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i»rsQi»aTi(»

In eoaaaetlon vltb regional cooperative beef cattle breeding

projecta^ it is often desirable to adjust weaning weights of calves to

a constant age and sex basis so that data froa different breeding groui^,

different locations within and between states* and different sire groups

my be placed on a conparable basis* The praotloal difficulties iSK

volved in wei^iing all calves at a constant ago have caused wst workere

to develop soae s/stem of adjusting wei^s wharebgr they oould weigh the

whole group on a certain day or a series of days and froa this data

arrive at coag)aratiTe weights* la general* thaaa aethods have adjusted

weights within an allowable error for practical work* However* in the

case of beef calves* no one aethod has proved sufficiently flexible to

perait its use on anlaala from different locations and raised under

diffarent ayataaa of aanageaent.

The cow herds used In experiasntal work by the University of

Tennessee are located on Agrloultural Experiaent Substations in different

aectlons of the State* Differencee In the breeding of these cow herds

together with differences in aanageaent praotloes* soils and oliaate at

the various locations afford an excellent opportxmity to study the

effects of these variables on the devwlopaent of correction factors

applicable to a wide range of conditions. This situation aaphaslses

need for a aeans of placing weaning weights of experiasntal calves on a

coogwrable basis.

(hserratlon of calf data indicates that* although a particular

aethod of adjustaant aay correct the aean wei^t of a group of calves to
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a glT«it ag« with little »rT6r, the adjueted weight of the individual

calves in the group eay show a sarked deviation from their actiwl weii^t

at that age. Bven though the aean deviation of the adjusted wei^t froa

the actual weight at a given age is ssiall, the aean absolute deviation

aay be quite large. This condition is becoaing increasingly aore ia»

portant as aore experiaental data is subjected to statistical analysis.

The purpoee of this work is to develop correction factors for

adjusting weaning weights of calves to a constant age and sex basis*

Developaant of a asthod of adjusting weaning eeighta to a standard age

should greatly anharoe valua of calf wei^s in exparinsntal eork.
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REVIEW OF LXTERAtoaa

and WHlham (1935) developed a Mthod for eetlaatlng

the rate of growth of pigs approaching aarket age. Based on a

regression line fitted to that segment of the growth oujrve from the

nineteenth to the twentjr-fifth week and extended to the age axis, the

average age Intercept of three sets of data was 6$ days* To estimate

the rate of growth of a pig, his weight was divided by his age minus

65 days. This system of estlnatlng rate of growth adjxists for dlffer»

enoes in age but does not allow for diffeirettees in feeding and manage

ment*

Following the work of JBtywaters and WHlham, a method of adjusting

weaning weights of pigs was developed by Whatley and Quaife (1937)*

Using weaning waists on 27$ litters on 3U farms during 1936 and 1937,

Whatley and Quaife found that the intrafara regression coefficient was

0.72 pounds per day, the mean weight 30*6 pounds and the mean age $6

days* The authors found an average age intercept of 15 days for that

part of the growth curve around $6 days of age* This age intercept was

used in the fonmla:

$6 dey adjusted weif^t m Weight X I,,
Age - 1$

to adjiist the pig weights to a standard age. This intsreept was not

Intendad to apply to pigs deviating very far from $6 days of ags*

Errors due to differences in feeding and managemsnt ware redoead, however,

einoe the regression was oaloulated on an intrafara basis*
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FhiUips and Briar (19U0) eompared two syBteaui of Adjusting waao*

ing mights of laai>a to a constant ago of 20 meks* Ths first systsa

assTimd ths growth curve of the laabs to be a straight lino fros birth

to manlng. Using this aethod, XI4O days was ■ultiplied by the average

daily gain of 'Uie laad> froa birth to wsaning and added to the birth

might to obtain an estiaats of the laid) might at 20 meks of age*

The second aathod fitted a regression line to that part of ths growth

o\irve around 20 waeks of age and plotted an age Intercept. Multiplying

the laBb's actual might ^ the factor 20 weeks - age intercept
Actual age > age intercept

gave ^e 20 week adjusted mii^t* Use of ths age intercept aethod was

aore accurate than ths average daily gain aathod.

