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itw production tcating todUiiqu«« arc tools which may he used hp^ 

the breeder as an aid in dsTelopiag superior lines of beef cattle* They 

provide the breeder with sons objective criteria to work with In addi 

tion to the rLsual type standards that have been widely used in the past* 

Managenent practices used by dairy faners peraits production records to 

be secured wi'Ui vary little additional labor and cost* In fact* it has 

been so easy that all the aajor breeds have incorporated perfomance 

records into the pedigrees of the animals and published lists of sires 

that have been proven on the performanoe of their progeny* 

Hash data have been aoeumulated at the various ooUegaa and ax* 

periBMUit stations on ths perfonaanoe of beef bulls* Most of tfas infor-

nation* however* has been obtained in estimating tba faeritabili'ty of 

faad lot gains of baaf airas. It la eaaantial in the production of basf 

to have individuals that will maha r^pid economioal gains on faad but it 

is also i^portant in ths Aiture produetivi'ty of ths oow herd to use sires 

i^se daughters have good mothering ability* The problem of selecting 

beef sires based oa ths performanoa of their daughters is further coapli-

eated by the "yu'^s^iuh'* that is uaed to measure differences* In beef 

cattle* tbe growth of the calf is used to measure the mUidng ability 

of tbe oow* but the calf itself is not only affected by the snvlronmant* 

including milking ability* of the dam but by its' inherited ability to 

gyov as trsnsmitted by both its' dam and sire* The problem is craipli* 

cated baoauee of ths factors mentioned above* and also by time 

Interval between generations* which is considered to be approximately 
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iiym years for beef eattle* Tbsrefore* by ths tiJM a boll is proeaa 

SD^erior or inferior oa tbe basis of the perfonuuioe of his profKny his 

period of usefolness is aaterialiy reduosd* 
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LITERATURE RE\nEhr 

Patteivoa et id* (19li9) oonsidervd rate and ef£lolenqr of gain« 

along vlth reproduotlTity^« the noet iagwrtant factors in economic beef 

fvoduetion and found sire groins to hars wide Tsriabilltgr in rate of 

gain* Patterson reported a heritability estimate of 53 per cent for 

feed lot gain* 

Koch and Clark (1^55) in data frcMS the Range Livestock Ebqperi* 

asnt StatLon« Miles City* Mcmtana gave the following estimates for heri* 

tability and repeatability* rsspeetlvelyi birth weii^t, *35 and *26} 

weaning weight* *214 and *314} gain from birth to weaning* *18 and *22} 

and gain frcm weaning to yearling age* *39 ond .C^* They found a oor* 

relation of .Ud betneen birth weight and gain to weaning* but found no 

correlation between gain to weaning and subsequent gains* They also con 

cluded that maternal environment is quite iJNq;x>rtant for birth weight* 

gain from birth to weaning and weaning score but was of little impor 

tance for yearling gain and score* 

Warwick and Cartwright (1955) found heritability of rate of feed 

lot gain to be 534 per cent by the method of regression of parent on 

average offspring using gain ratio* They ooncludod that selection for 

rate of gain will be effective lAen the Individual's own record is used* 

Rollins and Guilbert (195U) studied the relatlimship between rate 

of growth froB birth to four months and from birth to weaning* The re 

sults indicated that this method could be used satisfactorily to predict 

a eov's futoire production ihere it is used as a part of a system for se-
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lACting repXacament cows in the caa» of those cattlemen that eeal a 

heifer*8 first calf. 

Botkin and Wiatley (19^3) concluded that considerable progress 

oonld be made in the selection of cows cm the basis of their first rec* 

ordf particularly by using weaning weights* Estimates of repeatabilil^-

for weaning weights by two different methods weze O.US and 0.U9* 

Knapp and Clark (1950) by sire-offspring regression methods gave 

estimates of heritability for final weight at l5 months of 92 per cent 

and concluded that heredity was very inportant in the determination of 

pewth after weaning* 

Jhnrsom et (195U)# in a study of selection for heavy six 

months' weight in herds in which the calves were sold at weaning for 

slaughter* obtained heritability estimates of six months' weii^t of sere 

iron sire-offspring regressions and paternal half-sib ooxrelations of 

immediate offspring and from 5*15 per cent based on dami-offspring re 

gressions* Paternal half-sib correlations among dauehters of the sires 

used and based on weights of calves raised by dau|^ters gave a herita 

bility estimate of 19 per eent* These figures indicate the importance 

of maternal abilily in determining aix months' weight of calves and sug 

gest they are heritable traits* Thsir selection prooedures were as fol"* 

lowst (1) retain a hijdi percentage of heifers for ons or two calf crops 

and retain thoee that denonstrate their ability to wean heavy calves; 

(2) select sires from among eons of cows which have repeatedly demon 

strated their ability to wean heavy calves; and (3)vhezm possible* use 

sires whose daughters have proven to have good maternal abilities* 
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Jobasm (19U5) fomd no Juatiflcation for aeleotiag protod slro« 

on tho uniformliiy of get la aagr oharaeter idiicdi doponds ttpon asTsral 

gone pairs and is not highly heritable* 

Haeel and Loeh (19U2) found that tha total score nethod was aore 

efficient than Independent calling levels or the tanden nethod of selec* 

tion* 

Gilnore (19^2) in discnseing indeioes for dairy sires based en 

their progesy records gives several criteria that should a]^ly to the 

daughters need la indexing bolls* There should be a randon soag^ of the 

bulls daui^tere to prevent a distorted picture of the sires produotioa 

ability that is transnitted to the daughters and at least live daughters 

should be tested for a prelininazy index witii ten being preferred* 

Lush (1933) discussed iadeass used by daizynea for the proving of 

dairy bulls auod gave the advantages and disadvantages of each. The nost 

onnsnnly used are the daughter average and equal parent index* The 

daughter average, as he suggests, is slightly siapler, utilises infoma* 

tion of all the daughters, and will be less variable than the records of 

the dams} however, errors in environnent are likely to be greater than 

wi'Ui the equal parent index* The equal parent index is based on the 

assuaqition 'tiiat the progeny inherits equally for production from its 

parents and, therefore, is between the two parents* The advantage over 

the daughter average is that it rwooves errors arising from differences 

in the productiveness of the cows to which eaeh bull is bred, also the 

range is likely to be noze nearly like that of the cows actual records* 

The weakness is that it is easier to select records for this index 



6 

and ihara is mov Tsristioa ia ths sirss than is actually true ot their 

genotype aiace the extrenely low cms are probably better than thay are 

ehowi and the extrenely high ones are not lilnely to be thin high* 

Shrode nd Insh (19U7) porepoaed the nethod of regressing the boll 

index toward the breed average to be a better evaluation of the probable 

breeding value of the bull as e<«pared to the equal parent index* 

Rice (l^Uii) suggested regressing indexes of daixy bulls one*half 

way bask to the breed average idien using the equal parent indexi 

Sire Index•Equal Parent Index ♦ Breed Avei-age
2 

Bis reason for this regression is that in factors like ailk production, 

which are subject to environnental changes, the phenotype does not truly 

represent the genotype of the individual and ̂ hat aninals producing 

toward the extrenes are less likely to be nated to aninals as extrene 

as thenselves. 



