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A SUMMARY OF GENETIC AND PHENOTYPIC STATISTICS
FOR PUBERTAL AND GROWTH CHARACTERISTICS IN SWINE

L.K. Hutchens and R.L. Hintz

Genetic improvement of traits in swine can be accomplished
through selection. The effectiveness of selection depends largely
on the magnitude of heritabilities of the traits. In addition,
knowledge of genetic and phenotypic relationships among traits are
néeded to develop programs for improving net merit which require
simultancous improvement of several traits.

The objective of this report is to summarize the reported
genetic and phenotypic estimates for individual growth and puber-
tal characteristics in swine. It should be useful to both re-
searchers and teachers in animal science.

Estimates involving different populations under different
environments might be expected to be different. Thus for within
herd selection by individual seed stock producers, estimates de-

termined within a herd would be best. However, since obtaining
within herd estimates is not always possible or practical, we
often rely upon average estimates taken from many sources. Al-

though the estimates taken from the literature are from a wide
diversity of populations and under different environmental con-
ditions, an average of reported estimates may be one of the best
values available for general breeding programs; since individual
estimates are often based upon too few animals and are subject
to large sampling errors.

Traits

The traits included in this summary were the birth weight,
weaning weight, postweaning daily gain, adjusted age to reach a
constant weight, live backfat, age at puberty and weight at pu-
berty. Weights of pigs weaned between 21 and 72 days of age were
included as weaning weights. Postweaning daily gain was defined
as average daily gain measured from a weight near weaning to a
final age or constant weight. Adjusted age to reach a constant
weight includes ages to reach 88 to 100 kg. Live backfat measure-
ments were adjusted to either a constant age or constant weight.
Age and weight at puberty were age and weight at the first detec-
table estrus exhibited by a gilt.

Weighted averages

Weighted averages were obtained by weighting individual es-
timates by the number of offspring involved. Thus, estimates
without a number of offspring reported were not included in the
weighted average. An individual estimate was defined as one ob-
tained from an unique group of animals.
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Only one estimate was utilized for each unique group of ani-
mals. For those studies which obtained estimates utilizing sev-
eral methods from the same group of animals, an average estimate
was obtained by either taking a weighted average of the estimates
if the number of animals utilized for each method was available;
or a simple average if the number of animals was not available.
Whenever estimates were reported on a group of animals, which
also were included in later reports, a weighted average of the
estimates was obtained by weighting the estimates by the number
of offspring. Thus, only one estimate per unique group of ani-
mals was included in the weighted averages presented in this re-
port.

Simple averages

Only one estimate for each unique group of animals was in-
cluded in the simple average.

Statistical abbreviations and symbols

h2 - Heritability + the standard error of the estimate.
N1 - Number of litters

Ny - Number of offspring

NS - Number of sires

rg - Genetic correlation

rp - Phenotypic correlation

02 - Phenotypic variance

Abbreviations of methods used to obtain heritability, genetic
correlation, variance and covariance estimates

AMP - Average of maternal and paternal half-sib correlations
COP - Correlation between progeny test of the parents and the
progeny test of their offspring, each based on a group of

full sibs

FS - Full-sib correlation

ICl - Modified paternal half-sib correlation (corrected for
inbreeding)

IC2 - Modified paternal half-sib correlation (corrected for the
average relationship between mates of a sire)

IC3 - Modified paternal half-sib correlation (corrected for
increased genetic likeness of sows within a herd)

ISR - Intra-sire regression of offspring on dam

MID - Modified intra-sire regression of offspring on dam
(corrected for inbreeding)

MOP - Modified regression of offspring on midparent (corrected
for inbreeding)

MHS - Maternal half-sib correlaticen

PHS - Paternal half-sib correlation

REL - Realized estimates from selection

ROD - Regression of offspring on dam

ROS - Regression of offspring on sire

ROP - Regression of offspring on midparent average



BL
BT
Ccop
CW

DJ
DL
FX

ES

GIL
GL
GS

ILW

LB
LC
LW
LX
MG
MIX
MN
NGP
PB

pPC
SL
XB

Abbreviations for sex of animal

Barrow (male castrate)

Boar

Gilt

Mixed sexes (more than one sex classification)

Abbreviations used to describe the breeds or lines

Berkshire

British Landrace

Beltsville

Central population composed of several breeds

Chester White

Duroc

Duroc Jersey

Danish Landrace

Animals involved were inbred e.g. FX (D) = a population of
Durocs with some degree of inbreeding

Animals involved were selected for backfat thickness e.g.
FS (Y) = Yorkshires selected for backfat

German Improved Landrace

German Landrace

Animals involved were selected for growth rate e.g. GS (H)
= Hampshires selected for growth rate

Hampshire

Irish Large White

Landrace

Large Black

Lacombe

Large White

Animals involved were produced from line crosses

Managara

Three or more breeds involved

Minnesota synthetics

Nebraska Gene Pool (a synthetic developed from 14 breeds)
Animals involved were purebreds e.g. PB (D+Y) = purebred
Durocs § Yorkshires

Poland China

Swedish Landrace

Animals involved were crossbreds e.g. XB (D,Y+H) refers to
a population of Duroc, Yorkshire and Hampshire crossbreds
Yorkshire
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Table 1. Summary of heritability and phenotypic variance estimates for birth weight

Adapted from N0 Nl NS Sex Breed or line Method 02 h2
Lush et al., 1934 3,639 506 -- M Mix PHS .0586 .02
Baker et al., 1943 994 259 62 M FX (D) I1C1 .0607 .00
Nordskog et al., 1944 2,396 340 110 M FX MID -- .14
Krider et al., 1946 749 98 41 M GS (H) PHS .0555 .05
Dickerson § Grimes, 1947 567 87 -- M D ROS -- -.38
ROD -- .12
a ROP -- -.23+.13
Craig et al., 1956 2,036 288 124 M GS (H) IC1 L0574 .28
Noland et al., 1966 3,360 411 106 - PC ROS -- .24+.10
Louca § Robison, 1967 674 -- -- BO PB (D+Y) PHS .0755 .09%.29
735 -- -- G PB (D+Y) PHS .0669 .05+.20
3,275 -- -- B XB (D+Y) PHS L1032 .01+.05
3,357 -- -- G XB (D+Y) PHS .1079 .032.05
Roy et al., 1968 1,246 -- -- M MG PHS -- .10+.15
Vangelov, 1969 10,309 -- -- - LW -- -- .46 b
Berruecos et al., 1970 483 -- 55 M FS (XB) -- -- .21%.15
Fahmy § Bernard, 1970 6,846 -- 161 M Y IC1 -- .07%.35
-- MOP -- .27:.06
Edwards § Omtvedt, 1971 3,760 -- 353 M COP ROS -- .04+.04
ROD -- -.04%.04
ROP -- .00+£.03
Quijandri § Montalvan, 2,351 -- -- - D+LW -- -- .28
1971
Hetzer § Miller, 1972 2,539 -- -- M FS (D) ROP -- .05%.04
2,236 -- -- M FS (Y) ROP -- .12+.04
Johar § Saibaba, 1973 1,826 -- -- = Mw PHS -- .13+.06
Kuhlers, 1973 1,904 - - -- M PB+XB (PC+Y) -- .0509 .05
Li et al., 1973 -- -- -- - KH PHS -- .10
MHS -- .24
Arganosa et al., 1974/75 -- 737 231 M D,L+Y -- -- .07
Irvin, 1975 -- 400 -- M Y,H+D I1C2 .0452 .65%.,13




Table 1. Summary of heritability of phenotypic variance estimates for birth weight (cont'd.)

Adapted from NO N1 NS Sex Breed or line Method 02 h2

Vechionacce et al., 1976 1,134 -- -- M PB+XB (L+LW) -- -~ .54

1,094 -- -- M XB -- -- .21
Webb & King, 1976 3,600 -- -- M SSL PHS .0841 . 31+,.13
Young et al., 1977 531  -- -- G PB+XB (D,Y+H) PHS -- .07+.19
Young et al., 1978 2,095 -- 292 G NGP PHS -- .16%.16
Hutchens, 1980 737 -- 32 G PB+XB (Mix) PHS .0888 .53+.26
MHS .32%.12

Simple average® (11) .0726  (29) .18

Weighted average (10) .0790 (26) .19

3rider et al. (1946) obtained estimates from a portion of these data.

bWeighted average of estimates obtained with ROD, ROS, ROP, PHS,

“Number of estimates utilized are in parenthesis.

MHS and FS methods.



