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INTRODUCTION

Selecticn of herd sires, in the past, by the beaf breeders in
South Dakota has primarily bee&n based on type. In general, the beef
breeder hit attempted to purchase the bull with the most attractive
conformation based on his personal judgment. This method of selascticn
has brought limited progress to the largest industry in South Dakota
from which 3% per cent of the cash farm income is derived.

The South Dakot: Crop and Livestock Reportina Service (30)
reported that there were 1,269,000 besf cows on farms and ranches in
South Dakota as of January 1, 1959, This was the fourth largest
number of beef cows reported by any of the 48 states.

Any additional criterion which would aid 4in Hore effertive
selection of herd sires should improve the-beef cattle industry and
likewise the economy of South Dakota, In recent years, several criteria
have been studied and the findings hive indicated that they definitely
ald in more accurate salection, Before s rriterion will be adopted by
the beef breeders in South Dakota, there must be indications of greiter
financial return without excessive inconvenience,

Theé outlook for exranded beef productien in the future is very
optimistiec, The United States Departmant of Agriculture hias estimated
& nesd for one-third more meat production by 1975. This increases may
be obtained by elther increasing livestock numbers or incre:using pro-
duction from the present nunbers, The latter choice sesems more practical

since additional numbers would mgan additional costs and probably less

2.



nat profit for the besf breeder,

The need for additional meat production plui the importance of
the besf cattle industry to South Dakota challenges research to find
the most efficlent critérion which the beef breedars may use in the
selection of herd sires. The purpose of this ztudy wak to check the
feasibility of using final weight as 3 criterion in the selsction of
performance tested bulls, The feasibllity depends primarily upon the
heritability of final weight as compared with the heritability of
other criteria presently employed in selection indexes. Genetic
correlations between final weight and other important beef cattle
traits were also studied to determine the expected progress of other
traits as affected by selection for finel weight., The other phases of
this study concerned final weight as affecfed by inbreeding and the
importance of length of feading period as it affects the a2ccuracy of

selection,



FEVIEW OF L.ITERATURE
Inbreeding Effects

Inbreeding has generally had a detrlmental effect on production
characteristics studied in beef cattle. The detrimental sffects reported
include decreased growth rate, size, fertility, ani an increase in the
mortality rate., iHost messurements of the effects nf inbresding on
growth in beef cattle have besn with weanin: welght.

Koch (20) studied weaning weight as affected by inbreeding of
dam and inbreeding of calf. The data utilized in his study included
the weaning weights of 745 calves with a mean inbreeding of 12.4 per
cent from 180 cows having two or more cilves during the period 1932 to
1948 inclusive, The mean inbreeding for Lthe dame wze 5.9 percent and
the regression of weaning weight per one per cent of inbreeding of dam
was -2,54 pounds, The regression of weanlng welght per one per cent
inbreedinz of calf was -0,42 pounds.

The effects of inbreeding on weaning weight rerorted by Burgess,
i;g_g;. (2) were larger for inbreeding of the calf and smaller for in-
breeding of dam than the findings of Koch listed above., This study
included 346 Hereford calves with inbreading percentages ranging from
0 to 40, however, 75 per cent of tha total number were less than 20
per cent inbred. The regression of weanina weight on inbreeding of the
calf wae -1.76 pound: per one per cent, and on inbreeding of dam was
-1.15 pounds, This study indicated a sign;ficant deviation from

linearity for the calf inbreeding @ffects ind the possibility of



curvilinearity was indicated. However, the wpight adjustmente for cur-
vilinearity were not superior to tha linear adjustments for =21l calf
crops studied,

Zoellner (34), in studyins 18 month weights of heifers, reported
finding 2 raduction in weight due to inbreeding, however, the reduction
wes not significant, This study included the records of 143 hei fers
ranging in percentage of inbreeding from O to 25. The author indicated
that a2 heifer that was 2% per cent inbrad would weigh 57 pounds less at
18 months of zge than a non-inbred.

Margolin and Bartlatt (24) found that inbreeding did not have
a significant responge on the arowth rate of Holsteln cattle., Their
g tudy included 548 head with inbreeding coefficients ranging from O
to more than 20 per cent. They concluded from thelr study that inbreed-
ing of less than 20 per cent does not affect growth at any stage from
birth to maturity. They did mantion that inbred animals with growth
recorcs at 72 months of age were lighter than outbreds at this age,
however, the difference was not significant,

A study of body measurements by Tyler, gg.gl.'(Sl) on 152
Holstein heifers tends to agree with the findings of Margolin and
Bartlett, This study indicated that the offspring of some sires may
be inkrad as much as 25 per cent without any a psrént decrazsé in body

sizm.



Heritability Estimates

Heritabllity estimates for final welght in beef cattle are fewer
in number than estimates for rate of gain during the feeding period.
Realizing that final weight is different between experiments dus to
large differences in age and large difference in length of feeding
period, 1t would be expected that the heritability estimetes would vary
considerably, However, the heritability estimates reported in other
studies for the various beef cattle traite indicate that final weight
has the highest haritabllity of any important beef cattle trait,

From studies of livestock produced at the United States Range
Livestock Experiment Station, Mlles City, Montana, Knapp and Nordskog
(15) reported .81 as a heritability estimate for final weight calcula-
ted by the paternal half-sib correlation method., This estimate was
obtained from a study of 177 head of steers representing 22 sire groups,
The heritability using the sire-progeny regression for estimation was
£9. However, when year differences ware adjurted for, the latter
estimate was raised to .94, The length of feeding piriod was constant
within each of the four years, with vaxriations from 259 go 273 days
between years. Knapp (13) later that same year, reported post weaning
growth rate to be betwean 80 and 95 per cent heri teble, He also com-
meénted that heritability of feed lot galn incresses as langth of period
increases.

Comparable results were also found py Knapp and Clark (17)

studying the rrageny of 110 sires carried st the Unitad States Fange



Liveatock Expariment Station, Miles City, ulontana. The paternal half-
§ib heritability estimate found in this study was .86. Final weight
in this case is based on 15 months of age and m 232 day feeding pexiod,
The #uthors conclude that since heradity plays a major role in deter-
mining post-weanini growth rate, indlvidual performance can he used as
a basis for selection,

Shelby, et al. (27) calculated heritabilities for various economic
characteristics of beaf cattle by the method of paternal half-sib
correlations, Reporting on the record of performance dats collected
at the United States Range Livestock Experiment Station at Milaes City,
Montana, batween 1942 and 1951, they estimated the haritability for
final welght as .84, These <ata consisted of records of 635 steers
répresenting 88 sires from nine inbred limés of different pedigree
origins. The length of feeding perlod for thls study varied from 252
to 273 days. It was constant for all calves within a yexr.