Soger and Khox (19U^) developed a aatood of adjusting weaning

mights of range calves to a constant age. They analysed manlng mights

of calves dropped over an 6 year period and found tiiat the average

regression of might on age within subgroups was 1*33 pounds per day.

Observation of their data shomd a positive correlation betwmn the

weaning weight of a group of calves and the age on might regression bassd

on the sane group of calves. This led then to calculate a variable

regreasion upon which to base their adjustnents rather than the use of

an average age intercept. Advantages elaiasd for this systen of ad-

jttst»mt are I (1) the fora equation W « W ♦ d b;» where W is the ^
corrected might, w is the actual weight, d is the standard age alnus

the actual age and b the mgression coefficient, is tme whether or not

the lines of regression have a ocnnaon pointj (2) i^e variable re

gression providss a aatheaatical ex];a*888ion of tha relationship of
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regrsssion and mlg^t at any given aga it such •xlats} and (3) eaX*

eulatlon of estiaated weight ia eiaq^lified by converting the eetiaatlzig

equation to graf^io form,

The equation and chart derived by Roger and Soox are not eon*

sidered auitable for correcting weighta where conditions and aanageaent

are not siailiar to those encountered by then.

Dinkel studied the growth cuxnre of 297 calves dropped

over a six year period and developed three sets of correction factors.

The first set of correction factors oovered ages fron birth to 155 days,

with a standard age of 155 dayi. The second set of factors covered

the period fron 155 days to 225 days of age, with a standard age of

15h} days. These two seta of correction factors were based on a within

group linear regression. Both factors proved usefully accurate. A

third set calculated by a quadratic nethod developed by Lush and

Kinoaid (19U3) failed to give the accuracy of those nethods based on

linear regression and was not reefMnwnded.

Lush and Rinoald (19U3) developed correction factors for ad*

justing the weights of pigs to a standard age of 15U days. They found

that fron approxinately 100 days of age to 200 days the rate of gain

of the pigs was steadily increasing. This increase proved to be re*

latively constant, thus naking it possible to aapress the increase in

rate of gain as a quadratic equation. This expression was used and,

fron it, correction factors were developed for adjusting weights to

15U days. The authors stated that adjustnants of weights of pigs under

135 diys of age or over 1?5 days should be avoided, since tine fit of Uie

equation to the growth curve was closer between these ages than at
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points bsyond* Ths/ also suggssted that increased accuracy could be

obtained fay using tiie average of two 1^ day adjusted weights rather

than one. This Method differs basically froa tiie linear aethod in that

it assuMSS a constant increase in rate of gain over a stated period,

idxils the liruiar regression asstaes a constant rate of gain.



MUmiAL AMD METHODS

Source of Det*

The date used in thle Investigation vere periodic weights

taken fr<» birth to weaning on 237 calves from cow herds at two locations.

Calves £r<m cow herd laaintained at the Tobacco Experiiasnt

Station, Qreeneville, represwit the 19U8 - 19^0 calf crops inclusively.

One hundred and nineteen calves were produced fron this herd. The

Qreeneville herd was established frost grade Hereford heifers bought at

the Ewing, Virginia, calf sale in the fall of I9ii5» These heifers

were developed on the station and bred as two-year olds.

Experiaents to deteraine the effects of crossbreeding and tine of

calving were conducted with this herd during the years covered by this

data. These eaqMuriaents were initiated in 19U7 by dividing tits herd

into four groups on the basis of weight and grade. One of these gro\;q]e

was bred to a rogisterod Hareford bull to calve during January and

FabruazT-. Another group was bred to a rogistered Angus bull to calve

during January and Pebruazy. For eonvenianee thaae crosabred Hereford-

Angua calves were <»lled Angus calves. The third and fourth groups were

bred to oslve during March and April, me group being bred to a

Hereford bull and the other group to an Angus. The bulls were switched

each year wli^in the two oelving seasons. The group of cows producing

early Hareford calves in 19U6 produced early Angus calves in 19U9 and

early Herefords again in 1950.
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The entire Qreeneville herd »m ran on paetnre end reoeired eom

eilage end hay during the winter. The two subgroups oalving during

January and February reeeired approxiaately 360 pounds of grain dm*ii%

the winter in addition to rou^iage. The oalwss were not ereep-fed.

