Egyptian J. Anim. Prod. 35, Suppl. issue, Dec. (1998):289-297.
BREED GENETIC COMPONENTS OF EWE REPRODUCTIVE
PEREORMANCE AND LAMB SURVIVAL RATES FOR EGYPTIAN
RAHMANI AND OSSIMI BREEDS AND THEIR CROSSES WITH
FINNSHEEP

M. A. E!shennawy1, H. Mansour® and H. R. Metawi’

1- Animal Production Research Institute, Dokki, Giza, Egypt, 2- Department of Animal
roduction, Faculty of Agriculture, Ain Shams University, Cairo, Egypt

SUMMARY

The average effects of breed genetic components (individual direct effects;
g', maternal direct effect; gM, individual heterosis; h', maternal heterosis; R
and individual recombination loss; rl) were estimated for five reproductive
parameters: conception rate (CR), number of lambs born per ewe lambed
(NLB), kg born per ewe lambed (KGB), number of lambs weaned per ewe
fambed (NLW), kg weaned per ewe lambed (KGW) and lamb survival rates
from birth to: seven days and two and six mo of age.

Data collected over 21 years represent a total of 1633 ewes and 6292 lambs
of Rahmani (R) breed and its Fihnsheep (F) crossbreds and 888 ewes and
3116 lambs of Ossimi (O) breed and its F crossbreds.

Individual heterosis in R-crossbreds and O-crossbreds ranged from 3-15%
for lamb survival rates, -8-3% for CR, 0.03-0.07 lambs for NLB, -0.07-0.19 kg
for KGB, 0.06-0.24 lambs for NLW and 0.71-0.88 kg for KGW. The estimates
of gre and g'o.r were generally positive for lamb survival rates, indicating that
local lambs were superior to the F-crossbred lambs, and were negative for
CR, NLB, KGB and NLW. Conversely, the estimates of gMR"F for CR, NLB,
NLW and KGW were positive. Althaugh, ¢ significantly affected most of lamb
strvival rates, g*, h', K™ and r'had no significant effect on most of the traits
studied.

Keywords: Sheep, crossbreeding, Finnsheep-crosses, lamb survival,
reproductive, heterosis and recombination, Ossimi, Rahmani

INTRODUCTION

An experiment was initiated by the Egyptian Ministry of Agriculture and
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Land Reclamation in 1974 to investigate the effective use of native sheep
breeds (Rahmani and Ossimi) and Finnsheep in crossbreeding systems for
genetic improvement .Finnsheep were chosen primarily because of their
higher prolificacy (Donald ef al.,1968).Results obtained indicated that Finn
cross exceeded native sheep significantly in conception rate, number of
lambs born per ewe lambed and Kg born per ewe lambed (Elshennawy ot
al.,1998). On the other hand, lamb survival rates were lower for Finn-crosses
than those for native breeds. As the performance of the breed crosses may be
greatly affected by their genelic components of the component breeds, the
objective of this study was to estimate breed genetic components effects on
ewe reproductive traits and lamb survival rates.

MATERIALS and METHODS

Data used in this study were collected from the sheep flocks raised at two
experimental stations located in the Nile delta (Sakha and Mahallet Mousa) of
the Ministry of Agriculture and Land Reclamation (MOA) during the years from
1974 to 1995.

The breeding plan was to cross Finn (F) rams with both Rahmani (R) and
Ossimi (O) ewes to produce the halfbreds F.R and F.0, which were used to
produce  both reciprocal back crosses (R.FR and FRR) and (O.FO and
FO.0). The breed groups R.FR and O.FO were then inter se mated for 1, 2, or
3 generations {designated by superscript 1, 2 and 3 for the three generations,
respectively).

A total of 1633 ewes and 6292 lambs of Rahmani breed and its F
crossbreds and 889 ewes and 3116 lambs of Ossimi breed and its F cross-
breds were utilized in this study.

