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CONTROL AND MANIPULATION OF REPRODUCTIVE
FUNCTIONS IN NATIVE SHEEP

LAHLOU-KASSI; R. BOUKHLIQ; A. TIBARY AND A. SGHIRI

Departient of Aniial Reproduction and A.I,

Agrono.ic and Veterinary Medicine Institute Hassan II,

P 6202 Rabat-Instituts, Morocco.

INTRODUCTION

Improvement of productivity in sheep flocks, when adequate
management and feeding are available, can be achieved by
increasing litter size and or by accelerating lambing.

Our native sheep are characterized by relatively low
litter size ( except D'man breed in Morocco and Chios in
Cyprus), the existence of a seasonal anoestrus from February
to April, a post-partum anoestrus ranging from 60 to 160
days during normal lambing season, and a rate of 1 to 1.3
lambing per year.

Several trials were conducted in North Africa and Middle
East to control and manipulate reproduction in native sheep.
The techniques used are : nutritional manipulation based on
short term effect of nutrition, light treatment by modifying
the day length, hormonal control and manipulation of
ovulation and cycle activity, and the ram effect.

In this review, we are summarizing those trials and
evaluating how much improvement of reproductive performance
can be achieved through these techniques.

NUTRITIONAL MANIPULATION

The Near East region is characterized by a marked
seasonality in the availability of food. Ewes then, may be
underfed during pregnancy and in the mating season.

Feeding level of ewes before or after lambing has been
shown to influence the resumption of cyclicity in Barbarine
ewes (Table 1; Khaldi, 1984). The percentage of cycling ewes
during the suckling period has been significantly increased
when a 12 week supplementation period before lambing was
performed. On the other hand, the post lambing
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supplementation resulted in shortening post lambing
ovulation interval. Nevertheless, the first ovulations were
mostly silent; 85% of the females have shown an oestrus
during suckling period.

TABLE 1

Effect of pre and post partum body weight on resumption of
ovarian activity and oestrous behaviour (From Khaldi, 1984).

Group1 Interval Number of % of females
lambing-1 ovul. silent ovul. in oestrus

H.H short 1.3 77
H.L long 1.1 100
L.L long 1.2 50
L.H short 2.3 85

1 H.H : ewes receiving a high feeding level before and after
lambing.

H.L : ewes receiving a high feeding level before lambing
and a low one during suckling.

L.H : ewes receiving a low feeding level before lambing
and a high one during suckling.

L.L ewes receiving a low feeding level before lambing.

Table 2 shows clearly the effect of body condition 9 weeks
before ram introduction on early cyclicity in the breeding
season. The highest number of cycling females before joining
were recorded in the heavy groups independently of losses in
weight thereafter. However, conception rate and litter size
were relatively lower when body weight decreases before
mating. The highest conception rate and litter size were
obtained when the body weight was significantly increased
before the introduction of the ram.

LIGHT TREATMENT AND CYCLICITY

It is well documented that ovarian activity and the
associated periods of behavioural oestrus in the ewe are
influenced by photoperiodism. Since in our latitude (30-34
N) the change of daylength is not as abrupt as in the north,
seasonal anestrous is less pronounced. In order to test the
sensitivity of native breeds to photoperiodic variations
some light regimes have been applied on Moroccan Sardi breed
and Egyptian fat tail Rahmani breed.
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TABLE 2

Effect of body weight changes before mating on cyclicity,
and litterconception rate size (From Khaldi, 1984).

L (light ewes) : 39.3 ± 2.6 kg, H (heavy ewes) : 52.5 ±

3.5 kg, A (average ewes) : 45.8 ± 1.2 kg.
Group LL 25 light ewes keeping a constant live weight.
Group LH 24 light ewes gaining weight.
Group HH : 24 heavy ewes keeping a constant live weight.
Group HL : 25 heavy ewes loosing weight.
Group AA : 25 average ewes keeping a constant live weight.

