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ABSTRACT. Dam variance components were higher than those of the sire
for body weight (BW) at all ages studied. The same trend was observed for
absolute daily gain (ADG) during different growth periods studied except
during the period from 4 to 6 weeks of age, since a reverse trend was ob-
served.

Heritability estimates for BW recorded at different ages were moderate
to high (0.29 to 0.88) and the h2 was higher than h2. Similar trend was ob-
served for ADG during the different growth periods studied except that
from 4 to 6 weeks of age since a reverse trend was observed (0.46 vs 0.11).
Heritability for average hatch weight per hen (AHW) was (.79) and (.05)
for egg production during the first week and the seventh week (EP1 and
EP7) while it was (0.81) for egg production during the first 70 days.

BWs recorded at different ages were positively phenotypically and genet-
ically correlated with each other and the magnitude increased with advance
of age. BWs recorded at different ages were negatively phenotypically cor-
related with HAT%.

BWs were positively genetically correlated with EP1 while a negative
phenotypical correlation was observed between BW and EP1 and EP70.

Introduction

The advantage of Japanese Quail production compared with chickens has been sum-
marized by Wilson ¢t al. (1961) and discussed by Lepore and Marks (1971); Sefton
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and Siegel (1974) and others. However, it seems desirable to examine in more details
the potentialities of this bird for meat and egg production and to produce additional
quantitative information on the suitability of Coturnis as a meat and egg production
bird. ‘

The present study was carried out to estimate the genetic parameters of different
meat and egg production traits in a flock of Japanese Quail.

Materials and Methods

A total number of 2110 Japanese Quail produced during three consecutive gener-
ations was included in the study (Table 1). The system of generating the three gener-
ations is shown schematically in Fig. 1. A complete description of management,
feeding and breeding practices used was given by El-Fiky (1991).

TABLE 1. Number of sire groups and their offspring used to study growth, carcass,
reproductive and egg production traits during three generations.

Group 1 Group 11
Generation Parents Offspring Parents Offspring
S D M F S D M F
Ist 15 30 58 61 60 | 120 | 121 | 242
2nd 29 58 88 86 53 | 106 | 103 | 211
3rd 30 60 84 96 49 98 98 196
Total 74 148 | 230 | 243 | 162 | 324 | 324 | 649

S, D, M and F are sires, dams, males and females, respectively.

Growth performance was assessed through studying individual weekly body
weight (BW) from hatch (BWO) until 6 weeks of age (BW6) as well as individual
biweekly absolute daily gain (ADG) from hatch to 6 weeks of age. Carcass quality
was evaluated through estimating dressing percentage (D%) and the chemical
analysis of the meat to estimate protein (P), fat (F) and moisture (M) percentages.
Egg production performance was assessed through estimating age at first egg (AFE),
fertility (FER) and hatchability (HAT) percentages, egg production during the first
week (EP1), the seventh week (EP7) and the first 70 days (EP70) as well as the aver-
age hatch weight per hen (AHW). '

Prior to statistical analysis, measurements taken as percentages were transformed
using arc sin transformation according to Winer (1971).

Body weight, absolute daily gain and carcass traits were analyzed by fitting the fol-
lowing mixed model (Model type 5 of Harvey, 1987) :
Yium = o+ G + 8 + Dy, + 8X, + (GSX), + e

ijklm ejkim
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where : Yim = the observation on 1Jklm bird; p = overall mean, common element
to all observations; G, = fixed effect of i generation; S; = random effect Of_] sire
nested within the f1xed effect of1 generation; D, = random effect of k™ dam nested
within the random effect of j"" sire within the fixed effect of1 generation; SX = fixed
effect of 1" sex; (GSX), = fixed effect ofmteractlon of1 generatlon and 1" sex; and
€um = a random deviation of m" bird of k™ dam and j" sire within i generation. It

includes all the other effect not specified in the model.

The assumption reported by Harvey (1970 & 1979) has been imposed. Estimates
of the sire, dam within sire and remainder components of variance for each trait and
covariances between any two traits were derived by equating mean squares and
mean cross-products to their expectations and solving the resulting set of simultane-
ous equations (Harvey, 1970). The sire’s and dam’s variance and covariance compo-
nents were weighted by the average progeny group size (k’s) calculated as Becker
(1975), and Harvey (1979). Heritability was estimated for growth and carcass traits
by paternal and maternal half-sib and full-sib correlations according to Falconer
(1983). The standard errors of the estimates were calculated according to Swiger er
al. (1964) and Becker (1975). The genetic and environmental interpretation of the
causal components of variance and covariance were given by Kempthorne (1955),
Becker (1975) and Falconer (1983).

