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ABSTRACT

The objective of this study was to estimate the genetic parameters of three
important categorical traits in sheep using GIBBS SAMPLING (GS) program. These
traits were conception rate (CR), number of lambs born (NLB) and number of iambs
weaned (NLW) of Rahmani ewes in Egypt. Data consisted of 1437 Rahmani ewes
raised at two farms, Mehallet-Mousa (mid deita) and El-Serw (North Delta), belong to
the Animal Production Research Institute (APRI) Ministry of Agriculture. The mode!
included the effects of location, year of lambing, season and parity as fixed effects
and the effects of the additive genetic and permanent environmental variances as
random effects. The heritability estimates for CR, LB and LW were 0.01, 0.02 and
0.02 as a result of GS program, respectively. Genetic correlations were 0.93, 0.76
and 0.79 between CR and NLB , CR and NLW and between NLB and NLW,
respectively.
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INTRODUCTION

In animal breeding, the major objectives of data analysis are
estimation of the genetic merits of animals and genetic parameters (Luo et ,
(2001). Most applications of quantitative genetics theory to animal breeding
concerns with the characters showing a continuous phenotypic distribution.
in some prediction problems, the response is categorical rather than
quantitative,

Many traits of importance in animal production such as lambs born ,
lambs weaned and conception rate in sheep present as discrete distribution
of phenotypes. This sort of characters known as threshoid, can be analysed
by postulating an underlying continous distribution of phenotypes which maps
into the observed distribution via a set of fixed threshold.

Analysis of categorical data is a very fertile research area and it has
a very rich literature. The model for the analysis of ordered categorical data is
calied threshold model. Accurate estimates of variance components are
importart for genetic improvement. Recently developed procedures such as
the Gibbs Sampler (GS) avoid the need for numerical integration by taking
repeated samples from the posterior distributions with generalized Markov
Chain Monte Carlo (MCMC) methods (wang, 1998).

PR,



Elsayed, Manal M. A. et al.

The purpose of this study was to estimate genetic parameters
(heritability, genetic and phenotypic correlation) using GS in the case of
binary trait (CR) and polychotomous traits (NLB and NLW) for Rahmani

ewes.
MATERIALS AND METHODS

Data used in the present study were collected from two experimental
stations belonging to Ministry of Agriculture during the period of 1970 up
t01993. Rahmani flock used in this study were raised on two stations,
Mehallet- Mousa (Mid Delta) and EI-Serw (North Delta). The total available
number of Rahmani ewes for this study was 1437. The numbers of ewes,
sires and dams were 371, 62 and 255 from Mehallet Mousa while, were
1066, 128 and 677 from EI-Serw, respectively.

Intensive production system of three mating (May, January and
September) in two years was followed in the experimental farms. Lambs
were weaned at eight weeks of age. At mating, ewes were randomly divided
into groups of 30-35 ewes and tethered with a fertile ram. Ewes of each
group were kept for 3545 days. Lambs were kept with their dams all the
time up to weaning at the age of eight weeks. From June to November, ewes
were fed on crop stubbles and green fodder if available besides a
concentrate mixure (24% corn, 38% cotton-seed meal, 37% wheat barn and
1% salt), clover hay and rice straw.

Before the beginning of the mating season the ewes were fed about
va kg /ewe/ d supplementary concentrate for two weeks and also during the
last 2-4 weeks of pregnancy and first week of lactation if available.

Reproductive studied traits were conception rate (CR), number of
lambs born per ewe joined (NLB) and number of lambs weaned (NLW).

Model
The Gibbs Sampling (GS) program was used to estimate the

variance -covariance components of the previous mentioned categorical
traits. The Gibbs Sampling (GS) program which referred to Monte Carlo
Marcov Chain methods is based on Bayesian methods for estimation of
variance covariance components. The following threshold muitiple-trait
model was used to obtain variance and covariance components for the
studied traits using gibbs sampling:
Yikmn = B+ Li+ Rj+ S + Py + @y, + perm + €jumn
u The overall mean;
is the record of the studied trait (CR, NLB or NLW) belongs to the m™

Yl‘klmn
] ewe in the i"" location of the J" year of the k™ season of the " parity;
L is the fixed effect of the i" location (2 levels);
R is the fixed effect of the jth year (23 levels);
S is the fixed effect of the k" season (3 levels);
P is the fixed effect of the I parity (12 levels);
am is the random effect of the additive genetic effect of the m" ewe:
perm is the random permanent environmental effect on the m™

ewe;
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€ijkimn is the random residual effects associated with each observation.

The first binary trait (CR) was classified into two categories (0 or 1),
the second (NLB)and the third (NLW) were order categorical traits classified
into 4 levels (0,1,2 or 3) for each of them.

