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REPRODUCTIVE AND PRODUCTIVE PERFORMANCE OF
HARRI SHEEP BRED CONTINUOUSLY UNDER ARID
CONDITIONS
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SUMMARY

The present work was conducted to evaluate performance of Harri ewes run with
rams all the year round under arid conditions in Saudi Arabia. Various measures of
ewe productivity were estimated ( number of lambs born per ewe lambing, number of
lambs weaned per ewe lambing, kg born per ewe lambing and kg weaned per awe
lambing). Also, ewe reproductivity ( lambing interval and age at first lambing ) were
analyzed. The productive data involved 1031 lambing records for 528 ewes.
However, only 527 records were available to study lambing interval while age at first
lambing was estimated in 25 ewes. A total of 1132 lamb birth weights and 899 lamb
weaning weights, collected during two successive years, were analyzed for effects of
year, month of lambing and sex.

Month of lambing exerted significant effect on kg weaned lambs per ewe lambing
and lambing interval. Age at first lambing was significantly affected by month of birth.
Based on all ewes joined, most lambings occurred from December to March.
However, the highest kg weaned per ewe lambing were in May and June. Both birth
weight and weaning weight were significantly affected by all variables studied.
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INTRODUCTION

In most Arab Countries coarse-wool breeds of sheep are raised. Sheep are raised
mainly for meat production. Wool clip however, represents a secondary income.
Though most breeds are well adapted to the prevailing conditions their productivity is
rather low. Younis(1977)discussed in details different avenues to increase meat
production from local sheep in Arab countries. Among these avenues, rebreeding
was considered. This is due to the fact that local ewes show estrous all the year
round (El-Fouly et al. 1977, Younis, 1977 and Aboul-Naga and Aboul-Ela, 1985) Mare
recently Mokhtar et a/(1991) found that 3 lambings / 2 years has increased number
of lambs weaned/ewe joined by 52 9% while feed intake was increased only by
29.5%, thus improving efficiency of meat production. Also, Aboul-Naga (1983) found
that increasing lambing frequency has increased lamb production by 66,80 and71%
for Barki,Rahmani and Ossimi,respectively.
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In all previous comparisons continuous breeding, being the practical method
adopted by Bedouins in their flocks, was not considered. Therefore, the present work
was initiated to estimate lamb production under continuous breeding system in Harri
sheep, being the upper ceiling for lamb production of such breed.

MATERIALS AND METHODS

Experimental data -

Harri is a fat-tailed coarse woolled sheep, small in size (ewes range from 40 to 45
kg while rams 60 to 70 kg)with white coloured fleece. It is raised in the west region of
Saudi Arabia under arid conditions thus tolerating high ambient temperature. Data
were derived from a commercial' flock of sheep belongs to ADITCo some 35 km
south west of Jeddah kept at latitude 21.4 °C and longitude 39.5 °C therefore, it is
expected to exhibit oestrus all the year round. Limited information is available
concerning reproductive and productive efficiency of Harri sheep. S0, a trial was
conducted and covered two years starting from the beginning of September 1889 and
continued till end of August 1991 in order to get production records for this breed. In
this farm , rams used to run with ewes all the year even befare collecting data. It was
not possible to analyze productive traits on the basis of all ewes joined. However,
collected data represented 1031 lambing records of 528 Harri ewes mated to pure
Harri rams. Each ewe had on the average 2 lambing records. Productive traits
considered were (1) number of lambs born per ewe lambing (LBEL), (2) number of
lambs weaned per ewe lambing (LWEL), (3) kg born lambs per ewe lambing (KGBL)
and (4) kg weaned lambs per ewe lambing (KGWL). Lamb traits were (1) birth weight
(BW) and (2) weaning weight (WW). Reproductive traits were (1) lambing interval
(L) and {2) age at first lambing (AFL).

