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ABSTRACT

Data representing 592 Anglo-Nubian and 347 Baladi kids born at Alexandria University Experimental Station, between
1997and 2014 were utilized in this investigation to estimate genetic parameters, breeding values and genetic trends of birth weight (BW),
weaning weight (WW) and average daily gain (ADG) from birth to weaning. The analysis of variance indicated that the overall means of
BW, WW and ADG of Anglo-Nubian kids were 2.54 kg, 13.12 kg and 86.8 g, while the corresponding values for Baladi kids were 2.27
kg, 10.21 kg and 64.9 g, respectively. The effect of season and year of birth, sex of kid, type of birth and parity on all traits were
significant (P<0.0lor P<0.05) except for the effect of parity on WW and ADG of Baladi kids which were not significant. Genetic
parameters and breeding values for the studied traits were estimated for each breed separately using Wombat program, fitting
multivariate animal models. Estimates of the direct heritability (h%) were 0.097, 0.109 and 0.095 for BW, WW and ADG of Anglo-
Nubian kids, respectively. The corresponding values for Baladi Kids were 0.060, 0.280 and 0.292for the respective traits. Estimates of
the maternal heritability (h%,) were 0.238, 0.106 and 0.097 for BW, WW and ADG of Anglo-Nubian kids, respectively. The
corresponding values for Baladi Kids were 0.045, 0.178 and 0.162 for the respective traits. Estimates of the fraction of variance due to
maternal permanent environmental effects (c%) were 0.488, 0.057 and 0.066 for BW, WW and ADG of Anglo-Nubian kids, respectively.
The corresponding values for Baladi kids were 0.295, 0.038 and 0.021 for the respective traits. These results indicate that maternal effect
is an important source of variation for pre-weaning growth traits of kids of both breeds. The genetic correlations (ry) among growth traits
of both breeds were significant (P<0.01), ranging from 0.677 to 0.999. These high and positive correlations indicate that selection for any
of growth traits can lead to positive genetic progress in the others. The maternal genetic correlations (r,,) were low to high, being 0.329,
0.061 and 0.962 between BW and WW, between BW and ADG and between WW and ADG of Anglo-Nubian kids, respectively. The
corresponding values for Baladi kids were 0.347, -0.027 and 0.919. The maternal permanent environmental correlations (r;) among
growth traits of Anglo-Nubian kids were considerably high and ranged from 0.925 to 0.999, the respective values for Baladi kids were
close to unity. The phenotypic correlations (r,) were 0.393 and 0.240 between BW and each of WW and ADG of Anglo-Nubian kids,
while the value between WW and ADG was greatly higher being 0.962. The corresponding values in the case of Baladi kids were close
to unity. The breeding values for BW, WW and ADG of Anglo-Nubian bucks varied between -0.131 and 0.324 kg, between -0.591 and
1.818 kg and between -4.64 and 12.27 g, respectively, the corresponding values for Baladi bucks were between -0.144 and 0.112 kg,
between -2.277 and 1.205 kg and between -18.08 and 9.28 g for the respective traits. The genetic trends estimated by the regression of
bucks breeding values on time were positive but non-significant for all studied traits of both breeds. The results in general indicate the
need for designing an effective selection program to improve growth traits of kids in both breeds.
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INTRODUCTION Kantanamalakul et al. 2008, Otuma and Osakwe 2008,

: ; : . Supakorn and Pralomkarn 2009, Alade et al. 2010
The pre-weaning growth traits are important in any . ' !
goat’s enterprise. Birth and weaning weights of kids are Gholizadeh et al. 2010, Supakorn et al. 2011, Mohammadi

related to survival and postnatal development. Rapid pre-  ©t @l 2012, Bedhane et al. 2013, Bhattarai et al. 2017 and
weaning growth of kigs can reduce Ec)he rearing cgsts Kuthu et al. 2017). Accurate estimate of breeding values of

resulting in more profit to goat producers (Roy et al 2008, pre-weaning growth traits of kids are important to achieve

Hermiz et al. 2009, Zhang et al. 2009, Bazzi and Ghazaghi genetic evaluations that are necessary to select parents of

2011, Kuthu et al. 2013, Belay and Mengistie 2013, Hasan (1€ next generation (Supakorn and Pralomkarn 2009 and
et al. 2014 and Bolacali et al. 2017). Kuthu et al. 2017). Genetic trends for early growth traits of

Numerous investigators worked on various goat kids of different goat's breeds have been reported by

breeds worldwide indicated that maternal effects are ~Scveral researchers (Snyman 2012, Hasan et al. 2014,
important source of variation in pre-weaning growth traits Kuthu et al. 2017, Rout et al. 2018 and El-Awady et al.
of kids (Boujenane and El Hazzab 2008, Roy et al. 2008, 2019). - . L .