CaXf wei^ts were taken at 28 day intervals fros birth to weaning.

Weights were taken to the nearest five pounds. All oalves were

weaned on WoveidMr of each year. A single first day weaning weight was ^
used throu^ut this investigation, rather than a two or three day

average weaning weight. The early calves averaged 287 days of age and

the late calves 230 days of age at weaning. l%e average birth dates

wore January 17 and March 15 for Uie respective oalviz^ seasons.

Calf weights on 118 oalves from the HLateau Bxporlaont Station,

Crossville, were analysed. These oalves represent the I9k7 - 19$0 calf

orope inclusively. The orossville cow herd was established froe ^
heifers out of native cows and sired by purebred Shorthorn and Hereford

bulls. This herd was lared to calve during April and Hay. The average

calving date was April 30. These calves averaged IdU days of age when

weaned Hoveiiber 1.

This herd was used in an experlaent on the effect of hl^

phoeidiete fertilisation for pastures in a phosphorus defioient area.

The herd was divided into three lots. Lots 1 and 2 ware graaed on

pastures receiving low rates of phosphate fertilisation and lot 3 was

grasod on pastures receiving high irates of fertilisation. There was no

eignifioant difference in average daily gain between the different

lots of oalves. Lots 1 and 2 were handled together.



9

The oowi swi on posture the entire yetTf but were housed at

night and fed a lisdLted aiootmt of ha/ during the winter nonths. Monthl/

weights froa birth to weaning were obtained on the CrossvlUe oalves*

A single first da/ weaning weight was used In calculations based on

Idiess calves, ione of the calves were creep»fed.

Analysis of Data

Qrowth curves fron birth to weaning of various groupings of

oslves at each location were constructed (Figures 1**11 )* These

were calculated b/ averaging the ages and weights of calves In the

particular groups at aach weighing fron birth to weuiingi

GreenevUle calves ware grotiped within year on the basis of

seXy breed, and tlsw of calving* Eight subgroups were studied each

year. Croasvllle oalves were grouped each year on the basis of sex

and treatisant for a total of four aubgrov^ each year.) '!hese groups

or various ooabinatlons thereof were used In all oalculatlons In this

study.

Raalising that slight ohangss In rate of growth sl^t reaaln

undetected by a general Inspection of the growth curve, within lot

regression coefficients for various coabinations of different Iteas

(Table II) were calculated for the two locations.

Inspection of the data sug^sted various wethoda of adjusting

weights of oalves to a standard age and sex basis. These aethods were

calculated and tested. The test group was a 2U oalf saaple flrom aach

location. These calves were selected at randoe within sidigroups.
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A Standard ags of 210 days was ssleotsd at {^rssnewllla and

ISO days at Crossvllle.

I* listhods of adjusting swifts of bssf calves to a standard age*

A* nroratlng gain between 28 day veighta bracketing standard

age*

^is aethod is based on the assuaption that ttw segasnt

of the growth curve between the two periodic weights bracketing

the standard age is a straight line* Aas\iae that a Chreeneville

calf is 2CX) days of age and weighs U30 potoids on a particular

weigh day, and that it weighs k72 pounds on the following

wei^ day* This calf has gained at the rate of 1*5 pounds per

day during the period bracketing the standard age of 210 days*

Henoe, its adjusted weaning weight would be hh$ pounds.

This aethod was believed to give a oloae appzoxiaatlon

of the actual weight of the calf at the standard ags* This ad

justed weight was used as a standard for coi^Niring others.

B. Average daily gain from birth to weaning - adjusted fro*

weaning age.

The average dally gain from birth to weaning was cal

culated for individual calves* This aethod was inolvuled in

this study since nuoh of the calf data in the past has been

based on this type of adjustasnt.