Table 2. Summary of heritability estimates for weaning weight

Adapted from Agea N0 Nl Ns Sex Breed or line Method 02 h2
Bywaters, 1937 60 1,633 271 20 M PC PHS -- .04
Comstock et al., 1942 56 172 -- -- - PC+MN#1 ISR -- .19
Baker et al., 1943 56 994 259 62 M FX (D) IC1 8.762 .15
Krider et al., 1946 56 749 98 41 M GS (H) PHS 7.980 .14
Dickerson § Grimes, 72 567 87 -- M D ROP 12.896 .09%.12

1947 ROS .09%.09

ROD .02+.09
McClung, 1953 b 63 1,054 -- -- - FX (D) ROD -- .14 .06
Craig et al., 1956 56 2,036 288 124 M GS (H) IC1 8.659 .24
Broderick, 1960 -- 582 -- -- M ILW -- -- .17
Zoellner et al., 42 300 -- 17 M FX (PC) MID -- .15

1963 MOP -- .06£.06

Ward et al., 1964 56 2,693 357 129 M MN#2+MN#3 PHS -- .14+ .11
ROS -- .13£.06
ISR -- .27£.07
Kripple et al., 1965 28 1,328 -- -- - GIL -~ -- .63
Sviben, 1965 28 ~- 356 -- - SL -- -- .16
Noland et al., 1966 56 3,360 411 106 - FX (PC) ROS -- 12+.13
Stanislaw, 1966 56 3,609 457 99 M PB (D,BT#1+H) PHS 13.112 03+.06
3,077 347 99 M XB (D,BT#1+H) PHS 14.640 19+.09
Reutzel § Sumption, 42 1,192 -- 123 G NGP PHS 6.570 .33+.07

1968 800 -- 123 G NGP ISR 33+.07

Wong, 1969 56 6,890 -- -- - PB+XB PHS 10.922 19
(MN#1,#2+#3) c

Berruecos, 1970 56 483 -- 55 M FS (XB) -- -- 01,03

Fahmy § Bernard, 56 4,428 780 161 M Y IC1 -- 08+.27

1970 MOP -- .19+, 06
Biedermann et al., 28 3,344 -- -- - GL -- -- .53

1971
Edwards & Omtvedt, 42 2,956 -- 349 M COoP ROS -- .08+.04

1971 ROD -- .02+.04

ROP -- .05+.03




Table 2. Summary of heritability estimates for weaning weight (cont'd.)
Adapted from Age® N N, N, Sex Breed or line Method 2 n’
Quijandria § -- 2,351 -- -- - D+LW -- -- .26
Montalvan, 1971
Hetzer § Miller, 56 2,539 -- -- M FS (D) ROP -- .09+.03
1972 2,236 -- -- M FS (Y) ROP -- .07+.04
Siers § Thompson, 56 1,348 -- -- M PB PHS -- .16+.06
1972
Rahnefield, 1973 42 2,912 -- -- M LC+Y PHS 8.308 .14+,03
Arganosa et al., 35 -- 737 231 M D,L+Y -- -- .40
1974/75
Irvin, 1975 42 -- 394 -- M Y,H+D I1C2 3.052 .02+.10
Vechionacce et al., 28 1,134 -- -- M PB+XB (L+LW) -- -- .18
1976 28 1,094 -- -- M XB -~ -- .17
Webb § King, 1976 50 2,972 -- -- M SSL PHS 8.585 .30£.15
Young et al., 1977 42 531 -- -- G PB+XB (D,H+Y) PHS -- .12+.19
Young et al., 1978 42 2,095 -- 292 G NGP PHS -- .18+.15
Hutchens, 1980 42 737 -- 32 G PB+XB (Mix) PHS 7.470 .20+,24
MHS .80+£.15
Simple averaged (11) 9.345 (33) .18
Weighted average (10) 10.564 (30) .19

aAge at weaning (days).
(1946) obtained estimates from a portion of these data.

Krider et al.

CWeighted average of estimates obtained with ROD, ROS, ROP, PHS, MHS and FS methods.

dNumber of estimates are in parenthesis.



Table 3. Summary of heritability estimates for postweaning daily gain
Adapted from NO Nl NS Sex Breed or line Method 02 h
Lush, 1936 -- 287 83 M L+Y -- -- 242
Comstock et al., 1942 178 -- -- - PC+MN#1 ISR -- .31
Nordskog et al., 1944 2,396 340 110 - FX IC1 0062 .40
312 -- -- - -- MID L21+.24
Blunn § Baker, 1947 358 -- -- M DJ , IC1 0043 .18
Dickerson, 1947 746 -- -- M PB+XB (PC+DL) IC1 0050 .31
Dickerson § Grimes, 1947 567 87 -- M D ROP 0094 .43+£.10
ROS .44
ROD .58
Johansson § Korkman, 1951 12,144 -- 1,693 M LW+SL PHS 0049 .26
Sutherland, 1958 372 -- -- M MIX PHS 0085 1.02
Cox, 1959 -- -- -- - -- -- -- .33
Reddy et al., 1959 425 -- -- M XB (L+PC) ISR - - .04
436 -- -- M XB (L+PC) ROP -- .21
Reimer, 1959 -- 412 148 M MN#1 IC1 0113 .27
-- 255 104 M MN#2 I1C1 0108 .50
-- 413 139 M PC IC1 0121 .35
Brinks, 1960 538 -- -- B MIX PHS 0068 .38
Broderick, 1960 582 -- -- M ILW -- .- .15
Fowler § Ensminger, 1960 1,705 -- -- M GSP REL -- .51
Locniskar, 1960 936 -- -- M GIL -- -- .39
El-Issawi § Rempel, 1961 -- - - -- - MN#1,#2+4#3 ISR -- .14+.08
ROD -- .28%.06
Jonsson § King, 1962 5,996 -- 935 M DL PHS -- .45
Smith et al., 1962 1,976 494 200 M LW PHS -- .41+.10
Zoellner et al., 1963 330 -- 17 M FX (PC) ISR -- .16
ROP -- L22x.13
Ward et al., 1964 2,693 357 129 M MN#2+#3 PHS -- .26%.10
ROS -- .30+.11
ISR -- .38+.09
Kripple et al., 1965 1,328 -- -- - GIL -- -- .14
Smith & Russ, 1965 2,296 574 250 M BL PHS - - .41
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Table 3. Summary of heritability estimates for postweaning daily gain (cont'd.)

Adapted from No N Ns Sex Breed or line Method 02
Biswas et al., 1966 185 33 M XB (D+Y) PHS .0083 77+.37
Stanislaw, 1966 3,087 99 M PB (D,H+BT#1) PHS .0101 28+.06
2,570 99 M XB (D,H+BT#1) PHS .0097 39+.10
Stockhauser § Boylan, 1966 990 -- G MG PHS .0030 28+.15
978 -- G MG ROD 30+.06
334 -- G MG ROS 12+.12
641 -- B MG PHS .0036 .28+.18
641 -- B MG ROD 28+.09
156 -- B MG ROS 36+.15
209 -- BO MG PHS .0047 .58+.40
207 -- BO MG ROD .29+.16
127 -- BO MG ROS .26+.21
Reutzel § Sumption, 1968 1,192 123 G NGP PHS .0070 .34+ .17
800 -- G NGP ISR .22+.09
Roy et al., 1968 1,246 -- M MG PHS -- .33x.14
Zeek, 1968 12,425 -- M GIL -- -- .60
Isler, 1969 5,952 -- M MIX PHS .0054 .35+.07
Wong, 1969 6,890 -- M PB+XB PHS .0047 .47
(MN#1,42,#3)
Fahmy § Bernard, 1970 4,428 161 M Y IC1 -- .16+.27
MOP -- .02+.09
Flock, 1970 28,480 -- M DL+GL 1C2 -- .45+.05
COP -- .24+.04
Biederman et al., 1971 3,344 -- - GL -- -- .42
Edwards § Omtvedt, 1971 1,244 340 G cop ROS -- .29+.06
ROD -- .18+.08
Pavlik et al., 1971 1,544 144 - LB -- -- .80
3,456 263 - L -- -- .81
Sidor § Mojto, 1971 336 67 - CIW PHS -- .98
MHS -- .80
Hetzer § Miller, 1972 2,539 -- M FS (D) ROP -- .17+.04
2,236 -- M FS (Y) ROP -- .33+.04
Johnson, 1973 995 -- G XB (D,H+Y) PHS .0070 .37
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Table 3. Summary of heritability estimates for postweaning daily gain (cont'd.)