OBJECTIVE 

The obj«otiT* of this atudljr was to avalaata tha performaaea of 

a group of baaf eattla alras used la the UT-AEC Agricultural Besaarch 

Program liqr ecmparisons aaong sirea of (1) the average production of 

their daughters and (2) e<]ual parent indexes as determined by daughter-

dam eomparisoBS* 

QBNEBAL 

Histoiy of the Berd 

The eoH herd at the BT«A£C Agricultural Besearoh Program oirigin-

ated tnm a gro^p of fortgr-caie grade Hereford cows that were accidentally 

exposed to radioactive fallout of the first atomic hMb explosion at 

Alamagardo> New Mexico in July 19li5* Another group of seventy-four 

grade Hereford oows from the same general area were purchased in 19U8 as 

a control herd to the original irradiated cows. Fifteen registered 

Polled Hereford cows and their sire were purchased in 19U8 to be used 

in ecsparison studies* Since then some additional registered Hereford 

cows have been added to the herd* The replacement females have been pro 

duced from this group and the inresent cow herd consists of approxinste3y 

three-hundred producing cows* 

Herd Management 

As far as paractioal all the oows were managed similarly* The 

pastures consisted largely of orchard grass-Ladino clover and fescue-

Ladino clover with some native pasture for the sumner grasing perixad* 
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Tim winter pastures consisted of either oats» Balbo rym, or rye grass 

and orinson clover but these were used alnost entirely by the weaned 

steer and heifer calves* The winter ration for the cow herd consisted 

of silage and h^r fed in the open* Com silage aade up the majority of 

sila^ with soM Sudan, orchard grass and corn-soybean silage being used* 

Tbe hay consisted aostly of orchard grass, clover and alfalfa. 

Breeding 

In the beginning, both grade and purebred bulls were used but by 

1^51 all of the grade bulls had been sold. All of the bulls considered 

in this studsr were either registered Hereford or Polled Hereford bulls. 

The cows were allotted uniformly to sire groiqw within years on the basis 

of sire and previous production history with the exception of the pure 

bred cows* The cows wem pasture bred and calved in the open* Both 

spring and fall ealving have been practiced but due to pasture condi 

tions and for comparative reasons all calves are now dropped in the 

spring. 

Health 

Because seme of the origiiua irradiated eows were positive to the 

test for Bangs disease, all the mature eows and heifers were vaccinated 

with strain 19 Brueella abortus* Since then all heifers have been ealf-

hood vaccinated* All the calves were vaccinated for blackleg, malig 

nant edema and hemorrhagie septicemia prior to weaning* 

Several of the original cows were disposed of after dhowing a 

positive reaction for azuiplasaosis* In the fall of 1?56 the herd was 

tested for anaplasmosis and no mUmln idioiied a positive reaction. 
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Xh the spring of 1$Sk e group of two-year-cld heifers aborted and 

alfflost the entire calf crop fzx>a the tNO«year'K>lds was lost* Since that 

outbreak, no other aajor health problen has been encountered* 

Calf Manaiwieent 

At birth calvee were tattooed a herd nuaber in both ears and ear 

tagged* In the fall after veaning the oalTos mre branded on the ri^t 

hip with a brand eorreapondlng to the tattoo mndaer* The ealves were 

weighed at birth until 19^ after which the taking of birth weights was 

discontinued* The calves were weighed when the oldest <aies beesM six 

aonths old and thereafter at monthly intervals until weaning. Indivi 

dual grades for type and condition were made at weaning* All males, 

except some saved for bulls, were castrated about three months prior to 

weaning* Calves were not creep fed* 

PBOCEDOSB 
.; V-

Animals 

All of the daui^ters of a sire that were oalved in the spring of 

1952, 1953 or 195U and had a production record in later years were used 

in the evaluation of sire. Production records of dau^ters for the 

years 1955 195^ were available. Average daily gain was calculated 

by subtracting the birth weight from the weaning weight and dividing 

by the diys of age at weaning* The daily gain from birth to weaning 

wae then multiplied by the appropriate oorreetion factor to adjust all 

daily gains to a auiture dam and male calf equivalent* The correction 
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factors ussd wars from an analysis of ite wsaalng weights of ealves hgr 

ags of dam and sax of ealf from tha beaf cattla records of tha UniTeraitgr 

of Tennsssaa &qperinant Stations and warn as follovst 

1 of Dam Oorraction Factor 
Hale female 

a 1.28 1.1|2 

3 1.13 1.31 

k 1.10 1.20 

S 1.05 l.li» 

6 1.02 1.11 

7 1.x 1.08 

8 1.x 1.08 

1.02 1.119 

10 1.03 1.12 

n ♦ 1.12( 1.21» 

Bacaasa birth weights wsm not taiwa after 1^53 an averaga birth 

wei^t for caless was used to calculate tha daily gain from birth to 

weaning. For cows calving the first tiJMi« 6o and 65 pounds were used 

for tha birth weight of female and male calves, respectively, for all 

cowe havixig calved at least once, 65 and 70 pounds were used as tha birth 

weights for famala and mala calves, respectively. 

