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IN TROD UC TIQN 

In cattle group-feeding trials, the relative value of rations or 

feed ingr,edients is .measured in terms of weight increase or difference 

in value of the finished animals. Cattle feeding research has progressed 

to the point that we are now concerned with micronutrients or nutrients 

from different sources which we expect to give only small differences 

in gain. The prop,lem of statistically showing that a treatment of eco

nomic importance has a small but consistent effect has been encount

ered at this and other stations 

Experimenters, being aware that factors other than the test rations 

may affect gain and finish, have cautiously balanced lots of cattle at the 

initiation of the feeding period with regard to initial weight, sex, and 

feeder grade. Often such data as previous gain, source or previous 

treatment, sire, and dam productivity are ava.ilable and can be used in 

allottment. If these factors reduc;:e the between-lot var:i.ation, they in .. 

crease within-lot variation and reduce the possibility of showing a 

significaht difference The relationship of some of these factors to 

gain has been presu1,11ed to be substantial, although little data is avail-

able at this time From data accumulated in two feeding trials at this 

station, a statistical investigation was made of the relationship of 

initial weight, initial grade, previous gain, and gains during the early 

part of the feeding period to gain in the feed-lot and final grade attained 
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by the animals for the purpose of improving experimental efficiency. 

Consideration was also given to sample siz.e and the relative merit 

of shrinking cattle before obtaining initial and final weights. 
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REVIEW OF LITERATUaE 

The review of literature is divided into seven major parts, corre

sponding to the procedure of reporting data in the results and discussion 

section of the thesis. 

Only the literature believed to pertain directly to the study reported 

herein have been cited. 

Comparis:ons of Weight with Grades 

, .Knapp ( 1939). usin.g data from 167 steers, ex.pressed the relation

ship of live weight and grade by rn.eans of an algebraic formula .for de

termining grade. The formula (Grade ::; -223 .• 2839 ... 3 .. 5S.53H + 157. 9825 

log W) related grade to weight and height at th.e withers and was as. accu

rate as the estimate of untrained judges. Rollins and Wagnon (1956) 

with 577 calves determined a within years correlation of . 42. between 

weaning weight and weaning grade. These calves. were produced in two 

gra.de herds of similar breeding. The herds were managed alike except 

that in one herd (A),: the cows were _supplemented during the fall and win

ter when the range was nutritionally deficient. On the bas.is of paternal 

half-.sib reJations:hip, heritability estimates we.re made within each of 

three generations for each herd. The e,Stimates for herd A were con-

sistently, hut not si.gnificantly, higher than for herd B, indicating :.: · 
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that a more variable nutritional plane reduced the heritability estimate. 

Kidwell and McCormick (1'}56) studied the influence of .siz.e and 

type on g_rowth, development, feed ... lot performance and carcass cha:tac .. ; 

teristics with 35 11 conventional11 Herefords and 39 Holstein st~ers. The 

d,ata indicated that within the Holstein, but not the Herefords, grade was 

highly a.s,.sociated with weight. Wythe et al. (1956) se:~,rated 9Z9 tiere-

ford and Aberdeen Angus. calves into groups. according to grade at wean-

ing. They found a d,efinite, ad:v:antage in weight for calves. of the higher 

grades over the lower grades. All calves. grading fancy had an average 

·weaning ·weight of 442. pounds •. as compared to 413- pounds for all calves 

gl'a.ding g_ood. 

Thus it appears that the weight and the g.tade of an animal are posi.= . .. 

tively correlated. 

Co1mpari.son of Weight with Gf:!in 

Severson and Gerlaugh (1917) fed 216 steer.a. for 140 days over a 

three-year period. They took 2.4 body measurements. to try to deter-

mine .a way of predicting gain. None of the body :measurements were 

highly correlated with g~in. Initial Wtiligh.t and gain did not appear to 

he :Correlated (r = • 04). . Lush ( 1.9 31) ~tuclie.d the ability of several in .. 

dividual ju<if:ge.$ to predict g~ins:. The e·stimates. of gain by the judg('Hl 

were highly correlated with initial weight bu.t were a little better estf.,. 

·mc:1te of gairt than wa·s: initial weight. Initial wei~t ~:nd gain~ were only 

:a.lightly cor:rela.ted (t .::.t __ • Z4 with: Z.33 de.greea of £reed.o.xn). Lush (l.9.32) 



later determined initial wei_ght and gain to be related tb the extent that 

r = . 32 with 166 degrees of freedom. 

5 

Concerning records of performance, Winters and McMahon (1933} 

sugge-s.t th.at weight at one year of age and a score on type and thick

ness of flesh be used for evaluating breeding; animals. In a three

year study of steer calves from 75 grade Hereford cows by three pure .. 

bred bulls, Stanley and Mt Gall ( 1945) found weaning weight and daily 

gain to be significantly correlated (r = . 40) between steers by the same 

sire. If the sire effect was not removed, the correlation {r = . 35) was 

less, but still significant. They also published dc1-ta on approximately 

500 commercial steers which were about one .. year old in February 

when placed on feed for 87-12.0 days. The correlation of initial weight 

and daily gain of these steers was ,.. . 06 • 

.Knox and Koger {1946) reported correlations based on approximately 

350 grade Hereford steers used in feeding experiments from 1937 to 

1945 inclusive. The cattle were produced _on the experimental ranch 

in New Me.xico and were placed on feed approximately 12 months af-

ter weaning. Ihitial feed-lot weight and feed-lot gain was significant

ly correlated (r =. 24). Koger and Knox (1951) reported later on 42.4 

steers produc.ed by grade Hereford cattle on semi-desert range and 

sired by 68 bulls in lJ years. Within sire groups: 1 uncorrelated wean

ing Weight showed a significant negative correlation of . 16 with year-

ling gain, and showed no significant relationship to feed~lot gain. 

Correlation of yearling weight corrected for age of calf was nega,.,. 



tively and not significantly correlated with yearlin_g gain (r = -. 08), 

while with feed ... lot gain the coefficient was signHicant and positive 

{r:;; .19). The additional correction for age of dam resulted in a 

high~.r correlation of we.aning weight with feed.-lot gain {r = . 2.7) and 

a nonsi_gnificant positive correlation with yearling gain. Long year

ling weight and feed-lot gain were significantly correlated (r = . 39); 

sires. ignored, the correlation of long yearling weight and yearling 

gain was. les:s (r = .. 25). Data on approximately 2:50 heifer~ kept for 

breeding, showed similar correlations. 

Mott and Miles (194.6) concluded from a study of the relationsh:i.p 

6 

of the wei_ght of ste.ers in ·the spring and the gains made during the 

sumrn.er gra-z.ing season,, that less than one percent of the variation in 

gains made by steer:s. on paatu.re was accounted for by initial weight. 

