIll' first [() l110nthly ,wights aftpl' ('ah-illg was llSP([ 
us the baRic \\'('ight dllri Ilg lac'turioll fOl' t hi:- staudanl. •\gP was 
expresspcI as tllp eO\\"H fl!-!,P at thp timp oj' till' fin·t IlICllitltly \\'('ig-ht aftPl' 
calving. This stall dart! Wtt:- ba:,pd 011 dahl obtail1pd f1'011l j)-'(i ]lHsie 
weights dtlrillg- lactatioll, \\'ith ~(i~ ('(l)llpH.l'isOIlS bpt\\'PPIl tltp \\'Pights 
of ('ows ill :2 :'llc('p:'sin' laet~ttiollS 1IlldpI' likp ('oll<lit iOJ)s of fppdillg' amI 
managemellt, as the menSlll',' of g-I'o\\'th with agp. _\ slllooth ClII'\'P 
ror growth was obt nillpd by lilt j tlg a -folll'th-dpgrp(, ol't'hogonal poly­
nomial to the data. Dp\-iatioll:' of tllP 01>,,('1'\'('(1 hm;j(' wpju:ltts durin'" 
lactation frol11 the 8tall(I~\I'(1 01' pstilllaied ,,"pig-his \\(,I'P (akpll as tlt~ 
measure of \'[u'iatioll Hlld apportiollPd in a way that would g-i\'p tIll' 
same copfll('ipnt of yal'iatioll :for nil agps. TIH'sP \\'PI'P lls('d in pstab­
lishing boundary "'(lights ]wtwPPIl grn<lps for IIIP ob!"pl'\'pcl 1!J-lllOllth 
basic \\'eights. 

A table ,,'as prppal'Pt! showing !lIP I'plntioll:,hips lJPtwePIl thp basic 
weights dlu'illg InC'fatioll ane! wpight:, ohtaitl('(l at ,'al'iol1!" tilllPs (luring­
the lactation 01' in tIlt' 1)1'('('('(li ng p'estatiOllllE'l'io(l. 

Tl1Pre WPl'P til11P il'Pllel:, in till' Hp1t~yill(' .1PI',.:{'\, hpl'cl. ill wadv 
!lveragp wpights at \'ll l'iol.l~ agpR. The t I'Plld~ \\'Pl'(: chal'a('tpl'izpcl b)' 
l,rtpid iuc'l'eaf;ps ill HVPragp ,,"pigh!:-; 1'01' tltp lil'sf 10 Ol' 1:2 ypart{ of 01(' 
breeding ('X]WrillH'llt and by n :-;]O\\' ci('c'lillP ill H\'pl'agp weights during 
the remaining 18 01' ~fJ },p:1rs. 

J 
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Correlati.on studies shuwed that mature-lactation wei!!hts were defi.­
IJitely related to weights at all earlier ages, but rE'latiol1ships were 
progressively higher ,yhen t11e differences in age were smaller. 

Standards similar to those for the heifers were deyeloped for meas­
uring the gro\\ th of Jersey bulls by Ill-day lwriods from bilth to 300 '. 
days of age and by months from birth to 18 Ulontlt~ of age. It was 
i!ouml that bu11s Wel'e heavier thn.l\ heiters by ll:i.l:i percent at (i mouths 
of age, 24.n percent at g months, and :l+.~ peJ'eent at 11:: montils. 
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