Age at first egg (AFE), fertility (FER), hatchability (HAT), average hatch weight
(AHW) per hen, first 70 days egg production (EP70), and first and seventh week egg
production (EP1 & EP7) were analyzed by fitting the following mixed model (Har-
vey, 1987).

Yijkl =p+G+ Sij + Hijk + Ciiki

© where : Y, = the observation on ijk1" hen (paternal half 51ster) p = overall mean,
common element to all observations; G, = fixed effect of i" generation; S; = random
effect Off] sire nested within the fixed effect of the i generatlon H;, — random ef-
fect of k' daughter (hen) nested within the random effect of j" sire Wlthm the fixed
effect of i generatlon and ¢;,, = a random deviation of 1" bird within k" hen within
i™ sire within i"™ generation. It includes all other effects not specified in the mixed

model.

The assumption imposed and the estimates of the sire, hen within sire and remain-
der components of variance as well as weighing of the sire’s and daughter’s variance
and covariance components were as in the previous model. Heritabilities were esti-
mated for hen traits by paternal half-sib method, as four times the interclass correla-
tion coefficient between sire groups (Harvey, 1979). The approximate standard er-
rors of heritability were computed from procedures described by Swiger et al. (1964).
The coefficient of phenotypic correlation (rp) between different traits was obtained
according to Harvey (1987). Genetic correlation coefficient between any two traits
was computed by dividing the family covariance component for the two traits by the
geometric mean of the two families variance components (Becker, 1975; Harvey.,
1987). Standard errors of the genetic correlation were estimated approximately by
the formula given by Tallis (1959) and Swiger et al. (1964).
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Results and Discussion

Growth Traits
Body weight (BW)

Sire, dam, remainder variance components and the percentage of variation in
body weight due to these components are presented in Table 2.

Heritabilities for BW at different ages from sire (paternal half-sibs) dam within
sire (maternal half-sibs) and sire and dam (full-sibs) components are presented in
Table 3.

The dam component was much higher and accounted for more variation in BW at
different ages than the sire component (Table 2). However, in a nested classification
analysis the dam component is expected to be larger in magnitude by the variances
due to the dominance deviations and maternal effects.

TABLE 2. Variance component (¢°) estimates due to random effects of
body weight and absolute daily gain recorded at different ages.

Sire Dam/ Sire Remainder
Trait
'S { V% [¢’D:S| V% | o’ | V%
Body weight at
Hatch (BW0) 0.078 | 12.5 0.199 | 31.8 0.349 | 55.7
Ist week (BW1) 0.0581 6.9 1.232 | 145 6.711 | 78.7

2nd week (BW2) 2042 52| 36681 94 [33.195] 853
3rd week (BW3) 3.603 [ 45112214 | 154 163.712 | 80.1
4th week (BW4) 9.600 | 9.6 | 12.007 | 12.1 | 78.212"| 78.3
Sth week (BWS) 8942 | 11.1 | 11.625 | 14.5 | 59.679 | 74.4
Ist week (BW6) 13.594 | 17.7 | 15.815 | 20.6 | 47.436 | 62.7

Absolute daily gain

ADG 0-2 0.007 | 3.8 0014} 75| 0.165 | 88.7
ADG 2-4 0.025 | 8.1 0.032 { 10.3 ] 0.253 | 81.6
ADG 4-6 0042 | 11.6 | 0.012| 33| 0309 ] 8.1
ADG 0-6

0.007 1163 1 0.009 {209 [ 0.027 | 62.8

Heritabilities computed from the sire component (hg) ranged between 0.18 (BW3)
and 0.71 (BW6). They generally fall within the range of estimates reported by
Sittmann et al. (1966), Kawahara and Satio (1976) and Strong et al. (1978), but higher
than that of 0.12 and 0.10 reported by Sefton and Siegel (1974) for body weight at 2
and 4 weeks of age, respectively.

Heritabilities computed from the dam components (hé) are generally higher than
those from the sire components (Table 3). The range was between 0.38 (BW2) and
1.27 (BW0). This may be due to the large dam variance components obtained (Table
2). Similar estimate of 1.14 for body weight at hatch was reported by Sefton and
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TABLE 3. Estimates of heritability (h®) for body weight and absolute gain re-
corded at different ages.