· .Ruby et a:L ( 1942) published results of correlati<>ns o.£ weights and 

gains obtained on 959 Hereford calves: at the Valentine substation in 

Nebraska in 28 s.easons. duriD;g the years 192.7 through 1946. The calves 

we.re bought at weaning time from Sandhill rancher.s. and placed in win.,. 

tering lots., usually in November. Correlation coefficients computed 

were: . 232 for initial weight (fall) and winter gain; - . 144 .for initial 

weight (fall) and the following summer _gain; . 099 for initial weight (fall) 

and total gain, and ... 3.71 for spring weight and summer _gain. 

Black and Knapp (1936) weaned calves at a weight-constant age (252. 

days) and slaughtered at a constant weight (900 pound$). The data con~ 

si.sted of complete records on 14 beef Shorthorn calves:. The conclusion 



was that the te,st period for measuring reccud$. of performa,nce s.hould 

be limited to. a weight con$tant period and. th.at the final evaluation · 

shquld be, ba1:>ed on efficiency o.f ·gain during thi:~ period and on carcai:l'l:l 

grade. Knapp et al. ( l 94l.) found that initial weight ~d feed .... lot gain 

.a¢counte.d for 80% of the diffe:rences in carcae:s grade of 62 individual-

ly fed f.teer-s. J.{n;pp and B~er { 1944) r.eporte.d that much of the 

accuracy in predictini etficiency of gain from daily gain is lost i£ 

wide variation exist$, bet.we.en indi.vidua:ls in initial and final weights. 
1 . . . 

1C.alv~:s:and .2.19 heifer calve.$ d,µring the period 1944 through 1950~ He 

p:lso o.btained da.t;;t on 4TO. ;s:teer calves_ on fall feed i:a the period l94Z. 

thro.ugh 1951. He fa;mnd th.e following intra-lot correl~tion@.to be highly 

~igp.i£icant; Between initial weiihtand winter gain {r~ .l4h between 

~pring, wei,ght and s:u.m.me,r gain {r = . 45), and b.etw,een initial wei.ght 

and. gain in the feed-lot {r 1;!l • 2.4)~ Correlation coefficient·\$ Wil'.e:te not 

$iJnifiqant hetween initial weiJht and ~ununer gain «,:r:: • OB} and be .. 

tween initial weight and total iain. (r J:a. c; , 05J. 

Lyn.n ~t al. {1956) d,id, not find initial weight an.d t0.tal gain fwin"' 

It ~ppears fr~lll the Ute:r:ature that a correla,.tionp perhap1;1 .as. 

relation:;;.hip e:xis.ta :w~en animal.is. are changed £.rom one level of 

feed. intake to ane>ther or fro:m. o.ne method o:f f~eding to .anothe.r. 
. . .. ! . 
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There .are al$o indications that correction for sire effect and age may 

increase the correlation coefficient. 

Comparison of Grade with Gain 

Waters ( 1907) stated that the amount of finish on an animal affects 

t'ate and economy of gain. To accurately comp*e. animals they must .,. 

be equally fat. Munford ( 1911) reported on feeding :trials on pasture 

over a five-year period involving 300 animals. In allotting to treat-

ment he rejected all animals. of unusual characteristics., either above 

or b.elow the mean. In every case where accurate comparisons. could 

be made, fatter animals at the beginning of the over-200-day feeding. 

period were less efficient in u:tiJ\j.zatfon of grain Lush. {1932) found 

that carcas.s grade and gain were highly correlated (r ~ . 59, 166 degrees 

of freedom). 

Winters and McMahon ( 1913) found daily gain and selling price per 

100 pounds to be highly correlated (r,,. . 52). Hankins and Burk (1933) 

obtained data on 2073 cattle during three year.s from 18 state experiment 

stations. They found feed-lot gain and carcass grade to be highly corre-

lated (r = . 66) 

Black and Knapp (1936) found that r::: . 42. for average daily gain and 

feeder grade. In a study of 207 l feeder cattle conducted by Hankins and 

Burk (1938) there was little or no relationship between feeder grade and 

subsequent gains of cattle in the feed lot (r = .. 09). There was, a rather 

high correlation between feeder grade and the number of days re.qqired 



to reach a certain slaughter grade. Knapp et al. P 941) found a corre-

lation of . 025 between weanhiK score and subs~quent fee~L-lot gains 

of record .. of•perfor:mance steers. 

' : 'i 
Knapp et al. ( 1942.) later summariz_ed data on 6.2 individually fed 

steers and reported that 8.0 percent of t:p.e differences in carcass grade 

' could be accounted for by differences. in initial weight and total g,ain 
I i 

while on feed. Stanley and McCall (1945) found t.h.at the :t'?,ting of com~ 

mercial steers as fee.ders. was not a very good indication (r = . 196) of 

the amount of gain made in the feed .. lot, $ire;-grou:p c~lves showed kj,jtle 

I 

correlation (r = . 104) between feeder grade a.nd daily gain, Initial 

cdmdltion .and daily gain were not correlated fr"" . 066~;. Pa.tterson 

( 1949) found that r-= . 014 between weaning type score 2P1d rate of gain 

in the feed lot. Knapp and Clark ( 1951) reported from a study based 

mi 613 steers from 83 He.reford sires that the co~relatioh between 

sdore and feed.,.lot gain was . 00\\> A genetic cdrrelatlo:it di£ . 30 w~s 

cdncealed by an environmertta,l correlation of "·. 3021, 

Although one author reported a correlation of . 42, thJ literature 

indicates that there is little relationship between initial grade .;tnd sub-
' . 

$equent fe~d-lot gain, Fro.m the work cited above.~ the correlatio.n of 

gain and carcass. grade is. appro,ci:rnately . 6. 

Hankins and Bur.k (19$$) found that feeder grade and c.arcass grade 

of 2073. cattle were highly correlated, (r ·=' • 69]. ~ive grade and ca.r ... 



cass grade were highly correlated (r = . 86). They stated later 

(Hankins and Burk, 1938) that the feeder grade was an index of sub

s.equent slaughter grade of steers. 

iO 

Stanley and McCall (1945) studied data on 80 to 100 commercial 

steers f.ed approximately 170 days (and gaining approximately 350 

pounds) in each of six years. These results indicated a highly sig

nificant correlation {r = . 39) between feeder rating and carcass value. 

They found feeder grade not significantly correlated (r= - . 05) with 

carcass grade. 

Comparisons Between Gains in Different Periods 

Waters {1907) concluded that gains on grass were inversely pro

portional to the amount of fat an animal carried when going on pasture. 

Gramlich ( 1928} reported that two .. and three-year-old steers gained 

more rapidly during the second 100-day period. Sheets and Tuckwiller 

( 1924) reported that the correlation between winter gains and total 

gains of two-year,-old steers was . 43. A negative correlation of ~. 57 

resulted from a study of correlations between winter and summer gains. 

Black and Knapp ( 1936) reported that average daily gain before 

weaning was negatively correlated (r = - . 36) with average daily gain 

from weaning to slaughter. Ruby et al. (1948) reported that r = - . 2.8 

between winter gains and summer gains. Total gain and winter gain 

were highly correlated (r = . 67). (Winter gain is a part of the total 

gain ) Winters and McMahon ( 1933) stated that a four-month feeding 
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period is as short as can be recommended to obtain each animal's 

relative efficiency for record-of-performance registration. They 

state that a 28-day period would he about as efficient for comparison 

of animals if feeding in the same time period. 