Supakorn and Pralomkarn 2009, Zhang et al. 2009, _ The objective of tf_\ls investigation was to estimate
Gholizadeh et al. 2010, Gowane et al. 2011, Mohammadi genetic parameters, brgedmg values and genetic tr_ends of
et al. 2012, Bedhane et al. 2013, Sadegh et al. 2013, Gupta b!rth and weaning weights and average daily gain frOT“
et al. 2016 and El-Awady et al. 2019). Therefore, the birth to weaning of Anglo-Nubian and Baladi kids in

maternal effects should be taken into consideration when
carrying out genetic evaluations of pre-weaning growth
traits of kids in order to achieve an accurate assessment
genetic merits (Boujenane and El Hazzab 2008, Roy et al.
2008, Gholizadeh et al. 2010, Gowane et al. 2011, Osman
2013, Sadegh et al. 2013, Rout et al. 2018 and El-Awady
etal. 2019).

The estimates of genetic and phenotypic parameters
are essential for formulating efficient breeding programs
and selection strategies for the genetic improvement of
kids' growth traits (Boujenane and El Hazzab, 2008,

Egypt.
MATERIALS AND METHODS

Source of data:

Data used for this investigation were collected from
the records of the goat herd of the Experiment Station,
Faculty of Agriculture, Alexandria University. The data
covered the period from 1997 to 2014 and were collected
from the records of 592 and 347 Anglo-Nubian and Baladi
kids' offspring of 21 and 18 bucks and 132 and 89 does,
respectively. Descriptive statistics and distribution of the
data are presented in Table 1.
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Table 1. Descriptive statistics and distribution of the
data for studied traits of Anglo- Nubian and
Baladi Kids.
Anglo-Nubian Baladi

BW WW ADG BW WW ADG
Mean, (kgorg) 254 1312 86.8 227 1021 64.9
SD 054 345 2766 043 258 19.79
C.V (%) 21.13 26.33 31.87 19.05 25.23 30.50
No. of records 592 459 459 347 291 291
No. of bucks 21 19 19 18 17 17
No. of does 132 95 95 89 83 83
No.ofbuck kids 291 224 224 174 139 139
No.ofdoekids 301 235 235 173 152 152
No. of singlekids 132 103 103 110 92 92
No.oftwinkids 389 300 300 219 184 184
No. of tripletkids 71 56 56 18 15 15
BW: birth weight, WW: weaning weight, ADG: average daily gain
Herd management:

Animals were housed in semi closed pens, fed on
berseem (Trifolium alexandrinum) during winter and
spring and on stubble and berseem hay and/ or fodder
sorghum (Sorghum bicolor) during summer and autumn.
Supplementary concentrate ration of about 0.25 kg / head
were offered daily along the year.

The herd was managed for all year round Kidding.
Females were first mated at about 18 months of age. Bucks
and does were selected as yearlings on the basis of visual
appraisal for type and size rather than on a pre-set intensive
selection programme. Once the doe entered the breeding
herd, there is no chance for culling until the end of its
productive life. Kids were weighed 12-24 hours after birth
to the nearest 0.01 kg. They were weaned at about 4
months of age.

Statistical analysis:

Least squares analysis of variance were utilized to
test the significance of the fixed effects of season of birth
(4 seasons), year of birth (6 periods), sex of kid (male and
female), type of birth (single, twin and triplet) and parity (6
parities) on birth weight (BW), weaning weight (WW) and
average daily gain (ADG) from birth to weaning. Months
of birth were classified by season into autumn (September,
October and November), winter (December, January and
February), spring (March, April and May) and summer
(June, July and August). Years of birth were classified to
six periods (1= 1997-1999, 2= 2000 - 2002, 3=2003 -
2005, 4= 2006 — 2008, 5= 2009-2011 and 6= 2012-2014).
Parity was between 1 and 6 or over. Data were analyzed
for each breed separately using GLM procedure (SAS
2008). The statistical model fitted was:

Yijkimn = U + Aj + Bj + C+ Dy + Py + €jjiamn
where,

Yijmn: either BW, WW or ADG; p: an underlying constant
specific to each trait; A;: the fixed effect of i" season of birth (i=1,2,3
and 4); B;: the fixed effect of j™ year of birth (j=1,2,3......6); C: the
fixed effect of K" sex of kid (k=1 and 2); D: the fixed effect of I" type of

birth (I=1,2 and 2); Py,: the fixed effect of m" parity (m=1,2,3.....6) and
gjjmn: Fandom residual assumed to be independently and normally

Items

2
distributed with mean zero and variance Og .

(Co) variance components, genetic parameters and
breeding values were estimated using the Wombat

program (Meyer 2006) fitting a multivariate animal model.
The assumed model was:

y=Xb+Za+Z,m+Zc+e
where

y is a n x 1 vector of observations for each trait; b, a, m, ¢
and e are vectors of fixed effects (season of birth, year of birth, sex of
kid and type of birth and parity), direct additive genetic, maternal
additive genetic, maternal permanent environmental and the residual
effects, respectively; X, Za, Zm, Zc are the incidence matrices of fixed
effects, direct additive genetic, maternal additive genetic and
maternal permanent environmental effects;

A is the numerator relationship matrix between
animals; and o,y i the covariance between additive direct
and maternal genetic effects. The (co)variance structure for
the model was:

V(@)=Ad%, V(m)=A 6%, V(C) = I 6%, V(e) = Ir % and Cov (3, m) =0
where

I and Ig are identity matrices with orders equal to the
number of dams and the number of Kids, respectively and 6%, 6*y, 6%,
and o’ are direct additive genetic variance, maternal additive genetic
variance, maternal permanent environmental variance, and residual
variance, respectively. Estimates of heritability (h%), maternal
heritability (h%,) and permanent maternal environmental effect (c?)
were calculated as ratios of estimates of 6%, 6y, and 6%, respectively,
to the phenotypic variance (¢%).

The genetic trends for the studied traits were
computed as the regression coefficients of bucks breeding

values on their year of birth.

RESULTS AND DISCUSSION

Descriptive statistics and distribution of the data for
studied growth traits of Anglo-Nubian and Baladi kids are
shown in Table 1. The overall means of BW, WW and
ADG of Anglo-Nubian kids were 2.55 kg, 13.18 kg and
87.17 g, respectively, the corresponding values for Baladi
kids were 2.25 kg, 10.19 kg and 64.74 g for the respective
traits (Table 1).

I- Fixed effects:

The results of analysis of variance in Table (2)
show that fixed effects on the studied traits were generally
significant (P<0.0lor P<0.05), except for the effect of
parity on WW and ADG of Baladi kids which were not
significant. The results found in this study are in agreement
with those reported by Alade et al. 2008, Boujenane and El
Hazzab 2008, Otuma and Osakwe 2008, Rashidi et al.
2008, Hermiz et al. 2009, Zhang et al. 20009,
Thiruvenkadan et al. 2009, Sodiq et al. 2010, Supakorn et
al. 2011, Mohammadi et al. 2012, Andries 2013, Bedhane
et al. 2013, Deribe and Taye 2013, Kuthu et al. 2013,
Osman 2013, Bingol et al. 2014, Ray et al. 2015, Gupta et
al. 2016, Syahirah et al. 2016, Bolacali et al. 2017, Msalya
etal. 2017, and Rout et al. 2018.

IT- Genetic and phenotypic parameters:
A- Variance components and heritabilities:

Estimates of variance components (023, cszm, GZC, cze
and o%), heritabilities (h°, and h%;) and fraction of variance
due to maternal permanent environmental effects (c?) for
BW, WW and ADG of Anglo-Nubian and Baladi kids are
shown in Table (3). The estimates of variance components
for BW, WW and ADG of Anglo-Nubian kids were higher
than those of Baladi, except the estimates of 6% for WW
and ADG.