Adapted from NO Nl NS Sex Breed or line Method 02 h2
Molenat, 1973 1,043 -- 126 BO LW ROS -- .30+.08
Robison § Berruecos, 1973a 321 -- 62 B -- PHS 0075 .11+.27
Marquardt, 1974 1,600 -- -- M GL -- -- .20
Pochernyayer et al., 1974 -- -- -- - RLW -- -- .35
Clarke et al., 1975 658 -- 182 BO LW+L PHS -- .02+.29
Pumfrey et al., 1975 1,632 -- -- G NGP ROD -- .17+.06

ROS -- .13+.04

Gajic et al., 1976 8,590 -- -- G MIX. -- -- .39
Rahnefield § Garnett, 1976 -- -- -- M LC+Y -- .33+.03
Webb & King, 1976 1,068 -- -- M SSL PHS 0121 .26+.13
Young et al., 1977 531 -- -- G PB+XB (D,H+Y) PHS -- .03+.21
Young et al., 1978° 2,095 -- 292 G NGP PHS -- .30+.12
McPhee et al., 1979 1,702 -- 118 BO LW+L PHS -- .36+.10
Hutchens, 1980 737 -- 32 G PB+XB (Mix) PHS .0071 .69+.18
MHS .54+.14

Simple averaged (23) .0074 (59) .40

Weighted average (20) .0061 (51) .38

aAverage of estimates obtained with MHS, PHS and COP methods.

bAverage of estimates obtained with REL, PHS, ROD and ROS.

CPumfrey et al. (1975) obtained estimates from a portion of these data.
dNumber of estimates are in parenthesis.
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Table 4. Summary of heritability estimates for age at a constant weight
Adapted from N, Ny Ng Sex Breed or line Method o’ h?
Johansson § Korkman, 12,144 -- 1,693 M LW+SL PHS 243.9 .57
1951

Fredeen, 1953 6,876 1,719 644 M Y 1C3 253.3 .55

Broderick, 1960 582 -- -- M ILW -- -- .45

Nowicki, 1960 -- -- -- - LW -- -- .45

Sviben, 1965 -- -- -- B SL -- -- .07
Arganosa, 1968 210 -- -- B PB+XB (Mix) PHS 132.0 .26%.26
210 -- -- G PB+XB (Mix) PHS 141.5 .15+.24

Zeek, 1968 12,425 -- -- M GIL -- -- .87
Isler, 1969 5,952 -- -- M MIX PHS 74.7 .40+.07

Biederman et al., 1971 3,344 -- -- - GL -- -- .14
Edwards § Omtvedt, 1971 1,244 -- 340 G cop ROS -- .34+.07
ROD -- .19+.12

Klusak, 1972 254 -- 19 - CIW PHS -- .23

MHS -- .79

Bus'ko, 1973 97 -- 8 - -- PHS -- .27

MHS -- .54

Johnson, 1973 995 -- -- G XB (D,H+Y) PHS 227.9 .18

Pochernyayer et al., -- -- -- - RLW -- -- .50

1974

Moskal, 1975 5,472 -- -- M CIwW -- -- .87

2,100 -- -- M L -- -- .74

Gajic et al., 1976 8,590 -- -- G MIX -- -- .34
Young et al., 1977 531 -- -- G PB+XB (D,H+Y) PHS -- .70£.21
Hutchens, 1980 737 -- 32 G PB+XB (Mix) PHS 278.4 .60+.17
MHS .79+.15

Simple averageb (7) 193.1 (20) .47

Weighted average (7) 207.8 (17) .58

aSwiger et al. (1979) reported the heritability estimate.

bNumber of estimates are in parenthesis.
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Table 5. Summary of heritability estimates of live backfat

Adapted from N0 N1 NS Sex Breed or line Method 02 h2
Sutherland, 1958 372 -- -- M MIX PHS .1869 1.07
MHS 1.08
Cox, 1959 -- -- -- - -- -- -- >1.00
Reddy et al., 1959 425 -- - M XB (L+PC) ISR -- .35
436 -- -- M XB (L+PC) ROP -- .10
Brinks, 1960 538 -- -- B MIX PHS . 2490 1.08
Dillard et al., 1962 419 -- -- M FX REL -- .49
PHS -- .09
MHS -- .81
AMP - - .45
Zoellner et al., 1963 679 -- 17 M FX (PC) REL -- .74
330 -- 13 M FX (PC) MID -- .93
330 -~ - M FX (PC) ROP -- .83%.14
Cox, 1964 7,642 -- -- M D+H 1C2 .2594 .25+.06
ROD .22%.02
Gray et al., 1964 441 -- 18 M FX (PC) IC1 -- .35+.16
Stanislaw, 1966 1,230 -- 89 M PB PHS .1677 .55%.12
2,569 -- 99 M XB PHS L1677 L47+,13
Stockhauser § Boylan, 1966 558 -- -- G MG PHS .3420 53x.68
334 -- -- G MG ROD .13+.09
334 -- -- G MG ROS .10+.08
335 -- -- B MG PHS .3680 -.07£.22
156 -- -- B MG ROD .17+£.13
156 -- -- B MG ROS -.05+.11
209 -- -- BO MG PHS L4130 .56%.44
127 -- -- BO MG ROD .25+.15
127 -- -- BO MG ROS L12+.14
Hetzer § Harvey, 1967 1,929 313 189 M FS (D) ROP -- .55
REL -- .48
1,647 252 157 M FS (Y) ROP -- .60
REL -- .41
Louca § Robison, 1967 293 -- -- BO PB (D+Y) PHS L2130 .35+,34
381 -- -- B PB (D+Y) PHS L2630 .14£.15
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Table 5. Summary of heritability estimates of live backfat (cont'd.)
Adapted from No Ns Sex Breed or line Method 02 h
Louca § Robison, 1967 735 -- G PB (D+Y) PHS . 2870 .33x.18
3,275 -- B XB (D+Y) PHS .2720 .22%.06
3,357 -- G XB (D+Y) PHS .2510 .09+.05
Arganosa, 1968 652 -- M PB+XB (Mix) PHS .1418 .62+.19
Gray et al., 1968 1,828 67 M PC REL -- .32£.09
ISR -- .56%.09
Reutzel § Sumption, 1968 1,192 123 G NGP PHS .1502 .27%.16
800 -- G NGP ISR .33+.07
Wong, 1969 6,890 -- M PB+XB PHS .0928 .22
(MN#1,42,43)
Berruecos et al., 1970 483 55 M FS (XB) -- -- .38+.02
REL -- .27+.09
Edwards § Omtvedt, 1971 1,108 314 G COP ROS -- .30%.07
b ROD -- .31+.06
Hetzer § Miller, 1972 2,539 -- M FS (D) ROP -- .56+.04
2,236 -- M FS (Y) ROP -- .50+.05
Johnson, 1973 995 -- G XB (D,H+Y) PHS 2951 .01
Molenat, 1973 1,043 126 BO Lw ROS -- .70£.07
Marquardt, 1974 1,600 -- M GL -- -- .35
Mikami et al., 1974 187 13 - L ISR -- .50
Clarke et al., 1975 658 182 BO L+LW PHS -- .86%.28
Kupriyanova § Leshchenya, 547 -- G -- REL -- .33
1975
Pumfrey et al., 1975 1,253 -- G NGP ROD -- .46%.05
ROS -- .61£.08
ROP -- .53+.07
Gajic et al., 1976 8,590 -- G MIX -- -- .41
Webb § Jing, 1976 1,727 -- M SSL PHS .0961 .63£,13
Walters et al., 1977 3,583 -- G LW PHS -- .49
2,810 -- G L PHS -- .51
c 5,081 -- G XB PHS -- .45
Young et al., 1978 2,095 292 G NGP PHS -- .89+.13
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Table 5. Summary of heritability estimates of live backfat (cont'd.)
Adapted from No N1 Ns Sex Breed or line Me thod oz h2
McPhee et al., 1979 1,702 -- 118 BO LW+L PHS -- L47+.11
Hutchens, 1980 737 -- 32 G PB+XB (Mix) PHS .1189 .51+.15
MHS .55+.14
Simple averaged (19) .2281 (39) .44
Weighted average (19) .2015 (39) .39
aWeighted average of estimates obtained with ROS, ROD, ROP, FS, MHS, PHS methods.
bHetzer § Harvey (1967) obtained estimates from a portion of these data.
CPumfrey et al. (1975) obtained estimates from a portion of these data.
dNumber of estimates are in parenthesis.
Table 6. Summary of heritability estimates for age and weight at puberty in gilts
Brzid Age Weight
Adapted from N0 N1 NS line Method ol h*® 02 h2
Reutzel § Sumption, 1,192 312 123 NGP PHS 628.0 -.20+.14 231.0 L17+.14
1968 800 -- -- NGP ISR L49+.11 .52+.08
Legault, 1973 304 -- 65 L+LW PHS -- .46 -- .44
Cunningham et al., 137 -- -- NGP ROD -- .64%.30 -- --
19742 68 o -- NGP ROD -- -.28+.36 -- --
Pumfrey et al., 1975 1,609 -- -- NGP ROD -- .38+.04 -- .34+.06
Young et al., 1978b 2,095 -- 292 NGP PHS -- .53+.13 -- .27+.12
Hutchens, 1980 737 -- 32 PB+XB PHS -- .19+.09 -- .35+.12
(Mix) MHS 473.4 .40£.13 98.3 .26+.12
Simple averageC (2) 550.7 (6) .28 (2) 114.7 (4) .33
Weighted average (2) 568.9 (6) .33 (2) 180.3 (4) .31

3Estimates involve different animals.
bPumfrey et al.