An accelerated lambing system, with mating every 8 mo, was practiced.
The mating seasons were January, May, and September. Lambing teok place
in June, October and February. Lambs were weaned at 8 weeks of age.

Details concerning other management procedures have been described in
detail by Elshennawy et al. (1998). *

Estimation of breed genetic components. Three multiple regression
models were used to estimate the partial regressions associated with five
covariate terms reflecting five estimable genetic components following the
techniques developed by Dickerson (1969) as shown in Table 1. These
covariate terms were: (1) The deviation of the additive effect of the individual
genes of L from F (g'_r), (2) The deviation of the additive effect of the maternal
individual genes of L from F (g"_g), (3) The effect of the individual heterosis
for L and F {h’LF). (4) The effect of the maternal heterosis for L and F(hMLF)
and (5) The effect of the individual recombination for L and F (' ¢).
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Table 1. Covariate terms for estimating breed genetic components under
different mating types )

Mating type * gie 9 L N h e re
L.L 1 1 0 0 0
F.L 0 1 1 0 0
L.FL 1/2 0 112 1 1/4
FL.L 112 1 172 0 114
(L.FL)' 112 1/2 3/8 1/2 1/4
(L.FL)? 1/2 1/2 3/8 3/8 1/4
(L.FL)® 112 1/2 3/8 3/8 1/4

The letter(s) before the dot represent(s) breed of sire, and the letter(s) after the
dot represent(s) breed of dam, L= Local breeds (Rahmani or Ossimi), and F=

Finnsheep. ,
g' = Average direct effects of the individuzl, g" = Average direct maternal
genetic effect, h' = Individual heterosis, h" = maternal heterosis andr =

recombination loss in the individual.

To obtain the genetic parameters related to the five covariate terms for
conception rate (CR), number of lambs born per ewe lambed (NLB), Kg born
per ewe iambed (KGB), number of lambs weaned per ewe lambed (NLW) and
Kg weaned per ewe lambed (KGW). The following model was utilized :

Yijeam o+ G+ Dy + Fy + G + DGy + By Xyjum * Ba(X4G )i + BoXoijum +
Bo(XoGlim + BaXagum + BalXaBlm + BaXajom + BalXeGijam +
BsXsikm * BslXsG)im * Sijum,

Where,

Yaam IS the reproductive trait measured onm" ewe in the i parity, at
the [ location, of the k" year of mating and of the " season of
mating, b's are the partial linear regressions associated with the
covariate terms and X's are the coefficients of the covarfate terms
reflect g',_,,:, g" & n'e A" and r',_F, respectively.

To estimate the genetic parameters related to the covariate terms of gL

gz Mg, WM and ' ¢ for lamb survival rates from birth to 7 days (SR7D), 2

mo (SR2M) and 6 mo (SR6M) the following model was used :

Yidmno W+ B+ G+ D+ Fyy+ Gy + BCy + BFn + BiXyjumne +
B P hmne + BaXammne T BalXaF Nkimeo * BaXapamno + Ba(XaF Dikimno
+ Balxz:jklmno + B4{X4F)iklmno + BSXSJklmno+ BS(XSF)jklmno + ejklmnc,

where, "

— is the o lamb at the " location (station), of the k™ sex, of
the 1" year of birth, of the m™ season of birth and from the n™
age of dam, measured as 1 if live and 0 if dead.
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RESULTS AND DISCUSSION

" Estimates of the breed genetic component effects on ewe reproductive
performance and lamb survival rates, are shown in Tables 2 and 3 (for the
Rahmani and Ossimi groups, respectively.

The gJR_F component had an effect (P<0.01) on NLB and SR&M and
(P<0.05) on SR2M while g'o,p had an effect (P<0.01) on CR, NLB and KGB
and (P<0.05) on SR7D and SRE6M.