244



J.Animal and Poultry Prod., Mansoura Univ., Vol. 10 (8), August , 2019

Table 2. Mean squares (MS) and level of significance (P<) of factors affecting studied traits of Anglo- Nubian and

Baladi kids.
Source Anglo-Nubian Baladi
of MS MS
variation df* (P<) BW WWwW ADG df* <) BW WWwW ADG
Season of 3 MS 454 58.21 4142.0 3 MS 0.51 27.72 1734.7
birth (P<) 0.0001 0.0080 0.0047 (P<) 0.0428 0.0064 0.0046
Year of 5 MS 1.30 32.46 1959.2 5 MS 0.83 38.24 2430.8
birth (P<) 0.0005 0.0196 0.0267 (P<) 0.0006 0.0001 0.0001
Sex of 1 MS 6.82 141.890.00 7496.8 1 MS 454 196.36 9779.4
kid (P<) 0.0001 06 0.0019 (P<) 0.0001 0.0001 0.0001
Type of 2 MS 1484 137.160.00 6459.2 2 MS 5.39 92.52 4426.1
birth (P<) 0.0001 01 0.0003 (P<) 0.0001 0.0001 0.0001
Parity 5 MS 3.82 52.03 2168.7 5 MS 1.16 6.56 236.7
(P<) 0.0001 0.0007 0.0156 (P<) 0.0001 0.4244 0.6961
Error MS  0.29(575) 11.93 (442) 764.7 (442) MS 0.19(330) 6.62(290) 391.2 (290)

BW: birth weight, WW: weaning weight, ADG: average daily gain
Not significant (P>0.05); Significant (P< 0.05); highly significant (P< 0.01)

Values between parentheses are the degrees of freedom (df) of the error term. Degrees of freedom of BW of both Anglo-Nubian and Baladi

breeds were the same for WW and ADG except for error.

Table 3.VVariance components, and heritabilities for studied traits of Anglo-Nubian and Baladi kids.

ltem Anglo-Nubian Baladi

BW WW ADG BW WW ADG
0% 0.039 143 78.36 0.012 2.00 120.40
om 0.096 1.39 79.88 0.009 1.27 66.94
o’ 0.072 0.755 54.09 0.059 0.27 8.54
o% 0.197 9.56 610.74 0.120 3.60 216.23
% 0.404 13.14 823.07 0.200 7.14 412.11
h’+ S.E 0.097(0.112)  0.109(0.096)  0.095(0.099)  0.060(0.057)  0.280(0.067)  0.292(0.027)
h%,t S.E 0.238(0.135)  0.106(0.091)  0.097(0.092)  0.045(0.499)  0.178(0.448)  0.162(0.468)
¢+ SE 0.488(0.093)  0.057(0.074)  0.066(0.092)  0.295(0.484)  0.038(0.432)  0.021(0.453)

BW: birth weight, WW: weaning weight, ADG: average daily gain
o’ maternal permanent environmental variance

¢?: fraction of phenotypic variance due to maternal permanent environmental effects.

The estimates of h?, were 0.097, 0.109 and 0.095
for BW, WW and ADG of Anglo-Nubiankids, while those
of Baladi kids were 0.060, 0.280 and 0.292, respectively.
The low h?, estimates obtained in this study for BW, WW
and ADG of Anglo-Nubian kids indicate that direct genetic
effects constitute a small portion of the phenotypic
variances for these traits. Hence, low genetic response
through direct selection for these traits in Anglo-Nubian
kids would be expected. The h?, estimate obtained in this
study for BW of Baladi kids was low, while those of WW
and ADG of Baladi kids were moderate. Thus, improving
these traits by selection would be possible. Low to high h?,
estimates varying from 0.04 to 0.50, from 0.02 to 0.52 and
from 0.04 to 0.43 for BW, WW and ADG of kids of
various goats breeds were reported in the literature (Shaat
et al. 2007, Boujenane and EI Hazzab2008,
Kantanamalakul et al. 2008, McManus et al. 2008, Rashidi
et al. 2008, Roy et al. 2008, Thiruvenkadan et al. 2009,
Zhang et al. 2009, Gholizadeh et al. 2010, Gowane et al.
2011, Supakorn et al. 2011, Mohammadi et al. 2012,
Osman 2013, Sadegh et al. 2013, Bedhane et al. 2013,
Hasan et al. 2014,Gupta et al. 2016, Kuthu et al. 2017,
Rout et al. 2018 and El-Awady et al. 2019). The present
estimates of h% for all studied traits are generally in
agreement with those found in the literature on several
breeds of goats.