Knapp and Clark (1947) used records on 422 steers which were fed 

at least 252. days during the years 1937 to 1945. 'I'he feeding period 

was divided into three consecutive 84-day periods. Genetic influence 

in each of the three periods accounted for 10, 54 and 84 percent of 

the variation in gains. The correlation of gain in the first period with 

gains in the second period was . 26; betw_een the second period and the 
I . 

third r = . 39; between the first period and the last period r = . 18. The 

environmental correlations were . 11 between the first and .s.econd peripd 

and - . 32 between the s,econd and third period. They concluded that 

there was little environmental correlation between the periods and the 

genetic influence became greater as the. feeding period pro,gressed. 

Koger and Knox (1951) found a significant positive correla~ion (r: . 43) 

between yearling gain and feed-lot gain; sire effect ig,nored, the corre-

lation coefficient was less (r ~ . 17) 

Botkin ( 1952) reported the following correlations between winter and 

summer gain from data on wintering management: high level of winter-

ing, grazed all summer (r = _.. 40); high level of Wintering, full-fed late 

summer (r = . 09); medium level of wintering, grazed all sum.mer : . 

(r= - . 29); low level of wintering, ,grazed all summer (r = -. 22); and 

low level of wintering, full--,fed·late-·summer lr ~-·. ~6).:.::· B;o'l:.kin alsQ com-
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puted other intra-lot correlation coefficients from additional data, 

as follows: Winter gain and early summer gain (r = - . 23); winter 

gain and summer gain (r= -.12); first year gain of ··steers and second 

year gain {r = . 08); and first year gain of heifers and second year gain 

(r =. 44). 

Lynn et al. (1956) found no significant correlation between winter 

gains and gain on pasture the following summer. 

The studies of Botkin (1954) and Knapp and Clark (1947) indicate 

that there is little correlationbetween gains of animals in two periods 

if the animals are not changed from one level of nutrition to another 

and if they have adjusted to the environment. Some of the correlations 

between gains in different periods are rather high {r == .... 57). Thus the 

growth impulse seems to express itself differently under different en .. 

vironmental conditions. 

Comparison of Different Weights 

Botkin ( 1952) found that initial weight and spring weight were highly 

correlated (r:: . 78). The correlation coefficient of initial weight and 

final weight was . 73. Spring weight and final weight were correlated 

to the extent that r ::::: . 84. Yearling weight and two-year old weight 

· were highly correlated (r = . 81). 

Ruby et al. ( 1948) with 959 Hereford calves found a correlation of 

. 480 between initial weight (November) and subsequent spring weight. 



Final weight and initial weight were correlated to the e;x.tent of . 886. 

Spring weight and final weight were related to the e:x.tent that r = . 863. 

Lynn et al. (1956) found a positive correlation between initial 

weight and final weight of s.tocker steers. 

Other Considerations 

Stanley and McCall (1945} reported that quiet steers rated an ad ... 

vantage over wild steers both in daily gain and carcass grade (daily 

gains were 2. 45 vs. 2. 34 pounds, respectively). Winters and Mc -

Mahon (1933) found that larger individual stalls had no effect on per

formance of individually fed steers. There was no difference in 

rate of gain of individually fed steers and group fed steers when over.,

feeding and weighing back the e;x.cess. 

Knapp et al. (1942) in agreement with earlier work found that at 

least 8 individually fed animals wer~ needed to test a sire's trans

mitting ability. 



EXPERUdENTAL 

The data used in this study were taken from four winter 

feeding trials involving Z.49 yearling steers at the Fort Reno 

Experiment Station; and five trials involving feed-lot perform

ance data on 365 weaning steer calves at the experimental feed

ing pens located at Stillwater. The yearling .steers were full-

fed silage for 165 days, with limited amounts. of milo and various 

supplements. The calves were full-fed milo for 160-165 days, 

with various supplements and a limited amount of silage. A 

detailed description of rations and the method of handling the 

cattle has been reported in yearly Feeders.' Day Reports as in

dicated. 

Source of Data on Yearling Steers 

In the fall of 1953, a project was initi.ated at the Fort Reno 

Experiment Station to compare the relative vaJue of prate.in supple.,. 

ments in rations containing sorghum silage and limited amounts of 

grain. Prairie hay and oat hay were also compared to sorghum as 

roughages.; the steers were fed £or 150 days on a full-feed of rough~ 

age and received an average 0£ eight pounds. of _grain per head daily. 

Fourty-eight, choice, yearlin_g Hereford steers were purchased 

14 



from a Beaver county ranch in late Octoher. They were an ex

tremely uniform group~ selected out of nearly 3.00 head, but 

were in rather thin condition. · A wed{ after arrival at the Fort 

Reno station, they were divided into four uniform lob of lZ 

head each on the basis of body weight and grade (Pope et al., 

1954b). 

15 

In August, 1954, seventy, good-to ... choice, yearling Hereford 

steers were obtained from the Experiment Station herds at Guthrie 

and Coalgate. They had been used during the. previous year in pas

ture studies. Upon _arrival at the Fort :Reno Experiment Station, the 

yearlings were allowed to gra.z.e native gr~.ss. and were fed from l-5 

pounds of supplement per head. daily. The s,ummer of .1954 wa-s ex

tremely dry and the pasture conditions were considered below aver

age;, .although the cattle were in fair feeder fle:·sh at the start of the 

test. The cattle were divided into seven uniform lots. on the basia. 

of source, gain during the previous pasture season, shrunk weight, 

and grade (Pope, et al., 1955b). 

The third feeding trial from which the data on yearling steers 

was obtained involved s.eventy, coming two-year old Hereford steers 

obtained from the Experiment Station herds at Guthrie and Goal

gate. The cattle had been purchased the previous: fall from an 

0.sage county rancher as long-aged calve.s, and had been used in 

pasture utilization trials in the summer of 1955. Their total gains 

during the previous yea.r, considering location and treatmentj were 



available and were used in allotting them to the feeding test along 

with shrunk weight ( 16 hours off feed and water) and feeder grade 

(Pope et al. , 1956b). 

16 

The fourth trial consisted of 70 long yearling steers from the 

Experiment Station herds at Guthrie and Lake Carl Blackwell. The 

42. steers obtained from Guthrie had been purchased the previous 

fall from a rancher at Paoli in the southern part of the state. They 

were used in grazing trials at the Guthrie station. One-half of 

the 2.8 cattle from the Blackwell group had been implanted with 45 

mg. o.f stilhestrol in June, 1946. Allotment to the feeding test at 

Fort Reno was made on the has is of source, previous treatment, 

s.ummer gain, shrunk weight (off feed and water for 16 hours) and 

feeder grade (Pope et al., 1957b). 

Source of Data on Steer Calves 

In the fall of 1952, 80 head of choice steer calves were ob-

tained from a ranch near Pawhuska in the northeastern section 

of the state, and from the Experiment Station herd. On arrival 

at the Experimental Steer Shed at .Stillwater the calves were 

given oat hay and prairie hay, free-choice. After a few days, 

they were started on silage and a small amount of cottonseed 

meal and grain. 