Sire Dam/ Sire Full-sib
Trait
2
hé hlz):s hy  p+SE
Body weight at
Hatch (BWO) 0.49+0.08 1.27+0.09 0.88+0.05
1st week 0.27=0.07 0.58 £0.08 0.43 +£0.05
2nd week 0.21+0.06 0.38 = 0.08 0.29 = 0.04
3rd week 0.18 = 0.06 0.61 =0.08 0.39+0.05
4th week 0.38 = 0.07 0.48 = 0.05 0.43+0.04
Sthweek 0.44 = 0.07 0.57=0.08 0.51=0.05
6th week 0.71 £0.09 0.82+0.09 0.76 = 0.05
Absolute daily gain
ADGO0-2 0.16 = 0.06 0.30 = 0.07 0.23 +0.04
ADG2-4 0.33+0.07 0.41=0.08 0.37+0.05
ADG4-6 0.46+0.08 © 0.11x0.07 0.29 +0.04
ADGO0-6 0.63=0.09 0.82+0.09 0.72 £0.05

Seigel (1974) in Japanese Quail. Bias and/or sampling error could be responsible for

" obtaining heritability estimates larger than one. Here, sampling error probably oc-
curred from the relatively small number of sires and dams used in the analysis. The
estimates of hé for BW6 (0.82) was higher than those of 0.63 (Marks and Lepore,
1968); 0.65 (Yoshida and Collins, 1967) and 0.58 (Sefton and Seigel, 1974). How-
ever, Seften and Seigel (1974) and Sittmann et al. (1966) reported an estimate of 1.44
and 1.48 for heritability of body weight at 5 and 6 weeks of age, respectively. The dis-
crepancy between the present estimates and those reported in the literature might be
due to that these estimates are based on different methods of estimation applied, in
different flocks under varying conditions and therefore, considerable variability
among estimates is expected.

Heritabilities computed from full-sib components (hé . p) for BW at different ages
fluctuated in magnitude from hatch until 6 weeks of age (Table 3). They ranged bet-
ween moderate and high in magnitude (0.29 for BW2 and 0.88 for BWO). The esti-
mates obtained for hé , p (Table 3) is in good agreement with the estimates ranged
between 0.30 and 0.78 reported by Kawahara and Satio (1976); Macha and Becker
(1976) and Strong er al. (1978) using the same variance component.

In view of the relatively high heritabilities for BW obtained (Table 3), considera-
ble genetic improvement could be attained through individual selection for these
traits in this flock and in similar flocks. '

Absolute daily gain (ADG)

The dam variance components were higher than the sire’s for ADG during diffe-
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rent growth periods except for ADG from 4 to 6 weeks of age (ADG 4-6), where are-
verse trend was observed (Table 2). The variation due to the sire component ranged
between 3.8% for ADG from hatch to 2 weeks of age (ADG 0-2) and 16.3% for
ADG from hatch to 6 weeks of age (ADG 0-6). While the percentage due to the dam
component ranged between 3.3 and 20.9% for ADG 0-6.

Heritabilities computed from the sire component (hé) ranged between 0.16 for
ADG 0-2 and 0.63 for ADG 0-6. The estimate obtained for ADG 0-2 is higher than
that of 0.13 reported by Narayan (1976) for the same trait. However, the relatively
high value of h for ADG 4-6 (0.46) and ADG 0-6 (0.63) indicate that there is a great
genetic varlabrhty in this trait among the birds of this flock. Therefore, it could be
concluded that daily gain could be genetically improved through selection.

Comparing the hé for BW at different ages, 0.21, 0.38 and 0.71 for BW2, BW4 and
BW6, respectively (Table 3) with those from the same components for ADG during
the preceding growth periods, 0.16, 0.33 and 0.46 for ADG during the period 0-2, 2-4
and 4-6 weeks (Table 2), it could be concluded that the estimates for ADG were
more reasonable than those for the body weight. This was expected since the amount
of growth achieved during a certain period is a precise reflection for the additive
genetic effect influencing growth than the absolute weight at a certain age.