The current estimates of h?,, were 0.238, 0.106 and
0.097 for BW, WW and ADG of Anglo-Nubian kids, and

the corresponding values for Baladi kids were 0.045, 0.178
and 0.162, respectively. The estimates of h%, for body
weights of Anglo-Nubian kids showed a tendency to
decrease from birth to weaning. This tendency has also
been documented in several studies on goats (Roy et al.
2008, Rashidi et al. 2008, Zhang et al. 2009, Gholizadeh et
al. 2010, Sadegh et al. 2013, Osman 2013, and Gupta et al.
2016). An opposite trend was observed for BW and WW
in Baladi kids, where the estimate of h%, for BW was
higher than that of WW. Hence, maternal additive effects
constitute an important part of variation for BW of Anglo-
Nubian kids. An adverse trend was observed for Baladi
kids. Hence, the maternal genetic effect was determined to
be less important for BW of Baladi kids. The low h?,
estimates for WW and ADG of Anglo-Nubian and Baladi
kids indicate that maternal genetic effects constitute a little
portion of the phenotypic variances for these traits in both
breeds. Low to high h?, estimates ranged from 0.04 to
0.43, from 0 to 0.30 and from 0.01 to 0.30 for BW, WW
and ADG of kids of various goats breeds in different
countries have been well documented in the literature
(Boujenane and El Hazzab 2008, Kantanamalakul et al.
2008, McManus et al. 2008, Rashidi et al. 2008, Roy et al.
2008, Zhang et al. 2009, Gholizadeh et al. 2010, Gowane
et al. 2011, Supakorn et al. 2011, Mohammadi et al. 2012,
Snyman 2012, Bedhane et al. 2013, Osman 2013, Sadegh
et al. 2013 and El-Awady et al. 2019). Hence, the current
estimates of h?%, for all studied traits are generally in
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accordance with those reported in the literature on several
breeds of goats.

The present estimates of the fraction of variance
due to maternal permanent environmental effects (c?) were
0.488, 0.057 and 0.066 for BW, WW and ADG of Anglo-
Nubian kids, and the corresponding values for Baladi kids
were 0.295, 0.037 and 0.021, respectively. The ¢ estimate
for BW of Anglo-Nubian kids was high, but for Baladi
kids was moderate. Whereas, the c? estimates for WW and
ADG of both breeds were low. Estimates of ¢? for WW
and ADG of Anglo-Nubian were relatively higher than
those for Baladi kids. Maternal permanent environmental
effect probably reflects the differences in the uterine
capacity of the does for growth of the fetus and the effect
of multiple births. Low to moderate ¢* estimates varying
from 0 to 0.35, from 0 to 0.24 and from 0.05 to 0.07 for
BW, WW and ADG of kids of various goats breeds in
different countries have been reported in the literature
(Boujenane and El Hazzab 2008, Kantanamalakul et al.
2008, McManus et al. 2008, Rashidi et al. 2008,
Gholizadeh et al. 2010, Gowane et al. 2011, Snyman 2012,
Bedhane et al. 2013, Osman 2013, Sadegh et al. 2013,
Rout et al. 2018 and EI-Awady et al. 2019). In view of the
current ¢® values, maternal permanent environmental effect
is a crucial portion of variation for BW of both breeds
especially for Anglo-Nubian.

The present h%, and c? estimates indicate that
maternal effects are an important source of variation for
pre-weaning growth traits of Anglo-Nubian and Baladi
kids. Similarly, several studies on goats showed that
maternal effects are important source of phenotypic
variation for early growth traits of kids (Roy et al. 2008,
Rashidi et al. 2008, Zhang et al. 2009, Gholizadeh et al.
2010, Gowane et al. 2011and Osman 2013, Sadegh et al.
2013, Gupta et al. 2016 and Rout et al. 2018). Therefore,
the maternal effects should be taken into consideration
when carrying out genetic evaluations of pre-weaning
growth traits of kids of both breeds in order to achieve
accurate assessment genetic merits.

B- Genetic and phenotypic correlations:

All correlations (rg, m, rc and r,) among all studied
traits of both breeds are shown in Table 4. The ry, rcand r,,
values were positive and significant (P<0.01). The r,
values between BW and WW and between WW and ADG
of kids of both breeds were positive and significant
(P<0.01). The r,, value between BW and ADG of Anglo-
Nubian was positive and non-significant but that of Baladi
kids was negative and non-significant.