Heritabilitias of smme sconomic traits in bulls were reported by
Shelby, ot al. (28). These estimates are based on the records of 542
bull calves by 116 sires from 1l inbred lines tested at the above
mentioned station. The estimate for final welght based on paternsl
hal f-sib correlations wis .77. The average ege for the final weights

was 13 months,
Genetic and Phenotyric Correlations

Mogt genstic correlations reported FBr final weight-final type

and daily gain-final type are positive and range somewhiere betweén .2



and .5, Usually the corrs#lation betwsen final weight-final type is
higher than the daily gain-final type correlation.

Murham and Knox (7) reported a phenotypic correlation between
yearling grade and feed lot gain as -,006. This study included the
date from 424 steers from 68 sires, fed during 3 13 year period, and
59 calves repressenting two differant types of cattle fed over a three
year period, The yesrling grade characteristic in this study is a
conformation score prior to the final feed lot test. The association
betwean live grsde at the end of the feid lot test and feed lot gain
was not studied; however, the correlation between feed lot galn and
carcass grade was ,349 which was highly significant.

An extansive study of heritability, repeatability and correla-
tione was made by Koch and Clerk (21) (22}. The portion of this study
analyzed by the paternal half-sib correlation method for yeirling
weight and yearling type included records tsken from 1483 celves
representing 124 different sires during the period from 1936 to 1951.
The genetic correlation between ys#irliny weight and yearling &core in
this study was estimated at ,49. This compzres quite closely to an
estimate of .44 obtained in the same study for galn from weaning to
y#arling age and yearling score. The phenotypic correlations were
¢36 for yearlimg weight and yearling score and .38 for gain from
weaning to yearling age and yearling score, Slightly different corre-
lations were obtained by utilizing the regresslion of offspring on dam

method of analysis. iIn this case the ~henotypic correlation between



yearling weight and yesrling score was ,66 &nd .44 between gain from

weaning to yearling age and ye:arling score.
Length of Feeding Perioed

#ost previous studies concerning length of feedimo neriod have
dealt with heritability of rate of gain. It is of general agreement
that the length of feeding period is of considerable importance. Tha
previous results have led to recommendation of tests longer than 100
days. In most cases, the longer tests, such a3 196 days or longer, hava
resulted in higher #stimates of heritability for rate of gain.

One of the first studies concerning length of faeding perlod was
reported by Knapp and Black (14), They studied rate of gain on a
limited amount of data including only 62 malves from three sires. They
concluded that when & short feeding perioé (168 days) was uzed, correc-
tions in initial weight must be made in order to obtaln a significant
difference between sires, The corrections in this ztudy wiére made by
covariance analysis,

Knapp #nd Woodward (19) reported heritability sstimates by months
during the feeding period. The heritability estimate for rate of galn
at the end of the first month was .28, Increases in heri tability
estimates rose rapidly until the end of thas sixth perioed at which time
they estimated heritability at .80, Their resultes showed heritability
estimates incressed at 2 décreasing rate f;om the sixth through the
ninth perioda, They concluded from their “sxperimsnt that feeding

periods as short as 112 days could be uged to indicate genatic

-



differences in ability when ad libitum feeding 1s practiced,

Dinkel (6), reporting on effects of length of feeding period on
post weaning gain, reported heritability estimates of .45, .52, and
+65 for 140, 168, and 195 day periods respectively. Using the product
of heritability times the phenatypic standard deviztion for sach
period, ha reportad expected progress due to smlection on the bisis of
140 day gain would be 79 percent of what could be expacted using 196
day gain. The estimated value of the 168 day gain in comparison with

1% dey gain was 84 per cent.
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EQURCE OF DATA

The data used in this study were taken from records of 224
pureébred Hereford calves representing 21 sires from the South Dakota
Besf Cattle Breeding Project carried on in cooperation with the North
Central Fegional Beef Cattle Breedino Project.

These calves were ralsed on either the Cottonwood Range Field
Station 2t Cottonwond, South Dakots, or the Antelope Rance Fleld
Station, Buffalo, South Dakotaz, and were carried on performance test
at the Rraokinge Station. Four inkred lines and one control line were
formed 2t the Antelope Station and one inbred line was formed at the
Cottonwood Station in 1952, 1In 1955 two inbred lines were moved from
the Antelop# Station to the Feed's Ranch Station to be used in a
different study., At the same time, one inbred line that had been
formed at the Feed's Ranch Stmtion was moved to the Antelope Station
and subseruently used in this study. All of these linez were carried
as one sire lines. The control line was increased to 60 cows in 1953
and was carried as a four sire line thereaftesr. The calving season
averaged eight weeks durimg the manths of April and May, however, a
few of tha calves were born in March and June. These calves were
carried on the range with thelr dams until late in October. There was
no supplemental feed available to the calves during the suckling period.
Thé average annual precipitation for thess two ranches is betwesn 14 and
15 inches. e

The calves were wesned in the latter part of October each ywar
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and transported to the South Dakota Agricul tural Experiment Station at
Brooking®s, After arriving at the maln stition, these calves went through
an adjustment pericd rrior to the actual feeding period. The adjustment
period averaged 28 days and was constant in length for all calves within
a ysar, however, 1t varled from year to year,

The calves were alloted to four pens at random except when ther:
were enough calves from one slre to allow for stratified randomization,
Each calf was assigned an individual feeder within the ren. Tha calves
were chained to their feeders for a period of two hours each morning
and again for two hours each afternoon, The feeders were equipped with
covers and could not bz entered at any other time during the day, The
ration fed consisted of:

35% oats (ground)

30% corn (cracked)

30% brome-alfalfa hay (ground)

S¥ linseed oil mwal

These ingredients were mixed thoroughly and self fed, Fresh feed wes
placed in each feeder prior to the feeding period. Twice each week the
feeders were cleaned and the laft over feed was weighed. This allowed
an accurite measure of feed intake by esach caif, Water wis constantly
available in automatic waterers. Salt and bonemeal were fed free
choice.

The feeding period lasted 196 days each yesr and weights were
taken ®#very 28 days during the feeding period. The welghts were taxen
betwern gix and sevén a.m. eiach weigh day in ordax not to disrxupt the

feeding schedule, The waterers ware covered the night bafors to allow
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for a 12 hour shrink prior to weighing.
The final typ® score listed in the followlng tables is an awsrpge
of three judges' scores, each working independently., The following

scoring system was used:

Score de
1A 17 model of perfection
1 16
1. 186
4 14
2 13 above average
2- 12
34 1)
3 10 average
5. -
44 8
4 7 below average
A 6
s, 5
3 4 culls
S= 8

The scores were coded to allow averaging the three judges' scores more
resadily, The code is used as the measurenent of type score in the
following tables. The average age of the bulls at the end of the 140
day feeding period was 358 days of age, For all practical purposes,
the final weight at the end of the 140, 168, and 196 day perlods could
be called 12, 13, and 14 month weights,

Table I liste the mean final waeight, méan rate of gain, &nd mean
final type scores for each year, ranch, and inbreeding classification.
Since this study includes different length performance tasts, there are

three# rates of gain listed. The first is for a 140 day perlod, the



TABLE I.