C* Wi^in lot weaning on weight regression coefficient « ad

justed from weaning age.
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IRio form vquation uMd in this aethod of adjusting

waanlng irelghts to a standard age vas W a « d b sbsre W is the

adjusted welfi^t, v is the weight at weuiing, d is Mm standard age

ninus the age at weaning, and b is the regression coefficient

(Koger and Btiox 19U$)*

Variable regression coefficient adjusted froia weaning age*

Observation that the regression coefficient was positively

oorrelated with average wei^t of group which the co-

effioimt was calculated oade it desirable to calculate a var

iable regression for testing against other asthods (Tables VZII

and XVII). Ths ne^x»d ussd in combining lots in the calculation

of the variable xvigreseion was siailar to that used by Koger

and Knox (19U^)*

Subgroups of each sex at OreenevUle were cosbined for

three separate years, two different calving seasons, and sires

from two brse^* Subgroups of each sex at Crossville were

coiBbined for four separate ysars and two different lots. Averan^

within lot linear regression ooeffieients were calculated for

each coabination of subgroups (Snedeeor 19lt6)* ^ese regression

coefficients were based on the last five period weights at

Qreeneville and the last four weights at Crossville* l^e

distribution of oalvws, as to age at tha two locations

detemined ths auaber of weighings to includs in calculating

the regreaaion eoefflciants. Saoh group's average age and

weight during that period upon which the regression ooefficient

was based was adjustad to tha standard age by its own average
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regression coefficient (Tables VXI and XVI)* The reXatlonshlp

of average wel^t of group at the standard age and regression

eoefflolent foresd the basis for a variable regression Mthod of

adjusting calf eelghts to a standard age. This relationship

was expressed In graphic form (Davis 19U3) for convenience

(Figures 12 and 13).

1. Variable regression coefficient * adjusted from nearest eel^

date.

This is a variation of swthod D wherein the calf*s

weight on the weigh dajr nearest the standard ago is used

rather than tbe actual weaning weight. Heights were adjusted

a naxlwuB of lit dajns at Qreenevllle and 1$ days at CrossvlUe

by this asthod.

F. individual lot regression coefficients adjusted from

weaning age.

Linear regression ooefflolsnts were calculated for

eight lets or subgroups at QreonevUle and four aul^^roupe at

Crossvlllo each year (Tables III • T and XI and XIV). These

regression coefficients were based on the last five periodic

weights at (hwenevUls and the last four at CrosavUle

(Snedecor l^iiiS).

1%s fcurm equation W s v ♦ d b was used In f Hng ad»

jttstMuts by this asthod (Koger and Krox The Kovember 1

weaning weights of the individual calves were adjusted by the

regresslcm coefficients of the subgroups to which the calves

bel<a)gsd.
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Q. Individual lot rogroasion ooafjtioient • adjuated Aron tha

naareat vaigh date.

This na^d la baaleally tha aaaa aa nethod F« the

oalf *8 wei^it on the weigh day naareat tlui etandard age vae uaed

rather tiian the actual weaning weight.

H. Overall within lot regreaaion coefficient - adjuated fJroa

weaning age.

An overall average within lot regreaaion eoeffioient «aa

calculated for each location (Tablea 71 and IV). Theae within

lot regreaaion coefficienta involved 2k groupa (9$ degreea of

freedos within aubgroupa) at OhNieneville and 16 groupa (102

degreea of freedom within aiibgroupa) at Croasvllle. The aame

periodic weighta were uaed in the calculation of theae regreaaion

coefficienta aa were uaed in method F. The form equation

W 5 w ♦ d b waa uaed in adjuating wel^ta by thia method.

I. Overall within lot regreaaion coefficienta • adjuated from

the neazwet weiidi date.

The aame regreaaion coefficienta u»d in method H were

uaed in thia method.