Heritability estimates computed for ADG during different growth periods from
the dam components (h ) are generally hlgher than those from the sire components
except from4to 6 weeks of age where the h was higher than (hD) (0.46vs0.11). The
high estimates of h is mainly due to the large magnitude of the dam variance compo-
nent in comparison w1th that of the sire (Table 2). The range of estimates computed
from the dam components was between 0.11 (ADG 4-6) and 0.82 (ADG 0-6). Unfor-
tunately, there is a lack of information concerning the estimates of heritability of
ADG in Japanese Quail in the literature. Therefore, the present estimates could not
be compared with other estimates.

Heritabilities computed from full-sib components (hé + p) are moderate to high in
magnitude ranging from 0.23 to 0.72 (Table 3). In poultry, Kinney (1969) reported
that the heritability of daily gain computed from full-sib components during different
growth periods were moderate to high and ranged from 0.53 to 0.68.

In view of the high heritability of ADG during different growth periods from diffe-
rent components, it seems possible that a long term selection program for such a trait
within this flock would lead to a simultaneous improvement in growth rate.

Carcass Traits

Dressing percentage (D%)

The dam variance component for D% was higher than that of the sire (Table 4).
The variation in this trait due to the two components in the same order was 10.69 and
6.52, respectively.

Heritability for D% were 0.26 and 0.43 from the sire and dam components, respec-
tively. Higher estimates of 0.69 and 0.35 computed for male and female D%, respec-
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. 2. N
TABLE 4. Variance components (o) estimates due to random effects of
carcass traits.

Sire Dam/ Sire Remainder
Carcass

trait S V% oD:S| V% ae V%

Dressing % 0.442 6.52 | 0.691 10.69 | 5.535 | 82.79
Protein % 0.009 1.02 ] 0.036 4.09 | 0.836 | 94.89
Fat Y% 1.606 | 17.34 | 1.785 19.28 | 5.869 | 63.38
Moisture % 1.967 | 15.38 | 1.526 | 11.93 | 9.299 | 72.69

TaBLE 5. Estimates of heritability (h’) for carcass traits.

Sire Dam/ Sire Full-sib
Carcass
trait h’s h'D:S$ hS + D
Dressing % 0.26 +0.15 0.43+0.19 0.34 +0.09
Protein %o 0.04+0.13 0.17+0.18 0.11 =0.08
Fat % (.69 = (.20 0.77 = 0.20 0.73+0.11
Moisture % 0.62=0.19 0.48+0.19 0.55=0.11

tively were reported by Kawahara and Satio (1976).

The estimate computed from the full-sib component (hé . p) was 0.34. Similar es-
timate of 0.35 was reported by Kawahara and Satio (1976) for carcass weight of
Japanese Quail.

Chemical analysis

The dam variance components for protein (P) and fat (F) percentages were higher
than those of the the sire, while a reverse trend was observed for the moisture (M)
percent (Table 4). The variation in P% due to the dam and sire components was 4.09
and 1.02% , respectively. While the two components in the same order accounted for
19.28 and 17.34% of the variation in F% and 11.93 and 15.38% of the variation in
M%.

Heritabilities computed from the dam components for P% and F% (0.17 and 0.77)
were higher than those computed from sire component (0.04 and 0.64). The reverse
was observed for M% (Table 5). The relatively high standard error of the heritability
of P% lessens the confidence in the estimates themselves. Statistically the heritabil-
ity estimate obtained for P% is not different from zero.

Heritabilities for P, F and M% could not be compared with other estimates be-
cause the reviewed literature does not include any estimates for heritability of these
traits in Japanese Quail.
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Reproductive and Egg Production Traits
Age at first egg (AFE)

Sire variance component was higher than that of the daughter where the percen-
tage of variation due to them were 35.5 and 24.9%, respectively. The unrealistic high
estimate of heritability from the sire component of variance (hé) for AFE (1.42) les-
sens the confidence in the estimate itself. Statistically the estimate is beyond the
theoretical level. However, it still gives an indication of a possible genetic variability
in the flock which render genetic improvement of this trait through selection.

Fertility percent (FER%)

Daughter variance component was higher than the sire’s. The percentage of vari-
ation due to the two components in the same order were 17.7 and 5.9% (Table 6).
The low heritability for FER% (0.07) was expected since this trait is related to fitness
where the additive genetic variance is usually extremely low due to natural selection
acting on such traits. The relatively high standard error lessens the confidence in the
estimate. Statistically the computed heritability is not different from zero.

TABLE 6. Variance component (02) estimates due to the random effects for reproduc-
tive and egg production traits.