YEAR, RANCH, AND INBREEDING MEANS

Mo. of 140 Day 168 Day 196 Day 140 Day 168 Day 196 Day 196 Day

Year Progeny DG DG DG F ¥ F % FW FT
19582 23 2.47 2.60 259 763.87 860.70 932,17 «39
19%3 21 247 2.53 2.42 764.81 842.81 892.48 10,10
1954 22 2.54 255 2.56 787.86 862.23 230,73 10.27
1985 35 2.37 2.45 250 . 729.06 809.80 887.14 2.97 5
1956 42 2.52 2.53 2.54 " 762,21 834.81 %07.12 10.71
1957 47 2.48 2.5 2.50 735.19 816 .89 376 .57 9,64
1958 34 208 2.76 271 824.35 902.85 971.68 10,12
Fanch

Antelope 184 2653 2.57 2555 T65.53 843,19 910.41 10.19
Cottonwood 40 2.42 2.54 2.52 755,45 845,33 913.20 9,38
Inbreeding

Q- 5 106 2.53 2.58 2.54 776.58 857.62 922.10 10.13
5-10 47 2.55 2.61 2.61 781.85 63,72 935,57 9.9
16-20 18 2,52 2.59 2.57 755.61 83,72 907,17 10,22
21-25 10 2.57 2.58 2.59 740,60 815,00 238,40 3.80
26-30 5 2.51 2.56 2.50 749.40 829.00 888,29 9.00
1A 8 2.48 2,52 2.51 657,63 733.63 801.50 8.38

ET

STATE
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second 15 for 168, and the third is for 196. Final type gcore was only
obtéined &t the 196 day perlod. The final weights listed include an
sdjustment for #ce. No correction for inbreeding differences has been
made in these data,

Table II lists the same information for wach sire involved in
this study., The number of jrogeny listed after sach sire is not
necessarily hie total number of bull calves, Only calves for which a
complete record was available were used in this study, All sire groups
having less than twa bull calves with complete records were also
deleted,

The means in Tablas I and II point out that considersble variation
is due to years, inbreeding, and sires. Average final weight for 196
days varied from 877 pounds in 1957 to 972 pounds in 1958, The variation
wzs slightly less for 140 and 168 day final weights. Average final
weights for the various inbreeding classifications ranged from a high of
936 pounds for the 6 to 10 per cent classification to a low of 802
pounds for the croup composed of the calves with 31 or more per cent
inbreeding, The variation in final weights due to ranches was practi-
cally negligible. However, the bulls calved at the Antelop® Station
had an average final type score of 10,12 while the averige final type
score for the Cottonwood bulls was 9,38,

Sire means for 196 day final weight varied from a high of 977
pounds for sire numbsr 300 to a low of 790 for sire number 132, The
variation for 140 and 168 day final weigh¥s wes approximately the

8§ ame,



TABLE II. SIRE MEANS

No. of 140 Day 168 Day 196 Day 140 Day 168 Day 196 Day 196 Day
Sire Progeny DG DG DG FW F W F W T
101 34 2.59 2.66 2.64 767.65 852.26 923,32 10.18
402 10 2.35 Z2.45 2,36 732.20 816.20 #69,.00 9.8
032 9 2.17 2.26 2.28 717.89 792.89 260.89 9.00
219 9 2.54 2.61 2.52 {1 775.33 856.78 913.67 10.67
XX3 2 2.48 2451 2.60 785.50 861.50 948,50 .50
026 10 2.30 2.47 2.45 738.30 334,90 f299.50 8.60
030 5 2.40 2.43 2.3 75520 829.00 883,40 8.60
228 9 2.49 2.55 2.56 741.67 822,11 296 .56 10.11
014 21 2.50 2.54 292 T745.48 822.10 8838.71 11.10
012 24 2.62 2.64 2.64 811.92 888,46 957.25 9.17
920 13 2.42 2.46 2.49 750.00 824,00 897.77 10,46
132 2 2.02 2.09 242 640.00 T09.50 789,50 2,50
436 16 2,42 2.52 2.5 761.81 846,81 314.31 3,19
319 S 2,37 2.37 2.9 721,20 TRA.60 844.80 10.60
321 5 2.49 2.48 2,45 753.40 B21.20 885.80 10.80
233 11 2.70 2.6% 2468 782.45 855.64 929.45 12,00
433 13 2.49 2.54 2.50 733.54 811.38 374,92 9.62
432 a 2.34 250 2.43 746 .50 837.00 893,00 11.00
300 14 2.78 2,83 2.78 821,57 908.21 977.00 11,29
512 4 2.77 2.78 2,71 773.00 851.50 915.2% T7.25
529 6 2.66 2.66 2.64 807.50 281.17 953.17 10.33

1“2
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ETATISTICAL ANALYSIS
Procedure

The least squares method studied and discussed by Yates (33),
crump (3), (4), Elsenhart (8), and Henderson (11) was used to analyze
the non-orthogonal data in this study. This method allows for estima-
ting the different sources of veriation which influence the characteris-
tics studlied,

Formation of a mathematical model is the first step in thise
procedurs, It must describe the mamner in which the okservitlons are
influenced by the different sources of varlation, The following
mathematical model was assumed for this study:

Yiskmo =W # Yy # 85 £ 0 £ £ 4 eqgpng
wheret .
Yy jkmo = observation in ith ysar from jth sire
group at the kth ranch, withir the mth
inbreeding group and of the oth individual

u = tha effect common to all bulls

Y4 = the effect common to all bulls born in
ith yeax

84 = the affect common to all bulls born
from jth sire

Ty = the effact common to all bulls born at

kth ranch
f, = the effect common.to all bulls within
the mth inbraeding classification
e jkmo = BUM of all other #hings which cause the

individual to wary
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The coefficient matrix derived from the model is presented in
Table II1I. Constants wers fitted for 20 sires, six years, one ranch,
znd seven inbreeding groups, since one sire group, one year, and one
ranch hava been deletad to make the eguatione independent. The
estimates for the deleted equations are automatically sat at zero and
the esstimate for any other equation is an estimate of the deviastion
from the deleted esuation of the same subgroup., Since none of the
inbreeding groups were deleted, the mean is estimated in this
classification.
The following right hand siies were solved in connection with
this matrixg
l. 147 day final weight
2. 168 day final weight
3, 196 day final weight
4, 140 day rate of gain
5. 168 day rate of gain
6., 196 day rate of gain
7. 196 day final type
The following method of age adjustment was used for adjusting
the finsl weights mentionad above:
Am-.E‘E...-‘.'_@d-da#m
wheres
AFW = adjusted finsl weight
FW = actual final weight hy