In Morocco, Lahlou-Kassi and Boukhliq (1988) followed ewe
performance under natural photoperiod (32 N) and artificial
photoperiod corresponding to the latitude of 56 N. All ewes
were checked daily for oestrous behaviour, progesterone
level was also determined on a weekly basis. Results showed
that sexual activity in the ewes seemed to start in May and
listed until November in the control group, whereas 2 month
delay in the onset of the breeding season was observed in
Sardi ewes under Scottish photoperiod. During May and June,
the percentage of females in estrous and females with
corpora lutea was significantly lower than in the control
one. Light treatment was able to delay the onset of breeding
season in the Sardi breed. In Egypt, similar trial conducted
on fat tailed Rahmani ewes (Aboul-Naga et al., 1987) showed
a slight decrease in ovarian and estrous activity during
increasing daylength (Jan-May). With gradual decrease
daylength, the percentage of ewes showing oestrus was
markedly higher in treated group.

With appropriate light regime one can expect to modify the
onset of breeding either by advancing or delaying this
period.

MANIPULATION OF THE OESTRUS CYCLE USING EXOGENOUS HORMONES

Hormonal treatments to induce or control the oestrous
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Group' % of ewes with CL Ovulation Conception Litter
before & after rate rate size

lambing (%) (%)

HH 40.8 87.5 1.29 62.5 112
HL 40.8 76.9 1.10 38.5 100
LL 6.1 65.2 1.27 26.1 100
LH 6.1 91.3 1.43 78.3 117
AA 12.5 90.5 1.42 66.7



cycle in the ewe are widely used in different parts of the
world. The treatment most used is a combination of
progestagen and PMSG and in a lesser manner PGF2alpha.

In African countries, the use of these techniques could be
a rather important management tool for farmers in order to

- Concentrate lambing in favorable season to avoid lamb
mortality resulting from heat or cold stress, and avoid
uncontrolled breeding throughout the year in non seasonal
breeds.

- Advance the breeding season in ewe lambs.

- Allow better feeding management through synchronization
of the flock especially in areas of transhumance or
nomadism.

- Increase production efficiency by increasing lambing
frequency and better use of selected rams through
artificial insemination.

Oestrus Synchronization Using PGF2ALPHA.

PGF2alpha are used generally in a two injections regimen
at 9 to 11 days interval in cyclic ewes (Gordon, 1983).
However, response to this treatment is variable.

In Morocco, PGF2alpha was used in D'man and Timahadite
ewes (Tibary et al., 1988) resulting in oestrous response of
65% and 47% and fertility of 34.8% and 13.0% following A.I
at predetermined time for the two breeds, respectively. The
response to PGF2alpha treatment was found to be variable and
most likely due to spread of oestrous response and
incomplete luteolysis in non responding animals. Optimal
condition for successful mating or A.I are still to be
defined.

The implacability and cost involved in this treatment
which is limited to cycling ewes may render this technique
non profitable for the farmer.

Oestrus manipulation with progestagen

Progestagen treatment combined with gonadotrophin such as
PMSG, HCG, HMG or GnRH are used in order to advance breeding
season, to synchronize oestrus or to increase prolificacy.

In ewe lambs, few studies are reported on use of this
technique in native breeds. A recent study by Hamra et al.
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TABLE 3

Results of experiments on oestrus synchronization using
progestagens.

Beni Hsen(29)

Beni Hsen(54)

Karakul (40)

Karakul (60)

AwaS Si

Awa ss i

AwaS Si

AwaS Si

Awa S Si

Sardi (34) FGA
PMSG

D'man (30)

Progest 69
No PMSG
Progest 87.5
PMSG (500iu)

FGA 92.5
PMSG (500iu)

96.6

D'man (23) FGA 100
PMSG (400iu)

Timandite(23) 91

Timandite(50) FGA
PMSG (300iu)

Timandite (50)
Timandite (100) control
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55 NB' Lahlou-Kassi
and Marie (1977)