Analysis of variance was obtained using SAS (1996). The model
contained all fixed effects in the previous model to obtain the significancy of
each effect.

RESULTS AND DISCUSSION

Anova (table 1) indicated that all main effects and all the interactions
between each two of them were highly significant (P<0.01) except the
interaction between L*S (P>0.05). Table 1, also contained the overall mean
and SD for each trait.

Table 1. Analysis of Variance of conception rate (CR), lambs born (NLB)
and lambs weaned (NLW).
Mean Square

XX D.F. CR__| NLB NLW _
IL 1 4.97 10.744 11.512
Y 22 0.517 1.391 1329
IS 2 0.794 4.660 4.840
P 11 | 0.223™ 2.084 1.503
L*Y 19 0.486 0.984 1.084
L*S 1 0.027™ 0.069™ 0.234™
L*P 11 0.334 1.311 0.896
Y*S 11 1.064 2.095 2211
Y*P 174 0.272 0.599 0.595
S*P 18 0.323 1.158 0960 |
TOTAL 7058 - - -
ERROR 6781 0.169 0.396 0.386
R2 0.132 0.146 0.142
CV. 23523 | 67.825 78.750
OVERALL MEAN 1.749 00.928 00.789

SD 0.433 00.667 00.658

* pr<=0.05

** pr<=0.01

ns not significant(pr>0.05)

The heritability estimates for each of the three traits are shown in
table 2 . also the estimates of genetic (above) and phenotypic (below
diagonal) correlations are shown in the same table.

Most heritability estimates of reproductive traits in sheep ranged from
0 to 0.2 (Turner 1969). The results of the present study indicated that the
heritability estimates were 0.014+0.002, 0.022+0.010 and 0.025+0.001 for
the three studied traits, respectively.

4567



Elsayed, Manal M. A. et al.

Table 2. Heritability estimates (on), genetic (above) and phenotypic
(below) diagonal of conception rate (CR), lambs born (NLB)
and lambs weaned (NLW), respectively and the respective

standard errors.

CR NLB NLW
CR 0.014+0.002 0.939+0.120 0.761+0.140
NLB 0.994+0.130 0.022+0.010 0.799+0.110
NLW 0.927+0.110 0.916+0.100 0.025+0.001

The observed estimates were low and were in common with that
observed by most workers (Olesent et al 1995) while were lower than those
estimates of (Mousa 1999). However, these traits will respond very slowly to
selection. Results from Olesent et al. (1995) showed that the heritability
estimates of number of lambs born at 1,2 and 3 years were 0.12, 0.08 and
0.06 , respectively. Olesent et al. (1995) also discussed that number of
lambs born is a typical categorical trait, which deviate from the normal
distribution assumed by the linear model. Estimates of the genetic and
phenotypic correlations between the three traits are also given in table 2.
The genetic correlations obtained generally tended to be high and all of them
were positive. The phenotypic correlations are all positive and tend to be
greater than the corresponding genetic ones, may be due to the high effect of
the environmental factors on the studied traits. The results of Aboul-Naga et.
al. (1985), were close to that in present study, where the overall h®s of
conception rate , NLB and NLW per ewe joined and for NLB and NLW per
ewe lambing were 0.11 £ 0.05, 0.01 +0.04, 0.07 £.0.04, 0.05_+.0.05 and
0.11_£_0.05. Genetic correlations between CR and NLB and NLW per ewe
Jomed ranging from 0.56 to 0.91 for Ossimi and from 0.67 to 0.86 for
Rahmani. In another study of Galal et al. (1988), the h? 's averaged 0.06
0.06 for NLB per ewe mated, 0.05 £.0.05 for NLW per ewe mated. From the
results of the same study, authors reported that genetic correlation between
traits were generally high and posmve as in the present study. Also Brash et.
al., (1994) reported that estimates of h? were 0.06 + 0.02 for NLB, 0.04 + 0.01
for NLW (per ewe joined) and 0.02 £ 0.01 for fertility. Snyman et al. (1998)
showed the variance-covariance components and genetic correlations using
derivative free restricted maximum liklihood procedure, so high significant
genetic (0.828-0.998) and phenotypic (0.791-0.920) correlations were
obtained among the reproduction traits (NLB and NLW).

Clesen et al. (1995) compared linear model , threshold model and
poisson model for genetic evaiuation of litter size in sheep. The models were
found to perform similarly, indicating that little is gained by using the more
computer-demanding non-linear models, that don't require normal distribution
of the data.

Luo et al. (2001) reported that the gibbs sampling has opened broad
prospects for the application of bayesian analysis in animal breeding .
However for categorical traits, because of the extreme category problem in
which all observations for seme subclasses are in the same category,
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threshold animal model using gibbs sampling may yield biased estimates,
poor or slow mixing of the gibbs chain (Luo et al., (2001)).