II. Method of adjuating weaning weights of heifer ealvea to a eteer baaia.

The average birth weights of all hsifera and all ataera were

determined for separate years within locations. Tha average birth weight
of the steers waa expressed aa a percentage of the average birto weight
of the heifers. Average age and average weight of heifers and ateera

waa determined by years at each location for each of the last five weighings
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ftt Qreeiui-vllle and tha last four waighlnga at Cross villa. In aach inatanoa,

avaz«ga vai^t af ataars and avaraga aal^t of halfara vaa adjuatad to tha

avaraga aga of tha two groups. Tha walght of tha ataars was axpraasad aa

a paraantage of tha wal^t of tha halfara in eaoh ease. Ovarall avaraga

paroantaga factors wars calculatad at aach location. Thesa factora was^

waightad b/ Toars and averaged to obtain an overall aaz eorreetion factor

(Table X).

,

<(■:

rli iiifi' iiilii tiiii''



HESUI/rS AND DlSCUSSI(»f

Inapection of the iproath curvet (ll«urM 1 through 11) thoted that

the oalvet atudied grew in a relatively etraight line froa birth to

weaning* However, there wae coneiderable variation between years in the

rate of growth of oalvee during late tunaer and early fall. Preliminary

analysis showed a tendenoy for older calves to gain more slowly than

younger calvee (Tablee I end II)* Based on results ft*<Hi the time of

celving study at Qreenevlllo, this cbcroaso in rate of gain of calves as

ago increased was a function of sge rather than date of bir^,

Hotlu»de of adjuetaont of weaning weights involving average daily

gain (Method B) underoetisHited the weifpit of the calves at the standard

age (Table xn). Standard agra of 2io days at Greeneville and 160 days

of a|^ at Crossvllle were selected as the ooet suitable agea of com*

parieoa. These atandard agea enabled adjustments to be made within the

scope of the data. Since both standard ages are below the average

weaning ages of all groups, weaning weight adjustments wsrs mads to a

younger ago. Method B failed to taks into account the slope and

character of tdiat aogmont of the growth curve over which the adjustments

were made. Ro bias was introduced in adjusting the weaning weights of the

early calving grot«)s at Oreonevillo by this method. The same error of

adjustasnt was present in th» average oorroetod weight of each group*

The more eomnon situation In experimental work, however, is the

eoaqparison of several groups of dissimilar ages. The time of calving

investigation at QreeneviUe is a case in point* Calves from the early

group averaged two months older at weaning than calves from the late group.
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flM error encountered In the average daily gain aethod of adjustnent wui

greater in the case of the older calves and bias eas introduced into

toe Interpretation of the results. The asignitude of non>randoa errors

eas proportionate to the distance the eeaning weights were adjimted.

Oeneral trends in ttM growth curves of these calves are substantiated bgr

the woric of XOger and Ithox (19U5) and Dinkel (19li9)*

With the exception of method B* all methods tested atteiqpted to

adjust weights on toe basis of that part of the growth curve over which

the adjustments were made. Regression coefficients based on weaning age

and weight (Koger and Knox 19U5) and regression coefficioits based on a

series of weights during the period bracketing the standard age

(Dinhel 19U9} have been used to estimate rate of gain during this period

in the life of calves. Methods G, D. F and H were used to test the

accuracy of these two basic mstoods when the adjustment was baaed on the

actual weaning weight. The error found in the average daily gain method

of adjustment caused bgr differences in age of the calves suggested the

testing of regression coefficient principles^ applied to periodic weights

taton near the standard age. Methods Sj a and I tested different regression

coefficients applied to individual ealf weights taken on the weigh day

nearest the standard

Adjustmsnte made on the basis of a within lot weaning age

en weight regression (Itothod C) showed too much error (Table XXZ)

to recommend the use of this method. It proved much more accurate at

Crosevllle than at Greeneville. This difference in accuracy of the same

method between the two locations was attributed to the length of time
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involved in the adjustoBnts and to differencas in Uie shape of the

average grorUi eurves during tiie period over vhich the correetlom were

made. Ai^proodMitely 50 days vere Involved in the adjustarats at

Oreeneville and 1$ days at Crossville«r Decrease in rate of growth

of the (Ireeoeville oalvsSf as a group^ occiurred over a longer period of

tiaw than did the dsoiwase in rate of growth of the CrossvlUe calves.