Sire Daughter/ Sire Remainder
Trait
'S | V% |oD:S| V% | o’ | V%
Age at Istegg (AFE) 7.66 35.5 5.37 249 0.53 39
Fertility (FER) 0.01 5.9 0.03 17.7 0.13 76
Hatchability (HAT %) a a 0.05 29.4 0.12 70
Average hatch weight

per hen (AHW) 0,13 20.0 0.24 36.9 0.28 43

Egg production during :
1st week (EP1) 0.11 8.5 0.11 8.5 1.07 82
7thweek (EP7) 0.01 1.2 0.16 18.6 0.69 80
1st 70 days (EP70) 7.00 201 9.13 26.3 18.64 53

* Negative estimate of sire component of variance is set to be zero.

In poultry, Crittenden and Bohren (1961) and Gilbreath et al. (1963) reported an
estimate of 0.01 and 0.02 for the same trait, respectively.

Hatchability percent (HAT%)

Sire variance component was negative (Table 6) which is statistically not different
from zero. The variation in HAT% due to the daughter component was 29.4%.

Low heritability for this trait was expected since its variation is mainly due to en-
vironmental rather than to genetic factors. However, more estimates from different
flocks including greater number of birds are needed to throw more light on the in-
heritance of this trait.
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The present negative estimate for heritability of HAT% (Table 7) is consistent
with the same trend reported by Brunson et al. (1955) in poultry (- 0.14 to — .05).
Davis (1955) reported an estimate of 0.65 for the same trait in poultry.

Average hatch weight per hen (AHW)

The dam variance component was higher than the sire’s and the variation due to
the two components were 36.9 and 20.0%, respectively (Table 6). The high heritabil-
ity of AHW per hen (0.79) refer to the possibility of considerable genetic improve-
ment that could be attained through individual selection for this trait in this flock and
in similar flocks.

TABLE 7. Estimates of heritability (h?) for reproductive and egg
production traits.

Trait Sire (h*S = SE)

Ageat Istegg (AFE) 1.42+0.21
Fertility (FER %) 0.07+0.15
Hatchability (HAT%) a
Average hatch weight per hen (AHW) 0.79+0.19
Egg production at:

1stweek (EP1) 0.05x0.17
Tthweek (EP7) 0.05+0.15
1st 70 days (EP70) 0.81+0.19

a Heritability not determined because the sire variance component was nega-
tive.

Egg production

Generally, the magnitude of the sire and daughter components of variance fluc-
tuated during the egg production periods studied (Table 6).

The variation in egg production due to sire component ranged between 1.2% dur-
ing the 7th week of production and 20.1% during the first 70 days of production. The
percentage due to the daughter component ranged between 8.5% (EP1) and 26.3%
(EP70).

Heritability for EP70 (0.81) is higher than the estimate of 0.39, 0.26 and 0.36 re-
ported by Marks and Kinney (1964), Strong et al. (1978) and Sittmann et al. (1966)
for the same trait. This high estimate indicates that there is great genetic variability in
this trait among the birds of the flock. Thus, it could be concluded that genetic im-
provement of egg production can be achieved through selection.

The relatively high standard error of heritability of EP1 and EP7 (Table 7) lessens
the confidence in the estimates themselves. Statistically, the heritability obtained for
EP1 and EP7 is not different from zero.
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Phenotypic correlations

The phenotypic correlation (rp) between body weight, reproductive and egg pro-
duction traits are presented in Table (8).

The rp between BW at different ages was positive and moderate in magnitude.
Also, the magnitude of the correlation increased with decreasing time intervals bet-
ween weights.

The rp between BW and AFE was positive and ranged between moderate to high
magnitudes (.35, .46 and .73). This indicates that the correlation between AFE and
BW increased in magnitude by decreasing the time interval between AFE and age of
recording the weight. Thus, increasing BW beyond a certain limit will delay sexual
maturity. However, Kadry et al. (1986) found that BW was negatively correlated
with age at sexual maturity in Japanese Quail.

The rp between BW and FER% was negative and small in magnitude (Table 8).
The same was also observed for the rp between BW at different ages and HAT%. In
spite of the very low estimates of these correlations which are almost equal to zero
(range — .01 to .1), the results might indicate that improving BW might decrease F%
and HAT% to some extent. This should be considered in any breeding plan aiming at
increasing BW beyond a certain limit. However, there is a lack of information con-

TABLE 8. Estimates of phenotypic (above diagonatl) and genetic (below diagonal) correlations among
body weights, reproductive and egg production traits.