Data on 9k dau^^a^rs of ll» different sires ware available for bhis 

study, for analysis of varlanaa, ISih production reeords were available 

from the daughters for tha sires studied. 
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Sv«ii ihmtgh all tha dau^tara of a sira that nara droppad la ona 

jraar wam yatainad and aaeh waa glyan a ohanoa to hava a production 

raeordf thara nagr hava haaa aow hLaa In ayaluation of airaa daa to tha 

anall noabar of daughtara ayailabla id.th production raoorda for aoaa 

airaa* Tha louUa vn,tharafora* araloatad not onl^^ on tha ayaraga 

parforaanea of their daughtara hut hgr aqual parent indenea daterminad 

fron daughtar«dan ecnqtariaona* Squal parent indana wara calculatad tgr 

two nathoda* Tha flrat van to taka tha production of tha daughter vith-

in a aingla year and eoapara it to tha dana total avaraga production* 

Tha aaeond waa to oonpan tha production of tha daughter to that of tha 

dan whan both had racorda within tha aana year* Tha latter nethod* 

although it United tha aunhar of racorda arailabla for eMnqpariaon^ 

elininatad aona anyiroanantal year diffiaraaeaa* 

Tha aTaluation and ranking of tha airaa waa than daterminad bgr 

calculating the aqual parent index idiich ia baaed oa the generally 

accepted rule that offspring inherit about equally froa both parante 

for ]^coduction* Therefore* tha following foznula waa used to e<nqputa 

aqual parent indexaa for the airaat 

I•UlI or Z - 2X-I 
2 

Whara X rapreaants the produation of dan* X ia tha production of tha 

daughter and Z ia the production of the sire* This nethod nay rank a 

sira hdf^r or lower than his true breeding ralua* If the index ia ra-

graseqd onB-half tha way toward tha bread or bard ayaraga* this alw>\ild 
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b* nor« iadioativ* of hia trua breeding value* Therefore^ the following 

fomula waa uaed to compute the regreaaed equal parent index} 

Sire - t^ual Parent Index ♦ Ito-eed Average
2 

Beoanae there vas no breed average available, iim herd average 

for the Tear (fable X91II) in which the pro<faietion record wee aw4i wm 

uaed to oalculate the regreaaed equal parent index* 

The index for the individual ealf waa oonatructed by converting 

the adjuated daily gain and type to pointa of index aeore fron Table 

Vni and adding theae pointa for an index for the weaned calf* Thia 

givea equal nqdiaaia to gain from birth to weaning and to feeder 

typo. 

The oonveraim table (Table ZVII) waa from an analyaia of the 

weaning weighta and type gradea of the ealvea from the Univeraity of 

Tenneaaee E:qQeriAent Station'a beef cattle berda* The nean adjuated 

daily gain, adjuated for aex of calf and age of dan, waa 1*81 pouiuia and 

waa aaaigned 50 pointa of index acore. Each atandard deviaticm fron the 

nean calculetad to be 0*25 pounda waa given ten points of index acore. 

The nean type grade waa found to be low ofaeice (12*0) and aaaigned $0 

pointa of index acore* Each atandard deviation from the aean waa eal* 

culated to be 1*U0 and given ten pointa of index aoore* 

The equal parent index will hereafter be referred to aa the equal 

parent aoore ao aa not to eonfbae it with the weaning index described 

above* 
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Statistical Methods 

Analysis of Tariancs was nads for the following three methods of 

eomparison of sires](1) the average production of daughters hy sires 

within years](2) the equal parent score and the regressed equal parent 

score Yfy sires within years from a ecmiparison of the dams and daughters 

total average produotion] (3) the equal parent score and the regressed 

equal paz«nt score by sires and within years from a comparison of ths 

records of dams and daughters calving in the same year. Analysis of 

variance techniques as described \sy Snedecor (19U6) for data wil^ sub* 

saiaples of different numbers of individuals were used. An analysis was 

mmde for adjusted daily gain^^ type and index for each of the three 

mmthods of eong>aring the prodacti<m of dmi^ters by sires* 

:-;V 
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RESULTS AND QISCUSSIOK 

TIm results of this stus^ show oonsidsrable differenoes in the 

wesnlng psrfozmanee of dau^ter progenies of different sires when 

analysed both on a within year basis (Tables II, III) and when years were 

eoiri>ined (Table IV)• The amrage perfomanoe of offspring of daughters 

by different sires for adjusted daily gain for the years 1^55 and 1956 

(Tables II, lU, IV) railed from 1,71 to 2.3U pounds and 1,1)U to 2,00 

pounds, respectively, and approached significance (Table V)« When the 

years were eonbined the adjusted daily gain for daughter performance by 

the different sires varied from 1,61 to 2«06 pounds (Table IV) with a 

least significant mean difference of 0*22 aiid 0.29 pounds at the 0*05 

and 0.01 levels of probability. Average type grades of the daughter 

progenies by the different sires ranged frcm 9*3 to 11.2, 9.U to 12.0 

and 9*1» to 11.1 for the years 1955* X956 and for the ocmbined years of 

1955 end 1956, respectively. There were no significant differences in 

the type grades either within years or after the years were combined. 

£towever, the sires that tended to appear in the top one-half in adjusted 

daily gain or in the lower one-half appeared in similar positions on 

type score (Tables II, III, IV). This was probal^ due in part to the 

fact that sires whose daughter progenies had calves idiich gained faster, 

were fatter and tended to grade hi^r. The combined score for both ad-

Justed daily gain and type (weaning index) also showed considerable dif 

ference in the average weaning performance of dau^ter progenies of dif 

ferent sires. On a within year basis the weaning index ranged from to 

115 and 68 to 100 for the years 1955 and 1956, respectively, and had a 
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rangft txom 76 to 105 for the combined jrears 1955 end 1956 (Tables U, 

III, IV), 

The rank of siree on the average offspring perfomanee of deagh-

ter progenies for adjusted daily gain, type and Meaning index cm a with 

in year and a combined years basis is given in Tables II, III, IV.. 

Sons sixes were not included in Uie coabined years table because ^wy 

had not had at least two daughters in production for each of the years 

analysed. This ranking of sires was based on a combined sunaazy of 

daughter progeny performance for bctii 1955 and 1956, since herd averages 

were very similar for both years. Although there is sosm variation in 

the rank of sires for the various performance traits studied, it can be 

sem that the sMie sires are consistently found in either the top one-

half or bottom one-half of the sires. 

Similar results wsrs obtained when equal parent acores or re-

ipmsaed equal parent eeorea were uaed to rank or evaluate the sires. 

There appesred to be little or no difference in the rank of the sire 

frcm the use of any of the methods to rank thess sires on the perfor 

mance of their progeny* 

The equal parent score for the various sires for ad;)u8ted daily 

gain calculated from the productloa of the daui^ter in a single year as 

ooiqpared to the total productlcm of the dam varied ocmsiderably between 

sires, Thess rangsd from 1*37 to 2,52, 1,11 to 2,05 and 1,2U to 2,22 

pounds for ths years 1955, 1956 and ocmblnsd 1955-1956 respectively, 

me ranking of ths sirss ty this method (Tables VI, VII, VIII) ranked 

the sires in almost the same position as ranking the sires on the average 
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prodttctlon of tha daughters (Tablea II, in, IV}• The analysis of these 

data showed a highly significant differenee heteeea sires when the years 

were oonbined with a least significant Man differsnoe of 0*36 pounds 

at the 0*01 IsYel of probability. The equal parent soores for type and 

weaning index for the Tarious sires calculated within year and for oon 

bined years, were similar to the ralues obtained from the average pro 

duction of the daughters. The rank of the sires again did not ahmngm 

appreeiably frcn the ramk from arerage production of the daui^ters. 