CNumber of estimates utilized are in parenthesis.

(1975) obtained estimates from a portion of these data.
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Table 7. Summary of correlation estimates between birth weight and weaning weight

Adapted from Agea N N Sex Breed or line Methodb T

(] s g P

Lush § Culbertson, 1931 -- -- -- - -- -- -- .51
Dickerson § Grimes, 1947 72 567 87 M -- -- 29 --
Blunn et al., 1954 56 1,894 -- M PB+XB -- -- .46
Noland et al., 1966 56 451 23 M PC ROS .68 --
240 19 M PC ROS .36 --

Omtvedt et al., 1966 42 3,775 -- M PB+XB (Mix) -- -- .54
Jensen et al., 1968 42 16,000 429 M D+H -- -- .49
Fahmy § Bernard, 1970 56 5,120 - M Y IC1 .45 .71
) MOP .63 --

Edwards § Omtvedt, 1971 42 1,108 -- G Ccop ROD .14 .51
ROP -.10 --

Fahmy § Bernard, 1972 42 704 -- M Y -- -- .42
Revelle § Robison, 1973 56 180 -- G PB+XB (D+Y) -- -- .36
Young et al., 1974 42 241 -- ‘G PB (D,H+Y) -- -- .38
103 -- G XB (D,H+Y) -- -- .39

Irvin, 1975 d 42 -- -- M Y,H+D IC2 -- .36
Young et al., 1977 42 531 -- G PB+XB (D,H+Y) PHS -1.94 .38
Young et al., 1978 42 2,095 292 G NGP PHS .36 .56
Hutchens, 1980 42 737 32 G PB+XB (Mix) PHS 54 .51
Simple averagee (8) .11 (12) .48

Weighted average (8) .32 (10) .53

aAge at weaning (days).
bUtilized to obtain genetic variance and covariance.
CEstimates involve different animals.

dYoung et al. (1974) published estimates from a portion of these data.

e . A . .
Number estimates utilized are in parenthesis.
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Table 8. Summary of correlation estimates between birth weight and postweaning daily gain

Method?

Adapted from No Nl NS Sex Breed or line rg tp
Dickerson § Grimes, 567 87 -- M D FS .02 --
1947

Roy et al., 1968 1,246  -- -- M MG PHS .07 .15

Fahmy § Bernard, 1970 4,428 -- 154 M Y IC1 .29 .90
MOP .34

Edwards § Omtvedt, 1971 1,244 -- 308 G COP ROD -.95 .27
ROP -.45

Young et al., 1974 103 -- -- G XB (D,H+Y) - - -- .22

b 241 -- -- G PB (D,H+Y) -- -- .19

Young et al., 1977 531 -- -- G PB+XB (D,H+Y) PHS .25 .20

Young et al., 1978 2,095 -- 292 G NGP PHS .87 .29

Hutchens, 1980 737 -- 32 G PB+XB (Mix) PHS .50 .29

Simple average® (7) .19  (6) .35

Weighted average (7) .29 (6) .56

8Method utilized to obtain genetic components of variance and covariance.

bYoung‘ et al. (1974) obtained estimates from a portion of these data.

“Number of estimates utilized are in parenthesis.

Table 9. Summary of correlation estimates between birth weight and age at a.constant weight

Method?

Adapted from N0 Nl NS Sex Breed or line rg tR
Fahmy § Bernard, 1970 4,428 -- 154 M Y IC1 -.96 -.04
Edwards § Omtvedt, 1971 1,244 -- 340 G CoP ROD 1.19 -.36

ROP .43
Young et al., 1974 103 -- -- G XB (D,H+Y) -- -- -.16
b 241 -- -- G PB (D,H+Y) -- -- -.31
Young et al., 1977 531 -- -- G PB+XB (D,H+Y) PHS -.39 -.30
Hutchens, 1980 737 -- 32 G PB+XB (Mix) PHS -.61 -.42
Simple average® (4) -.29 (4) -.28
Weighted average (4) -.56 (4) -.16

3Method utilized to obtain genetic components of variance and covariances.
bYoung et al. (1974) obtained estimates from a portion of these data
CNumber of estimates utilized are in parenthesis.
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Table 10. Summary of correlation estimates between birth weight and live backfat

Adapted from N0 N1 Ns Sex Breed or line Method? rg b
Louca § Robison, 1967 293 -- -- BO PB (D+Y) PHS >1.00 .38
381 -- -- B PB (D+Y) PHS <-1.00 .10
735 -- -- G PB (D+Y) PHS -.22 .19
3,275 -- -- B XB (D+Y) PHS -.49 .06
3,357 -- -- G XB (D+Y) PHS <-1.00 .11
Jensen et al., 1968 16,000 2,000 429 M D+H -- -- .13
Roy et al., 1968 469 -- -- M MG PHS .17 .20
Edwards § Omtvedt, 1,108 - - 314 G CoP ROD -.26 .18
1971 ROP -.73
Hetzer § Miller, 1972 2,539 -- -- M FS (D) REL -.63 .15
ROP -.46
2,236 -- -- M ES (Y) REL -.17 .15
ROP -.37
Revelle § Robison, 180 -- -- G PB+XB (D+Y) -- -- 09
1973
Young et al., 1974 103 -- -- G XB (D,Y+H) -- -- .23
241 -~ -- G PB (D,Y+H) -- -- .12
Young et al., 1978 2,095 -- 292 G NGP PHS -.28 .05
Hutchens, 1980 737 -- 32 G PB+XB (Mix) PHS 19 .03
Simple averageb (8) -.24 (15) -.14
Weighted average _(8) -.35 (15) -.12

3Method utilized to obtain genetic variances and covariances.

bNumber of estimates utilized are in parenthesis.
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Table 11. Summary of correlation estimates between weaning weight and postweaning daily gain
Adapted from Agea No N1 NS Sex Breed or 1line Methodb g rp
Bennett § Coles, 1946 70 220 -- -- B Y -- .- .32
181 -- -- G Y -- -- .16
Dickerson § Grimes, 1947 72 567 87 -- M D FS .65 .44
Warren § Dickerson, 1952 56 527 -- -- M MIX -- -- .38
Zoellner et al., 1963 42 341 -- -- M PC ROP -- .40
Ward et al., 1964 56 2,693 357 129 M MN#2+MN#3 ROS .49 .37
ISR 84 --
PHS .58 --
Stanislaw, 1966 56 3,087 443 99 M PB (H,D+BT#1) PHS 29 --
2,570 335 99 M XB (D,D+BT#1) PHS .20 --
Reutzel § Sumption, 1968 42 1,192 -- 123 G NGP PHS .62 .36
Fahmy § Bernard, 1970 56 4,428 -- 161 M Y IC1 .48 .98
MOP .15 --
Edwards § Omtvedt, 1971 42 1,244 -- 340 G COoP ROS 1.47 .32
ROD 1.09 --
ROP .69 --
Rahnefield, 1973 42 2,912 -- -- M LC+Y PHS 1.29 --
Young et al., 1974 42 103 -- -- G XB (D,H+Y) -- -- .34
241 -- -- G PB (D,H+Y) <- -- .29
Siers et al., 1975a 56 114 -- -- M Y -- -- .31
Siers et al., 1975b 56 66 -- -- M Y -- -- .02
Young et al., 1977c 42 531 -- -- G PB+XB (D,H+Y) PHS .82 .30
Young et al., 1978 42 2,095 -- 292 G NGP PHS .34 .35
Hutchens, 1980 42 737 -- 32 G PB+XB (Mix) PHS 49 .31
Simple averaged (11) .55  (14) .36
Weighted average (11) .51  (14) .54

aAge at weaning (days).

bMethod utilized to obtain genetic variances and covariances.

chung et al. (1974) obtained estimates from a portion of these data.
dNumber of estimates are in parenthesis.
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Table 12. Summary of correlation estimates between weaning weight and age at a constant weight
Adapted from Agea No N1 NS Sex Breed or line Methodb rg rP
Fahmy § Bernard, 1970 56 4,428 -- 161 M Y IC1 -.97 -.65
Edwards § Omtvedt, 1971 42 1,244 -- 340 G cop ROS 1.54 -.54
ROD 1.32 --

ROP -.80 - -
Young et al., 1974 42 103 -- -- G XB (D,H+Y) -- -- .52
c 241 -- -- G PB (D,H+Y) -- -- -.53
Young et al., 1977 42 531 -- -- G PB+XB (D,H+Y) PHS 1.02 -.54
Hutchens, 1980 42 737 -- 32 G PB+XB (Mix) PHS -.88 -.58
Simple averaged (4) -.80 (4) -.58
Weighted average (4) -.85 (4) 61

aAge at weaning (days).
bMethod utilized to obtain genetic variances and covariances.

chung et al. (1974) obtained estimates utilizing a portion of these data.