Lambs born per ewe lambing was measured by giving a score of unity or two to the
ewe which gave birth to one or two viable lamb (s). However, the twinning incidence
was rare in the present data. To estimate LWEL, a score of Zero, one or two was
given for ewes weaned zero, one, or two, lambs,respectively. In calculating KGWL,
total weight of lambs weaned was adjusted to S0 days by extrapolation. Lambing
interval was measured for ewes which had more than one lambing,i.e, two or three or
in few cases four lambings (8 ewes ) during the given period in the present trial,
Lambing interval was calculated by subtracting the date of lambing from the following
one. Age at first lambing was observed in 71 ewe lambs which were born as singles
in the first year of the study and accordingly were exposed to rams. Only 34 ewes
achieved their first lambing in the second year of the study, nine ewes were excluded
from the study because of incomplete records. Therefore, 25 Harri ewe lambs were
born in Autumn months (September, October and November) and in March were used
to estimate AFL.

Management

Two rams were joined with ewes continuously in separate shaded pens. Number of
ewes ranged from 30-50 in each pen. No culling took place in this farm. During
lambing . ewes were separated from rams and were kept in individual pens for a
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period of 7-10 days only, after which ewes were rejoined again in pens with other
rams. Soon after birth,each lamb was ear-tagged and weighed. Lambs suckled their
mothers until weaning at about 90 days. Dipping and drenching were practiced for
controlling external and internal parasites, respectively. Ewes were fed on a
concentrate mixture which was offered at the rate of 1/2 kg per ewe per day plus
straw or hay atthe rate of 1/2 kg per ewe per day, Fresh water and salt blocks were
available at any time.

Statistical procedure

Statistical analysis was conducted by least squares procedures of analysis of data
with unequal subclass numbers {Harvey,1987). One mixed model was used to
analyze LBEL LWEL KGBL KGWL and LI traits. Effects of year and month of
lambing were fixed while ewe was included in the model as a random effect. Also, the
interaction of year x month of lambing was studied in the model except for LI. Both
lamb traits(BW and WW) were analyzed by one fixed model. The model included the
effects of year,month of lambing and sex. Year xmonth of lambing was the only
interaction included in the model. Other two-factors interaction were not included in
the model for insufficient numbers in some cells. Another fixed model was used to
study effects of month of birth and weaning weight of ewe as a continuous variable
(linear and quadratic) on AFL.

RESULTS AND DISCUSSION
Productive traits

Ewe lambing per ewe joined (ELEJ)

Results of ELEJ classified by month are shown in Table 1 and Figure 1. Results show
a wide variation among different months in this trait with a clear rise during the period
from December to March. This may indicate a similar variability in the magnitude of
estrous occurrence in different months with a maximum during the period from July
to October. Though El-Fouly et af . (1977), Younis(1977) and Aboui-Naga and Aboul-
Ela (1985) found that local ewes exhibit estrous all the year round. Aboul-Naga et al.
(1991) found that there was a significant variation in the breeding activity at different
mating seasans. Itis of interest to note that 92% of all ewes exposed to rams during
the experimental period {2 years) had conceived and gave birth to viable lambs,
leaving only 8% as barren ewes. This latter value though is less than other values
reported by Younis and Galal (1973), yet it contributes to the total reproductive
wastage of this breed. Reasons behind this bareness is not fully known and more
research is needed.

Number of lambs born per ewe joined (LBEJ)

The above-mentioned trait was found to be 97%. Comparing the latter value by
lambing rate (92%) may indicate_a low incidence of twinning. Average litter size
(ALS) was found to be only 1.05. Breeds raised under arid and semi-arid conditions
have usually a low twinning rate which may be a sort of adaptability to the harsh
environmental conditions. In the Egyptian desert, ALS of Barki sheep was found to
range from 1.02-1.1 (Ahmed et al. 1992).
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Number of lambs weaned per ewe joined (LWE.J)

Results in Table 1 indicate another source of production wastage i.e. lambs
mortality from birth to weaning being rather high with a value of 20%. This high
mortality rate may be due to environmental and/ or managerial factors.