Sittoe the ranJe of the sires on adjusted daily gain, ̂ pe and index did 

not change greatly when either average production of daughters or equal 

parent score were used, this would indicate that the average production 

of the daM of these daughters were quite similar for the various sires 

tested. 

The regressed eq^ial parent score for the sires did not change the 

rank of any of the sires from that of the equal parent score either on 

adjusted daily gain, type or weaning index (Tables VI, VU, VIII). 

Since the regressed equal parent score did not change the rank of the 

sires and gavs ai^iroxinately ths same aignificanoe as the equal parent 

score, it aiq>ears that it shoiUd be a better eatlmate of the real 

breeding value of the aire by preventing extreme variationa from the 

MM. 

The evaluation of the sires by eonstructing equal {wrent soores 

for adjusted daily gain, type and weaning index from ths x*sc(»>ds of 

dams Md daughters salving in the esM year (Tables XI, XII, Xm) 

agreed generally wilh the other Mthods of aire evaluation. The rank 
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of slros tills astbod ms not altered appreciably as ocaQiarid to rank 

ing by tbe other nathods of evaluation* Analysis of varlanoe showed a 

highly significant diflbrenoe between sires for adjusted daily gain and 

weaning intex when the years were oonbined* This method of evaluationj) 

although it agreed generally with the other methods of evaluation* had 

several disadvantages* The main disadvantage would seem to be the small 

number of records that oould be used to evaluate the sire* In many 

instanees the dans have been disoarded for old age* health or other 

reasons before many of their dauiiiters are in production* Another factor 

that would make this metiiod unsatisfaetozy is that environmental dif 

ferences are likely to be greater between an aged beef cow and a heifer 

in a single year than the effects of environment over several years «a 

the production of the dam and the production of tiie daughter in a 

single year* 

Svaluation of sires based on the produotivity of their daughters 

in this study does not reveal a vexy high relationship between ranking 

on this basis and a rank of sires based on the average weaning perfor* 

manee of the sire progenies* The evaluatloa and subsequent rank of 

sires on weaning performance of progenies (Table I) show that several 

of the higher ranking sires on this basis are the lower ranking sires 

on the basis of daughter productivity* This agrees with Koch and 

Clark (1955) and Oawson (195U) in that the gain from birth to weaning 

and eonsequentily weaning index are more dependent on the maternal en- ^ 
vironment of the dam tiian on the sire* Therefore e sire mated to a 

groiq> of high producing fmiales would rank very hi|h on tbe weaning 
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psrformanM of his progergr« If he did not transnit the ability for high 

produotion to his dau^ters he night be ranked very low when tiMse daugh* 

ters sane into production* especially if he were zanked on an equal 

parent score using the produotion of the dan and the produotion of the 

daughter as a basis for constructing the equal parent score* 

The results of this study of the perfomanoe of daughters bgr 

sires indicate that for the group of sires studied certain sires were 

consistently either in the top one«4ialf or tiie lower one-haOJT of the 

sires for adjusted daily gain* type and weaning index based on the 

progeny of their dau^ters* Sires xeiaained in about the sane mlative 

rank when they were coaqpared within years or when the years were com 

bined and when ooBq>ared by the different methods of eraluation* The 

statLstioal treatment of these data showed that there were real differ 

ences in the productivity between the daughters of different sires* 

This would indicate that these traits for production are heritable and 

should be considered in the selection of a herd sire if the productivity 

of the herd is to be maintained or improved* 

The results of this study indicate that for the produetioa traits 

studied sires -ih md -hO were superior to the other sires studied and 

that sires 3U6* 2U6 and 31ii7 were inferior in these traits of productioa 

to the other sires* 

The use of average performance of offspring of the daughters by 

sires gave as good results in raidcing^sires as aiqr of the three 

methods used* The use of the equal parent score with dams and daughters 

calving in the same year was the least desirable of the three methods 
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uDfd* la anall lisrds vheia only oao or two sires are used at a slxigle 

tlas and the fmales are not randomly allottsd to the sires heing used 

the method of using the total average dam production in comparison to 

the dau^ters of a sirs to construct an equal parent score would be 

valuable in establishing the breeding value of a sirs* 

The regression of the equal parent score did not change the rank 

of the sizes but gave a mors accurate evaluation of the sire for the 

points being eonaidered* If only the equal i>arsnt score were used to 

evaluate a sirs» many sires would be appraised too hi^b nnd others un 

necessarily low. For the conditions under which tiie herds are managed 

at the UT-iEC Agricultural fiesearoh Program with females being randomly 

assigned to sires before each breeding season starts^ the Gcmqiarisott of 

the production of daughters of sires within years is as {onctical as the 

other methods* 

•2^ 

',.r. I i-;..;,' : . 

!,• 1 - J. t I r 

I - v' * ' 
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smmio: and conclusioiis 

Forty-two daughtora by eloTwn slros and aighty-two daaghtara by 

thirteen alrea for the yeara 2S$$ and IS$6, napeetLrtlj, were eeivared 

en the baaia of the adjusted daily gain, type and weaning index within 

yeara and with yeara eoobined on the perfomanoe of their progeny with 

in eire groups* These daoi^tera were from tha spring ealf crops of 

15>$2, 1953 and 195U* The nanbera used were limited according to^ 

requireiMnta of the analysis, deaths and other factors. The evalua 

tion and ranking of the sires was accoaqplished by eoqparlsona among 

sires of (1) the average produoticm of the daughters,(2) equal parent 

scores using tlM total average production of the daughters' dams and 

(3) equcCL parent soeres fraa the records of dams and dau^ters made in 

the same year. 

The results idioued that there were coneiderable diffbrences in 

the weaning performance of daughter progenies by the diffbrent sires 

whra analysed both on a within year basis and when the years were com 

bined* fianieing tbs siTCs hj three different methods on the performance 

of their dau^ter's pro^ny ranked these sires in i^roximately the 

same order. 