The genetic correlations (rg) between BW and each
of WW and ADG were high for Anglo-Nubian and Baladi
kids. The correlations between WW and ADG of both
breeds were extremely high close to unity. Hence, selection
for any of growth traits could result in positive genetic
response in the others. In view of the current ry values,
there are high genetic correlations among the growth traits
of the two breeds. Low to high ry values ranging from 0.23
to 0.71, from 0.18 to 0.92 and from 0.47 to 0.93 between
BW and WW, between BW and ADG and between WW
and ADG of kids of various goats breeds have been
reported in the literature (Shaat et al. 2007, Boujenane and
El Hazzab 2008, McManus et al. 2008, Rashidi et al. 2008,
Supakorn and Pralomkarn 2009, Thiruvenkadan et al.

2009, Gowane et al. 2011, Supakorn et al. 2011, Snyman
2012, Bedhane et al. 2013, Sadegh et al. 2013, Hasan et al.
2014, Bhattarai et al. 2017, Kuthu et al. 2017 and El-
Awady et al. 2019). The direct genetic correlation
measures the relationship between the breeding values of
two traits. Therefore, this correlation is important for any
breeding strategy based on selection of one trait which will
result in positive change in the second trait.

Table 4. Correlation coefficients among studied growth
traits of Anglo-Nubian and Baladi kids.
Anglo-Nubian Baladi
Item BW& BW& WW& BW& BW& WW&

WW  ADG ADG WWwW ADG ADG
rg 0.847** 0.677** 0.962** 0.820** 0.793** 0.999**
SE (0441) (0.626) (0.054) (0.355) (0.429) (0.140)
et 0.320%* 0.061™° 0.962** 0.347** 0.027™- 0.919**
SE (0430) (0519) (0.044) (0.361) (0.533) (0.302)
r&  0.925%* 0.926** 0.999** 0.992** 0.981** (0.997**
SE (0.327) (0.362) (0.036) (0.484) (0.578) (0.010)
r+  0.393** 0.240** 0.962** 0.986™* 0.982** 0.998**
SE (0.053) (0.059) (0.004) (0.140) (0.150) (0.089)
BW: birth weight, WW: weaning weight, ADG: average daily gain
r.: maternal permanent environmental correlation
NS: Not significant (P>0.05); *: Significant (P<
**: Highly significant (P< 0.01)

Maternal genetic correlations (r.,) between BW and
WW of Anglo-Nubian and Baladi kids were moderate
(0.329 and 0.347, respectively), but the correlations
between BW and ADG were close to zero (Table 4).
However, the r,,, values between WW and ADG of the two
breeds were extremely high. Rashidi et al. (2008) reported
moderate r, value of 0.43 between BW and WW of
Markhoz kids in Iran. Supakorn and Pralomkarn (2009)
obtained moderate r,, estimate of 0.70 between BW and
WW of goats in Thailnd. Later, Supakorn et al. (2011)
reported moderate to high r,, estimates of 0.66, 0.52 and
0.74 between BW and WW, between BW and ADG and
between WW and ADG of meat goats, respectively.
Snyman (2012) found moderate r,,, value of 0.44 between
BW and WW of goats in South Africa. EI-Awady et al.
(2019 obtained moderate r,, estimate of 0.60 between BW
and WW of Zaraibi kids. In view of the current r,, values,
there is a high maternal genetic correlation between WW
and ADG of kids in the two breeds.

All maternal permanent environmental correlations
(r) among growth traits of both breeds were extremely
high, ranging from 0.925 to 0.999. In Iran, Rashidi et al.
(2008) reported moderate r. value of 0.58 between BW and
WW of Markhoz kids. The maternal permanent
environmental correlation measures the degree to which
two traits respond to the same maternal permanent
environmental variation. In view of the current r, estimates,
there is high degree of resemblance among the growth trait
of both Anglo-Nubian and Baladi kids in their response to
the same maternal permanent environmental variation.