In conclusion, From Turner (1969) study to Luo et al. (2001) study ,
the categorical studied traits yielded poor estimates of genetic parameters
as indicated in the present study. . The development of the estimation
procedures didn't yield an improvement in the estimates of these traits. So,
these traits will respond very slowly to selection (O’Ferrall, 1976).

REFERENCES

Aboul-Naga, A. M.; H. Mansour and E. Afifi (1985). Genetic aspects of
reproductive performance in two local fat-tailed breeds of sheep.
Egyptian Journa! of Genetics and Cytology.,14(1):11-20;19 ref.

Brash, L. D.; N.M. Fogarty and A. R. Gilmour (1994). Reproductive
performance and genetic parameters for Australian Dorset
Sheep.Australian Journal of Agricultural Research , 45(2): 427-441; 30
Ref.

Mousa, E. (1999). Genetic analysis of growth and reproductive traits in
sheep data using ristricted maximum likelihood and Gibbs Sampling.
Phd .

Galal, E. S. E; N. Z Bedier, A. A Younis and H. Mansour (1988).
Proceeding, 3rd World Congress on Sheep and Beef Cattle Breeding ,
19-23 June 1988 , Paris., (2):500-502; 9 ref.

Olesen, |. . M. Svendsen, G. Klemetsdal and T. A. Steine (1995).
Application of a multiple-trait animal model for genetic evaluation of
maternal and lamb traits in norwegian sheep. British Society of Animal
Science, 60:457-469.

Luo, M. F.; P. J. Boettcher; L. R. Schaeffer and J. C. M. Dekkerst (2001).
Bayesian Inference for categorical traits with an application to variance
component estimation. J. Dairy Sci., 84: 694-704.

SAS (1996). Statistical Analysis System. SAS User's Guide: Statistics.
SAS Institute Inc. Editors, Cary, NC.

Snyman, M. A.; G. J. Erasmus; WYK-JB-VAN:; J.J. Olivier and Van-WYK-JB.
(1998). Genetic and phenotypic correlations among production and
reproduction traits in Afrino sheep. South African Journal of Animal
Science, 28(2):74-81;17 Ref.

Turner, H.N. (1969). Genetic improvement of reproduction rate in sheep.
Anim. Breed. Abstr., 37: 545-563.

Wang, C. S. (1998). Implementation issues in bayesian analysis in animal
breeding. Proc. 6" World Congr. Genet. Appl. Livest. Prod. Anim.
Australia., 23:481-488.

4569



Elsayed, Manal M. A. et al.

Colanlt 338 9 339l gall (Plaall Mo g Ay puaddl Sliual A0 5l plleall 85
Cusad) el g aladiuly paa (b Aleall zlaill da ghial)
r(f“*‘@"é""" Colde daal Al e "dadl 2aal aaa Jlie

Couad (S Axalay = A8 3 A — ) gl Z LYY aud -

CA 5N 8 S ot aally Ol saad) Gila dgaa— AUEYT Cilani and - ¥

b gand drala — Ao 3 A8 — ) gaad) AN and -

drad i) g el g e Aae ghaad gl daad VETY e 0050 alleall &8
Lhad il e AlaaVlpis il el 8y Aol 3 00 G el p WY1 Sy
Jaiil A By L A 2SS (YY) sl i iy (Jgead T) il g (di YT g (Opiilana)
Al pie Dl HEES A Sl el s SN e L 3 gall
K2 O >\ f £ VS -\ R ¥ [P GRS R > R P [ CON) e [P R POV RV S BN E 1 PN
Lo JI (NLW) aaghaiddt Saall a2e g (NLB) 3251 galt 53aalt 230 5 (CR) Lsundll o2 Lale
. {per ewe joined) kil widas

Jlsty el s iy g4 (Gibbs Sampling) vw_\n i et paadd 35
e i gadll Slodial g AS Sl sl o Lo Jeanil il & U 2pludl Slisall
A3 »_133)3_“\5__‘5 eeo YO 0 n XYY 0 eY S CLJ\S;.A,Lia.“ J}La;.“ e JSA,]}AB JMI
O et st gall S wall 22 o 5 A peadd) Ghea o A Slals Y1 o L il Caa f
f o LS il L phaddd) Saall s3e 5830 5all Maall 20 O o5 Aeghial Seall 320 5 Lgasd
5 5—Shl Cldall Sl o 4 edaalt OBl YL L s Al e cVAT 6 VT 0 LT
AT 0 edATY ¢ 39 S Y s

et Anidie A8y GlIKe and Gl ) Y g prell Zileall G ol 538 e palili
C A 5Y e Sheall o3¢d ATV TR VI DURTE i 0 WP

4570 '