Number of lambs born and weaned per ewe lambing(LBEL and LWEL)

Results of least sguares analysis (Table 2) confirmed previous values which were
calculated on the raw data. ALS was found to be 1.05 while LWEL was 84, showing
mortality rate of about 21%. In general, results indicate a poor productivity for Harri
sheep even when ewes were run with rams all the year round. Month of lambing and
year had no significant effect on either LBEL or LWEL

Table 1.Percentage of ELEJ, LBEJ and LWEJ as calculated from the raw data.

Month ELEJ% LBEJ% LWEJ%
January 9 10 8
February 10 11 9
March g 9 7
April 4 “ i
May 6 6 5
June 11 12 10
July 5 5 4
August 6 7 5}
September 7 T 6
October 9 9 8
November 5 5 4
December 11 12 7

Total 92 97 77

ELEJ: number of ewes lambing per ewe joined, LBEJ: number of lambs born per ewe joined and
LWEJ:number of lambs weaned per ewe joined.

Kg born and weaned lambs per ewe lambing(KGBL and KGWL)

The importance of KGBL arises from expressing the standard of management
during the course of pregnancy especially in the later stages. Also, KGBL refiects to
some extent the genetic capability of an animal to produce viable lamb(s) in an
optimum weight. Results in Table 2 show that KGBL is 2.78 kg which is less than the
value (3.94 kg) obtained by Mokhtar (1891) on improved Barki sheep. The lower
value of KGBL in the present study is a result of both iower BW and LBEL . Both
month of lambing and year had no significant effect on KGBL (Table 2).

Kilogrammes weaned lambs per ewe lambing is a composite trait and reflects to a
great extent the level of management and genetic ability of the breed. Although
KGWL is independent of conception rate, it is considered one of the most important
measures of ewe's productivity since it combines lambing percentage, weaning
percentage, mothering ability and weaning weight in the flock in one figure. The
value of KGWL obtained in the present study (9.69 kg) is less than the estimate of
13.53 and 20.0 kg previously obtained by Bedier et al(1991) and Moktar{1991),
respectively, on Egyptian Barki sheep, being a similar breed to Harri in size. This
lower value of KGWL in the present study may be due to fow weaning weight of Harri
sheep (11.31 kg) plus high mortality rate from birth to weaning being almost 21%.
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Results in Table 2 show that KGWL was significantly affected by month of lambing.
Also, month of lambing x year interaction had a significant effect on KGWL.

Lamb traits
Birth weight (BW)

The least squares estimate for BW for Harri breed was found to be 2.66 kg which is
almost within the same range of 2.99 kg obtained by Eltawil and Narendran(1990) on
the same breed. Aboul-Naga et al. (1972) and Ahmed et al (1992)working on
Egyptian Barki breed obtained an almost close values being 2.69 and 2.90 kg for the
same trait, respectively. However, Bedier et a/(1996) recorded a higher estimate(3.46
kg). Different estimates obtained by different authors may be due to different
environmental effects and managerial procedures under which different flocks were
raised, breed differences and also statistical models used for analyses. Results in
Table 3 show that BW was significantly affected by both month of lambing and year.
Male lambs( 2.70 kg) exceeded significantly female ones{ 2.57 kg) (Table3).

Table 2. Least squares means and standard errors (S.E.) for productive traits.

Classification No. LBEL% LWEL% KGBL (kg) KGWL (kg)
X SE X SE X SE X SE
Overall mean 1031" 4058 -1 84 2 278 0.03 969 0.20
Month of lambing,m NS NS NS e
January 99 100 3 81 8 292 011 930 073
February 113 407 3 84 7 282 011 1023 0.79
March 92 108 2 85 8 275 009 954 0.74
April 44 102 5 84 9 294 011 976 1.15
May 61 101 4 78 i 2540 G5 1108 089
June 118 105 3 91 6 280 011 1129 067
July 68 105 4 a5 7y 280 011 963 0.83
August 74 106 4 94 7 287 010 1035 085
September 83 108 4 97 795202 013 3092 70.85
October 104 109 3 75 B 290 009 776 0.70
November 59 102 4 77 s 271 010 866 0.89
December 116 109 3 79 5] 2.74 0,140 7.84 Q72
Year (y) NS NS NS NS
89/90 568 106 1 87 3 283 10.11 0.30
90/91 463 104 1 82 3 2.73 9.28 0.31
interaction mxy NS i NS i
Residual mean square 0.048 0.165 0428 24 .42
Residual df 479

LBEL: number of lambs born per ewe lambing , LWEL: number of lambs weaned per ewe
lambing , KGBL: kg born lambs per ewe lambing and KGWL: kg weaned lambs per ewe lambing.
1 represents 528 ewes.