The phenotypic correlations (r,) were moderate
(0.393) and low (0.240) between BW and WW and
between BW and ADG of Anglo-Nubian, but were
extremely high close to unity for Baladi kids. The
correlations between WW and ADG of both breeds were
extremely high close to unity. Similarly, low to high r,
values ranging from 0.13 to 0.67, from 0.11 to 0.98 and
from 0.13 to 0.80 between BW and WW, between BW and
ADG and between WW and ADG of kids of various goats

0.05);
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breeds in different countries have been intensively
documented in the literature (Shaat et al. 2007, Boujenane
and El Hazzab 2008, McManus et al. 2008, Rashidi et al.
2008, Supakorn and Pralomkarn 2009, Thiruvenkadan et
al. 2009, Gowane et al. 2011, Supakorn et al. 2011,
Snyman 2012, Bedhane et al. 2013, Sadegh et al. 2013,
Hasan et al. 2014,Gupta et al. 2016, Bhattarai et al. 2017,
Kuthu et al. 2017 and EI-Awady et al. 2019). Hence, the
current estimates of r,, for all studied traits are generally in
accordance with those reported in the literature on several
breeds of goats.

C- Breeding values (BV):

The estimated breeding value (EBV) is an estimate
of the genetic potential of the animal expressed relative to
the population average. The EBV for BW, WW and ADG
of bucks of both breeds are presented in Table 5. The
ranges of EBV for WW and ADG were higher for Anglo-
Nubian bucks than Baladi. In view of the obtained EBV,
there is good evidence that bucks of both breeds had never
been neither evaluated nor selected. Consequently, a
considerable rate of genetic improvement in early growth
traits of kids could be achieved through selection of bucks.
In Pakistan, Kuthu et al. (2017) indicated that the EBV for
BW, WW and ADG of teddy bucks varied from -0.16 to
0.08 kg, from -0.61 to 0.40 kg and from -0.21 to 1.20 g,
respectively. The estimated breeding values of pre-
weaning growth traits of kids are important for evaluating
bucks for genetic merits.

Table 5. Estimated breeding values (EBV) for studied t
raits of Anglo-Nubian and Baladi bucks.

Anglo-Nubian Baladi

Trait EBV EBV
Min. Max. Range Min. Max. Range
BW(kg) -0.131 0.324 0.455 -0.144 0.112 0.256

WW (kg) -0.591 1.818 2409 -2.277 1.205 3.482
ADG (g) -464 1227 1691 -18.08 928 27.36
BW: birth weight, WW: weaning weight, ADG: average daily gain
D- Genetic trends:

Table (6) shows that regression coefficients (b) of
estimated breeding values of bucks on time were positive
but insignificant for all traits of both breeds. This might be
attributed to lack of or ineffective selection of bucks and to
the changes occurred in the feeding regimes and
management practices across the years. Snyman (2012)
obtained positive genetic trends of 0.04 and 0.57 kg for
BW and WW of goats. Hasan et al. (2014) reported
negative genetic trends of -0.019 and -0.020 kg for BW
and WW of Ettawa goats. Kuthu et al. (2017) showed
positive genetic trends for BW and WW, but negligible
negative trend close to zero for ADG of Teddy goats. Rout
et al. (2018) showed positive genetic trends for BW and
WW of Jamunapari kids. ElI-Awady et al. (2019) found
positive genetic trends of 6.22 for BW and 33.50 for WwW
of Zaraibi kids.

Table 6. Regression coefficients (b+ SE) of estimated
breeding values of bucks on studied traits of
Anglo-Nubian and Baladi breeds.

Trait Anglo-Nubian Baladi
b+ SE b+ SE
Birth weight (kg) 0.004%+0.004  0.001+0.004
Weaning weight (kg) 0.028%+0.023  0.010™ +0.044
Average daily gain (g) 0.204" +0.159  0.073"° +0.340

NS: Not significant (P>0.05)

CONCLUSION

The low direct additive genetic variations in WW
and ADG of Anglo-Nubian kids confirmed that low
genetic response by direct selection for these traits would
be expected, but moderate direct additive genetic variations
in WW and ADG of Baladi confirmed that considerable
genetic response by direct selection for these traits would
be expected. The results indicated that maternal effects are
considerable source of variation in pre-weaning growth
traits of kids of both breeds. The high and positive genetic
correlations among kids' growth traits indicated that
improvement of any trait by selection would result in
positive changes in the others. The low positive and
insignificant genetic trends for BW, WW and ADG of both
breeds were probably due to the absence of selection or
planned matings since the bucks had never been neither
evaluated nor selected. Consequently, a considerable rate
of genetic progress in kids' growth traits could be achieved
through selection of bucks based on their breeding values.
In general, the results showed the need for designing an
effective selection program to improve growth traits of
kids of both breeds in this herd.
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