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SELECTED FOR FEED CONVERSION
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Summary

Performance records of 1459 Polled Here-
ford cattle were andyzed to estimate heritabili-
tiesand genetic correlations of beef cattle traits
from birth to maturity. Estimates of heritability
() for birth weight (BWT), weaning weight
(WWT), yearling weight (YWT), scrotal cir-
cumference(SC), yearlingheight (YHT), mature
haght (MHT), and matureweight (MWT) were
moderate to high, with the exception of WWT
(? = .14), and ranged from .38 to .72. The
traitsassociated with feed conversion, daily feed
intake (INT), average dally gain (ADG), and
feed converson (CONV) had heritabilities of
24, .25, and .14, respectively. Genetic correla-
tions (ry) between the growth traits (BWT,
WWT, YWT, YHT, MHT, MWT, and SC)
were positive and ranged from .20 to .88. The
r,=.99 between milk production (MILK) and
materna weaning weight (MWW) indicatesthat
the traits are essentidly the same and supports
the method in which many breed associations
caculate and report expected progeny differ-
ences (EPDs) for milk production. Ther,=.42
between ADG and INT, ry = .27 between INT
and CONV, and the ry = -.82 between ADG
and CONV suggest that faster gaining cattle
have greater feed intakes and are more efficient.

(Key Words: Selection, Feed Conversion,
GrowthTraits, Heritability, Genetic Correlation,
Polled Hereford.)

I ntroduction

Feed cogts represent asignificant economic
input to beef producers. To atan greater effi-
ciency in production systems, beef producers
should congder including feed converson in
sdlection programs. Reported  heritabilities
suggest that selection for more efficient cattle
can be effective. However, one of the mgor
sumbling blocksin selecting feed for conversion
is the difficulty with which it is measured. It
requires measurement of individud animad feed
intakes and weight gains, a process that is
expensve and not feasible for most beef pro-
ducers. Therefore, beef producers need to
identify traitsthat have favorable genetic associ-
ations with feed conversion, are easily and cost
effectively measured, and can be incorporated
readily into a selection program. Our purpose
was to edimate the heritabilities and genetic
correlaions of beef cattle traits from birth to
meaturity and provide producers with an indirect
means for improving feed converson.

Experimental Procedures

The data set examined in this study con-
tained the performance records of 1459 Polled
Hereford cattle born from the spring of 1967
through the spring of 1979. These datawerethe
result of a project conducted at Kansas State
Universty inwhich animaswere sdlected onthe
basis of improved feed conversion. This herd
was assembled in 1967 using animas donated
by breeders from several states. The origina
animals (42 females and 5 males) represented
34 herds

tUniversity of Vermont Extension, White River Junction, VT 05001.

73



from Colorado, lllinois, Kansas, Missouri,
Oklahoma, and Pennsylvania From 1967 to
1971, animdsin the herd were mated randomly
to increase the size of the herd and to provide a
foundation herd from which the sdlection and
control herds would be established. Beginning
with the 1971 breeding season, cows were
assigned randomly to ether the sedlection or
control herds. Once these herds were estab-
lished, they were closed, and no other genetic
materia wasintroduced. Each year inthe selec-
tion herd, the two bulls exhibiting the best feed
converson (feed/gain) were selected as herd
sres and used for 2 consecutive years. In the
control herd, thefirst bull born to the oldest herd
sSrewas selected to replace hissire. These bulls
were used in the control herd for approximately
6 years.