The feeding trial was started approximately 2 1/2 weeks 

after the calves. arrived at the s.hed. They were divided into 

eight uniform lots of 10 head each on the basis of source, feeder 
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grade, and body weight. An average of 2 consecutive afternoon weights 

was used in establishing the initial and final weights (Pope et aL , 1953). 

The 1953 test involved 80 choice Hereford steer calves, part of 

which were purchased at the Ardmore Feeder Calf Sale and the remain

der obtained from the Fort Reno Experiment Station herd. They were 

drenched with phenothiazine upon arrival at the feeding shed at Still

water and were given about three weeks to recover from weaning and 

become accustomed to the change in feed (Pope et al., 1954a). 

In 1954, ninety, good-to-choice, Hereford .steer calves were 

used in the feeding trials. Thirty· six calves were selected from a 

drove purchased from an Osage county rancher; the remainder came 

from the Experiment station herd at Fort Reno. In the group from 

the experimental herd, most of the calves were sired by four purebred 

bulls (Pope et al., 1955a). 

In the fall of 1955, 90 choice Hereford steer calves were selected 

from the experimental herd and from a group purchased through the 

Woodward Feeder Calf Sale consigned by a rancher in the western 

part of the state. They were given approximately four weeks to re

cover from weaning and s.hipment, and to become accustomed to the 

change in feeds (Pope et al., 1956a). 

In the experiment initiated in the fall of 1956, 40 uniform Here

ford steer calves were selected from the Experiment Station herds 

at Wilburton and Fort Reno. The calves were weaned in early Oct

ober and allowed 3 weeks to recover from the effect of weaning and 



to become accustomed to the feeds to be used in the trial (Pope et. 

al. , 1957a). 

Explanation of Terms 

18 

The measurements and scores used in this analysis are indicated 

below. The number of the variables in the analysis is given in the 

method of analysis. 

1. "Initial weights" were taken at the beginning of the feeding 

period. During the first year of the calf experiment, the 

"initial weight" was an average of weights taken on three 

consecutive afternoons. All other "initicil weights I were 

taken after holding the animals off feed and water for 16 

hours. 

2 The "intermediate weight11 was taken without shrink, 

approximately seven weeks after the beginning of the feed

ing period for both calves and yearling. 

3. 11 Final full weight 11 was taken without shrink at the end of 

the 160-165 day feeding period. 

4. 11 Final shrunk weight 11 was taken with 16 hours shrink on 

the day after "final full weight11 • 

5. 11 Early period gain11 was determined by subtracting 11 initial 

weight11 from 11 intermediate weight11 • 

6. 11 Subsequent gain" was determined by subtracting "inter

mediate weight'' from "final shrunk weight". 



7. ''Feed-lot gain'' was "final shrunk weight" minus "initial 

weight". 

8. The "previous gain" was made by yearlings while on pas

ture the summer preceeding the feeding trials. 

9. "Overnight shrink'' was obtained by subtracting "final 

shrunk weight" from ''final full weight''. 

l O. "Initial feeder grade'' was as signed to all cattle by a com

mittee at the beginning of the trial. 

11. "Final live grade" was the slaughter grade assigned to the 

animals by a committee at the end of the feeding trial. 

12. "First carcass grade" was an outside evaluation of the car

cass, taken by a meats specialist before the carcass was 

ribbed down for the final grade. 

13 11 Final carcass grade" was taken by a meats specialist 

after ribbing down the carcass. 

Grades were split into one-third grade. · Smaller numerical 

values were as signed to the better grades. No correction for age 

or any other factor has been applied to the data. Lot (treatment) and 

year effect were removed by analysis All variables were not avail-

able in all years. Year designations in the data refer to the year the 

feeding trial began. 

19 
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Method of Analysis 

The data wa.s analyz.ed by first recording. all the information 

on each animal on forms supplied by the Oklahoma State University 

Computing Center. A card with all variables was punched for each 

animal. The information on the cards. was then printed and d.ouble

checked for accuracy against the original recordings of the dat~ in 

the field books. 

The ht,gh speed computer (LB.M. 650) calculated the correlation 

coefficients for each lot. This was done with program Cor.::~III-A 

{filed in the Oklahoma State University Computing Center Library) 

Corrected sum-of-squares from each lot were pooled with pro-

gram Cor H to _get the yearly correlation coefficients.. The author 

then pooled th.e corrected sum-of-squares and computed the overall 

correlation coefficients. This method. of analysis removed the lot 

(treatment) effect and the year dfect. The method is more accurate 

than pooling "r" values by using the ".z.11 transformation. 



RESULTS AND DISCUSSION 

Comparison of Weight with Grade 

Correlation coefficients of weights and grades for calves and year

lings are given in Table L Unless otherwise indicated, the correlation 

coefficients given in the discussion below are overall. Since initial 

weight is taken at the beginning of a feeding trial, the relationship of 

this measure to initial grade is of interest. In the two years that initial 

grade was recorded for the yearlings, it was rather highly correlated 

with initial weight (r ::: . 39 and . 58) The calves showed yearly corre

lation coefficients that varied from , 25 to . 58, with an overall corre

lation of. . 42. This is in agreement with the findings of Rollins and 

Wagnon ( 1956) and Wythe et al., ( 1956) who found weight and grade at 

weaning to be associated. 

The correlation of initial weight and final live grade was rather 

high (r =. 51) for the yearlings, but much lower (r = . 26) for the calves. 

Since the calves did not show a consistent year to year correlation, 

an investigation was. made of the variances. However, the variance 

of grades in the years with small correlations was as large as in other 

years. This indicates a normal range in the grades assigned the calves 

The judges could possibly have been less influenced by size of calves 

than of yearlings. Possibly the milking ability of the dam influenced 

growth or finish of the calves so that the association of weight and grade 

21 
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'!ABLE L !M.TRA.--LOT -CORRELATIONS OF WEIGHT 

WITH GRADE 

Final First Final 
Initial live. car~a.s.s ca.;rca.s$-

Itemla1 grade _,ra<ie grade JJ:"ade 
1953 • 50 .14 
1954 . 55 • 2,3 

. Yea:rlingiS 1955 . 39 .43 . u .15 
l.956 .58. .19 

Initial ov~rall . 4.8. .51_ . zz . 
weight 1952 .58 

1953 .Z4 . 30 .()6 
Calves 1954 .50 . 48 .4.0 

1955 • Z8 .... 07 .08 • 02, 

1956 . 40 .:u . Ol 
overall • 42, .Z,6 .16 ,r -~ • I 

195l .50- . ~l 
1954 • 59 .2,,,6 

Yearling!ll. 1955 .2.8 .46 • H> . iJ 
1956 .39 .zs 

Inte.rmecUate overall .l-l .54 .Z6 
·welght 1952 .49 

1953. . 18 .ll • J.Z 
Cabr:ers. 1954 .45 .45 .35 

1955 .2,5 .... 01 .14 .11 
.1956 . 32 \. $1 . 10 

o·,rerall • Ji.S .28 .19 
--i 

1953 . 57 .50 
l9.54 .56 • Z,5 

Year liI3:g1E: 1955 .18 . 61 .26 • 2.5 
Final full overall .57 . ll 
weight 1952 .4o 