The rank of the sires based on the performance of their progeny 

was not consistent with the rank made by the perfomaneo of the dau^ter 

progenies by the different sires* 

Certain sires (-lii and -40) were consistently ranked in the top 

one-half of the sires based on the production of the progeny of their 
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daughters* Other sires (3U6f 2146 and 3lU7) were cfmsistently in the 

lower one-half of the sires ranked* 

The results indicate ̂ t there are eonslderable differeiMes in 

toeeding worth between sires as nsasured by the productiTlty of their 

daujg^ters* Selection of^daughters of high producing sires and 

extensive use of their sires would increase the productivity of a herd 

of beef cattle* The restilts also show that soaw sires should be elimi 

nated because of their lowering the future productivity of the herd* 

Ifowevwj by the tiM a sire is proven by this method his productive 

life hM been materially reduced* Nsvertbeless, bulls proven to be 

superior by this method idiould be used to the aaxiwum* 

y ' ■; 9.'^' 

■ ■ ^ . 
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CD 
tmx t 

itmTI¥S RAlff OF SIRiS BI TEARS BASES OH WEANING PERFOIiHANCE 
OF THEIR PBOQENZ 

Nanber Adjusted 
of Daily Weaning 

Sire Calvea Gain Sire Type Sire Index 

1952 

-3 16 2.31 238 12.0 2U6 121 

2U6 16 2,29 2U6 11.9 -3 118 

238 12 2,20 -3 11.3 238 118 

226 5 1.98 226 lo.U 226 97 

Total 50 2.2U U.6 1X7 

1953 

2U6 5 2.2U 117 12.6 117 108 

*58 10 2.02 311i7 12.1* 21(6 108 

-liO 7 2.01 369 lUU 31h7 105 

3U6 12 2.00 -lU 11.3 -58 loU 

-13 10 2.00 •58 11.2 —ll( 103 

.U4 lU 1.98 "38 U.2 -1(0 103 

369 5 1.98 -1(0 11.1 369 103 

611 lU 1.90 611 11.0 611 97 

117 12 1.88 2U6 IO.I4 -38 95 

311»7 10 1.86 -13 10.2 -13 95 

lU 1.77 3U6 9.9 3U6 9li 

Total 11? 11.2 101 
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TABLE I (Continued) 

KSUTIYE RAiiK OF SIRES BT YEARS BASED ON WEANINQ PERFORMANCE 
OP THEIR PROGENY 

auaoer Aojustea 
of Daily Weaning 

Sire Calves Gain Sire Type Sire Index 

I95I1 

-3 26 1.93 •4(0 11.5 4(0 96 

369 21( 1.82 21(6 U.1 -3 93 

238 19 1.82 5ll( 11.1 369 92 

3U6 28 1.80 369 10.7 5il( 92 

•4(0 21 1.79 238 10.6 238 91 

$1U 10 1.76 -3 10.2 21(6 90 

21(6 19 1.7U 31(6 10.0 31(6 85 

Total 11(7 1.82 10.7 91 

1955 

688 16 2.06 -58 11.2 -58 103 

-58 16 2.01 21(6 10.9 688 103 

369 Ik 1.96 688 10.9 369 100 

529 29 1.92 369 10.9 592 97 

$92 6 1.92 592 10.8 586 95 

-3 25 1.89 586 10.7 21(6 95 

$86 22 1.89 -3 10.6 -3 9k 

21(6 19 1.88 •4(0 10.5 529 93 

238 16 1.76 238 lO.U 238 88 

-60 17 1.59 529 100 4(0 79 

10 1J.6 55 10.0 

Total 190 1.87 10.8 

r.. • 

70 



 

 

 

 

• ••. i i / X'"'[ r ' >k 'v.' 
!' \*4. '.V;i> f ; ;V, J,. -. I • « y 

V'' 

27 

TABUS I (Contlmied) 

REUTIVE SANK OF 5IHSS BX TEARS BASED ON WEANINQ FERFORKANCE 
OP THEIR PROGENT 

NeMtoer Adjusted 
of Daily Weaning 

Sire Calves Gain Sire Type Sire Index 

1956 

-3 21 2,03 688 11.5 688 106 

369 21 2.03 •lU 11.5 369 10l( 

688 22 2,02 213 ll.I( -3 103 
rnmmmm 

2U6 20 1.89 -1(0 11.2 -1(0 97 

529 20 1.87 369 11.1 21(6 96 

•4(0 20 1.86 •3 11.0 -IH 9l| 

31(6 18 1.81| 2i(6 10.9 213 

U 23 1.80 11 10.7 529 92 

-13 22 1.80 •13 10.7 11 90 

m 6 1.79 529 10.5 -13 90 

2^ 18 1.77 586 10.5 586 86 

-lU 27 1.75 238 10.2 3U6 8U 

238 IX 1.75 m 10.0 238 8k 

586 18 1.71( 31i6 9.6 W 8k 

861( 13 1.66 86U 9.3 861( 75 

865 lU 1.65 865 9.0 865 72 

a 37 Others 10.5 Others 80Others 1.55 

Total 330 1.81 10.7 91 

•locludAS oalTBS with air«s unknown and calvus from dwarf carrier cows* 
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TikBI£ n 

RANK OF SIRES ON THE AVERAGE PERFORMANCE OF THE PROGENT OF THEIR 
BATOHTEHS FOR 1955 

Nuidber Adjusted 
of Cally Weaning 

sire Calves Gain Sire Type Sire Index 

-58 2 2.3U -j|0 11.2 -58 115 

-13 2 2.26 -58 10,8 -!iO lib 

-itiO 6 2.23 369 10.5 -13 106 

-lU 3 2,18 238 10.U «iU 103 

369 2 2.07 -3 10.3 369 102 

238 U 1.92 2U6 10.2 238 9U 

-3 3 1.86 117 10.1 -3 91 

U7 6 1.85 -lU 10.1 117 89 

3U6 2 1.8U 31U7 10,0 3U6 85 

31U7 3 1.77 -13 10.0 31It7 8b 

2U6 9 1.71 3I46 9,8 2h6 61 

Total i»2 1.95 10.3 95 

*V- ^ ' 

"w -?• 
•y 

■' ^ 'x' 'V ' V'.'' 

j-orxv
\ f/ • -■ A Y // J-f ' .'V. V ■»■ ' r' '^ . 
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TABLE in ti 