Traits m @ 3 0 o (6) M @ ¢] (10)

1. Hatch weight (BW0) 0.4 0.35 0.35 -.03 -.01 0.26 0.06 - .06 - .05
2. 3-weekweight (BW3) | 078 + 038 0.46 -4 -0 0.483 0.10 -9 -1
0.19"
3. 6-weck weight (BW6) { 0.73 = 101 = 0.73 - .08 01 0.64 0.16 06 -.05
0.2 | 0.4
4. Ageat Istegg (AFE) 1.03 = 0.88 = 0.79 + -.12 -.05 0.51 14 -.16 -.06
0.10" 0.16™ 05
5. Fertility (FER) 0.16 + 048+ [ -.09+ | -35 0.28 - .05 -0 001 0.04
0.56** 0.84* 0.46" 0.53**
6. Hatchability (HAT) a a a a a 0.01 0.01 0.09 0.17
7. Average hatchability | 0.63 = 0.43 + 078 = 052+ -3¢ a 0.15 0.02 0.03
weight /hen (AHW) | 0.15 0.01" 0.07** 0.10** 022"
8. Istweekegg 0072 | -.092 0.30 = 016+ | -.16+ a 0.23 = 0.8 0.41
production (EP1) 0.25 0.33* 0.20* 0.18" 068" 02"
9. Tthweek egg -85 |-+ | -252 014+ | -26= a 0.16 = 078 = 0.55
production (EP7) 0.18** 021" 0.16** DETAM 1T 057" 0.13*
10. 70daysegg -3 | -9 -0 -0 )-8 a 0.14 = 0.65 + 078 «
production (EP70) 0,18" 021 0.16 056" 016" . 017" 013"

a Undetermined genetic correlation due to negative estimates of sire components of variance for hatchability.



56 F.A. El-Fikyetal.

cerning these correlations in Japanese Quail in the literature.

Positive rp was found between BW and AHW per hen (Table 8). The magnitude
ranged between moderate to high. The present estimates could not be compared
with others because there is no information available concerning that relationship in
Japanese Quail and/or poultry. However, the sign and magnitude of the correlation
between these two traits, i.e., the body weight at one hand was expected since biolog-
ically the two traits are governed by the same set of genes.

The rp between BW and EP1 was positive while BWs were negatively correlated
with EP7 and EP70 (Table 8). The estimates were generally low in magnitude. The
correlation between BW and EP1 increased in magnitude with advance in age of re-
cording the weight (0.6, .1 and .16).

Negative rp was found between AFE, FER% and HAT%. The magnitude of the
correlation was relatively low (- .12 and — .05). However, the results indicate that
early sexual maturity improves fertility and hatchability percent.

Positive rp was found between AFE.and AHW per hen (.51). This indicates that
increasing AFE will increase AHW per hen through increasing egg size.

Negative rp were found between AFE and EP1, EP7 and EP70 (Table 8). The
magnitude of the correlations were relatively low ranging between — .14 and - .16.
However, these estimates are lower than those of - .33 and — .71 reported by Kadry
et al. (1986) and Bray et al. (1960) for the same correlations in Japanese Quail and
poultry, respectively. The present results are biologically expected since delayed
sexual maturity is always decreasing egg production as reported by Brandsch (1979).

Positive rp was found between FER% and HAT% (.28), while FER% was nega-
tively correlated with AHW per hen (- .05). Except the small negative rp between
FER% and EP1 (- .03), the correlations between FER% and EP7 and EP70 were
positive and small in magnitude (.01 and .04). Statistically, these estimates are not
different from zero. Therefore, the correlation between these traits in Japanese
Quail needs further investigation.

Positive rp was found between HAT% and AHW per hen (.01). The rp between
HAT% and EP1, EP7 and EP70 were positive but small in magnitude (.01, .09 and
.17). The correlation between FER% and HAT% on one hand, and EP during diffe-
rent periods and AHW per hen on the other hand, indicate that improving FER%
and HAT% will generally improve different egg production traits.

Positive rp was found between AHW per hen and EP1 and EP70 (.15 and .03),
while AHW was negatively correlated with EP7 (- .02). This indicates that if egg
production increased and reached the peak at the 7th week, as it is normally the case
in Japanese Quail, the AHW per hen decreased.