BE = birth weight



TABIE ITI. 1EFT HAND SITE OF MATRIX SHOWING DISTRIBUTION CF BULLS BY
SIRE, YEAR, INEREEDING CIASSIFICATION AND RARCH.*

53 54 55 56 5T 58 F1 F2 F3 F4LF5 F6 FT A

101 34 2 4 9 6 7 9 3 3 8 L4 7 27
102 10 8 10 8
032 9 5 L 1 35 9
219 9 6 9 9
xx3 2 2 2
026 10 10

030 5 5 5 3
228 9 4 s 9 2
01k 21 2 4 384 33 77 1 21
012 24 3 26 9 4 912 111 24
920 13 L9 13 13
132 2 2 2 2
436 16 6 10 3733 b
319 5 5 1 L 5
321 5 5 5 5
233 11 11 1 35 2 11
433 13 6 7 13 13
432 2 2 1 1 2
300 L 59 5 9 14
532 L L o1 2 1 I
53 2 8 6 5 21 21 18
sk L 5 L 2 3 b 22 5 8 7 2 18
55 9 L 5 L 29 2 35 109 75 22 32
56 3 6 6 5 511 6 L2 16 10 10 6 36
57 6 8 9 10 7 B2 5 g 1216 5 5 4 2 3 L1
58 T I 9 L “ 19 4 1 2 2 1 5 3
F1 910 1 9 210 5 3 913 3 5 113 1 5 121 51016 1219 106 82
F2 3 9 312 7T 1 3 9 8 91016 L L7 36
F3 3 5 7 2 3 b 5 1 7T 710 5 1 30 28
Fb 3 7T 1 3 2 5 6 5 2 18 15
FS 8 1 2. 2 L 2 10 10
F6 L 1 2 2 1 > ]
FT T 1 3 5 8 8

A 27 8 9 9 2 3 2212413 2 4 5 51113 214 41818323641 34 8236281510 5 8 184

*One sire, one year and one ranch have been deleted for solving.
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& = age of bull at weigh day
da = difference in days from average agas

This method is designed to give an average growth rate by subtracting
the birt: weight from the attual final welght and dividing by age. The
average growth rate iz then multiplied by the numbar of days that this
bull varies in age from the mean age of al) bulls, The product is either
added to, 9r subtracted from, the actual final welght depanding on
whethar the bull is yosunger or slder than the average.

This method of age adjustment was selected in preference to the
following method in which the adjustment for age is made prior to the
feeding period,

APM = A £ G

L}

whers;
AFW = adjusted final weight
AW = age adjusted weaning weight
G = galn in feed lot
The adjusted final waight in this case 1s derived by adding the
galn to the age adjusted weaning welght, The gain w2s calculsted by
subtractinu actual atarting weight from actual final welight. Since
theres wae an adjustment period for all bulls, their gain for the
adjustment period wes slso added except in 2 few cises in which they
lost weight, then it w:s subtracted,
The results of these two methods wer: compared on 35 randomly
chasan bullg as well as comprring the varifmce and coifponents of

variance for ths totil numker.
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In addition to the above mentioned matrix, a reduced matrix
cont®ining 211 variables except sires, was solved., The total reduction
obtained by solving the® larye matrix minus the reduction due to ranches,
y2ars, and inhre#dind obtalned from solvimg the reduced metrix, provides

an Bstimate of the slre sum of snuares.

Effects of Inbreeding

The animals in thls study were divided into seven different
clasgificatians basad on percentage of inbreeding, The following shows

tha classifications and the number of animals involved in mach classifi-

cations
classification number of animals
0~ 5 106
6 - 10 A7
11 - 15 30
16 - 20 18
A - 2% 10
26 - 30 $
al £ 8

Al]l tha bull calves were used in the inbreedinz study even though theére
were no inbred animals in the first two years! dats., Th® final weights
were all adjusted to = gommon ags., Estimates for the effects of
inbreeding, ohtaing?! from the least s wares dnalysis, font®in the

phenotypic differences due to inhreeding,
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Heritability Eatimates

Heritability estimites were obtalned for final welght, rate of
giin, and final type by us# of the paternsal half-sik correlstion mathod.
The final weirht used in the leazst scusres analysis contsined an
adjustment for sge.

The phenotypic expression of a trait, as explained by Lush (23),
is affected by wany causes az is shown in the following formulat

P=GADATLEABH

wheret

]

pheno type

additive genetic effects

[} @ v
il

L]

dominance affects

)
H

epistatic effects

E

envirinmantal effects

EH

joint effects of heredity and environment
The heritability estimate obtained may be defined by #i ther the broad
or narrow sensa definition, or i1t may fzll somewhers betwsen the two,
The broasd sense definition is explained by the followimg formula;

2. 562 4 fv2 £ 512
£ 1002 £ 0124052 £ 4w

The narrow sense definltion concerns only the additive genetic 4i ffer-

ences in the numerator &s 1% explained in the following formula;

2

n2 Q’gz .
6 460" 4

d1° £ 62 4 few
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In @ hypothetical cas® in which there wars no effectyg due to dominance
or @pistasis, the two definitions would be the samg. In a random mating
Population, the genic correlations between half-sibs would be one-fourth,
dominanc® correlations would be zero, and the eplstatic correlations
would be very £mall, In a partially inbred population, the genic
correlstions increase, the dominance correlations have s=all values, and
the epistatic correlations increase quite rapidly., These facts indicate
that thé paternal half-sib heritability estimates obtulned in these data
would fall somewher® between the broad and nar-ow sense definitions,
Lush (23) points out that the least seidares analysls insures there is no
correlation batwe#n effects within an individual, howevar, thas same
effect may be correlated between related individuals.
The theoretical composition of the betwean sires mean square is
A plus K B in which A equals the within sire mean square and K4 is the
welighted mean number of progeny wlthin each sire group. In order to
obtain B (between sire component), the within mean square is subtracted
from the batween sire mean scuare anl the difference is divided by Koo
The intraclass correlation is then calculated by dividing B by
A plug B, In a random mating population, the intraclass correlation is
multiplied by four to obtain the half-sib heritebility estimate. However,
in a partially inbred population, this multiplier must be changed beciuse
the relationship batwesn half-sibs would be larger than one-fourth. Lush
(23) presents thi following foxmula to derive the multiplier in Studying

partially inbred populationss
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- 41 4F

G
1 £ Ft L6F

wheras

F

inbreeding of progeny

B!

inbreeding of parents

The standard error for the psternal half-sib heritabllity
estlnates was computed by the following method outlined by Ha:gl and
Texrrill (9).