1953 .04 . 39 . 2.Z 
Calv~a. 1954 . 3S 52 .3h 

1955 . 07 . 16 . 35 .Z4 . 
1956 . 19 . 4.8. . zz 

overall ~z4 . :u~ • 2,6 
1953 .. 6-0 .51 
1954 . 5'1 • Z,6 

Yearling_~ 1955 .zo • 60 . Z.5 .ZA 
1956 .zo .Zl 

Fin.al shrunk overall . 20 . 58. . Z.9 
-weight l.952 

1951 .04 . 19 .iz 
Calv·e$. 1954, .1s .51 .16 

J,955 .11 .16 • 3.5 .z4 __ 
1956 . 21. .49 .2,4 

overall .zo .ia • 2,7 



was reduced, The smaller association of ip.itial we~ght with final live 

grade is '.interesting .when telated to the fact that the calves showed a 

significant correlation between initial weight and fe~d ... lot gain, where .. 

as tli:e,y:eaa:--Hng.s showed no correlation of initial weight with gain. On¢ 

would think thatif initial weight of the calves were piosi.tively associated 

\ . w+th f(\l~d~lpt gain':. the correlation of ipitial weight and final live g:rad.ti: 
'· 1 • '·: ' ' • 

~hould ~e hightrr !bt calves than yearlin~s instead of lower as is appci:r ... 
. ' 

,Ilt frqrn '.I'able I . 
i 

Initial weight anp. final carcass grade were positively correlated 

(r = . Zf f,or th~ yetdings ~nd r = . 16 for the calves), Although the ccir-
! ! . 

tass value is ultirAately of concern, the feeder usually sells on live 

. . . ' 

grade. These dat~ indicate that several of the mea~ures taken are h~ghly 
.·! . I 

related. to live grade. The reason fol' ili,e much lower relationships be~ 

-tween initial weiglit and carcass grad6 is not apparent. Since most of 

the ca;ca.sses were in one: of tw6 grades'. if the carcass judge empha~izkd 

\. , . . I 
. ~6me fac:ltor not highly asso c1ated with weight, gain, or live grade th~ 

t6:rrelatibnEJ would he sma;ll. Th~ anih1al husbandman may overempha!.. 

si:ze conlbrmation .in assessing live slaughter grades. 

Iilt~rmediate weight was correlated only slightl)i- higher with final 

live grad~ (r = . 54 and . 28., respectively~ for yearlings and calves) than 

was initi~l weight.,.: 'the final weights were highly correlat~d with grade 
. ' . 

' ' 

of the yearling steers .. (r ;;:; . 57) but ·mod~rately in the calves (r • . 38). 

The larger correiatiori for yearlings might be explained by the fact . ' ,. . 

that the yearlings··~ere past the period of maximum gro:wtllt, ci/-hd differ ... 



enc es in, weight might reflect differences in finish. Age of the steers 

was not known. One would expect age to affect the individual yearlings 

less than the calves. Since both calves and yearlings were born in a 

comparable period each year, they had a comparable standard devi

ation of age. .The coefficient of variation of age of the yearlings was 

probably less than that for the calves due to a larger mean age. 

These data indicate that the relationship (r = . 5) between initial 

weight and the final live grade of yearlings should be considered if an 

experimenter is planning to place a monetary value on the steers at 

the end of the feeding period. The square of the correlation of initial 

weight and final live grade of the yearlings was . 26, indicating that 

initial weight accounts for 26 percent of the variation in final live 

grade. 

. Comparis.on of Weigh! wi,th:Oain 

Many correlation coefficients of initial weight and gain have b.een 

reported. Some have been significantly positive, while others have 

been significantly negative. The literature implies that individual steers 

may vary in response to different nutritional levels. Table II shows the 

correlation coefficients obtained between weights and gains in this study. 

The yearli:p.gs showed no overall correlation of initial weight with 

feed-lot gain. However, the yearly correlations were quite variable 

and no consistent pattern could be observed. If there is no association 

of weight with future gain, it would appear that the correlation that 
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TABL;E IL IN.Ta.A-LOT CORRELA TlONS QF WEIGHT 

WITH GA!){ 

Early Sub:s.e- Feed:.. Pr~viou:a 
period q.uent lot :gain 

Item~ gain g;tln gain 
1953, .Z6 _;.J6 . 07 
1~54 ~.10 ... zz ... 2.l . 69 

Y ¢~.rlin_gs 1955 .l8 .S\3 .34 . l.9 
1956 -.15 .,._ 04 "'. 10 . 61 

Initial overall .00 -.02 -.Ol .53 
-weight 1952 .... 02 . ll . 09 

1953. .36 .Z3 .1.4 
1954 . 2.,4 .08 .19 

Calvea 1955 • 2.S . 01 .ll 
l.956. .45 . !7 .3l 

<.werall .z~ . 11 . 19 
1953 . 65 .,,, 05 .40 
1954 .zz . ..:.. J,,5 .oz .56 

Yearlings 1955 . 56'· • "J.7 .55 ,14 
195h • 2.8 . 01 . .io .40 

Intermediate. over~ll . 39 . 05 .zs .l,9 
w~lght 1952 . 38 . Q7 • Z6 

l95l . 67 • 2-1 .49 
1954 .59 .12 .41 

Calve$! .. 1955 .59 . 09 . 32 
1956 . 67 ,49 .51 

overall .56 .14 • $8 
1951 .66 .34 . 6.6 
1954 . 29 .z,4 .l4 .44 

Year lingu,r 1955 .50 .16 .84 .1$ 
Final £ull overall .46 . so • 62, • 2.9 
wei.ght 1952 .2.6 . <,1 .68 

1953 .56 .1$ .84 
1954 .5l .57 . 73. 

· Calvei 1955 '. 59 .64 .11 
l956 .71 • 63 • 714 

Qverall .51 .63 .76 
1951 .,~ • 3..S .68 
1954 .29 ~z3 .)4 .45 

Yearlinga. 19.55 .50 .16 .83 .14 
1956 . $1 .58 - . 61 .ZS. 

Final ahrunk QYerall • 4Z . 52, .62 . .2,9 
welght 1953- .58 . 74. • 8-5 

1954 ,55 .56 .13 . 
.. Calvei. 1955 .58 . 63 .76 

1956 .74 . 61 .16 
ov.era.11 : 59 .61 .77 



might exist in the early period· would become less in the subsequent 

period. The yearlings had previously been treated very similarly in 

1954 and 1955. The ,:fact that the association became more n.egative in 

one year and more p9sitive in the other, indicates that the relationship 

of weight and grade needs more study. 

2,6 

Intermediate weight and subsequent ga.in of the yearlings were 

slightly higher correlated than were initial weight and subsequent gain. 