Bsncs, the slope of tho growth otirvo of the Crossville calves changsd

anrs daring the aionth prior to weaning than did the slope of the growth

curve of the Qreonoville calves. The standard age of the Crossville

calves usually fell within this period of rapid change in rate of gaiay

wfailo the standard age of the (hnNRievllle calves occurred during a period

when ohango in rate of gain was aueh less rapid. Therefore^ weaning

age on weii^t regression ooeffloionts ostlmted omch wors aoourately

the slope of that sopMwtt of tho growth etarves over whloh adjwstasnts

were wade at Crossville thsn at Qreensvllle.

The variable regression asthod (D) proved such sore accurate than

the above aethod at Qrasnevllle and lees accurate at CrossviXle

(Table ZZZ). It was interesting to note that, although aethod D showed

a aean devistion of - 7 pounds at CtreeneviHe and - lb poimds at

Chrossvilla, the asan absolute deviation at each station was 15.9 pounds.

2h ha effort to test the closeness of fit of lines of regression

based on the variable regression ooeffiolent (Method D), individual

lot regression coefficients were applied to weaning weights ss a asthod

of adjustaent (Ifethod F). OWe of this asthod gave virttially the saae

resiats as the variable regression asthod (Table XIX). This seeasd to
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ladieat* that tha Tariabla ragroasion (Mathod D) waa aoourately

•Btlaating the slope of the growth curve of the calyea» during that period

for which It was calculated.

Idlghta of the two teat groups wexw adjusted on tha basis of an

overall within lot regression coefficient (Method H). This a»thod was

sllghtl/ less accurate than either of ̂  above two aethods (Methods D

and F). Besults from the use of this sethod Indicated the need for

estioating the rate of growth of the individual calves rather than

■ereljr that of the aveirage calf. It was realised^ of couiwe^ -tiaat assy

■athod of adjustaant, fundaaantally, is based on the average Individual.

None of tha adjustasnt aathods baaed on tha Novaober 1 weaning

weight were deeaed satlsfactorjr. Jn tha case of the three linear

regression asithods (D, F and H), several factors aay account for the

error found. If tha calves wars gaining at a decreasing rats at tha

standard ags^ the weaning weight would fall below the line of regreaelon.

Since the edjuetaent Is weds along a llzw parallel to the line of re-

gresaloaf adjuetoents of aetwl weaning weights to a younger standard age

would undereetljsate the weight of the calf at the standard ags. in

spection of the data (Table XDC) lends support to this hypothesis.

Methods 0, F and R underestlaatsd the ealves at both locaticms. tear to

year variation of change In rate of gain during the period bracketing

the standard age was felt to preclude the possibility of developing a

sethod which would take the aagnltude of this Changs into account.

linear rsgrsaslon snthoda whloh adjusted weights of individual

calves taken the weigh day nearest ths standard age proved very
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amtiafactory (Ifethoda B, 0 and I). fha difforanca in aeeuracs/ batman

looationa found in all aethoda uaing the Hbvaobar 1 might aa tha baaa

might waa not noted in theaa aethoda uaing tha might on tha nearest

weigh day aa tha baaa might (Table XIX). Tha rariabla ragreaaioa

aethod (E) waa deaaad preferabla) ainee it oould be expiresaad in graphic

fora for rapid eorraotiona (Flgurea 12 and 13). To usa theaa aoao*

grapha, lay a atraight edge acroaa tha age on the left hand scale and

obsanrad might on the right hand acala. Correotad might la raad

directly froa tha eenter scale.

If further accuracy is desired, three or aore periodic mights

bracketing tha standard age could be averaged and this average might

adjusted to tha standard age by mma of ̂  variable regresaicm

Xethod (B). This eatinata of might at tha standard age muld probably

be slightly aore accurate than that obtained by use of tha base aethod

(A). Bomver, prorating gain batmen 28 day mi^ts bracketing the

standard age was felt to be satisfactory. This aethod took into account

the average of two mights and tha slope of the growth curve iaaediatoly

surrounding tha standard age.