4 A (A £ K.B)

1 £ F* £ 6F (A £ 11)3 ﬁ;; ixo - 1) K°=n

wherag

n = nunber of sires
Genetic, Envirommental, and Phenotypic Correlations

The correlations in this study wire estimated from #n intra.
ranch, intra~-year analysis of varianceé and covariance. It has been
mentioned previously in this paper that the phenotypic variance is
derived from several sources. Howaver, thé#se sources.may b grouped
into (1) genstic, (G) due to the average effects of the genes, and
(2) restdual effect, (F) which includes all other effects such &=
daminance, epistasis, and the environment peculiar to the individual,
Thus the gxpression of the trait (X) is due to the sources G plus E.

Likewise the wariance for any trait may be designated ass

L]

Vy = Vg # Vg
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The covirifinc® betWeen any two 'r=2its may also be designated in the

gamé mannexs

CVyiya = SVg162 # “Vpyes

The covariance mean squares midy he subdivided into covariance coyponents
in the 8:n® ménner as the varliance mean scquares ware divided into the
variance camponents.

In & random mating population, the genetic variance in thg sire
componént 18 one-fourth, computed @n the basis of half-sibs. From this
assumption, the genétlic and envirommental variances and covariances may
b derived at followss

4 Vg CVG:4CVS

1)

Ve

i

CVp - 3 CVg

wherus
Vg = genic component of variance
Vg = sire component of variance
Vg = environmentzl componént of variance
Vi = within sire mean scuare
CVg = genic camponent of covariance

CVg = sire component of covariance

2
'

= environmental component of covariance

Since the relationship between h#lf-sibs is gre#ater than one-fourth in

a partislly inbred population, the sire component will cont#zin more than
one=fourth of the genetic variance, Thus thq‘multiplier used to derive

the genetic variance from the sire component should be smaller thin four,
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This multiplier may be calculated by the formula presentad by Lush (23).
The within sire mv7an square in a random mating population contains
the #nvironmental companent and three sire components. In a partially
inbred population, the relationship between half-sibs is greater so the
genic variance containad in the within sire mean smuare would be less.
The following aloebraic ecuations were used to estimate the genic
variance in the within sire mean a~uarae:

’0/62= JG

4(1/?)

wheres

r = relationship within half-sib groups

45/62 - genetic component

£ince the within sires mean square contninl;(l - r)cj’G2, and the sire
component equals rff,G2' solving the following formula for X yields an

estimate of the number of sire components present in th# within sires

mean scuare,
2 v 2
(1")0/ 4(1,(;:) d/G

The snvironmental component is derived by subtracting th® portion due
to genic variance from the within sire mesn #ouarxe,
The followlng formula was used for calculating correlationS:

CVxi1x2

TYLX2 = e —
V(vyy) (Vyo)

wheras

X = glther gengtic, environmental, or phenotyPic component®



The phi#notypic comronents were derived by pooling the genetic

and environmental components,
Length of Feeding Paeriod

The effectiveness of selection in one period wes compared to the
effactiveness of salection in another period by calculating an intra-
ranch, intra-season standard deviation for each period and multiplying
it by the corresponding estimate of heritability. The above mentioned
standazrd deviation was derived by subtracting the reduction due to
ranches, years, and inbreeding from the total sum of squares, dividing
by the degrees of freedom and taking the square root of the computed

nein scuare,
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Statistical Analysig
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Highly sianificant differences due to sires werg obtained for

daily g#in and final weight for the 140, 168, and 196 day pericds, and

for final type,

Table IV glves the mean squares for each of thase

tralts:
TABLE IV. ANALYSIS OF VARIANCE FOR ALL TRAITS
Source of Theoretical Mean
Trait Verisnce Composition Square
140 Daily Gain Between Sires A L KoB J1644m5
Within Sires A 0633
168 Daily Gain Between Sires <AL KB JlE14me
Within Sires A +0520
196 Daily Gain Between Sires A £ KB <1364
Fithin Sires A 0489
140 Final peight Hetween Eires A £ KB 11,710,43 ##
Within Sizes A 4,330,9¢C
168 Final meight Betwean Sires A £ KB 13,328,201 ##
Within Sires A 4,674.66
19 Pinal Weight Between Sires A £ KoB 14,535.69
Within Sires A 3,137.88
196 Final Type Between Sires AL KB 10,54 *x
Fithin Sires A 2.84

##Highly Significant (P <.01)
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The highly significant F values indicate that the sire differences
in this ewperiment have less than one chance in 100 of occuring due to.
chance. The null hyrothesis that sires do not affect the above mentioned
traits would b# rejected in each case., The sire components derived from

these mean spuarsés appear in Table VII.

Effects of Inbreeding

The estimates of inbreeding effects derived from solving the
matrix are presented in Tables V and VI. Table V consiste of estimates
ag they affect 140, 168, and 196 day final weight and 196 day final
type, Table VI contains the estimates as thay affect 140, 168, and 19
day daily gain. The number of animals in the different inbreeding
classifications varied from 5 to 106,

TABLE V, ESTIMATES OF INPREEDING EFFECTS ON
FINAL WEIGHT AND FINAL TYPE

s ——————————————— e —————
Percent No, of 140 Day 168 Day 196 Day 196 Day

F Animals Final Wt. Final ut. Final Wt. Final Type
0~ 5 106 0 0 0- 0
6 - 10 47 £ 5.06 £ 8.54 £ 17.04 - 8502
11 « 15 30 - 43.81 - 45,41 - 40.36 - 49571
16 - 20 18 - 25,43 - 23,16 - 17.76 =1.,0077
21 - 25 10 -104.,61 -112,83 -101.64 -1.8555
26 - 30 s - 92,53 - 96.49 -101.95 ~2.6846
31 £ 8 -234.36 -240.01 °  -233.,54 ~4,0310

!
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ESTIMATES OF INBREEDING EFFECTE ON DAILY GAIY

Percent No. of 140 Day 168 Day 196 Day
F Animals Daily Gain Dajly Gain Daily Gain
0~ 5 106 0 0 0
6 - 10 a7 - .0%1 - .0146 £ .0468
11 - 15 30 - .1134 - 1031 ~ 0643
16 - 20 18 ~ 0516 - 0318 £ 0072
21 - 25 10 - 41069 - 1440 ~ 40601
26 - 30 5 - 1264 ~ .1359 - 1307
a1l £ 8 - K4 - 2552 - .1608

The linesar regression of weight on per cent of inbreeding wes

calculated for 14C, 168, and 196 day final weight. The linear regression

was also calculated for final type on per cent of inbreeding., Figurel

deplicts the linear regression line of 140 day final weight on rer cent

of inbreeding, A

graph showing either 168 or 19 day final weight

would resemble this one very closely., The points on the graph are the

estizmatas for each inbreeding classificztion, The following regression

coafficients were calculateds

140 FW
168 W
196 Fm

196 FT

-6 .85 pounds par one par cent of inbreeding
-7.13 pounds per one per cent of inbreeding
-7.14 pounds per one per cent of inbreaeding