Number of estimates are in parenthesis.
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Table 13. Summary of correlation estimates between weaning weight and live backfat
Adapted from Agea N, N1 Ns Sex Breed or line Methodb rg rP
Zoellner et al., 1963 42 330 -- -- M FX (PC) ROP -- .24
Stanislaw, 1966 56 2,157 e 98 M PB PHS -.05 --
1,229 -- 88 M XB PHS -.61 --
Jensen et al., 1968 42 16,000 2,000 429 M D+H -- -- .08
Reutzel § Sumption, 42 1,192 312 123 G NGP PHS -.77 .29
1968
Edwards § Omtvedt, 42 1,108 -- 314 Ccop ROS .44 .08
1971 ROD .00 --
ROP .22
Hetzer § Miller, 1972 56 2,539 -- -- M FS (D) REL -.40 .09
ROP -.31 --
2,236 -- -- M FS (Y) REL -.06 .08
ROP -.22 --
Revelle § Robison, 56 180 -- - - G PB+XB (D+Y) -- -~ .02
1973
Young et al., 1974 42 103 -- -- G XB (D,H+Y) -- -- .03
241 -- -- G PB (D,H+Y) -- -- .00
Young et al., 1978 42 2,095 -- 292 G NGP PHS .11 .07
Hutchens, 1980 42 737 -- 32 G XB+PB (Mix) PHS -.01 .04
Simple averageC (8) -.20 (11) -.09
Weighted average (8) -.19 (11) -.09

aAge at weaning

bMethod utilized to obtain genetic variances and
CNumber of estimates are in parenthesis.

(days).

covariances.
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Table 14. Summary of correlation estimates between postweaning daily gain
and age at a constant weight

Adapted from N0 NS Sex Breed or line Method? rg rP
Isler, 1969 5,952 -- M MIX PHS -1.00 .98
Fahmy § Bernard, 1970 4,428 154 M Y IC1 -1.01 .86
Edwards § Omtvedt, 1971 1,244 340 G cop ROS -.98 .91

ROD -1.01

ROP -.98
Young et al., 1974 103 -- G XB (D,H+Y) -- -- .96
241 -- G PB (D,H+Y) -- -- .91
Siers, 1975a 114 10 M Y e = .81
Siers, 1975b 66 -- M Y -- -- .85

Gajic, et al., 1976 8,590 -- G MIX -- -.80 --

Young et al., 1977b 531 -- G XB+PB (D,H+Y) PHS -.96 .89
Hutchens, 1980 737 -- G XB+PB (Mix) PHS -.73 .83
Simple averageC -.92 (7) -.88
Weighted average -.91 (7) -.92

dMethod utilized to obtain genetic variances and covariances.

bYoung et al. (1974) obtained earlier estimates from a portion of these data.

CNumber of estimates utilized are in parenthesis.
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Table 15. Summary of correlation estimates between postweaning daily gain and live backfat

Adapted from NO N1 NS Sex Breed or line Method? rP
Sutherland, 1958 372 -- -- M MIX PHS .27 .55
Brinks, 1960 583 -- -- B MIX PHS .20 .53
Zoellner et al., 1963 330 -- -- M PC ROP .70 .08
Stanislaw, 1966 2,157 416 98 M PB PHS .07 --

1,230 241 88 M XB PHS .39 --
Stockhauser § Boylan, 558 -- -- G MG PHS .54 --
1966 334 -- -- G MG ROP .19 --
156 -- -- B MG ROP .44 --
209 -- -- BO MG PHS .53 --
127 -- -- BO MG ROP .52 --
Reutzel § Sumption, 1968 1,192 -- 123 G NGP PHS .98 .34
Roy et al., 1968 469 -- -- M MG -- -- .07
Edwards & Omtvedt, 1971 1,108 -- 314 G CoP ROS .31 .03
ROD .65
ROP .09
Hetzer § Miller, 1972 2,539 -- -- M GS (D) REL .06 13
ROP .09
2,236 -- -- M FS (Y) REL .23 .04
ROP .12
Robison & Berruecos, 321 -~ 62 B -- PHS .37 --
1973b
Young et al., 1974 103 -- -- G XB (D,H+Y) -- -- .07
241 -- -- G PB (D,H+Y) -- -- .16
Clarke et al., 1975 658 -- 182 BO L+LW PHS .17 .26
Young et al., 1978 2,095 -- 292 G NGP PHS .32 .07
McPhee et al., 1979 1,702 -- 118 BO LW+L PHS .55 .10
Hutchens, 1980 737 -- 32 G PB+XB (Mix) PHS .16 .05
Simple averageb (17) .00 (14) .01
Weighted average (17) -.05 (14) .00

8Method utilized to obtain genetic variances and covariances.

bNumber of estimates utilized are in parenthesis.
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Table 16. Summary of correlation estimates between age at a constant weight and live backfat
Adapted from N N N Breed or line Method? T
o 1 S g P
Omtvedt et al., 1967 228  -- -- LX (H) -- -- .18
Arganosa, 1968 554  -- -- PB+XB (Mix) PHS .20 .15
Edwards § Omtvedt, 1971 1,108 -- 314 cop ROS .14 .02
ROD .49
ROP .08
Young et al., 1974 103 -- -- XB (D,H+Y) -- -- .07
241 -- -- PB (D,H+Y) -- -- .07
Naveau et al., 1977 13,810 -- -- LW+L -- .19 --
725 -- -- H -- .32 --
Hutchens, 1980 737 -~ 32 PB+XB (Mix) PHS .00 .01
Simple averageb (5) -.09 (6) -.07
Weighted average (5) .13 (6) -.04

3Method utilized to obtain genetic variances and covariances.

b

Number of estimates utilized are in parenthesis.
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Table 17.

Summary of correlation estimates between age
at puberty and growth characteristics in gilts

Adapted from

Warnick Reutzel § Revelle § Cunningham Young
et al., Sumption, Robison, et al., et al., Hutchens, Weighteg Simple
Item 1951 1968 1973 1974b 1978 1980 average average
NO 112 1,192 180 137 68 2,095 737
N1 -- 312 -- -- -- -- --
NS -- 123 -- -- -- 292 32
Breed or line CW+Y NGP PB+XB NGP NGP NGP PB+XB
(D+Y) (Mix)
Method?® -- -- -- -- -- PHS PHS
Birth weight rg -- -- -- -- -- -.14 -.07 (2) -.12 (2) -.11
Birth weight rp -- -- -.21 -- -- .01 -.09 (3) -.03 (3) -.10
Age at weaning
(days). 56 42 56 42 42 42 42
Weaning weight rg -- -- -- -- . -.04 -.25 (2) -.09 (2) -.15
Weaning weight rp -.54 -.10 -.23 25 -.32 -.09 -.19 (7) -.13 (7) -.25
Postweaning daily -
gain rg -- -- -- -- -- -.33 -.38 (2) -.34 (2) -.36
Postweaning daily
gain rp -- -.18 -- .30 -.57 -.15 -.34 (5) -.20 (S) -.31
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Table 17. Summary of correlation estimates between age
at puberty and growth characteristics in gilts (cont'd.)