Cows in both the sdection and control
herds were maintained on native Kansss tdl-
grass prairie throughout the year and were
supplemented in thewinter. Cows were bred to
cavein Marchand April. Breeding was primar-
ily by natura service during a 60 to 70 day
breeding season. Progeny were weaned in the
fdl at gpproximately 200 days of age. Following
a 310 4 week weaning period, bull calveswere
placed on an individual 140-day postweaning
performance test, which alowed for the selec-
tionfor feed conversion. Theration conssted of
25% prairie hay, 15% dehydrated afafa, 43%
corn, 12.5% soybean meal, 4% molasses, and
5% salt. Heifers were group fed and not se-
lected on the basisof improved feed conversion.
In both the selection and control herds, cows
were culled if they: (1) were not pregnant at the
end of the breeding season, (2) had severe
sructura problems, or (3) were horned. Birth
weight (BWT), weaning weight (WWT), year-
lingweight (YWT), yearling height (YHT), daily
feed intake (INT), average daily gain (ADG),
feed converson (CONV), scrotal circumference
(SC), scanned ribeye area (REA), scanned
backfat thickness (FAT), matureheght (MHT),
mature weight (MWT), and milk production
(MILK) records were available for anayss.
The number of observations, means, and stan-
dard deviations are presented in Table 1.
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A multiple-trait, derivative-free, restricted
maximum likelihood procedure (MTDFREML )
was used to analyze the data generated in this
study. A full anima moded was used to calculate
the genetic and phenotypic (co)variances. The
fixed effects used in the model included age of
dam (2, 3, 4, 5-10, and >10 years) and con-
temporary group (sex and year of birth). For the
anayses of MHT and MWT, age of cow was
the only fixed effect included in the modd. Year
of milking and age a milking were the fixed
effects used in the analyses of milk production.
Ages a which various measurements were
recorded were used as covariates for the re-
Spective trait. Average weight maintained over
the 140-day test period wasused asacovariate
in the analyses of INT and CONV. Maternal
and permanent environmentd effects were
included as random effects in the andyses of
BWT and WWT.

Results and Discussion

Heritabilities(h?) provideanindication of the
amount of genetic change that can be made
through sdection. The heritabilities that were
edimated for the traits in this sudy generaly
would be consderate moderate to high (Table
2). The traits associated with weight, BWT,
WWT, YWT, and MWT, had heritabilities of
.38, .14, .39, and .47, respectively; generaly
within the range of reported estimates. The
maternd heritabilitiesfor BWT and WWT were
14 and .18, respectively. Traits related to
sructure usudly have high heritabilities. The
same hdld truefor our study. Yearling height had
a heritability of .52, and MHT had a heritability
of .72. In this study, the traits associated with
feed converson (feed/gain) included ADG,
INT, and CONV, which had heritabilities of
25, .24, and .14, respectively. Ultrasound
technology alows for the measurement of vari-
ous beef cattletraitswithout daughter. Scanned
backfat thickness (I = .25) and REA (¥ =.19)
were moderately heritable. Scrotd circumfer-
ence was found to be highly heritable, with an
edimate of .48. The heritability estimate for
MILK inthis study was .19.



Gengtic correlations (r,) measure the
strengthof therelationship betweenthebreeding
vaues of two traits. They provide an estimate
of how traits will react in a sdlection program.
The genetic corrdations estimated for the traits
in this study are presented in Tble 2. The
genetic corrdations between growth traits
(BWT, WWT, YWT, MWT, YHT, and MHT)
were found to be strong and positive, ranging
from .33t0.88. The strength of these corrda
tions was expected, because many of the same
genes are involved in the expresson of the
growthtraitsand al so because of the part-whole
relaionship that many of the traits share. The
gendtic correlations between traits associated
with feed converson (INT, ADG and CONV)
and other traits in the study were of various
magnitudes and signs.  The ry = .42 between
ADG and INT, f = .27 between INT and
CONV, and the ry = -.82 between ADG and
CONYV suggest that faster gaining cettle have
greater feed intakes and are more efficient.
Average daily gain on test had negative associa
tionswith BWT (ry = -.01) and WWT (ry = -
.22) and positive associations with YWT (r, =
49) and MWT (r,=.72). This indicates that
animds with poor preweaning performance had
greater averagedaily gainsduring the postwean-
ing test period. Animals with greater post-
weaning gains were heavier when yearling and
mature weights were measured. Larger framed
animds had grester postweaning average daily
gains, as evidenced by the genetic
asociations between ADG and YHT
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(r4=.65) and between ADG and MHT (r,=.97).
Negative genetic correations were found
between INT and BWT (ry = -.35) and
between INT and WWT (r, = -.61), suggesting
that animals with poor preweaning performance
had greater feed intakes during the postweaning
performance test period. The positive genetic
association between INT and YWT (ry = .59)
indicates that those animds with greater feed
intakes during the post-weaning period had
heavier weights at the end of the test. The ge-
netic associations between SC and many of the
growth traits (BWT, WWT, YWT, YHT, and
ADG) werepostive. Scrota circumference had
apostive association (ry = .25) with MHT and
a negative (ry = -.11) association with MWT.
This suggedts that animals with larger scrota
circumferencesreached maturity sooner and had
lighter mature weights. The genetic correlations
between REA and other growth traits (BWT,
WWT, YWT, YHT, ADG, and SC) ranged
from .18 to .70. These correlations suggest that
faster growing cattle havethe propendty to have
larger REA. The genetic association between
MILK and maternd WWT was found to be
very strong (ry = .99). This suggests that these
traits are essentidly the same. Milk expected
progeny differences(EPDs), published by many
breed associations, are calculated as maternal
weaningweight. Thestrong correlation between
MILK and MWW lends support for thismeth-
od of esimating an animd’ s genotype for milk
production.