RANK or SIBES OK THE AVERAGE PERimMANd OF THE PRGQENI OF THEIR 
OAUGHTEBS FOR 19$6 

NunJbar Adjusted 
of Daily Weaning 

Sir« Calves Gain Sire type Sire Index 

•■lii 5 2.00 -38 12.0 -38 100 

•llO 7 1.91 -itO 10.9 •lii 97 

5ili 2 1.68 238 10.8 -UO 96 

U7 5 1.8U 117 10.6 117 91 

6U $ i.ait 611 10.6 611 91 

-38 k 1*80 -lU 10.3 51U 90 

369 9 1.77 -3 10.0 238 86 

-13 3 1*71 5llt 10.0 •3 81 

238 6 1.70 31U7 9.9 369 81 

-3 12 1.69 -13 9.8 •13 80 

31*6 12 1.69 369 9.5 3U6 76 

2U6 9 1.59 3li6 9.U 2U6 71 

32h7 3 l.liU 2U6 9.U 31U7 68 

Total 82 10.1 
-



� 

30 

tms If 

lUliK OF SIRES OH THE AfERAOS FEHFORMANGE OF THE PROGEMX OF THEIR 
MUQHTSRS FOB AND 1^56 

HoidMr Ad^ust^ 
of Daily- Weaning 

Sire IndexSir* Calves Gain Sirs Type 

2.06 -ItO 11.1 •ItO 105 

-lit 8 2,06 238 10.6 -lit 99 

-13 5 1.93 117 10.3 -13 91 

m 11 1.83 -lit 10.2 117 90 

10.1 238 90 

13 

369 11 1.03 -3 

238 10 1.79 31ii7 10.0 369 85 

-3 15 1.72 -13 9.9 •3 83 

21t6 9.8 2U6 773U6 lit 1.71 

2U6 18 1.6S 369 9.7 31t6 77 

6 1,61 3it6 9.It 311t7 7631U7 

86Total 111 1.80 

L.S.M.D. - AdJusWd Daily Gain 0,05"0*22, 0«0l•2,2? 
I.,S,M.D,•W««iiiag Indsx 0,05 0,01 « 19«6 
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TABLE V 

AK&LXSIS OP VARIANCE OF THE PERFORMANCE OF THE PROQENT OF 
BAUQHTERS BI THEIR SIRES 

M»an Sgtiarea 
of Adjusted 

Source Freedos Daily Gain Type Index 

19SS 

Total Ul 

BetHem Sires 10 .188U .755 591 

Within Sires 31 .0971 .931 33U 

19S6 

Total 81 

Betveen Sires 12 .1021 3.21 577* 

Within Sires 69 .0561 1.89 302 

1955-1956 

Total 110 

Between Tears 1 1.03UU** 3.^ 370U 
JOS 

Between Sires 9 .2630 2.89 1089 

Within Sires 100 .0692 1.57 305 

* P - <.OS >.01 
** P -<.01 
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tAsm VI 

RAMK OF SIRES OH E(^AL PAREHT SCORE AND RBQRESSID EQUAL PARENT SCORE 
FOR ADJUSTED DAILI GAIN, TYPE AND WEANING INDEX CALCUUTED FROM DAMS 

TOTAL AVERAGE PBODIKJTION AND 1^55 DAUGHTER RECORDS 

AdjustedNunber 
at Dsllr Gain Type Weaning Index 

Sire Calves E.P.sf R.E.P.S? Sire E.P.S. R.E.P.S. Sire E.P.S. R.E.P.S. 

•13 S 2,52 2.20 4)0 11.8 11.2 4)0 130 112 

3 2*li9 2.18 369 10.9 10.8 -58 119 106 

4)0 3 2.1)8 2.18 -58 10.1) 10.5 -11) U7 105 

•S8 a 2.U8 2.18 -11) 10.0 10.3 -13 116 ICk 

238 k 1.88 1.37 21)6 9.6 10.1 369 91) 91) 

369 t 1.83 1.85 -13 9.3 10.0 238 85 89 

117 6 1.80 1.8U 238 9.1) 10.0 117 78 85 

3^ 2 1.73 1.80 "3 9.3 10.0 -3 75 81) 

•3 3 1.70 1.78 U7 8.8 9.7 31)6 72 82 

31ii7 3 1.U9 1.68 31)6 8.8 9.7 21)6 63 78 

2li6 9 1.37 1.62 311)7 8.1 9.3 31U7 59 76 

Total 1)2 l*?o 1.88 10.2 88 90 

^ Equal Parent Score 
^ Regreaaed Equal Parent Score 
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CD TABUS ?II 

RANK OF SIRES OH EQUAL PARENT SCORE AND RSBRESSED EQUAL PARENT SCORE 
FOR ADJUSTED DAILI GAIN, TYPE AND WEANING INDEX CALCULATED FROM DAMS 

TOTAL AVERAGE PRODUCTION AND 1956 DAUGHTER RECORDS 

Adjusted
Nuaber 

Dailv Gain Type VeaninR Index 
VI 

Sire B.P.S. R.E.P..S.Sire Calves E.P.S? R.E.P.S^ Sire E.P.S. R.E.P.S. 

-lit 5 2.05 1.93 -38 13.8 12.3 -38 118 HJOk 

It 1.92 1.86 -ItO 11.1 10.9 -lit 98 9$ 

117 S 1.90 1.85 238 11.0 10.8 -ItO 93 92 

Sill 2 1.88 1.85 611 10.7 10.7 U7 87 89 

"liO 7 1.81 1.81 -lit K}.2 lO.U 611 87 89 

-13 3 1^73 1.79 U7 9.6 10.2 51U 8U 87 

78 85611 5 1.72 1.77 -3 9.2 9.9 -13 

369 9 1.57 1.69 -13 9.2 10.0 238 75 83 

238 6 l.lilt 1.63 5lU 9.1 9.9 369 66 78 

3li6 12 IM 1.62 31U7 8.9 9.8 -3 62 76 

-3 12 1.U 1.61 369 8.6 9.6 3U6 55 73 

3lt6 8.2 9.1i 31it7 It7 69311t7 3 l.llt iJtS 

2it6 9 1.11 lJi6 2lt6 7.6 9.1 2lt6 36 63 

Total 82 1.^6 1.68 10.1 71 81 

* Equal Seora 
^ :^frasatd Equal P&zvnt Seore 

■\ 

■ : ; O .aMV Vs. V- ' ■4 
' ^ - V* f C - ' .A 
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TABLE VIII 

RANK OF SIRES ON EQUAL FiUiENT SCORE AND RBQRESSED EQUAL PARENT SCORE 
FOR ADJUSTED DAILI GAIN, TYPE AND WEANING INDEX CALCULATED FROM DAMS 

TOTAL AVEiAGE PRODUCTION AND DAUGHTER RECORDS 

Adjusted 
Nunber Daily Gain Type Wesning Index 
of 

Sire Calves E<P.S. R.E.P.S^ Sire E.P.S* R.E.P.S. Sire E.P.S. R.E.P.S. 