56.5 NB Dkhissi (1977)

55 NB1 Acritopoulou
j et al. (1982)

25 Al-1

53 3 Al1 Manar et al.
1 (1988)

76 10 AI

21.7 Al1 Tibary et al.
(1988)

39.1 Al

10 Al1 Tibary et al.
1 (1988)

20 NBI
70 NB-1

(10) MAP 100 100 NB1 Hamra and al.
HCG (l5Oiu) (1988)

(10) MAP 90 50 NB
HCG (500iu)

(10) MAP 100 100 NB
PMSG (500iu)

(10) MAP 100 80 NB
GnRH (5OMg/6h for 8 h)

(10) control 50 40 NB-I

1 Al : artificial insemination, NB : natural breeding

Preliminary results obtained from Sept. -Oct. mating in
Morocco and Egypt in Sardi, Rahmani and the Finnish Landrace
x Rahmani ewes are shown in Table 5. Primary and booster
injections of Fecundin were given 6 and 3 weeks before the
start of the mating season in Egyptian ewes (Aboul-Ela et
al., 1988) and 6 and 2 weeks in Moroccan ewes. In both
cases, the immunization against androstenedione resulted in
a reduced fertility and a significant increase in ovulation
rate. The increase in ovulation rate was mainly due to an

Breed (n) Treatment % of Lambing rate Author
response (%)



TABLE 4

Effect of dose of PMSG on ovulation rate in different
native breeds.

3.03±1.88 December

2.90±1.2 October

4.1 ±1.9 October

1.3 ± .7 October
2.6 *1.6 October
1.79± .84 December
1.27 April
2.4 ± .4 March
1 50%

Manar et al.
(1988)

Tibary et al.
(1988)

Tibary et al.
(1988)

Tibary et al.
(1988)

Manar et al.
(1988)

Dkhissi (1988)
Hamra and Jassim

1 CR : conception rate,
2 LBJ : lambs born per ewe joined.
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prolificacy (1988)

TABLE 5

Reproduction performance of Sardi (Morocco), fat tailed
Rahmani and Finnish Landrace x Rahmani crosses (Egypt)
immunized against androstenedione.

Ovulation % of ewes CR' Litter % of ewes with
Breed (n) rate with CL % size litter size of

1 2 3 4 1 2 3 LBJ2

Sardi (40)
treated

1.62±.55 41 56 3 - 42 1.38±.5 62 38 .58

Sardi (20)
control

1.35±.49 65 35 - - 67 1.25±.45 75 25 - .83

Rahmani(47)
treated

1.98±.11 26 53 19 2 77 1.47±.10 58 36 6 1.13

Rahmani(41)
control

1.76±.09 32 61 7 - 85 1.46±.09 54 46 - 1.24

FL x R (51)
treated

1.90±.07 17 75 -8 84 1.63±.08 37 63 - 1.37

FL x R (39) 1.69±.09 36 59 -5 92 1.47*.08 53 47 1.36

D' man (30) 400 iu

(20) 250 iu

(18) 500 iu

Timandite(21) 250 iu
(27) 500 iu

Sardi (38) 400 iu
(35) 300 iu

BeniHssen(24) 600 iu
Awassi 500 iu

Breed (n) PMSG dose Ovul. rate Season Author



(1988) showed that treatment with MAP sponges for 14 days
followed by injection of 500 i.0 HCG induced ovulating
oestrus at variable levels in Awassi, Karadi and Arabi ewes
(Table 3). Condition (body weight) of ewe lambs would be the
major factor for success of such treatment.

In adult ewes, fertility, in general is very low
especially after A.I at predetermined time. Investigations
on effect of FGA/PMSG on ovulation rate in different breeds
in Morocco showed that the response to PMSG depends on level
of this hormone and the breed used (Table 4). Breed
difference is mainly due to their seasonality and their
natural ovulation rate.