The positive estimates of gly, and gr, indicated that lambs from both

local (Rahmani and Ossimi) were superior to Finnsheep lambs in ail survival
traits while Rahmani ewes were Superior to F-ewes in KGW. Cn the other
hand, the negative estimates of g‘R_F and g'O_F indicated that Finnsheep ewes
were superior to the local (Rahmani and Ossimi) ewes in CR, NLB, KGB and
NLW. There were no significant effects for the interaction between season of
mating and either g’y « g'o,F on any of the reproductive traits studied Indicating
that seasonal breeder at home is not any longer in Egypt etc, Only the
interaction between g'R_F and season of birth had an effect (P<.01) on SR7D,
SR2ZM and SR6M.
The direct materal genetic effects (g™ - and 9“0} and their interactions with
season of birth had no significant effect on all lamb survival rates studied,
suggesting that g* was not important. Although not significant .a positive
estimates of gMR_F for CR, NLB, NLW and KGW, indicate that Rahmani dams
Were superior to Finnsheep dams for these traits. The estimates ongO_F
showed that ewes born to the local Ossimi ewes were superior to Finnsheep
ewes in conception rate (CR) while Finnsheep ewes were superior to the local
Ossimi ewes in NLB, KGB, NLW and KGW. The interaction between g -
and the season of mating had an effect (P<.08) on KGB and NLW.

Heterosis for lamb survival rates ranged from 0.03 to 0.15 among Rahmani
crossbred lambs and from 0.04 to 0.11 among Ossimi crossbred lambs, with
important indication of decline in February and June birth season among
Ossimi crossbred lambs., A similar pattern was observed among Rahmani
crossbred lambs as lambs became older. The estimates of h'se and h'OF for
SR2ZM are close to the values reported by Sidwell et a/, (1962); Galal et al.
(1972), Vesely and Peters (1972); Holtmann and Brenard (1869); Sidwell and
Miller (1971a); Dickerson ef al. (1875) and Dickerson and Glimp (1975), but
smaller than the estimates of 0.098 reported by Nitter (1978). The effect of
both h‘HF and h'o,.- and their respective interactions with season of mating was
not significant for any of the ewe reproductive traits studied.

Positive estimates of heterosis were found for all reproductive traits
studied, except for CR and KGB among F.O ewes. The estimates of maternal
heterosis (hMRF} were 0.00, -0.00 and -0.08 in SR7D, SR2M and SR6M,
respectively. The corresk)‘onding estimates of h™.. were —0.03, -0.06 and —
0.15, respectively. Both h or and its interaction with season of birth had an
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effect (P<.05) on SR6M. These negative estimates of maternal heterosis might
indicate that Finnsheep ewes provided poorer maternal conditions to their
progeny than that of the local ewes.

Estimates of h" tended to decline from birth to 6 mo, which was
expectbecause maternal genetic effects associated with litters would decrease
in importance as lambs became older.

Positive eshmates of "o were detected for CR and NLW, whlle posmve
estimates of h",. were detected for CR, NLB and KGW Neither h'se nor h'se
significantly affected any of the studied traits, but thehRF-season interaction
had an effect (P<.01) on KGB and an effect (P<.05) on NLW.

Mansour and Aboul-Naga (1988) working on the same flocks used in the
present study, reported similar estimates for h'ye and h¥::. They reported
posnwe estimates of h'ge for CR, NLB and KGB, while negative estimates of
hMa were reported for the same trasts They also reported negative estimates
for h‘ol_ and positive estimates for nY e for CR, NLB and KGB.

The estimates of individual recombination loss (r'yc) were 0.00, -0.00 and
0. 01 for SR7D, SR2M,and SR6M, respectively. The correspondmg estimates
of r'er were —0.00, 0.05 and 0.14, respectively. Both r'ge and r'or and their
interaction with season of birth did not have any significant effect on any of the
studied survival traits.

The effect of rRF was significant on CR, KGB and KGW, while the
effect of roF was significant on CR. The interaction between rRF and season of
mating significantly affected CR and KGW,
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