-lU a 2,22 2.03 -60 U.6 11.0 -60 no 101 

•JtO 13 2.12 1.98 238 10.6 10.5 -16 105 98 

-L3 5 2,05 1.9U -16 10,1 10.6 -13 93 92 

117 u 1.8U 1.8U -33 9f3 10.0 117 82 87 

369 11 1,62 1.72 -3 9.2 9.9 238 79 86 

238 10 1.62 1.73 9.2 9.9 369 71 81 

3U6 lU 1.U7 1.6U 369 9.0 9.8 -3 65 78 

•3 15 IM 1.65 266 8.6 9.6 366 57 76 

3^7 6 1.32 1.58 3167 8.5 9.6 3167 53 72 

2U6 18 1.2lt 1.5U 366 8.2 9.6 266 69 71 

total 111 1.7U 9.6 10.0 , 8376 BssssSssasagt 

* Equal Parent Seore L.S.H.D*•Adjusted dally gain 0«28, 
Weaning index 

^ Regressed Equal Parent Soore L.S.K.D* - Adjusted daily gain 0«2Ut 
Weaning index 16 
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TABLE IX 

ANALYSIS OF VAJilANCB OF SIRES ECJUAL PARENT SCORE CALCULATED FROM DAH8 
TOTAL AVERAOE PRQiXJCTION AND DAUOUTERS 19$$ AND 19$6 RECORDS 

Mean Squares 

of Adjasied Weaning 
Source Freedom Dailgr Gala Type Index 

29$$ 

Total Ul 

BatHMn Sires 10 .Bolt? I1.77 2633 

Within Sires 31 5.52 1791 

1956 

Total 81 

Betneen Sires 12 .5087 llt.99 2190 

Within Sires 69 •2702 7.97 1609 

1955-1956 

Total no 

Between Tears 1 2lt.l7Ut** 221,67** 10U79'''^ 

Be^ieen Sires 9 1.2637** n.62 5iia** 

Within Sires 100 •1061 5.20 1518 

** P•<,0I 
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TABLS X 

ANALISIS OF 7ARIA1«:£ OF SIRBS REQRBSSED SQUAL PARENT SCORE CALCULATED 
FROM DAMS TOTAL AVERAGE P1«DUCTI0N AND DAUGHTERS 1^55 AND 19$6 RECORDS 

Msan Sgxiaros 

Of Adjusted Weaning 
Sourc® FreedoA D?d3y Gain Type Index 

1955 

Total Ul 

Batwean Sina 10 .3J>66 1.177 626 

Within Siras 31 .3500 1.378 61(5 

1956 

Total 81 

Betvaan Siras 12 .1266 3.75 766* 

WiUiin Sires 69 •0682 2.00 365 

1955-1956 

Total Uo 

Batuaan Xaars 1 1.0655** 1.23 3188 

»» 

Batirean Siras 9 .3183 2.71 1306 

Within Sires 100 .079U 1.85 378 

* P - <,05 
** P - <,01 
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TABLE XI 

RAHK OF SIEES ON EQUAL PARENT SCORE AND REGRESSES EQUAL PARENI 
SCORE FOR ADJUSTED DAIIX GAIN, TIPS AND VIEANING INDEX FROM 

RECORDS OF DAUGRCER AND DAM CALVIMB IN 1^55 

Adjusted 
Nunber Dally Gain Type Weaning Index 

Sire Calves E.P.S.
a R.E.P.S^ Sire E.P.S. R.E.P.S. Sire E.P.S. R.E.P.S. 

-Hi 3 2.73 2.31 238 12.3 11.5 238 11)2 118 

238 2 2.66 2.26 -Uo U.8 11.2 .lit 131) 113 

•ItO s 2.57 2.22 10.7 10.6 -1)0 133 113 

3Ui7 2 2.2U 2.06 311t7 9.2 10.0 31U7 100 97 

-3 2 2.23 2.05 -3 8.8 9.7 -3 98 96 

117 2 1.7li 1.80 21i6 8.7 9.6 U7 68 80 

2U6 5 l.lt6 1.63 117 7.9 9.2 21)6 57 75 

Total 21 2.18 2.02 10.0 10.3 103 

^ Equal Parant Seora 
^ Regressed Equal Parent Score 
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TABLE XII 

RANK OF SIRES ON EQUAL PARENT SCORE AND RBQRESSED EQUAL PARENT 
SCORE FOR ADJUSTED DAILI GAIN, TIPE AND WEANDiQ INDEX FBOII 

RECORDS OF DAUGHTER AND DAM CALVING IN 1^56 

Adjusted
Number 

Dailv Gain Type Weaniaa Index 
of 

Sir# Calves E.P.S? R.E.P.S? Sire £«P«Sa RaE.PaSm Sire R.E.P.S. 

-lU k 2,08 1.95 -38 15.7 13.2 -38 157 III4 

-38 2 2.05 l.?3 31I47 12.2 ll.U -llO 97 9I4 

•ibO 7 1.8? 1.85 -ItO U.1 10.9 -lit 93 92 

36? 5 1.70 1.76 6X1 10.8 10.8 31U7 82 86 

611 2 1.53 1.68 238 9.9 10.3 6U 80 86 

3U6 5 1.U7 1.6U -m 9.1 10.0 369 69 80 

2 1.142 1.62 117 9.1 9.9 238 63 7731U7 64 
• 

238 3 1.35 1.58 •3 8.7 9.1 117 •56CO Ik 
• 

117 t 1.31 1.56 369 8.3 9.5 -3 50 71 

-3 7 1.21 1.51 2U6 7.1 8.8 3U6 1|6 69 

2U6 1.11 1.U6 3I46 6.5 8.6 2146 33 62 

Total lili 1.55 1.68 ?«3 10.0 80 

*■ SqtuiL Parsnt Soore 
RagrtsMd Equal Parant Seora 

■■ v.;

.'■"T^ ■ ■ '/ ' • ''j'\' A 1 ;)
^ i :r' ."' V V--4- , < y A _ 

vv-
AtedLiia&AairfaiHSU 
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TABLE XIII 

RANK OF SIRES ON BjUAL PARENT SCX)R£ AND RBQEESSED EQUAL PARENT 
SCORE FOR ADJUSTED DAILY GAIN, TYPE AND WEANING INDEX FROM 

RECORDS OF DAUGMTER AND DAM CALVINQ IN AND 19$6 

AdjustedRoaiber 
Daily Gain Type Weaning Index

of 
Sire Calves E.P.sf R.E.P.sS Sire E.P.S. R.E.P.S, Sire E.P.S. R.E.P.S. 