- o119 unitsz per tnme per cent of inbreeding

Flgure 2 shows the regression line of type score on inbreeding.
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The regression coefficlent of -.119 indicates for every 10 per cent of
inbreeding there would be a decrease of approximately one=third of &
grade in typ® score. The fitness of the linesr regression lines were

found to be highly significant in each casa.
Heritability Estimates

Haeritability estimates were obtalned for both dally gain and
final weight for 140, 168, and 196 dzy periods. The heritebility
estimzte for final type score was based on the 196 day period, Table
VII presents the sire components and the within sire mean squares for

the traits studied,

TABLE VII. SIRE OOMPOMEWTS AND WITHIMN SIRE MEAN SQUARES

= ———————————————————]

s

Trait Sire Component (B) Within Sire Mean Scuare (A)
140 Day Dally Gain .0097 «0633

168 Day Dally Gain «0096 «0520

196 Day Daily Gain .0084 .0489

140 Day Final weight 710.82 4,330,90

168 Day Final weight 833,54 4,674.66

196 Day Final Weight 905,23 5,137.88

196 Day Final Type 74 2,84
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Th® intrfclas® correlations, half-sib heritability gstimatesg, snd

the Fldycial 14mits for each tralt arxe presented i Table yIII.

TABLE VIII. INTRACLASS CORRELATIONS, HERITABILITY EETIMATES,
AND FIDUCIAL LIMITS

Intraclass Heritability Fidueinl
Traits Correlation Estimate Limits
140 Day Daily Gain 1329 «39 f .18
168 Day Daily Gain .1558 .45 £ .19
196 Day Daily Gain .1466 .43 f .18
140 Day Final #eight .1410 o4l f .18
168 Day Final Weight .1513 44 f .19
196 Day Final Weight .1498 .44 £ 19
1% Day Final Type « 2067 +  +60 f 21

The intraclass correlations were calculated by dividing B by
A £ Be The heritability estimates were obtained by multiplylng the
intraclass correlation by 2.91. This multiplier has besn corrected
for the additional relationship between hal f-sibs due to inbreeding
according to the formula pressnted by Lush (23)e The avarage inbresding
of the rogeny in this study was 7.8%5 per cent and the average inbreeding
for the parents was one per cent, The fiducial limits were calculated

by the method outlined by Hazel and Terrill (7).
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Gen®tic, Envirommental, and Phenotyplc Correlations

The genetic, environment2l, and phenotypic correlations wers
cidlculited for 196 day dally cain-final type, 196 day final weight-final
t¥re, 2nd for 196 day cdaily gain-196 day final weight. This study is
based on the same dati; howsver, it is analyzed on an intrs-ranch,
intra-year basis, The data were corrected for inbreeding by applying
the estimates obtained from the matrix analysis. Table IX contains the
analysis of variance and covariance for the tralts involved in the

correlation study,

TABLE IX, ANALYSIS OF VARIANCE AND COVARIANCE

Mean Squared

196 D G 196 F & 196 F T
196 Day Daily Galn Between Sires 1164 31.66 4467
¥ithin Sires .0379 7.34 0874
196 Day Final Weight Baetween Sires 14,165.,91 184,10
Within Sires 2,709,.45 24.29
196 Day Final Type Between Sires .70
Within Sires 2,29

Table X contains the genetic, environmental and phenotyyic

components of varlsnce and covariance.
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TABLE X. GENETIC, ENWIRONMENTAL, AND PHENOTYPIC COMPONENTS

196 D G 196 F W 19 F T
196 Day Daily Gain Genatic ,0471 14,61 » 2159
Environmental L0870 -2.2% -.0543
Phenotypic +0541 12,3 «1616
196 Day Final wWeight Genetic 6,888,09 96.09
Environmental -1,811,60 -38,78
Phenotypic 3,076.49 57.31
196 Day Final Type Genetic 4,45
Enviromiental ~e63
Phenotypic 3.82

The following formula w:s used for computimag correlations:

xigep C_"mz__.w.
/(vx1) ()

The correlations are presented in Table XI.

THBLE XI. GENETIC, ENVIROMMEUNTAL, AND PHENOTYPIC CORRELATIONS

196 Day F W 196 Day F T
1% Day Daily Gain Genatic 81 .46
Environmnantal 0 0
Phenotypic o 15 36
196 Day Final Weight Genetic 35
Environmental ~l.14
Phenotypic o4l
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The enviromrental correlations containing a negative variance
component in the denominator were set at 2ero dus to the impossibility

of obtaining the square root of .& negative number.
Length of Feeding Period

The study of effectivenass of selection ravealed smaller differ~
@nces than have been reported previously for the different length of
feeding periods. Comparison of length of feeding period in this study
s based on comparing the products derived by multiplying the heri ta-
bility estimate times the appropriate intra-ranch, intra-year standard
deviation, Table XII contains the intra~ranch, intra~year standard
deviation, the heritability estimate, the product of the two, and the

estimated sffectiveness as compared to another period,

TABLE XII. EFFECTIVENESS OF LENGTH OF FEEDING PERIOD

Ve H2  Pproduct % Effectiveness
140 Day Final Weight 70,95 -4l 29,0895
==, 89
168 Day Final wWeight 74.15 44 32,6260 85
95

196 Day Final Weight 77.67 .44 34,1748

——— s e —— mi—— e Ep—
o ———— i — memgi— ey g e

The akove table indicates that selection for final weight would
be 89 per cent as effective in the 140 day pnriéd as 1t would ke in the

168 day period and 85 per cent as affective as the 196 day period., The



selection for final weight in the 168 day period would be 9% per cent

as effective as the 196 day period,
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DIECUSEINON

Th# purpos# of this study wa: to analyze the importince of final
weight as a criterion for selection., The areas of study included
heritability of final weight, corrslations with other tralts and the
effact of length of feeding pariod, Effects of inbreeding were also
studied, however, this was approached on the basis of analyzing these
data for future experiment stztion use razther than recommendations for
use in the field.

-Two methods of final age adjustment were comparcd in the evaluation
of thesa data. The first method studled is explained by the followlng
formula:

ARV = -ﬂ"_;?ﬁ £ da £ FW
whexdt
AFW = adjusted final weight
Fii = actual final weight
BW = birth weight
a = age at weigh day
da = diffarence from average age
This method may be used in any situation in which final weight and age
are known, Actual birth weights were used in this analysis, however, an
average birth weight could be used if birth waights were not known. This
method of ag® adjustment assumes a linear growth Tate from birth to final
age.