A sex correction factor waa developed (Table X), study of

growth curve# suggested that the difference in might betmen steer

calves and haifer calvea was constant froa birth to wean tig, when

eacpreaaed aa a percantage. Mom variation waa noted betmen years

than within years. This variaticm waa partially axplained by the dis

tribution of com having haifara and ateera each year. The average aex

cormction factor of 1.085 agrees with the aex differenoe reported by

Koger and Xhox (19145)* To convert the might of a heifer oalf to a steer



20

oultlply the irelg^ of the heifer tagr 1.08^.

.V «i. . • , 1 :: i.

'i;.:

v»'. '•

V>:'i



-N,.

SUUMHT

arcnrth and vMntng racords of oalvoa at tho aubat&tiona at

Qraaaairille, in Eaat Teanosaoe, and C!roa8Villa« on tlw Cuaborland Flataau^

mro analyaad and corraotion faotora daralopod for nao at thaaa stations*

Thess asthods wars based on ealf weights taken at 28 day intervals in

herds used for ether experiaents. A total of 119 calves over a three

year period were studied at Gheenevllle and 116 calves over a four year
V

period ware studied at Crossville*

Average growth curves of all groi^w of ealves studied apinroxiaated

a straight line froa biz>th to weaning, however, growth curves of individual

ealves showed marked deviations from the average line*

A sex difference was found at all ages from birth to weaning at

both locations, this difference when expressed as a percentage of the

weight of the steers and heifers was not found to vary significantly

between birth and weaning or between looati(»)s within years* Study of

this data led to the calculation of ma average percentage factor of 1*065

which can be used to convert heifer calf weights to a steer basis*

A total of ei^t msthods were used to adjust weaning weights to a

eonstant age. Factors used in these methods were oaloolated from all

calves at both locations. To compare these eight methods of adjusting calf

waighta, a group of 2U calves at each station was ssleoted at random within

subgroups and their weights adjusted to a standard ags of 210 days at

(breenaviUe and 160 days at (^ssviUe. Ths msan absoluts deviations of

the various msthods were subjected to statistical analysis. Three of the

eight msthods tasted adjusted the oalf weights a wsxIsbw of lU days*
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'RMr* wtm no signlflosnt dlfferenoa betvean Uwaa thraa aathodBf «zidi

ICLI wara consldairad satisfactory* Five of the nathods adjusted tha

vslghts over a period longer than Hi days* Nona of these aethods aara

aocurata enough to reeoaiaend their use*

Tha data analysed thus far do not support the idea that a ain^pLa

eorreetion factor can be developed which will apply to calvas raised in

different anviroruaents.
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TABLB I

COMPARISCai OF RATE OF GAIN OF CALVES AT THE DIFmENT STATIOSS

Stations

Co^ptarlflon

Qreenevills CrossviU*

Ay* dall/ gain tram birth to
Yoaning, lbs.* 1.78 2*19

Ay* daily gain August 1 to
voaningf lbs** 1.97

Ay* daily gain July lU to
vaaning, lbs** 1.59

*OalYes waro wsaned NoYoiAtar 1 at GreeneYille and October 51
at CrossYllla. Average of three years results (119 calves) at
ChikeneYllle and four years (116 calves) at Crossvllle.

.i!i

m



TABLE II

WITHIN LOT HEGRESSION COEFFICIENTS F(m VARIOUS
COMBIH/iTIOllS OF DIFFERENT ITEie*

27

Statioiui

lUm
Ortsneyllla CrossYlUa

Wsaning ags - Wsaning weight 1.093 1.U56

Day in season oalwed - Aw. dally gain froa
birth to weaning .0027 ,0020

D^y in season calved Av. daily gain from
August 1 to weaning ♦003U

Xhiy in season calved • Av. daily gain from
July II4 to weaning .0008

Wallet August 1 0 Av. daily gain August 1
to weaning ,0009

Weight July II4 - Av. daily gain July lU
to weaning .0028

Birth weight - Av. daily gain froa biirth
to weaning .0085 .0021

*Vlthin lot rogreaslons InTolves 2U groups (9$ dsgrsos of
frosdoK wl^ln subgroups) «t Qrssnsville and 16 groups (100 degrses of
frssdoa within subgroups) at Crossrillo.
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TABLE VII