NS: nonsignificant, *: P< 0.05, **:P<0.0
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Weaning weight (WW)
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The estimate of 11.31 kg obtained in the present study for WW at 80 days old is
less than the value of 15.2 kg reported by Eltawil and Narendran(1990) on the same
breed. However, their estimates were derived from small size sample of 25 ewes,
Aboul-Naga et al(1972) found that WW of Barki lambs at 4 month of age was 18.42
ka. Ahmed et a/(1892) and Bedier et al({1996)working on Barki lambs found that
WW to be 15.9 to 22.4 and 15.8 kg respectively, which is higher than the present
value. Month of lambing, year and the interaction between them significantly affected
WW. As with birth weight, weaning weight was significantly influenced by sex (Table
3). Male lambs exceeded female ones in this trait (11.55 vs 11.07 kg).

Table 3. Least squares means and standard errors (SE) for birth weight and weaning

weight (kg).
Classification Nao. Birth weight No. Weaning weight
X SE A SE
Overall mean 1132 2.66 0.02 fiele 1381 03
Month of lambing e e
January 110 2.68 0.05 90 11.02  0.31
February 118 278 008 99 1198 0.35
March 102 2.82 005 80 11.67 0.34
April 45 2.85 0.08 37 ol ooy
May 70 2.51: 0406 56 13.64 0.40
June 132 265 0.04 113 12:49: .28
July 72 266 0.06 60 11.46  0.38
August 82 261 0.08 66 10.80 0.36
September &8 270 0.06 70 10.568 0.37
October 120 274 0.05 99 10.41  0.31
November 63 2.68 0.06 44 589 0.43
December 130 2,50 0.08 85 1046 0.31
Year {y) * il
89/80 620 270 002 504 11.56 0.15
90/91 512 262 0.02 395 11.06 0.15
Sex e o
Male o 569 274 002 437 156 0:.15
Female 563 287 002 462 11.0F 0.14
Interaction
mx y * Lad
Residual mean square 0.25 8.27
Residual df 1107 874

*p<005 *p<0.01

Reproductive traits
Lambing interval (LI)

Breeding efficiency is an important aspect of both natural and man controlled
systems of breeding . Lambing interval is of special significance since it shows the
ability of an ewe to rebreed again and give birth
Dickerson(1978) has emphasized that the relative cost of maintaining the breeding

in a reasonable time.
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female is much higher in lamb and beef than in swife and poultry production. The
author also indicated that genetic potential for reducing both biclogical and economic
costs of lamb production is greater through increased productive rate than through
faster growth rate. In the present study, a total of 574 ewes jcined with rams out of
which 46,167,228,124 and 9 ewes had zero,one two three and four lambings over tweo
successive years (Figure 2),

The overall mean of LI was estimated for Harri ewes which had more than one
lambing (374 ewes) and was found fo be 243 days (about 8 months) (Table 4) ,
indicating the pessibility of accelerating lambing frequency for Harri sheep providing
good management and feeding were available. Both month of lambing and year had
a highly significant effect on LI. Ewes lambing in February and March had the least L|
compared to other months. These results indicate that, like other fertility traits, LI is
highly affected by environmental factors and improving the latter could give a wide
scope for the improvement of this trait.
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Table 4. Least squares means and standard error (SE) for lambing interval.

Classification No. Lambing interval (days)
J X SE.

