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Estimation of Combining Abilities for Traits of Mice from Diallel Crosses
1. Estimation of Combining Abilities for Litter Size and Birth Weights of Mice from

Diallel Crosses
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Summary

The study was conducted to find out the gene effects on litter size and birth weights in mice
with 362 progenies from full-diallel crosses of four lines of BALB/c, CBA, C3H and C57BL.

The progenies were farrowed at the Experimental Animal Farm, College of Agriculture,
Kyungpook National University in November, 1984, and data were analyzed into general combining
ability, specific combining ability and reciprecal effects with Griffing’s model.

General combining ability effects estimated in line-crosses were —0.4163~0.3337 for litter
size and —0.0356~0.0894 for birth weights, However, no significant differences were observed in
general combining ability effects on litter size and birth weights.

Specific combining ability effects estimated in line-crosses were —1.0388~1.7913 for litter
size and —0.1144~0.1343 for birth weights. However, the specific combining ability effects for
litter size and birth weights appeared to be insignificant.

The reciprocal effects, which appeared to be significant, were —2.26 from BALB/c x C3H,
1.84 from CBA x C57BL and —1.50 from BALB/e x CBA for litter size. For birth weights, the
reciprocal effects were estimated —0.26 from CBA x C57BL, 0.15 from BALB/c x CBA and
—0.15 from BALB/c x C57BL.
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Analysig of variance lomponent for Griffing’s
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GCA : general combining ability
SCA : specific combining ability
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Table 2, Mean squares from randomized-block analysis
of variances for litter size and birth weight

8.V, df Litter size Birth weight
Mating group 15 8.88 0.08%
Blocks 2 12.65 0.07
Error 30 5.91 0.03

* . significant at 5 %
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Tahle 3. Mean squares of combining ability and recipro-
.cal effect for litter size and birth weight

5. V. df Litter size  Birth weight
GCA 3 0,78 0.03
SCA 6 1,99 0.01
RE 6 5.03 * 0.04 %
Error 30 1.97 0.01

*. gignificant at 5 %

GCA : general combining ability
SCA @ specific combining ability
RE : reciprocal effects
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Table 4. Estimates of general combining ability effects
in each line for liiter size and birth
weight
Line Litter size Birth weight
BALB/c — (04163 00,0894
CBA 0,3337 — 0.0218
C3H 0.0837 — 0,0318
C57BL — 0.0013 — .0356
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Table 5, Estimates of specific combining ability effect
in each line for litter size and birth weight

group

Mating

( sire X dam) Litter size Birth weight
BALB/c x BALB/c - 0.7088 — 0.0469
BALB/c X CBA — 0.9588 0.0593
BALB/c xC3H 1.7913 0.0093
BALB/c x C57BL — 00,1238 .- 0.0219
CBA X CBA 0.4613 — 0.0144
CBA x C3H — (L2938 — 0.0294
CBA x C57BL 0.7013 - 0.0157
C3H x C3IH — 1,0388 — 0.1144
C3H x C57TBL — 0.4588 0.1343
C57BL x C57BL — 0,2088 — 0.0969
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Table 6. Estimates of reciprocal effect for litter size and birth weights
BALB/c BALB/c BALB/c CBA CBA CBA S.E.
Trait X X X X X X 5 A
CBA C3H C57BL C3H C57BL C57BL  (ru-Tw)
Litter size — L50% —ze7** 033 L34 — 0.67 184 % 1.97
Birth weight 0.15 ¥* 0.09 — 0.15%* - 0.07 — .02 —0.26%* 0.01

¥ sipnificant at 5%
** . sigmificant al 1%
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