EFFECT OF ACTIVE IMMUNIZATION AGAINST ANDROSTENEDIONE ON
OVULATION RATE AND FECUNDITY

Through luteal regression mechanisms investigations, it
was observed that the follicular growth and the ovulation
rate are stimulated in ewes passively immunized against
oestradiol (Rhind et al 1986; Boland et al 1986).
Immunization against ovarian steroids could be a valuable
commercial method to improve ovulation rate. Ovulation
response of ewes immunized against androstenedione and
oestrone in many trials (Robinson and Scaramuzzi, 1986;
Rhind et al., 1986) showed some problems such as low
fertility, anovulation, silent ovulations, and antibody
titters variability which was mostly related to adjuvants
nature.

The exact mechanism of ovulation rate increase in
immunized ewes against androstenedione is not well known.
Scaramuzzi et al. (1980) found an increase of the mean LII

level along the oestral cycle in immunized ewes against
androstenedione which was due to LII pulsatile discharge
elevation during follicular phase. A hypothesis drawn by
Alifakiotis (1986) states that immunization against
androstenedione may reduce circulating androgen
concentrations and thereby reduce follicular inhibin
production, this in turn may reduce the feed back
suppression of pituitary FSH secretion and so allows more
follicles to be stimulated to develop to ovulatory maturity.
In a recent study, Philipon (1988) postulated that the
increase of ovulation rate in immunized ewes could be due to
the linkage of progesterone to anti-steroid antibody which
reduce the paracrine inhibitory effect of this hormone on
the ovary.

Generally, the immunogen is given over two subcutaneous
injections 2 to 3 weeks apart with the second given 2 to 4
weeks before mating.
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increased incidence of double ovulations and the appearance
of triple ovulations in Sardi ewes and quadruple ones in
Rahmani ewes. However, this increase in ovulation rate was
not reflected in an increase of litter size (Table 5).
Boland et al. (1986) has noted in Merino ewes that 7 to 14
days after the booster injection, the mean litter of
antibody was high and had declined significantly by day 25.
This yields the ewes temporarily infertiles with reduced
pregnancy rates. Also, the number of lambs born per ewe
joined was significantly lower in Sardi treated ewes than in
control ewes, but in Rahmani and their crosses with Finnish
Landrace, the differences between the treated and the
control groups were small and inconsistent.

The relatively smaller increase in litter size resulting
from treatment, compared to that of ovulation rate was
mainly due to the increased reproductive wastage. Increased
ovulation rate in ewes immunized with Fecundin was
associated with reduced fertility rate and/or increased
embryonic loss. If this problem is overcome, immunization
could practically improve the overall reproductive
performance of African ewes in Mediterranean environments
since the androstenedione immunogen commercially
manufactured.

USE OF RAM EFFECT AS A MANAGEMENT TECHNIQUE UNDER NORTH
APRICAN CONDITIONS

Transition from the non breeding to the breeding season in
ewes achieved by exposing isolated ewes to the ram. This
induces a series of neuroendocrine responses which result in
ovulation, oestrus and conception. It has also been
considered as an attractive and simple managerial practice
for oestrus synchronization.

In ewes of shallow anoestrus, this technique works at any
time during the non breeding season. In ewes of breeds
characterized by deep anoestrus, it is effective only during
the four to six weeks before the onset of the breeding
season. This method has the advantage of being easy to
manage under extensive conditions. And also, in the applied
accelerated lambing system of three crops/2 years, where
spring mating season results in less satisfactory conception
rate and fecundity.

Normally the first ovulation after ram introduction is not
accompanied by oestrus but one cycle later (i.e. about 19
days after the initial stimulus) the ewe both ovulates and
show behavioural oestrus. One problem is that unpredictable
number of ewes well have a "short cycle" and re-ovulate
following the first ovulation (about six days later). This
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means that there is a very poor synchrony of oestrus around
day 19 because the ewes experiencing short cycles will not
show behavioural oestrus for the first time until around day
25 after stimulus. To obtain a high degree of synchrony
between days 18 and 21 after the stimulus was applied, an
important practical finding was that a single injection of
20 mg progesterone given at the time that ram stimulus was
applied eliminates short cycles.