Overall mean 5277 24321 5.70

Month of lambing &
January 49 229.37 13.41
February 74 208.05 13.58
March 33 206.80 21.48
April 11 278.66 32.73
May 34 248.37 13.91
June 52 269.97 11.78
July 26 251.38 14.80
August 24 236.87 17.86
September 50 279.59 12.43
October 70 256.24 10.36
November 39 230.25 13.39
December 56 222.97 11.50

Year n
89/90 434 263.41 7.21
90/91 93 223.01 13.58

Residual mean square 1756.95

Residual df 140

" P<0.01 1 represents 374 ewes

Age at first lambing (AFL) s

In recent years more breeders have adopted early breeding in an attempt to
increase output and counter rising costs. From a breeding point of view, early
breeding has a marked effect on life time production and enhancing selection
programs. Puberty is the stage of maturation when an animal first becomes capable
of reproducing. The sooner the ewe reacnes puberty the earlier it could be used for
breeding. Table 5 shows that AFL was found to be 530.19 days (17.7 month).
Assuming that average gestation length is nearly 150 days, the average age at
puberty, therefore, for Harri ewes would be 380.2 days. Younis et al.{1972) have
reported puberty in Ebeidi ewes in upper Egypt to be 387.4 days which is very close
to the present value and indicates the late maturity for breeds which were raised
under harsh conditions. '

Month of birth significantly affected AFL (Table 5). This result shows the relative
importance of month of birth on the age at which Harri ewes could be successfully
first mated. Results in Table 5 show that ewes born in Autumn months
{September,Cctober and November) had the least AFL and consequently the least
age at puberty. The largest value (678.9)being for those born in March. This result
may be explained by the geod nutrition and climatic conditions available for Harri ewe
lambs born in Auturnn months compared with those born in March. Therefore, ewe
lambs should be adequately fed to gain weight from weaning to time of breeding.
Both linear and quadratic regressions of AFL on WW of Harri ewe lambs were not
significant (Table 5).
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Table 5. Least squares means and standard errors (SE) for age at first lamkbing

(days).
Classification No. A SE
Overall mean 25 530,19 27.33
Month of birth o
March 6 678.91 45.90
September 8 459.12 39.47
October 9 474.20 40.76
November 2 508.55 66.84
Reg. on WW NS :
Linear 24.19 13.59
Quadratic 2.79 3.45
Residual means squares 8664.27
Residual df 19

WW, weaning weight of ewe , NS non significant, ** P<0.01

CONCLUSION

The question which arises from the prasent study is that whether it is preferable to
breed Harri sheep continuously along the year or to set up a certain breeding
system?. The answer depends on many factors, among which the relative importance
of continuous supply of produced lambs all over the year. If this is required the extra
value of continuos production of lambs should outweigh the extra production costs
and this system may be recommended, otherwise a system of 3 lambings per 2
years may offer a reasonable substitute.

Under continuous breeding conditions though on the average an ewe was able to
produce one lamb per year , about 28.6% of the lambed ewes were able to have
more than two lambings during the same period which may open a scope for
selection for this trait (frequent lambing) in local breeds.

REFERENCES

Aboul-Naga, AM. 1983. Lamb crop every eight months from subtropical fat-tailed
sheep. The Vth world conference on Animal Production. August 14-19. Japanese
Society of Zootech-nical Science, Tokyo, Japan Vol.2:147.

Aboul-Naga A.M.and M.B. Aboul-Eja, 1985. The performance of Egyptian breeds of
sheep, European breeds and their crosses. |.Egyptian sheep breeds.36 th Annual
Meeting of The European Association For Animal Production, Kallithea, Halkiciki,
Greece, Sept.30-Octo.3, 1985

Aboul-Naga AM, M.B. Aboul-Ela, H. Mansour and H. Almahdy, 1891 Breeding
activity of two subtropical Egyptian sheep breeds under accelerated lambing
systemn. Small Ruminant Research, 4:285.

Aboul-Naga, AM., EA Eltawil, E.S.E.Galal, F.M. Labban and 8.8, Khishin, 1972.
The effect of crossing Merino with Ossimi and Barki sheep on some productive
traits. J. agric. Sci{Camb.) 78:275.

Ahmed, AM., E.SE. Galal and AA. Youins, 1982. Estimates of productive and
reproductive performance of commercial flock of Barki sheep. Egypt J. Anim.
Prod. , 24: 101.