The &#cond method was bassd on an adju:tmént for ags prior to the
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fetding period and is explained by the following formula:
AFW = AWW £ G
where:
AFW = adjusted final weight
AWW = age adjusted weaning weight
G = gain in feed lot

The first method of final age adjustment discussed was chosen in
priéference to the gecond method bacause it gave compaxrable results and
could be used if weaning weights were not taken., Heritability estimates
calculated by the two different methods varied only one per cent. These
similar estimates might not be typical of all data analyzed by these two
mathode. Method one might not be as satisfactory as method two in data
where there was 2 large difference in pre-weaning and post-weaning
growth rate or where the calving period extended longer than the eight
to ten week period typlcel of these data, Even though the first age
adjustment method does not necessltate tzking weaning weights, their
valug in & selection progrem must always be considered. Weaning weight
alds in partial culling at an early age as well as in helping to evaluate
the dam.

The 2nalysis of these dsta indicates that the sires used play an
important role in determining final weight. Differences dus to sires for
140, 168, and 196 day final weights were 211 highly significant. This is
true also for 140, 168, and 196 day daily gain and final type, which were
also studied,

In agreément with previous studies, this analysis indicates that
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growth is affected by inbreeding. Both Koch (19) and Burgess, et al. (2)
reported significant regressions of weaning weight on inbreeding of the
individual. The linear regressions rerorted were -0.48 and -1.7% pounde
per on® peér cent inbreeding respectively. The rmgression co®fficients
found in these <ata were high, varying from -&.85 pounds ;er one per cent
inbreeding for 140 day final weight to -7.14 pounds per one péxr cent
inbreeding for 196 day final weight. The effects due to inbreeding on
the thres different final welghts seem to follow the sane trend, however,
the estimates of effects of inbreeding show higher reductions of welght
for 140 and 168 day pericds thin for 196. This was especlally true of
inimals that were more than 31 per ceént inbred, This may be due to ons
or both of the following possibilities:

(1) 1Inbreeding affects growth rate more sr_vercly At younger iges
than it does later in life. This possibility is Eup orted by the findings
of Nelson and Lush (25) in their work with dairy cattle. They indic:ted
that growth rate was depressed at an early age, however, rapid growth
continued lomger in high inbreds., They concluded that even though
inbreeding resulted in smaller size at two years of age, 1t did not
.depress tha final matures size.

(2) The low inbred animals, being heavier than tha high inbred
animals in the latter part of the feeding perlod, may hawve passed their
arowth peak, Since the high inbred animals were lighter, they would tend
to be growing at their meximum rate, This may be 'suppo:tcd by the fact
that the mean dally cain for the 168 day period ig higher than the mean

for the 1% day period, However, the possibility that this may be due to



flies, hot weather, or soms other envirommental factor cannot be décisive-
ly ruled out, Branaman and Howe (1) in studylng growth and composition

of beef carcasses reported that growth rate Jdecressed after 423 days of
2ge, Their study started with calves 300 days of age and wiés carried on
for 200 days. They used Hereford steers and helfers that were produced
at the Miles City, Montana, Station, Hewever, in this study, since the
bulls went on feed at an sarlier age, their maximum growth rate may have
been reached at an earlier age. It may also be possible that weight is
the limlting factor rather than age.

The 6 ~ 10 per cent inbreeding group showed a higher final weight
for mach of the three pe#riods studied than did the 0 - 5 per cent inbred
group, This did not hold trus for 1@0 and 168 day rats of gain, so the
positive affects must have been present in weitning weights. Even though
this inbreeding group did show higher final wtighé%, the goodness of fit
of the linear regression line was highly significant,

Inbreeding caused a substantial decrease in final type score
indicated by the linear regression of -,119 type score per one per cent
inbreeding., Zoellner (34) found one-third of a grade reduction for the
16 to 20 per cent inbreeding group. This agrees with the findings in
this study, howtvever, the higher inbretding clamsifications in this study
showed a larger decrease# in tyope scors, This would be expectid since ths
higher inbred snimals were lighter in weight whan scored for final type
and this analysis indicated a highly significant correlation of .4l
betmesn final welght and final typs score. It woukd scem poseible that

slze may affect final type score more in bulls then in heifers since

}’
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size, rugoedness, and substance of bone ars desired in a bull,

This study produced sstimates of inbreeding e=ffects on growth
and type score of hulls, However, since some of the inbreeding classifi-
cationg contained » limited number of bulls, the sampling errors of
these estimates must be large, A study of mors animals within each
inbresding classification would be helpful in more accurately determining
correction factors for inbreeding.

The estimates of heritability in this =tudy weras obtalned by using
the ;sternal half-sib correlztion method, The data were analyzed by
using the least squares method of solving simultaneous esuations. Since
all the lines involved in thls study wers single sire lines, there was
no random assortment af cows to ba mated to esch bull., The heritability
estimates will be blased upwards 1f the breeding value of the cows is not
equal among the several lLines since any inicuality*imong the dams will
be attributed to sire differences in the paternal half-sib analysis.

Environment which was pecullnr ta an individual line would also
increase differances between lines, and this would also tend to give a
larger heritabllity estimate. In these data, the cérryover affects from
pasture diffirrncéi prior to weaning would be the major sourcs of such
an snvirormertal blas, 2nd it Is impossible to evaluate the slze of this
bias,

The heritability estimates obtained for rate of galn 1n this study
0f .33, .43, and .43 for 140, 168, snd 196 day periédl compare rulte
closely with those reported by Dawson et gl. (%) anf warwick et al. (32).

They ars slightly lower than those reported by Dinkel (&), Shelby gt al.

Sl
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(27), 2nd ¥napp and Clark (17). They are considerably lower than those
reported by Xnapp and Nordskeg (15). In comparing the heritability
estimates for rate of gain in this study to the ones just mentioned,
they seém comparable or possibly on the consexrvative siis, Kincaid and
Carter (12) studied progeny data from selected high a&nd low gaining
s'res, The difference in dally gain between the group of high gaining
bulls and low gaining bulle was 0.59 pounds per day., This was slightly
more than two standard deviatians. The difference batween the progeny
from th2 high and low gaining sires was O,1 pounds per day for the steers
and 0,06 pounds for the heifers. The heritability estimates obtmined
from these datn renged from .21 to .49 denending on sex and method of
adjusting for differences in progeny numbers. They concluded that
haritability estimates for rate of gain that ixcned_jﬁ are probably too
high. They further concluded that the heritability of. post-weaning
gain is positive and probably somewhere around .33,

The heritability estimate for 196 day daily galn was also calcu-
latad from the intra-ranch, intra-year analysis and foumd to be runsider-
ably higher, This estimate is not reported since the eztimates obtained
from the least squares analysis should be mare accurate, Ths reason for
the large difference in sstimates obtained from the two methods of
analysis is unknown,

The haritability estimates for 140, 168, snd 196 day final waight
obtanined in this study were .41, .44, and .44 respectively. Thess
estimates ars considerably lawer tham those reported g; Knaivp and Nordskog

(15), ¥napp and Clark (17), and Shalby gt al. (27) (28). It is difficult



to compare studies on this trait since the age and length of feeding
period varies considerably emong studies. However, the final weight
studied by Shelby et sl. (2%) is based on 13 months of age., These two
studies are cquite comprrable for age of bull and length of feeding period.
Ehelby et al. (22) reported .77 as the paternal half-sib heritability
estimate for finsl weight, however, his method of anglysis was not
prasentad,

Heritzbility estimates for final welght and daily gain found in
this study are slightly less than those reported in the review. The
estimated hexritability for fimal type was considerably higher in this
study than the .27 reported by Koch and Clark (Z1). This large differ-
ence may be caused by sam ling error.