This was true in all years and was probably due to the fact that inter

mediate weight was taken at the beginning of the subsequent gaining 

period. The calves did not show the consistent year to year higher posi

tive relationship, but initial weight and intermediate weight were overall 

more highly correlated {r = . 14 and . l l, respectively} with subsequent 

gain. One might hypothe.iSlize that this is an indication. that the longer 

animals are on feed, the more their gaining ability on full-feed is re

flected in their weight. Th.is would cause a higher correlation. Sup

porting this hypothes.is is the fact the foed,,.lot gain is highly correlated 

with final weight,, Also, previous gain and initial weight of tb.e yearli.ng:s 

were highly correlated {r= . 53). However, there is little evidence that 

future gaining ability can be well predicted from either initial or inter ... 

mediate weight if animals are reasonably uni.form. The high corre

lation between a weight and a previous gain. Ls explained by the fact 

that the gain is a part of the weight. 

One might expect calves to show a negative correlation between 

initial weight and feed-lot gain because the calves had just been weaned. 



However, the larger calves may have been better suited to feed-lot 

conditions than the smaller, and possibly younger, calve:s:. This could 

have offset the effects of finish or condition at the start of the trial, as 

reflected in the initial weight of the calves. 

The square of the yearly correlation coefficients of initial weight 

and gain indicates that little of the variation in .foed=lot gain is due to 

initial weight. This is true of early period gains of the yearlings 

{rZ,._07, .01, ,03,, and .02L andofthecalves(r2:;;:.04, .n, .06, .08 

and . 20}. The values are less for subse~::p1ent gain of the yearlings 

{r2 "' .03, .05, .11, and.OO}andc:alves{rz"" .01, .05, .01, .00, and 

. 03). 

27 

Thus with steers as uniform. as the ones used in this study, the ex= 

perimemter is not likely to appreciably decrea:::,1e the variation in gain be~ 

tween lots by alloting on the s of initial 

Comparison of Grade Gain 

The correlation coeffidentBi between feed~lot · and carcass 

grade reported in the literature are high. The data shown in Table III 

indicate a correlation of approxin1ately . 3l bet'ween foed=l.ot and 

final live grade. The correlation of feed-lot 

grade is less (r"' .19 for the yearlings and .26 for the calvee,]. 

Most of the studies of initial feeder grade and feed-lot gain indi= 

c:ate little association. The yearlings showed a negative correlation 

of initial feeder grade with early period gel.in {r:: - This relation-



. ·TABLE JIL INTRA-LOT CORRELA TIQNS OF GRAD.E 
WITH GAIN 

Initial Final Final First 
feeder live carcass c~rcas:~ 

Items. grade grade grade grade 
1953.. .2.4 . 3.6 
1954 .16 .08 

Y ea:ding.s. 1955 ... 12, . z,4 .01 .16 
1956 ,,,.,40 d.3 

Early period overall .... z6 ,2,0 . 15 
:gain 1952 ~. 11 

1953 ... oz .24 .18 
Calves: l954 .OS .12 . 05 

1955 . 06 .1z .2.6 
1956 "'· Ol . l7 . Z6 

overall .00 . 1.8 .16 
1953 . 32, .32 . 
19.54 ... Ol . 03 

Yearlings 1955 .00 .57 • 2.9 .28 
1956 '"'. 2.1 .02 

Subsequent overall ,. . 10 • 2,9 . 15 
r..:=--~ 

gain 1952 .ll 
1953 -.16 • 3.8 .2,4 

. Cal.vesi 1954 . oz .10 .15 
1955 ... 16 . l-l . 28 
1956 "', Ll .47 .43 

overall -.04 . :$1 .24 
1953 • 3,7 .45 
1954 . 07 . 07 

Yearlings 1955 ... os .56 '2.4 . 30 
195.6 ... 37 .08 

Feed~lot overall ,. . 20 .:u . 19 
gain 1952 .06 

1953 -.14 .ll .27 
Calves, 1954 .06 . l\O .14 

1955 -.10 .lO . 34 
1956 ,., . 09 .50 .42 

overall -.03 .ll .2,6 
1954 ,45 .00 

Previous Yearlings 1955 ..... 08 -.Ol . 01 "". 17 
gain 1956 .56 .lZ 

.overall .21 ,25 . 01 
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ship becomes less negative in the subsequent gain period (r = - . 10). 

The calves did not show any trend as to increasing or decreasing corre-

lation from the early period gain {r = .00) to the subsequent period (r= 

. 04). This might he explained on the ba,l?is that the gains of the calves 

were less influenced'by finish at the start of the trial than were the 

gains of the yearlings which were approaching mature size. Since the 

calves had a large proportion of their growth potential remaining at 

the beginning of the feeding period, the influence of finish was not re-
! 
I 

fleeted in a negative correlation between grade and gain! 

The calves were in good flesh when placed on feed. The corre-

lation coefficients indicate that there is not likely any association of 

grade and later gains of calves of this type under the condition of this 

study. However, in the year 1956, initial grade of the yearlings showed 

highly negative correlation with early period gains (r = - . 40) and with 

subsequent gains ( r = - • 21) . The lower grade yearlings from the drouth-

stricken pasture experiments made more rapid gains, particularly 

early in the feeding period. 

Feed-lot gains were made prior to taking the final live grade or 

final carcass g;r,ade. These gains contribute to final live grade and 

final carcass grade. Both subsequent gain and feed-lot gain were 

correlated with final live grade approximately . 3 and with carcass 

grade approximately . 2. 

From these data and those reported in the literature, it appears 



that as far as feed~lot gains is concerned there is little advantage in 

considering initial grade when allotting steers in good flesh which 

are gaining rapidly. 

Comparison of Different Grades 

The correlation coefficients of grades are shown in Table IV. 

.30 

Initiial grade and final live grade were highly correlated for the calves 

(r = . 40) and the yearlings (r = . 44). The calves showed little yearly 

deviation from . 40. Data were available for only one year on the 

yearlings. 

The comparison of final live grade and final carcass grade gave 

an overall correlation of . 40 for the calves with fairly consistent 

yearly correlations. The overall correlation for this comparison 

with the yearlings was . 42, with yearly values ranging from . 18 to 

. 76. An examination of the variances showed a small variance for 

final carcass grade in 1954 and a small variance for both final carcass 

grade and final live grade in 1955. Thus the lack of discrimination in 

the first carcass appraisal in 1954 may have caused the low corre

lation (r = . 18) of final live grade and final carcass grade. The 

greater variation of values of both final live grade and final carcass 

grade probably caused the very high correlation in 1953. 