58 Younis et al.

Bedier, N.Z. , A.A. Younis, E.SE. Galal and M.M. Mokhtar, 1991, Optimum ewe
size in desert Barki sheep. Small Ruminant Research, 7;1,

Bedier, N.Z., A.A. Younis and M.M. Mokhtar, 1998. Performance of Barki lambs in a
stud ram flock. Deseret Inst. Bull, Egypt, 46: In Press.

Dickerson, G.E.,1978. Animal size and efficiency :Basic concepts. Anim. Prod.,
27.367.

El-Fouly, M., M.M. Shafie, A.S, Abdel-Aziz and S. Kandeel, 1977. Seasonal variation
in oestrous activity in Ossimi and Rahmani ewes. Egypt. J. Anim. Prod., 17:75.
Eitawil, E.A. and R. Narendran,1990. Ewe productivity in four breeds of sheep in

Saudi Arabia. World Review of Anim. Prod., XXV(1) :93.

Harvey, W.R., 1987. Users guide for LSMLMW 87 mixed model least-squares and
maximum likelihood computer program. The Ohio State University. Columbus
(Mimeo).

Mokhtar, M.M., 1891. Productivity of Barki ewes in a stud ram flock. Egypt. J. Appl.
Sci., 6: 231. |

Mekhtar, M.M, H.T. Abdel Bari, A.A. Younis, M.S. Mabrouk and H. Abdel Aziz, 1991,
Comparative study of two systems of production in Barki sheep. Egypt. J. Anim.
Prod, 28:21.

Younis, AA. 1977. Increasing ewe fertility in Arab countries. World Review of Anim.
Prod., 13:361.

Youins,A.A. and E.S.E. Galal, 1973. A study of factors affecting incidence of lambing
in the yearling ewe. Egypt.J. Anim. Prod., 13: 9.

Younis,A.A, M. Hafez and M. Danasoury, 1972. Age at puberty as affected by date
of birth, weaning weight and weight at puberty in the young ewe. Desert
Inst.Bull,, Egypt, 22: 213,



Egyptian J. Anim. Prod. (1996} 59
Ualill g Bl Gad At faa o 3l pall g al) LS aliyly Aulizh s

i dgana e =y (838 = uigy dgealiall e Saal
wii_)‘im'tzﬁﬁiiﬁl)&d‘\:})&gﬁ)ﬂ

PR q,)_ml_,-;,_,;;.va,\_,s,ny\,uxJud,x,;p)md)ﬂCL._-.;;,ul(.ﬁa:ja,Jula.ulﬁ@ﬁl
a5 pdpal andl sac) Lol Lpal Aalaa el o5y ¢ 40 padl By el 4SLaad b
2 B g Apaill iyt pall ) s gL a1 4B g Lonill L laiall Dand) ane 45l )
Py O b ) Ll LLalsd colial) ilad ) LYl (50 0 Lomill i il Sl 1LY
Gt I Aand 0YA e 33 phla 339 5 e VoY el il e 33V 5 ) de el
o Ly Yy Joss YV (5 g 0y 8l A 53l Aaliall B2V g e 32 Sy gl
el Do giay Lags YEV,X Gus¥ g (6 50 dansgie (1S L Jal pni YO e 50, Jf se jaald
Y o AR 5 S aie Dlasd ¢ 558 daas 1 1TY UL P PPV DO B 0 RS
.auemuhw@,w_,mM;M|_¢1ﬁ:i§ulﬁfwmwl
3N (e 50 g Lpndll Z phail SManl o el s SN e gt T 250 0 0t ek
polinn of Al ol il Anill s s Lygina 59y 0 e sandl B Laiy Y 0 o
LA o S Al By o e et B rnnss b a5 530l sl TGl sV B
\;:_).,Jait_“s‘a_gm,jtd.u_i;.\_]u,uq._m Laphaiall (Plaall (o Sl g8 el cilsy it i
plbadlly Bl )5y o e Lyyina 1 Rls (uiad g 83V 40 e ) By ol gl agan