Ram effect during the breeding season

The response of ewes to ram introduction depends on the
anoestrus intensity. Under Moroccan conditions, lambing
distribution throughout the year show that there is decrease
in number of ewes lambing during August-October period in
Sardi ewes whereas in D'man the distribution is more
uniform. This suggest a lower fertility in Sardi ewes for
February-April mating period.

To test the effect of exposure to ram, records from 3
mating seasons were analyzed according to dam and sire
breeds. All the matings periods lasted 45 days, heat and
mounting were checked by using harness fitted rams.
Ovulation rate was determined by laparoscopy 3 to 7 days in
mated ewes. Results of the analysis are shown in Fig 1.

During July-Sept joining period, most of matings (>60%)
occurred in the first 17 days of the period, averaging a
fertility of 80% independently of ewes and sire breeds.

During May-June joining period, when Sardi ewes were
joined to Sardi rams, 15, 24 and 41% of them were bred,
respectively, around the 9h, the 24 and the 41 day of
joining. Fertility rate for these groups was 73, 83 and 80%.
These results suggest that most of Sardi ewes were not
cycling at joining. When D'man rams were used, 60% of the
matings were recorded before the 12 day, showing that
D'man rams can induce more behavioural estrus than Sardi
rams.
D'man ewes did not show any difference in matings pattern

whether bred to Sardi or D'man rams. Results from this
period were comparable to those obtained in July-September
mating.

In December-January matings, all D'man ewes were bred by
the 17th day of the joining period, whereas for Sardi ewes,
breeding lasted 30 days for both sire breeds. Ovulation rate
did not change from one period to another and accordingly to
sire breed. However an increase in ovulation rate was
recorded for D'man ewes joined to D'man rams during
December - January.

These results suggest some practical use of ram effect
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under Moroccan conditions for management of joining period
where male effect can be used for Sardi ewes when mated in
May-June season. Similar observations were made by Hassan et
al., (1988) on Egyptian Rahmani ewes mated in the same
season. Their results showed that the proportion of ewes
displaying oestrus within 16-24 days after approyed ram
introduction was better when the period of exposure to ram
was extended from 4 to 8 days. This indicates a minimum
period required of ram contact to achieve the male effect.
Considering a 5 weeks period of mating (the normal length of
mating season in the applied system of 1 crop/8 months), the
percent of Rahmani ewes mated was increased and control
groups, respectively (Hassan et al., 1988). In Barbarine
ewes, induced ovulation was shown in 97.5% of ewes and 87%
of the ewes ovulating in response to the introduction of
rams showed oestrus within 26 days. The prolongation of
mating season up to 45 days can be avoided by using the ram
effect in those three breeds for May-June mating season.

Vasectomized d'man ram used as a teaser may offer better
introduction and synchronization than Sardi ram. Joining
period in December-January for Moroccan ewes can be reduced
to one month without any loss in fertility.

Ram effect during the post partum period

Ovarian activity in post parturient ewes could be
re-established by the introduction of males. The response of
the females to the presence of the males increased
progressively as the interval between lambing and
introduction of rams after lambing lengthened (Khaldi,
1984). The induced ovulation was always silent. Short cycles
frequency was higher when male was used 15 days after
lambing (Table 6). Duration of these short cycles was then
7.6 ± 2.1 days in average.

CONCLUSIONS

The hormonal treatments used in estrous synchronization or
increase litter size are not yet well established in native
sheep in the Near East.
The fecundity and prolificacy rates could be improved when

adequate supplementary feeding is done according to the
mating and lambing season.

The trials on ram effect give promising results that need
to be tested by comparing several ram breeds.
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TABLE 6

Response of Barbarine post-parturient ewes to male
effect (From Khaldi, 1984).

Days after lambing

15±2 25±2 35±2

Ovarian activity before
introduction of rams (%) 40 40

Ovulations induced in
non cyclical females

(first 3 days) % 70 91.7 100
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