Adapted from

Warnick Reutzel § Revelle § Cunningham  Young

et al., Sumption, Robison, et al,, et al., Hutchens, Weighted Simple
Item 1951 1968 1973 1974b 1978 1980 average® average
Age at a constant
weight rg -- -- -- -- -- -- .56 .56 .56
Age at a constant
weight rp -- -- -- -- -- -- .38 .38 .38
Live backfat rg -- -- -- -~ -- .00 .27 (2) .07 (2) .14
Live backfat Tp -- .08 .22 -.02 -.11 .06 .01 (6) .06 (6) .04

3Method utilized to obtain genetic variances and covariances.
bEstimates involve different animals.
“Number of estimates utilized are in parenthesis.
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Table 18. Summary of correlation estimates between weight at puberty
and growth characteristics in gilts

Adapted from

Reutzel § Sumption, Young et al., Hutchens, Weighteg Simple
Item 1968 1978 1980 average average
NO 1,192 2,095 737
Nl 312 --
123 292 32
s
Breed or line NGP NGP PB+XB
(Mix)
Method?® PHS PHS PHS
Age at weaning
(days). 42 42 42
Birth weight rg -- .04 .46 (2) .15 (2) .25
Birth weight rp -- .27 .24 (2) .26 (2) .26
Weaning weight rg 70 .01 .69 (3) .34 (3) .47
Weaning weight rp 29 .28 .29 (3) .28 (3) .29
Postweaning daily
gain rg 1.01 .19 .81 (3) .55 (3) .67
Postweaning daily
gain rp .43 .36 .34 (3) .38 (3) .38
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Table 18. Summary of correlation estimates between weight at puberty
and growth characteristics in gilts (cont'd.)

Adapted from

Reutzel § Sumption, Young et al., Hutchens, Weighteg Simpleb
Item 1968 1978 1980 average average
Age at a constant
weight rg -- -- -.70 (1) -.70 (1) -.70
Age at a constant
weight rp -- -- -.38 (1) -.38 (1) -.38
Live backfat rg -.40 -.11 .28 (3) -.12 (3) -.08
Live backfat rp -.13 -.12 .01 (3) -.10 (3) -.08
8Method utilized to obtain genetic variances and covariances.
bNumber of estimates utilized are in parenthesis.
Table 19. Summary of correlation estimates between age
at puberty and weight at puberty in gilts
Adapted from N N N Breed or line Method? T
o 1 S g P
Phillips § Zeller, 1943 63 -- -- PC -- -- .51
Gossett § Sorenson, 1959 52 -- . D,H,PC -- -- .45
Obannon et al., 1966 72 -- -- XB -- -- .46
Reutzel § Sumption, 1968 1,192 312 123 NGP PHS -- .62
Young et al., 1978 2,095 -- 292 NGP PHS .90 .68
Hutchens, 1980 737 -- 32 PB+XB (D,Y,L+S) PHS -.03 .54
Simple averageb (2) 44  (6) .54
Weighted average (2) .66 (6) .63

a ey . . . .
Method utilized to obtain genetic variances and covariances.

bNumber of estimates utilized are in parenthesis.
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Table 20. Summary of heritability and correlation averagesa
Age at a
Birth Weaning Postweaning constant Live Age at Weight
weight weight daily gain weight backfat puberty at puberty

(Kg) (Kg) (Kg) (Days) (cm) (Days) (Kg)
Birth weight .19 .32 .27 -.56 -.35 -.12 .15
Weaning weight .53 .19 .51 -.85 -.19 -.09 .34
Postweaning
daily gain .53 .54 .38 -.91 -.0S -.34 .55
Age at a
constant weight -.16 -.61 -.92 .58 -.13 .56 -.70
Live backfat -.12 -.09 -.00 -.04 .39 .07 -.12
Age at puberty -.03 -.13 -.20 .38 .06 .33 .66
Weight at puberty .26 .28 .38 -.38 -.10 .63 .31

8Heritabilities are on the diagonal, genetic correlations above the diagonal and
phenotypic correlations below the diagonal.
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Table 21. Summary of variance and covariance averages

Age at a
Birth Weaning Postweaning constant Live Age at Weight
weight weight daily gain weight backfat puberty at puberty
Trait (Kg) (Kg) (Kg) (Days) (cm) (Days) (Days)
Birth weight G .0150 .0555 .0016 -.7529 -.0120 -.201 137
p .0790 L4773 .0042 -.5267 -.0049 -1.348 .981
Weaning weight G 2.007 .0347 13.22 -.0755 -1.747 3.60
P 10.564 L1371 -28.58 -.0429 -10.121 12.27
Postweaning G .0023 -.4791 -.0007 -.223 .197
daily gain P .0061 -1.0358 .0000 -.373 . 399
Age at a G 120.5 -.4001 84.2 -57.5
constant weight P 207.8 -.2588 130.7 -73.6
Live backfat G .0786 .269 -.252
P L2015 .642 -.603
Age at puberty G 187.7 67.6
P 568.9 201.8
Weight at puberty G 55.9
P 180.3

8Genetic and phenotypic variances are on the diagonal; covariances are above the diagonal.



LITERATURE CITED

Arganosa, V. G. 1968. The influence of genetic factors on pork qual-
ity. Ph.D. Thesis, Oklahoma State University, Stillwater.

Arganosa, V. G., F. F. Penalba, P. F. Alcantara. 1974/75. Genetic and
phenotypic parameters of traits associated with sow productivity.
Phillippine Agriculturists 58 (7/8) 229-307 (Anim. Breed. Abstr.
45:241).

Baker, M. L., L. N. Hazel and C. F. Reinmiller. 1943. The relative
importance of heredity and environment in the growth of pigs at
different ages. J. Anim. Sci. 2:3.

Bennett, J. A. and J. H. Coles. 1946. A comparative study of certinn
performance and carcass characteristics of Yorkshire barrows and
gilts. Sci. Agr. 26:265.

Berruecos, J. M., E. U. Dillard and O.W. Robison. 1970. Selection for
low backfat thickness in swine. J. Anim. Sci. 30:844.

Biedermann, G., J. Kripple, O. A. Sommer and F. Tschirch. 1971. In-
vestigations on heritability of important production characters
in the German Landrace. Bayer. Landw. Fb., 48:781-836. (Anim.
Breed. Abstr. 40:329).

Biswas, D. K., P. V. Hurt, A. B. Chapman, N. L. First and H. L. Self.
1966. Feed efficiency and carcass desirability in swine. J.
Anim. Sci. 25:342.

Blunn, C. T. and M. L. Baker. 1947. The relation between average
daily gain and some carcass measurements. J. Anim. Sci. 6:424.

Blunn, C. T., E. J. Warnick and J. R. Wiley. 1954. Interrelationships
of swine weights at three ages. J. Anim. Sci. 13:383.

Brinks, J. S. 1960. A genetic analysis of carcass and production
traits in swine. Ph.D. Thesis, Iowa State University, Ames.

Broderick, T. 1960. Genetic aspects of pedigree Irish Large White
pigs. J. Dep. Agric. 56:14-55. (Anim. Breed. Abstr. 29:77).

Bus'Ko, A. 1973. Heritability of various traits in pigs selected for
fattening performance and carcass quality. Svinovodstvo No. 11,
34-35. (Anim. Breed. Abstr. 43:17).

Bywaters, J. H. 1937. The heritability and environmental po?tions of
variance in weaning weight of Poland China swine. Genetics
22:457,

Clarke, J. N., J. L. Adam and X. Hargreaves. 1975. Estimates of ge-
netic variation and covariation from New Zealand national boar
performance testing data. Proc. New Zealand Soc. Anim. Prod.
35, 151. (Anim. Breed. Abstr. 44:192).

Comstoci, R.iE:;mi. M. Winters, P. S. Jordan and O. M. Kiser. 1942.
Measure of growth rate for use in swine selection. J. Agr. Res.
65:379.

Cox, D. F. 1959. Components of genetic variance in swine as esti-
mated from the regression of phenotypic variance on relationship
within pens. J. Anim. Sci. 18:1464. (Abstr.)

31



32

Cox, D. F. 1964. Heritability of backfat thickness measured on the
live pig at a constant age. J. Anim. Sci. 23:447.

Craig, J. V., H. W. Horton and S. W. Terrill. 1956. A geneyic study
of weight at five ages in Hampshire swine. J. Anim. Sci.
15:242.

Cunningham, P. J., C. H. Naber, D. R. Zimmerman and E. R. Peo, Jr.
1974. Influence of nutritional regime on age at puberty in
gilts. J. Anim. Sci. 39:63.

Dickerson, G. E. 1947. Composition of hog carcasses as influenced by
heritable differences in rate and economy of gain. Iowa Agr. Sta.
Res. Bul. 354.

Dickerson, G. E. and J. C. Grimes. 1947. Effectiveness of selection
for efficiency of gain in Duroc swine. J. Anim. Sci. 6:265.

Dillard, E. U., O. W. Robison and J. E. Legates. 1962. Selection for
low backfat/weight ratio in swine. J. Anim. Sci. 21:971.
(Abstr.)

Edwards, R. L. and I. T. Omtvedt. 1971.
control population. II.
J. Anim. Sci. 32:185.

) 1. Cenetic analysis of a swine
Estimation of population parameters.