The genetic correlation found in this study oF .55 for 196 day
final weight-final type 1is comparable to .49 reported by XKoch and Clark
(21) between yenrling weight and yesrling score. A genetic corrslation
of this slze would certalnly indicate that either trait would be affected
by direct selection for the other trait, -

Table XIII includes 211 the correlations studied in these data
and also the corresponding estimates reported by Koch and Clark (21).

The genetic correlations in these two studles agree guite closely,
The high genetic correlation between 196 day dally gain and 196 day final
welght inclicates that melection for either one would give compareble
results in the other trait. There wos very little difterenco in the

genetic correlations between 196 day delly ¢iin—-final type and 196 day
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TABLE XIII, COMPARISONS OF CORRELATIONS

_— -
——— ==

Present Study Koch & Clark

196 Day DG-F T Genetic « 46 44
Environmental G 35
Phenotypic » 36 .38
196 Day F W=F T Genetic 35 .49
Environmental -1.14 81
Pheno typic 4l 56
196 Day D G~-F W Geneatic 81 .83
Environmental 0 «56
Phenotypic o 76 67

final weight-final type. The large phenotypic correlation reported by
Koch and Clark (21) as well as the highly significant correlation in
this study would tend to indicate the larger animale may have been given
a slight advantage when scored for type., The environmental correlations
set at zero resulted from the impossibility of finding the square root
of a necative numbér, The environmental correlation of -1.14 for 196
day final welght-final type is theoretically impossible. Negative
environmental components were found and could be expected since tha
sire components were so large, Both the negative components and the
correlation sxceeding 1,00 are indications of the large sampling errors
associated with all the correlation coefficients presentad,
Effectiveness of selection for final weight varied only slightly
between lengths of feeding periods in this study. The fgllowing table
presants the effectivenesz of the shorter periods as they compare to

the 196 day perlod. The left hand column contains the estimates obtained
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from these data when selaction is Based on final welght and the middle
column when selection i& based on dailly gain, The right hand column
contains the estimates obtained by Dinkel (6) when selection is based

on daily gain for the three corresponding periods.

TABLE XIV, COMPARISON OF LENGTH OF FEEDING PERIOD

Present Study  Present Study Dinkel Study (19%8)
Final Weight Dally Gain Daily Gain

140 Day Pariod «B5 «83 79

168 Day Period ] 1,00 -84

196 Day Period 1,00 1,00 1.00

-
—

Table XIV shows the effectiveness of selection for the 140 and
168 day periods as compared to the effectiveness of selection for the
196 day period, The comparison of the three studies agress quite closely
wlith the exception that the 168 day period was mors efficient in this
study than was found by Dinkel (6) in 1958.

The results of these three studies would tend to indicate that
the 196 day feeding period would result in more effliclent sslection than
either the 14C or 168 dey feeding periods. Howaver, if one of the
ghorter feeding preriods worked into the breeder's schedule more conven-
iently, he would be sucrificing very little additional'progress if he
chose eilther the 168 or 140 day feeding perliods. A

The findinges in these data would tend to indlcate no advantage fox

i



selection for final weight in preferonce to selection for daily gain.

The heritability estimates obtained were practically ecual for daily

gain and final weight for the same length feeding period. The progress
due to selection for either criterion should be comparable, snd in @ctual
use one should be as practical as the other, Thers may arise a situation
in which weaning weights were not taken, and in this case, no starting
weights for a feeding period would be available. Selection for final
weight could then be used if the birth dates had bsen accurately recorded,
provided the calving period and the difference between pre-wesaning and

post-weaning growth rate are not greater than reported in this study.
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SUMMARY

The purpose of thls study was to investigate the feasibilityof
using final weight as a criterion in selection of beef cattle. The main
phases included: the effects of inbreeding, heritability @stimates,
genetic correlations and comparison of different length feaeding periods,
Regression coefficients of final weight on inbreeding of the individuzl
were calculated, Heritability estimates for dailly gain and final weight
were calculated for 140, 168, and 196 day periods, Heritablility was
also estimated for final type, Genetic, environmental, and rhenotypic
correlations were calculated for 196 day daily gain-196 day final weight,
196 day daily gsin-final type, and 196 day final weight-final type, The
effectiveness of selaction for final weight for the Ehree differsnt
length feeding periods was compared. )

The data in this study include records from 224 Hereford bulls
completing the performance test at the South Dakots Agricultural Experi-
ment Station during the period 1952 to 1958 inclusive. The leist squares
method of analysis w=as used in th# analysis of these data. The resulis
are as follows:

(1) Inbreeding of the individual affects final weight and final

type. The regression coefficients are -6.85, -7.13, and
-7.14 pounds per one per cent inbreeding for the 140, 168,
and 196 day periods respectively. The rig;ulslon coafficient
for type wis —-,119 units, =

(2) The estimates of inbreediny effects on rate of gain indicated

e
= &



less =ffects for dally gain during the 196 day period than
for daily gain for either the 140 or 168 day perlods.

(3) The heritsbility estimates obtained in this study &re as
follows: 140 day daily gain, 39 per cent; 168 day daily
gain, 45 per cent; 196 day daily gain, 43 per cent; 140
day final weight, 41 per cent; 168 day final welght, 44
per cent; 196 day final welght, 44 per cent; final type
score, 60 per cent,

(4) The genetic correlations computed in this study are as
followst 196 day daily gain-196 day final weight, .81;
196 day daily gain-final type, ,46; 196 day final weight-
final type, .35.

(8) The study of the length of feeding period indicated an
advantage for the 196 day period over either the 140 or
168 day periods. The difference was so small, however,
that thes breeder who chooses the shortar period for more
convenience would be sacrifiecing very little progress,

(6) This study indicates that selection for either daily gzin
or final weight would give comperable results. Selection
for final weight could be used when weaning weighte were
not taken, However, weaning weights allow for partial
culling at an earlier rge as well as evaluption of the dam,

(7) This study indicates that selectlon for either daily gain

or final weight would aid in improving type as well. This
comparison can only be made for the 196 day period, since

type score was not available for the 140 6% 168 day periods,
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