Genetic correlation

The genetic correlation (rg) between different traits studied are presented in Table
(8). Some of the estimates had arelatively high standard error which lessens the con-
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fidence in the estimates themselves. Statistically, such estimates are not different
from zero. However, the relatively high standard error observed for some estimates
might be due to the relatively small number of observations used in estimating the
correlation.

The rg between BW at different ages were positive and large in magnitude (Table
8). The estimates ranged between 0.73 (p < .01) for the correlation between BW0
and BW6 and 1.01 (p < .01) for that between BW3 and BW6. The present estimates
agree well with those of .75 and .88 reported by Kadry er al. (1986) and Strong et al.
(1978) for the rg between BW6 and BW12 in Japanese Quail. Generally, the positive
and relatively high rg between body weight at different ages was expected and indi-
cates that the possibility of improving body weight at later ages through selection at
earlier ages.

The rg between BW at different ages and AFE were positive and relatively high
ranging between .75 (p < .01) and 1.03 (p < .01) for the correlation between AFE
and each of BW6 and BWO0. These estimates are higher than those reported by Hale
and Clayton (1965) and Kadry et al. (1986) in Japanese Quail (.35 and .29). The infla-
tion of the rg coefficient between AFE and BWO over the theoretical limit (1.0) may
be due to sampling error. However, the present correlations indicate that the in-
crease in BW will delay AFE. Trehan (1978) and Verma et al. (1983) found that BW
at different ages was negatively genetically correlated with AFE in poultry. They
suggested that early maturing birds are likely to have lighter BW which in turn lead to
produce small eggs. The contradicting trends between Japanese Quail and poultry
may be due to species differences.

The rg between BW at different ages and FER% was .16 (p < .01), .48 (p < .01)
and - .09 (p < .05). El-Ebiary et al. (1966) reported an estimate of — .03 for the rg be-
tween BW at 100 days of age and FER % in Japanese Quail. Because of the negative
sire component of variance for the HAT%, the rg between HAT% and other traits
studied were not determined.

The rg between AHW per hen and BW at different ages was .63 (p < .01), .43 (p<
.01) and .78 (p < .01). These correlations indicate the importance of considering this
trait as a selection criterion for dams in any breeding plans aiming the improvement
of meat production in Japanese Quail.

There was no consistent trend for the rg between BW at different ages and EP dur-
ing different production periods (Table 8). The rg between BW3 and EP during dif-
ferent production periods were negative. They were low ranging between — .09 (p <
.05) and - .23 (p < .01) for the correlation between BW3 and EP1 and EP7. On the
other hand, BW was positively correlated with EP1, while it was negatively corre-
lated with EP7 and EP70 (Tabl 8). The rg ranged between .30 (p < .01)and- .25 (p
< .01) for the correlation between BW6 and EP1 and EP7. The negative rg (- .05)
between BW6 and EP70is in agreement with that of (- .15) reported by Strong et al.
(1978) for the same correlation in Japanese Quail. The present results indicate that
increasing BW will generally decrease egg production and vice versa.
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The rg between AFE and FER % was — .35, while that between AFE and HAT%
was undetermined, because of the negative estimate of sire component of variance
for HAT%. The rg between AFE and AHW per hen was moderate and positive .52
{p < .01). This indicates that increasing AFE might lead to an increase in AHW per
hen. This might be due to that delaying AFE increase egg size which in turn is posi-
tively correlated with AHW per hen.

The rg between AFE and EP1 was .16 (p < .01), while it was negatively correlated
with EP7 and EP70 - .14, (p < .01) and - .01 (p < .05). This indicates that delaying
sexual maturity in Japanese Quail will decrease EP and vice versa. This should be
considered in selection programs designed to improve EP in Japanese Quail. Similar
trend for the rg between AFE and EP was reported by Kadry ez al. (1986) in Japanese
Quail. The inconsistency in the trend of the rg between age at sexual maturity and
EP1, EP7 and EP70 (Table 8) may be due to the high variability in egg laying during
the first week of egg production.

The rg between FER% and AHW per hen was — .35 (p < .01). Also, the rg bet-
ween FER % and EP during different laying periods were negative (- .16, — .26 and
— .38, p < .01). These results indicate that the magnitude of correlation increased
with advance in length of laying period.

The rg between EP during different laying periods and AHW per hen were posi-
tive and low in magnitude, .23, .16 and .14 (p < .01).
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