The above correlations between feeder grades and carcass grades 

correspond with those obtained by Stanley and .McCall (1954). Hankins 

and Burk (1933) found higher correlations .. One would expect higher 



Items 

TABLE .. IV. INTRA-L.OT CORRELATIONS 
OF GRADES 

Final First 
live carca15s 
grade grade 

1955 o.44 14 
Yearlingij 1956 

Initial feeder overall 
grade 1953 .40 

1954 o4l 
Calves, 1955 0 3,4 o.19 

1956 048 
overall 040 

1953 
Yearling$ 1954 

1955 o'~u 
Final live overall 
grade 1953 

1954 
Calves 1955 050 

1956 
overall 

First YearHngs 1955 
carcass 
grade 

Calves 1955 

31 

Final 
carcass 
grade 

021 
020 
oZO 

03 
20 
06 
14 
10 

,76 
18 

043 
0 4,,3 
047 

39 
,30 
.46 
040 

o4l 

-; 

68 



correlations if the steers were less uniform than those used in this 

trial. 

The correlations obtained in this study indicate that initial grade 

should be considered in allotting steers to treatment if differences in 

final grade are attributed to treatment effect. 

Comparison of Gains in Different Periods 

The correlation coefficients between gains are shown in Table V. 

Previous gain of the yearling steers was negatively correlated with 

feed-lot gain (r::: -.Zl). In agreementwitMthe findings of Knapp and 

Clark ( 1947), there was less correlation between previous gain and 

subsequent gain (r = - . 08) than between previous gain and early period 

gain (r = - . 3,0). Early period gain was not highly correlated with sub

sequent gain for either the yearlings (r = . 18) or the calves (r, = . 15). 

The calves ~hawed a greater range of yearly correlation coefficients 

than the yearlings. 

Other w0rkers cited have shown varying relationships between 

gains in different seasons. Knapp and Clark (1947) concluded that the 

genetic influence became greater as the feeding period progressed. 

These data imply that individual animals do not grow at the same rate, 

proportionatti,lly, on different nutritional levels. Apparently steers 

are quite vadable and individuals possess varying potential for 

growth in different environments. For example, individual A might 



TAI:lLE V. INTRA-LOT CORRELATIONS OF GAINS 
IN DlFFEREN.T PERIODS 

Subs.e- Feed- Pre..:· 
quent lot vi OU$ 

Items gain gain gain 
1953 .17 .1a 
1954 .19 . 72. .... J:4 

. Yearling/S .1955 .22 .63 ... 04 
1956 .15 . 62 «>,.47 

Eady period over.all. .18 .67 "", lO 
gain 1952 -.01 • 44 

1953 .21 .58 
Calve.s: 1954 .14 .65 

1955 .21 .58. 
i956 .48 .79 

overall .15 .. 59 
1953 .75 
1954 . 82 -.28 

Year lin.g[$ 1955 . 89 . 09 
!956 . S7 -.09 

Subsequent overall .85 =.08 
gain 1952 . 86 

1953 • 92, 
. Galves 1954 . 84: 

1955 .94 
l956 .91 

overall . 89 
1954 -.40 

Feed-lot 1955 .05 
gain Yearlings 1956 ... 10 

overall =.21 
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be a slow gainer on- a:qy treatment; Individual B might not do well if 

on pasture or on a wintering ration, but compensates for this in the 

feed~lot. Individual C may be a fast gaining .ahU:nal either on pas-
, ~I 

ture or in the feed-lot. 

Comparison. of Different Weights 

The correlation coefficients between initial, intermediate, final 

full and final shrunk weight are shown in Table VI. All of the corre-

lation coefficients shown in the table are high due to the fact that an 

earlier weight is a part of a later weight. 

The variances of final full weight and final shrunk weight were 

not significantly different; although, on an overall basis. it approached 

significance at the . 2.5 level of probability. By yea~s, the variation of 

final shrunk weight was always less than for final full weight. The 

variation of full weight was 9 percent greater than shrunk weight of 

the yearlings and 8 percent greater for the calves. Three of the 38 

lots of calves had a greater variation of shrunk weight than full weight. 

This probably occurred by chance. This reduction in variance com-

pares with that reported by Whiteman et al. (1954), with steers weighed 

off grass, 

Since the regression of final shrunk weight on final full weight was 

03, the coefficient of variation (standard deviation/mean) was com-

puted to compare the variances. The coefficients of variation of full 



TABLE VI. INTRA-LOT CORRELATIONS OF 
DIFFERENT WEIGHTS 

Inter ... Final 
mediate full 

.Item.s weight. -weight 
1953 .90 • 78 
1954 .95 . -84 

Yearlings 1955 . 92, . 80 
1956 .91 

Ini.tial overall ,9i .80 
weight 1952. .. 92, .79 

1953 .91 .79 
C~ve$ 1954 . 9) . .80 

1955 . 94 • 72, 

1956 .96 . 8-4 
overall .91 .78 

1951 ;91 
1954 .92 

Yearlings 1955 .as. 
1956 

Inte rmedi.ate overall . 89 
weight 1952 .83 

1953 • 8.5 
C:alve/5: 1954 • 8.8 

1955 . 81 
1956 • 92, 

overall ,85 
1953 

Yearlings !954 
1955 

Final fu11 overall 
weight .. 1953 

1954 
Calves. 1955 

1956 
overall 

· Final 
shrunk 
weight 

. 78 . 
. 85 
. 81 
.7Z 
.78 

.78 

.81 

.74 

.86 
,79 
. 92, 
. 93-
. 89 
.83 
.88 

. 85 

.89 

. 8:3 

.93 

. ,$1 

.99 
1. oo ... 
1. oo ... 
1.00-

,99 
,99 
,99 

1. oo .. 
,99 



weight .and shrurik weight of tlie yea,rli:n,g.s for 1954 were.'. 078 and 

. 077, respectively, and for 1955,. 0704 and . 0699, respectively. The 

respective coefficients of variation of full weight and shrunk weight of 

the calves.1were: .0727 and .0719 in 1953; .0783 and .0795 in 1954; 

.0742 and .0731 in 1955, and .0882 and .0882 in 1956. 

Although the variance of shrunk animals is les[ than that of full 

anima.ls, the coefficients of variation indicate little. or no ady,antage for 

shrinking feed-lot steers. Lush ( 1928) reported that the average of 

weights taken on 3 consecutive days reduced the variation 42% over the 

first weight. Baker et al. ,(1947) reported that the standard error was 

higher in succeeding weights with the first day having a lower standard 

error than the average. Patterson (1947) found that a three-day average 

reduced variation somewhat but that 11 animals with single-day weights 

were more efficient, as judged by a smaller standard error for ani-

mals, than 10 animals with 3-day weight. This applied to gains as well 

as to absolute weights. The data reported herein did not compare the 

variation of gain when shrunk weight was used and when full weight was 

used. Further studies are needed to determine whether shrinking re-

duces variation of gains. 

Comparisons Involving Shrink 

The correlation coefficients involving shrink are shown in Table VII. 