El-Issawi, H. F. and W. E. Rempel. 1961. Heritability of growth rate

in inbred swine based upon a crossbred foundation. J. Anim. Sci.
20:593.

Fahmy, M. H. and C. Bernard. 1970. Genotypic and phenotypic study of

pre- and post-weaning weights and gains in swine. Can. J. Anim.
Sci. 50:593.

Fahmy, H. H. and C. Bernard. 1972. Interrelations between some re-
productive traits in swine. Can. J. Anim. Sci. 52:39.

Flock, D. K. 1970. Genetic parameters of German Lan@race pigs esti-
mated from different relationships. J. Anim. Sci. 30:839.

Fowler, S. H. and M. E. Ensminger. 1960. Interactions between geno-
type and plane of nutrition in selection for rate of gain in
swine. J. Anim. Sci. 19:434.

Freedeen, H. T. 1953. Genetic aspects of canadian bacon production.
Can. Dept. of Agr., Ottaw, Canada. Pub. 889.

Gajic, Z., A. Masic, M. Radic and V. Tatarski. 1976. The uge of se-
lection indices in estimating the breeding value of sows. Radovi
poljoprivrednog Fakulteta Univerziteta u Sarajevu 24(27) 117-126.
(Anim. Breed. Abstr. 45:116).

Gossett, J. W. and A. M. Sorenson, Jr. 1959. The effects of two

levels of energy and seasons on reproductive phenomena of gilts.
J. Anim. Sci. 18:40.

Gray, R. C., L. F. Tribble, B. N. Day and J. F. Lasley. 1964. Ge-
netic aspects of backfat probes at different weights. J. Anim.
Sci. 23:849. (Abstr.)

Gray, R. C., L. F. Tribble, B. N. Day and J. F. Lasley. 1968. Re-
sults of five generations of selection for low backfat thickness
in swine. J. Anim. Sci. 27:331.



Hetzer, H. D. and W. R. Harvey. 1967. Selection for high and low
fatness in swine. J. Anim. Sci. 26:1244.

Hetzer, H. O. and R. H. Miller. 1972. Rate of growth as influenced
by selection for high and low fatness in swine. J. Anim. Sci.
35:730.

Hutchens, L. K. 1980. Age and weight at puberty of purebred and
crossbred gilts involving four breeds and their genetic and
phenotypic relationship with growth characteristics. M.S.
Thesis, Oklahoma State University, Stillwater.

Irvin, K. M. 1975. Genetic parameters and selection indexes for
sow productivity. Ph.D. Thesis, Ohio State University, Columbus,

Isler, G. A. 1969. Genetic parameters and selection schemes in
swine. Ph.D. Thesis, Ohio State University, Columbus.

Jensen, A. H., J. T. Yen, M. M. Gehring, D. H. Baker, D. E. Becker
and B. G. Harmon. 1970. Effects of space restriction and man-
agement on pre- and post-pubertal response of female swine. J.
Anim, Sci. 31:74S.

Johansson, I. and N. Korkman. 1951. A study in variation in pro-
duction traits of bacon pigs. Acta. Agr. Scand. 1:62.

Johar, K. S. and P. Saibaba. 1973. Heritability and variability in
the birth weight of Middle White Yorkshire pigs. JNKVV Research
Journal 7(4) 255-257. (Anim. Breed. Abstr. 43:291).

Johnson, R. K. 1973. Maternal heterosis for dam productivity and
postweaning feedlot performance in swine. Ph.D. Thesis, Oklahoma
State University, Stillwater.

Jonsson, P. and J. W. B. King. 1962. Sources of variation in Danish
Landrace pigs at progeny-testing stations. Acta. Agr. Scand.
12:68.

Klusacek, J. 1972. Variance analysis of indices of fattening per-
formance and carcass value in pigs. Zivocisna Vyroba 17(4)
307-314. (Anim. Breed. Abstr. 41:141).

Krider, J. L., B. W. Fairbanks, W. E. Carroll and E. Roberts. 1946.
Effectiveness of selection for rapid and slow growth rate in
Hampshire swine. J. Anim. Sci. 5:3.

Kripple, J. H. Patz and D. Simon. 1965. Investigation of the inher-
itance of important production characters in German Improved
Landrace pigs. Bayer. Landw. Jb., 42:917-940. (Anim. Breed.
Abstr. 34:386).

Kuhlers, D. L. 1973. Estimates of direct, maternal and grandmaternal
genetic variances for weights and gains of swine weaned at four
weeks of age. Ph.D. Thesis, The University of Wisconsin.

Kupriyanova, E. and V. Leshchenya. 1975. Importance of live estima-
tion of backfat thickness for selection. Svinovodstvo No. 10,
22-23. (Anim. Breed. Abstr. 44:548).

Legault, C. 1973. Genetic analysis of sexual precocity, ovulation
and pumber of embryos in the sow: heritability, effect of het-
erosis. Journees de la recherche porcine en France p. 147.

33



34

Li, V. A., S. K. Kurmanbekov and P. A. Es'Kov. 1973. Heritability
and repeatability of selection traits in Kazah hybird pigs. Sel'
skokhozyaistvennaya Biologiva 8(2) 301-302. (Anim. Breed. Abstr.
42:26).

Locniskar, F. 1960. The part played by heredity in some fattening
and carcass characteristics in the pig, and genetic correlations
between them. SchrReihe Max-Planck-Inst. Tierz. Tierernahr,

No. 9 (Anim. Breed. Abstr. 31:90).

Louca, A. and 0. W. Robison. 1967. Components of variance and co-
variance in purebred and crossbred swine. J. Anim. Sci. 26:267.

Lush, J. L. 1936. Genetic aspects of the Danish systems of progeny-
testing swine. Iowa Agr. Exp. Sta. Res. Bul. 204.

Lush, J. L. and C. C. Culbertson. 1931. The consequences of inbreed-
ing Poland China hogs. Iowa Agr. Exp. Sta. Ann. Rep. p. 23.

Lush, J. L., H. O. Hetzer and C. C. Culbertson. 1934. Factors
affecting birth weights of swine. Genetics 19:329.

Marquardt, O. W, 1974. Selection criteria for herdbook pig breeding
in lower saxony. Thesis, George-August-Universitat, Gottingen,
(Anim. Breed. Abstr. 43:468).

McClung, M. R. 1953. Heritability of productive characters in
Duroc swine. Ph.D. Thesis, Dept. Anim. Husb., Iowa State Col-
lege, Ames, Iowa.

McPhee, C. P., P. J. Brennan and F. Cuncalfe. 1979. Genetic and
phenotypic parameters of Australian Large White and Landrace
boars performance tested when offered feed ad libitum. Anim.
Prod. 28:79.

Mikami, H., K. Kai, I. Sato and T. Abe. 1974. The usefulness of ul-
trasonic measurements as an aid to selection for backfat thick-
mess in swine. Japanese Journal of Zootechnical Science 45(7)
381-386. (Anim. Breed. Abstr. 43:16).

Molenat, M. 1973. The heritability of performance in individually re-
corded Large White boars. Bulletin Technique d'Information. No.
280, 399-403. (Anim. Breed. Abstr. 44:24).

Moskal, V. 1975. Heritability of fattening performance of_Czeghosla-
vakian Improved White, Landrace and Pietrain pigs. Zivocisna
Vyroba 20(7) 473-480. (Anim. Breed. Abstr. 44:241).

Naveau, J. and J. Y. Fleho. 1977. Genetic parameters of on-farm
testing of breeding pigs in 1976. Bulletin, Institut Technique
de Porc 9(6) 39-45. (Anim. Breed. Abstr. 46:580).

Noland, P. R., C. J. Brown and W. Clifford. 1966. Heritability and
genetic correlations among certain productivity traits in an in-
bred line of Poland China swine. Ark. Exp. Sta. Bull. 706.

Nordskog, A. W., R. E. Comstock and L. M. Winters. 1944. Hereditary
and environmental factors effecting growth rate in swine. J.
Anim. Sci. 3:257.

Nowicki, B. 1960. The inheritance of some useful characters in pigs.
Postepy Nauk roln., 7:91-99. (Anim. Breed. Abstr. 29:458).



0'Bannon, R. H., H. D. Wallace, A. C. Warnick and G. E. Combs. 1966.

Influence of energy intake on reproductive performance of gilts.
J. Anim. Sci. 25:706.

Omtvedt, I. T., D. F. Stephans, D. R. Rule and W. E. Sha?p. 1967.
Relationship between growth rate, probe backfat thickness and
carcass traits in swine. Okla. Agr. Exp. Sta. MP-79:26.