Table1l. Summary of Traits Analyzed

Traits N Mean SD Minimum Maximum
BWT (Ib) 1369 73.24 9.63 36.99 99.01
WWT (Ib) 1284 383.80 68.23 150.00 590.00
YWT (Ib) 1045 715.07 145.42 325.01 1047.99
YHT (in) 774 41.43 1.97 31.00 49.00
INT (Ib) 486 16.67 2.36 9.11 24.29
ADG (Ib) 534 2.80 42 .68 3.77
CONV (Ib) 486 5.93 .82 3.95 13.40
SC (cm) 259 32.57 2.62 25.90 41.00
REA (ir?) 806 8.56 1.94 4,50 14.38
FAT (in) 806 .20 10 .01 .76
MHT (in) 136 46.86 1.77 42.22 51.67
MWT (Ib) 156 1025.22 107.06 757.00 1350.00
MILK (Ib) 115 2498.63 859.94 964.46 8641.46

BWT = birthweght; WWT =weaning weight; YWT =yearlingweight; YHT =yearling height; INT
= dally feed intake; ADG = average daily gain; CONV = feed/gain; SC = scrotd circumference;
REA = scanned ribeye area; FAT = scanned backfat thickness, MHT = mature height; MWT =
mature weight; MILK = 205-day milk production.

Table 2. Heritabilitiesand Genetic Correations of Traits Analyzed®

Traits® BWT MBW WWT MWW YWT YHT INT ADG CONV SC REA FAT MHT MW MILK

BWT
MBW
WWT
MW
YWT
YHT
INT
ADG
CONV
SC
REA
FAT
MHT
MWT
MILK

.38
-35
.69
-39
33
A4
-35
-01
.08
.35
.55
.70
.58
A7
.38

-57

14
-10
.70
.60
-.61
-22
.53
49
41
01
.69
67
01

.18
.89
Sl
-.60
.58
46
53
75
64
51
18
99

239
68

59
49

-73

32
.70
37
.79
.69
45

42
27
-25
-02
-02
12
-.36

-1.0

-27

25

-82

01
18

-.06

97
72

48
18
A48
25
-11
15

30 .25
82 .02
73 -A47
31 43

12
88 .47
-15 -16 .19

Heritabilities (bold, underlined) lie on the diagonal ; Genetic correlations lie below the diagonal .

PBWT = birth weight; MBW = maternal birth weight; WWT = weaning weight; MWW = maternal weaning
weight; YWT =yearlingweight; YHT =yearlingheight; INT = daily feed intake; ADG = averagedaily gain; CONV
=feed/gain; SC = scrotal circumference; REA = scanned ribeye area; FAT = scanned backfat thickness; MHT =
mature height; MWT = mature weight; MILK = milk production.

76