There is a slight positive relationship of shrink to weight, previous 

gains, and grade. Since weight, grade, and previous gains are as soci-



1953 
1954 
1955 
1956 
Overall 

1953 
1954 
1955 
1956 
Overall 

1953 
1954 
1955 
1956 
Overall 

1953 
1954 
1955 
1956 
.Overall 

TABLEYII. INTRA-LOT CORRELATIONS INVOLVING SHRINK 

Initial weight Intermediate weight Flinal full weight 
Yearlings Calves Yearlings Calves Yearlings Calves 

.18 .42 ,17 . 37 , 30 . 47 

. 35 .10 .38 . 07 .54 .29 

.23 .12 .28 .21 .49 .45 
. 05 .01 .32 

.27 .16 .29 .17 .45 . 37 
Final shrunk. weight Previous gain Early period gain 

Yearlings I Galves Yearling~ j Galves Yearlings Calves 
.18 . 38 i . 07 .08 
.45 .16 .14 I . 09 -.03 
.42 . 35 -.07 .21 . 32 

.24 .18 
. 37 .27 . 05 . L2 . 11 

Subsequent gain Previous gain . Early period gain 
Year ling:s ' Calve a. Yearling~ Calves Yearlings Calves 

.04 .23 . 07 .22 -.04 

.22 .21 .21 I .14 -.05 

. 45 . 32 . 45 

I 
.40 .06 .31 

I 
.42 ,38 . 40 

.26 .27 .25 I .26 .10 
Final live grad~ First carcass grade Final care ass grade 

Yearlings 1 Galves Yearlings I _ Calves Yearlings Calves 
.06 ""· 17 

•. C '.·:, :C"'.•\- I .08 -.14 
- . 14 -. 15 .00 ..... 05 
-.32 ~,Ol -.16 '" . 13 .-.23 ... ll 

-.07 - . 18 
-.13 =o 11 I "'. 04 °". 08 

~ 
o..J 



ated, this sHght positive correlation is expected. Kidwell and Mc

Cormick (19 5 6) did not find shrink to be associated with grade of Hol

stein or Hereford steers. 

Partial Correlation Coefficients 

Partial correlation coefficients were not found to be high. The 
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following partial correlation coefficients were determined for the calves: 

1. Initial weight, feed-lot gain - initial grade (r = . 20) 

2. Initial grade, final live grade - initial weight {r = . 33) 

3. Early period gain, subsequent gain - initial weight (r = . 13) 

4. Intermediate weight, subsequent gain - early period gain (r = . 07) 

5. Final live grade, final carcass grade - final shrunk weight 

(r = . 34) 

For the yearlings, the following partial correlation coefficients were 

determined: 

1. Initial weight, final carcass grade - initial grade (r = . 14) 

2. Early period gain, final carcass grade - initial grade {r = .21) 

3. Early period gain, subsequent gain .. initial grade (r:;: . 16) 

4. Final live grade, final carcass grade - final shrunk weight 

(r =. 33) 

Holding a variable constant increased the correlation only with the 

comparison of initial weight and feed-lot gain of the calves when initial 

grade was held constant. The correlations between initial weight and 



feed-lot gain was . 19; between initial weight and initial grade . 42, 

and between initial weight and feed-lot gain, the correlation was . 03. 

Thus, the correlations between related variables were not high 

enough to increase the partial correlations. 

Sample Size 

The number of animals necessary in a feeding trial may be de

termined. Snedecor ( 1956) presents a formula for determining the 

sample size from the variance of previous studies. This formula 

gives the number of animals necessary per treatment ;to _pick 1.~p a._stg,.. 

nificant difference 7 5 percent of the time. The intra-lot variance of 

feed-lot gain of the calves was found to be 1705 ( s .. = 4L 28) with 327 

degrees of freedom. The intra- lot variance of the yearlings was 2636 

(. s = 51. 34) with 224 degrees of freedom! 

To statistically show a difference in five treatments at the five

percent level of probability 75 percent of the time would require 33 

calves on each treatment with a difference in rate of gain of . 2 pounds 

a day over a 160~day feeding period. Fourteen calves per treatment 

would be required to show a . 3 pound per day difference 75 percent of 

the time at the 5 percent level of probability over a 160-day feeding 

period with 5 treatments. Similarly, 8 calves would be needed to 

show a difference of . 4 pounds per day and six would be needed to show 

a . 5 pound difference. 

With yearling steers, to statistically show at the 5 percent level of 
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prob.ability a . 2 p~und a day difference in gain 75 percent of the time 

with 5 treatments over'a 160 .. day feeding period. would require 53 

yearling_s on each treatment. A difference of . 3 pound per day would 

req~ire 2.8 yearlings per treatment. A .4 pound difference would re .. 

quire 15 yearlings. Only 10 animals would be req,uired to show a 

. 5 pound difference in:.x:a.te o.f gain with the above conditions. 

Snedecor (1956) shows that error due to sampling may be re• 

duced by ( 1) increasing sample siz.e, (2) selecting or developing popu

lations in which variation is known to be small, (3) subdividing the 

aggregates into sub .. populations or strata of simila.r individuals, and 

(4) utilizing information contained in related variablef>. Since increas

ing sample siz..e i~ costly, the method of selecting_ a uniform group of 

steers. for experimental purposes. has been used_. The results of this 

.study indicate that stratifying the steers on initial weight and initial 

grade would be of benefit only as a means. of reducing between-lot 

variation in final live grade. 
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SUMMARY 

Data on the feed-lot performance of 249 yearling steers on 

fattening trials over a four=year periods and 365 weanling steer calves 

on fattening trials over a five-year period were !lltatistically analyzed. 

The yearling steers were full-fed. silage, with limited amounts of milo 

and various supplements for 165 days; the calvei6! were full-fed milo 

with various supplements and small amounts of silage over a 150-185 

day fattening period. 

A correlation coefficient of . 51 was found to exist between initial 

weight and final live grade of yearling steers The assgdation be-

tween final live grade and weight became higher with weights taken 

near s,laughter. Final live grade was correlated. . 54. with intermediate 

weight and . 57 with final full weight The association of weight and 

grade pf calves was not as. high as that of yearlings. Correlation co-

efficie111ts were determined for final live grade with initial weight 

(r = 26L with intermediate weight {r ~ . 28L and with final weight 
I 

{r = . 3f). 

Little evidence was found to support the hypothesis that initial weight 

and futµre gain are strongly associated. The yearlings showed no over-

all correlation of initial weight with .feed-lot gain. However, in some 

years t;here was a significant positive relationship and in other years 

a significant negative relationship. The calves showed a small posi.-.~ . 
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tive relationship between weight artd future gain. 

Calves showed no relationship of initial fee.der _grade to gain; year

lings. showed a small negative correlation (r = -. ZOL The relationship 

of initial grad~ and gain of the ye.a.dings was less negative in the sub ... 

sequent gain period (r = .... 10). Feed.-lot gain was correlated with final 

live grade approximately . 3., and with carcass grade approximately . 2. 

Initial feeder grade and final live grade were significantly cor:related 

for the yearlings {r = . 40) and the calves (r =· . 44). All of the corre ... 

lation coefficients with carcass :grade were small except final live 

grade (r = approximately . 4). 

The variance of final shrunk weight was found to be less than for 

final full weight, altholl;gh the coefficients of variation were approxi

mately the :s.arne4 A method:_ of determining tge nw:p.ber: 0£ replications 

neces.sary to detect a specified treatment difference was discussed. 
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