• (,;1

■•■il
RELATIONSHIP OP AVERAOE NEI(3iT OF GROUP AT 210 DAIS ACffi

AND REGBSSSION COEFFICIENT AT OREEHEVILLS

Adjusted Weight Regression Coefficient
Group (X) (I)

19U6 Steers U2d 1.7U9
Heifers 399 1.521

Steers Ui9 1.625
Heifers ia6 1.326

1950 Steers lt82 1.83U
Heifers U09 1.535

lerly Steers UUO 1.652
Heifers 102 1.393

Late Steers 1i63 1.793
Heifers Uod 1.51ilt

Angus Steers
f • 1 * ^ 1

ill;? 1.739
Heifers 102 1.U9U

Hereford Steen U53 1.723
Heifers U03 1.1(02

-T

i



TABLE VIII

ANALYSIS OF DATA IN TABLE VII

33

Suaui of Squarea and

DegrMt of Produots RegressicHt Correlation

PreedoB
S*^ Sxy 8y^

Coefficient Coeffioient

13 8,606 UU.59 0.3337 0.00^2 .83*

Significant at tlia I per eent leraX.
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TABl£ X

FACTORS F(® CONVERTINO HEIFER CAtF WEICJHTS
TO A STEER

Pariods
Location Tear

Birto
0

Fourth Third^ Second^ First^ Veaning Mean

Oreeneville 19U8 1.063 1.061 1.058 1.063 1.075 1.09lt 1.069
I9k9 i.m 1.0li9 1.065 1.067 1.101 1.097 1.079
1950 1.153 1.181 1.171 1.178 1.175 1.185 1.179

Combined 1.106 1.090 1.090 1.100 l.UO 1.120 l.lOU

CrossviUe 19U7 1.099 1.115 1.122 1.101 1.106 I.m
19U8 1.07? 1.039 1.027 1.035 1.028 1.03h
19U9 I.OU? 1.051 1.065 1.032 l.OU 1.038
1950 1.159 1.135 1.129 1.120 1.153 1.132

Combined 1.09U 1.083 1.078 1.060 1,070 1.070

Coabliuid 1.085'

^he8« faetor* wtre developed la/ dividing the aeen trei^t of the
steer ealvee by the seen weight of the heifer oiCLves at various periods
from birth to weaning. The mean weights were adjusted to an average age
in each case. In no case was there a great difference in the mean age of
toe two sexes.

^These )M>adln|^ refer to the first, second, third, and fourth
wel^ dates prior to weaning.

^his factor is the mean of the cotoined mean factors at both
locations weighted on the basis of the number of years involved at each
location.
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tmst XVI

BEUTIOHSHIP OF AVERA® IStEIOlT OF ®0aP AT 180 DAIS A®
A!© REORESSICai COEFFICIENT AT CROSSVILIJg

Group
Adjusted Weight

(X)
Regression Coefficient

(T)

19U7 Stooro ; 2.169
Heifers 1*62 2.066

19Ud Steers U81 2.01*2
Heifers ij69 1.969

I9U9 Steers U7U 1.793
Heifers i»65 1.936

1950 Steers 1*69 1.991
Heifers ia7 1.807

Lot I and 2 Stoers 1*77 2.001*
Heifers 10*7 1.9^1

Lot 3 Steers 1*89 1.991
Heifers li65 1.958
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TABLE XVII

ARALTSB (F DATA IK TAB££ XVI

m

Sum of Sqtiaros and
Degroaa of Prodacts Regroaalcm Correlation
Freedott ■ ' Ooeffloiont Coefficient

83^ Say Sy^

u 5,120 16.070 0.115U85 .0031 .66*

Significant at the 5 per cent level.
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