-ll» 7 2.36 2.10 -l+O 11.1+ 11.0 •1+0 112 102 

-liO 12 2.17 2.00 238 10.9 10.8 •11+ 110 101 

238 5 1.87 1.85 311+7 10.7 10.7 238 95 93 

311+7 k 1.83 1.8U -lit 9.8 10.2 31U7 92 92 

117 k 1.52 1.68 •3 8.7 9.7 U7 62 77 

-3 9 lJbl+ 1.63 U7 8.5 9.6 -3 6l 76 

2U6 10 1.2$ 1.55 21+6 7.9 9.2 21+6 1+5 68 

1.78 1.81 9.7 10.2 82 86Total 5l 

* Equal Parant Score L.S.M.D*•Adjuated dally gain, 0*57, 
Weaning index UO 

^ Regressed Equal Parent Score L«S»M«D« Adjusted daily gain 0*28, 
WeaniAg index 20 

https://R.E.P.sS
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TABLE XIV 

ANALYSIS OF VARIANCE OF SIRES EQUAL PARENT SCORE CALCULATED PROM 
RECCRDS OF DAM AND DAUGHTER CALVING IN SAME YEAR 

iifean Squares 

o£ Adjusted Weaning 
Soures Freedom Dally Gain Type Index 

1^55 

Total 20 

Betwaen Sires 6 .?286 847 3862 

Within Sires lU .Ul6l U.81 iii9k 

1?56 

Total 1»3 

Between Sires 10 •I1636 19.86* 20ti8 

Within Sires 111 •3018 8.96 1866 

1955-1956 

Total 50 

Between Years 1 5.6211** lt.5l 15U18** 

Between Sires 6 1.3901** 15.U7 6096** 

Within Sixes U3 .2792 6.31 1I420 

* P•<.0^ 
** F•<.01 
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TABia M 

ANALISIS C5P VARIANCE OP SIEES REGRESSED EQUAL PAREITP SCORE aLCULATED 
FROM RECORDS OF DAM AND DAUGHTER CALVING IN SAME TEAR 

Mean SquaresjDegrses 
of Adjusted Weaning 

Source Freedoa Daily Gain Type Index 

15^55 

Total 20 

Between Slxea 6 .2339 2,07 967 

Vlithin Slree 11; .1033 1.20 372 

1956 

Total ii3 

Between Sires 10 .1152 1;.027 733 

Withta Sires 33 .0757 2.55U 397 

1955-1956 

Total 50 

Between Tears 1 1.6573"^ 0,8U i;355** 

Between Sires 6 ..3li97** 3.98 1521** 

Within Sires li3 .0690 2.08 353 

**P.<,01 
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TABLE XVI 

METHOD OF SCORIHG FOR TYPE* 

JZES. 
Symbol Number Legend 

HF 17 P Fancy 

F 16 C Choice 

IP 1$ 0 ■> Gocd 

HC Hi M ■ Medium 

C 13 Co • Ccwoo 

UB 12 H • High 

m U I • Low 

0 10 

m 9 
* 

m 8 

H 7 

LH 6 
» • 

HX) 5 
« 1 

Co It 

ICo 3 

^ System of seorlng for type as used in the 
Southern Regional Beef Cattle Breeding 
Project, S-10 
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TABLE mi 

CONVEHSION TABLE FOB TIPE AND ADJUSTED DAILI GAIN TO WEANING 
INm SCQBB 

Points in Adjusted Points in Adjusted 
Type Index for Daily Type Index for Daily 
Score Score Gain Score Score Gain 

16,20 80 2.U7 13.51* 61 2.05 

16.06 79 2.1*5 13.1*0 60 2.03 

15,92 78 2.U3 13.26 59 2.01 

15.78 77 2.1*1 13.12 58 1.99 

15.6U 76 2.38 12.98 57 1.97 

15.50 75 2.36 12.81* 56 1.9ll 

15.36 7U 2.3U 12.70 55 1.92 

15.22 73 2.32 12.56 51* 1.90 

15.08 72 2.30 12.1*2 53 1.88 

m,9i4 71 2.27 12.28 52 1.86 

lii,80 70 2.25 12.11* 51 1.81* 

llt.66 69 2.23 12.00 50 1.81 

lU.52 68 2.21 11.86 1*9 1.79 

lli.38 67 2.19 11.72 1*8 1.77 

llt.2U 66 2.16 U.58 1*7 1.75 

lU.io 65 2.11* 11.1*1* 1*6 1.73 

13.96 6U 2.12 U.30 1*5 1.70 

13.82 63 2.10 11.16 1*1* 1.68 

13.68 62 2.08 U.02 1*3 1.66 
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TABLS XVn (Ck>ntlnuad) 

CONVEBSIOM TABLE FOB TIFE AND ADJUSTED DAILY GAIN TO WSARIRI 
INDEX SCOBS 

Points in Adjusted Points in Adjusted 

t5n» Index for Daily Type Index for Daily 
Seora Score Gain Score Score Gain 

10.88 142 1.614 8.50 25 1.26 

10.7U Ul 1.62 8.36 tk I.2I4 

10.60 Uo 1.59 8.22 23 1.22 

10.U6 39 1.57 8.08 22 1.20 

10.32 38 1.55 7.9U 21 1.18 

10.18 37 1.53 7.80 20 1.15 

lO.Ob 36 1.51 7.66 19 1.13 

9.90 35 I.I48 7.52 18 1.11 

9*76 3U I.I46 7.38 17 1.09 

9*62 33 X.l)l4 7.2U 16 1.07 

9.U8 32 I.I42 7.10 15 I.OI1 

9.3U 31 I.I4O 6.96 lit 1.08 

9*20 30 1.37 6.82 13 1.00 

9.06 29 1.35 6.68 12 .98 

8.92 28 1.33 6.5I4 11 .96 

8.78 27 1.31 6.U0 10 .93 

8.6U 26 1.29 
' 
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TABLE mn 

MEAM ADJUSTED MILT GAIN« TTPE^ AMD VSkmm IMDEX FOR 
SPBIMO CALVES BI XEABS 

Mtmbar AdjusW 
of Daily 

Year Calwa Gain Type Index 

X?52 50 2.2U U.6 117 

W53 113 X.9li U.2 101 

195I4 1.82 10.7 91 

X955 190 1.87 10.6 93 

1S>56 330 1.81 10.7 91 

ri rr-'"^'A !\ X 
• t 

r /"u,'xv 
a 

.4f^' S., . ^S.*, ,» 
•i*"" 

.> 
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