Omtvedt, I. T., J. A. Whatley, Jr. and R. L. Willham. 1966. Some pro-
duction factors associated with weaning records in swine. J.
Anim. Sci. 25:372.

Pavlik, J., J. Fiedler and R. Siler. 1971. Genetic parameters of fat-
tening ability and carcass characteristics of Large Black and
Landrace pigs. Zivoc. Vyroba. 16:29-35. (Anim. Breed. Abstr.
40:120).

Phillips, R. W. and J. H. Zeller. 1943. Sexual development in small
and large types of swine. The Anat. Rec. 85:387.

Pochernyayer, F., N. A. Nozdrina and T. O. Pashchenko. 1974. Results
of selection for early maturity in a herd. Svinarstvo No. 20,
3-9, 1 (Anim. Breed. Abstr. 44:315).

Pumfrey, R. A., P. J. Cunningham and D. R. Zimmerman. 1975. Herita-

bilities of swine reproduction and performance traits. J. Anim.
Sci. 41:256. (abstr.)

Quijandria, B. and E. Montalvan. 1971. Genetic and environmental
effects on piglet number and weight. III. Reun. lat-am. Prod.
anim., Bogata, 150. (Anim. Breed. Abstr. 40:534).

Rahnfield, G. W. 1973. Mass selection for postweaning growth in
swine. III. Correlated response in weaning weight and feed ef-
ficiency to recurrent selection for postweaning average daily
gain in swine. Can. J. Anim. Sci. 53:173.

Rahnefield, G. W. and I. Garrett. 1976. Mass selection for growth in,

swine. IV. Selection response and control population stability.
Can. J. Anim. Sci. 56:783.

Reddy, V. B., J. F. Lasley and L. F. Tribble. 1959. Heritabilities
and heterosis of some economic traits in swine. Mo. Agr. Exp.
Sta. Res. Bull. 689.

Reimer, D. 1959. Genetic correlations between growth rate and effi-
ciency of feed utilization in swine. Ph.D. Thesis, University
of Minnesota, Minneapolis.

Reutzel, F. L. and L. J. Sumption. 1968. Genetic and phenotypic re-
lationships involving age at puberty and growth rate of gilts.
J. Anim. Sci. 27:27.

Revelle, T. J., O. W. Robison. 1973. An explanation for the low heri-
tability of litter size in swine. J. Anim. Sci. 37:668.

Robison, 0. W. and J. M. Berruecos. 1973a. Feed efficiency in swine.
I. A comparison of measurement periods and methods of express-
ing feed efficiency. J. Anim. Sci. 37:643.

Robison, O. W. and J.M. Berruecos. 1973b. Feed efficiency in swine.

II. Prediction of efficiency and genetic correlations with car-
cass traits. J. Anim. Sci. 37:650.

35



36

Roy, G. L., W. J. Boylan and M. E. Seale. 1968. Estimates of genetic
correlations among certain carcass and performance traits in
swine. Can. J. Anim. Sci. 48:1

Sidor, V. and J. Mojto. 1971. Phenotypic and genetic correlations
and heritability of fattening and carcass characters in Improved
White pigs. Acta. Zootech. Nitra. XXIT:71. (Anim. Breed.
Abstr. 40:543).

Siers, D. G. 1975a. Live and carcass traits in individually fed York-
shire boars, barrows and gilts. J. Anim. Sci. 41:522.

Siers, D. G. 1975b. Chromic oxide determined digestion coefficients
and their relationships to rate of gain and feed efficiency in
individually fed Yorkshire boars, barrows and gilts. J. Anim.
Sci. 41:1266.

Siers, D. G. and G. M. Thompson. 1972. Heritabilities and genetic
correlations of carcass and growth traits. J. Anim. Sci. 35:
311.

Smith, C., J. W. B. King and N. Gilbert. 1962. Genetic parameters
of British Landrace pigs. Anim. Prod. 4:128.

Smith, C. and G. J. S. Ross. 1965. Genetic parameters of British
Landrace pigs. Anim. Prod. 7:291.

Stanislaw, C. M. 1966. A covariance analysis between purebred and
crossbred populations of swine. Ph.D. Thesis, Oklahoma State
University, Stillwater.

Stockhauser, C. W. and W. J. Boylan. 1966. Heritability and genetic
correlation estimates in a new breed of swine. Can. J. Anim.
Sci. 46:211.

Sutherland, T. M. 1958. An index for selecting hogs using data from a
testing station. Ph.D. Thesis, Iowa State University, Ames.

Sviben, M. 1965. Quantitative genetics and the estimation of herita-
bilities of economic characters in a pig population. Vet. Arh.
35:147-152 (Anim. Breed. Abstr. (1966) 34:232).

Swiger, L. A., G. A. Isler and W. R. Harvey. 1979. Pos@weaning ge-
netic parameters and indexes in swine. J. Anim. Sci. 48:1096.

Vangelov, K. 1969. Heritability of some characters in Large White
pigs. Zhivot. Nauk., 6:45-49 (Anim. Breed. Abstr. 38:464).

Vechionacce, H., 0. Verde and B. Muller-Haye. 1976. Genetic and en-
vironmental effects on growth in piglets. Annales de Genetique
et de Selection Animale 9(1) 87-103 (Anim. Breed. Abstr.
46:173).

Walters, J. R., M. K. Curran, P. A. Kentish. 1977. Genetic and pheno-
typic parameters in performance tested pigs. Anim. Prod. 25:225.

Ward, H. K., W. E. Rempel and F. D. Enfield. 1964. Genetic relation-

ships of weaning weight with postweaning growth rate in swine. J.
Anim. Sci. 23:651.



Warnick, A. C., E. L. Wiggins, L. E. Casida, R. V. Grummer and A. B.
Chapman. 1951. Variation in puberty phenomena in inbred gilts.
J. Anim. Sci. 10:479.

Warren, W. M. and G. E. Dickerson. 1952. Components of performance
in selecting for heterosis in swine. Mo. Agr. Exp. Sta. Res.
Bull. 511.

Webb, A. J., J. W. B. King. 1976. Development of a synthetic pig
sire line by selection and heritability estimates. Anim. Prod.
22:231.

Wong, W. C. 1969. Inheritance of performance traits in purebred and
crossbred populations of swine. Ph.D. Thesis, University of
Minneapolis.

Young, L. D., R. K. Johnson and I. T. Omtvedt. 1977. An analysis of
the dependency structure between a gilts prebreeding and repro-
ductive traits. I. Phenotypic and genetic correlations. J.
Anim. Sci. 44:557

Young, L. D., I. T. Omtvedt and R. K. Johnson. 1974. Relationships
of various measures of performance with ovulation rate and number
of embryos 30 days after breeding in gilts. J. Anim. Sci.
39:480.

Young, L. D., R. A. Pumfrey, P. J. Cunningham and D. R. Zimmerman.
1978. Heritabilities and genetic and phenotypic correlations for
prebreeding traits and principal components. J. Anim. Sci.
46:937.

Zeek, C. 1968. Investigation of the production characters of Improved
Landrace pigs in German testing stations. SchrReihe Max-Planck-
Inst. Tierzucht, No. 37. (Anim. Breed. Abstr. 37:276).

Zoeneller, K. O., J. F. Lasley, L. F. Tribble and B. N. Day. 1963.
Selection for thinner backfat in swine. Mo. Agr. Exp. Sta. Res.
Bull. 831.

37



OKLAHOMA
Agricultural Experiment Station

System Covers the State

® @ | ®
0\
/* -

i‘ 1

&/ ®
© @
© ©

G

Main Station — Stillwater, Perkins and Lake Carl Blackwell
Panhandle Research Station — Goodwell

Southern Great Plains Field Station — Woodward
Sandyland Research Station — Mangum

Irrigation Research Station — Altus

Southwest Agronomy Research Station — Tipton
Caddo Research Station — Ft. Cobb

North Central Research Station — Lahoma

O NGO WDN =

Southwestern Livestock and Forage
Research Station — EIl Reno

9. South Central Research Station — Chickasha
10. Agronomy Research Station — Stratford
11. Pecan Research Station — Sparks
12. Veterinary Research Station — Pawhuska
13. Vegetable Research Station — Bixby
14. Eastern Research Station — Haskell
15. Kiamichi Field Station — Idabel
16. Sarkeys Research and Demonstration Project — Lamar




	1025
	1026
	1027
	1028
	1029
	1030
	1031
	1032
	1033
	1034
	1035
	1036
	1037
	1038
	1039
	1040
	1041
	1042
	1043
	1044
	1045
	1046
	1047
	1048
	1049
	1050
	1051
	1052
	1053
	1054
	1055
	1056
	1057
	1058
	1059
	1060
	1061
	1062
	1063
	1064

