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SUM M ARY
Utilization of the OarAElOl microsatellite as a marker for carrying the 
F e c B  allele in Booroola-Awassi crosses was investigated. The m arker 
was informative in one out of six sire families. In this family, carrying 
the F e c B allele increases lambing rate by 0.6 lambs per lambing. Out of 
22 ewes, 21 were classified the same as F e c B or F e c + both according 
their reproductive records and by the genetic marker.

INTRODUCTION
The average prolificacy of the Improved Awassi dairy breed is about 
1.2 lamb born / ewe lambing (LB/EL). To increase lamb production in 
the A w assi, crossbreeding with Booroola-M erino rams was initiated 
aiming at introduction the B allele of the FecB  gene (Gootwine, 1985). 
The FecB  is a major gene that effects ovulation rate in sheep and on 
the average, one copy of the B allele increases ovulation rate by 1.2 
ova shed and lambing rate by 0.6 LB/EL (Piper et al., 1985). Fem ales 
carrying the B allele are identified by m onitoring lamb production or 
ovulation rate (Davis et al., 1982) and carrier rams are identified 
through progeny testing.
Early identification of B carriers in a population where the gene is 
segragating is o f vital importance. FSH plasm a levels are elevated at 
one month of age in the Booroola Merino and therefore, the use of this 
crite rion  as an early indicator for carrying the B allele among 
B ooroola crosses was considered (B raw -Tal and G ootw ine, 1989; 
Montgomery et al., 1989; Gootwine et al., 1993). Recently, it was found 
that the O arA ElO l m icrosatellite is linked to the B ooroola gene 
(M ontgom ery et al., 1993). In the present investigation we studied the 
applicability of the OarAElOl marker to the Booroola Awassi crosses.
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M ATERIAL AND METHODS
The B ooroola-A w assi crossbreeding program is conducted with the 
K ibbutz E in Harod Improved Awassi flock, Israel. F i  rams were 
produced by insem inating Awassi ewes with semen from  homozygous 
B B  Booroola M erino rams obtained from the Invermay Agricultural 
Centre, New Zealand. The first backcross (B C i) g en e ra tio n  was 
produced by m ating F i rams with Awassi ewes. Second backcross 
(B C 2) generation was generated by mating B+  B C i ewes with Awassi 
rams. Typing of Booroola-Awassi crossbred ewes for the FecB locus 
was based on one to two records of ovulation rate and three lambing 
records. Ewes are classified as carriers when showing three or more 
ovulations as was suggested by Davis et al„ (1982) and confirmed for 
the B ooroola-A w assi crosses (unpublished resu lts) or, by having 
triplets, the incident of such naturally occurrance in the Awassi being 
around 0.4% . Following the third parity, non-carrier B C i ewes were 
culled while B+  ewes were kept for further breeding.
Plasm a FSH was measured by a homologous RIA (Braw-Tal and 
Gootwine, 1989) in samples collected weekly in 16 of the B C i ewe 
between three and six weeks of age. Maximal levels of FSH recorded in 
the different ewe lambs were compared.
Ovulation rate, expressed as number of corpora lutea (CL) per ewe 
ovulating was determ ined by laparoscopy 3-8 days follow ing heat 
detection in cycling ewes. All lambings occured indoors and the 
number of lambs produced by each ewe was recorded.
DNA was prepared from blood samples. The OarAElOl m icrosatellite 
was am plified and alleles were identified as described by Montgomery 
et al., (1993) or by separating PCR products on 3.5% M etaphore™  
Agarose gel.
Ovulation and lambing rates were compared by Chi Squere analysis. 
FSH  c o n c en tra tio n s  were com pared by t- te s t fo llo w in g  log 
transform ation. FSH geometric means are presented. D ifferences of 
P< 0.05 were considered significant.

RESULTS AND DISCUSSION
Six F) Booroola-Awassi rams served to produce the B C i g e n e ra tio n . 
Five were found to be homozygous for the I (99bp) allele o f the 
O arA E lO l m arker. Thus, the m arker could no t be used for 
identification of B  carriers among their progeny. One Booroola Awassi 
ram, No. 120, was heterozygous FI (109, 99 bp) and his F allele of the
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O arA E lO l m arker was linked to the F e c B allele inherited from his 
Booroola-M erino sire. Ram 120 had 22 B Ci daughters. Fifteen of them 
inherited  the F allele and 6 the I allele. The genotypes of those 
daughters at the F ec B  locus and their reproductive perform ances up
to the third lambing, are present in Table 1.

Table 1
Ovulation rates and litter size of Booroola Awassi B C l ewes daughters 

of ram No. 120 according to their OarAElOl allele.
OarAElOl

A lle le
inherited Mean litter size Overall Ewes

from Ovulation rate in naritv No. mean typed as
sire 120 n mean range 1 2 3 litter size B+ ++

F 1 5 2 .95a 1-4 1.7 1.9 2 .4 1.9a 15 0
I 7 1.75b 1-3 1.3 1.3 1.7 1.3b 1 6

G enotyping at the F ec B  locus according to ovulation and lambing 
records m atched in  21 out of the 22 daughters w ith genotyping 
according to  the marker. In the only case o f m ism atching, three 
ovulations were recorded in a ewe who inherited the I allele from the 
FI ram  This can be explained by recombination between the FecB and 
the OarAElOl locuses that was estimated to be in a frequency at about 
13% (M ontgomery et a l ,  1993).
Mean prolificacy of B+  BCl ewes was 1.93 LB/EL, - 0.6 more lambs 
com pared to their non-carrier BC] half-sisters. A sim ilar effect of 
carrying one copy of the Booroola gene on litter size was reported in 
other Booroola crosses (Piper et al., 1985, Gootwine et al., 1993). Mean 
prolificacy of B C l ewe in the 4-6 parities was further increased to 2.4 
LB/EL.
M aximum FSH plasma levels varied in the five ++ B C l ewes between 
0.95 to 2.9 ng/ml with a mean of 1.9 ng/ml. In the 11 B +  ewes mean 
m nim iim  FSH plasma levels was significantly higher then in the ++ 
ewe lam bs being 3.7 ng/ml and velues ranged betw een 1.3 to 10.2 
ng /ml w ith six o f  them having concentrations above 3.0 ng/m l. 
Previous results have shown that plasma FSH levels in B+  F I Booroola- 
A w assi ew e lam bs were higher at one m onth o f age than in 
contem porary ++ Awassi ewe lambs (Braw-Tal and Gootwine, 1989). 
Association between FSH plasma levels and carrying the Booroola gene
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is found here in BC] ewe lambs. H ow ever, using this early
physiological criteria, only part of the 5 +  ewes could be identified.

Out of 33 BC2 ewes, daughters to B + BCl ewes, 15 inherited the F
allele and their mean ovulation rate and prolificacy up to the second
lambing were 2.4 CL and 1.7 LB/EL, respectively. On the other hand, 
mean ovulation rate and lambing rate in their sisters who inherited 
the I allele were 1.2 C.L. and 1.2 LB/EL, respectively.
P lacenta l anastom oses of various degrees m ay occur in m ultip le 
pregnancies in sheep (M ellor, 1969). M ixing blood cells between
fetuses may lead to mistakes in genotyping for a genetic m arker when 
DNA is extracted from blood cells (Ron et al., 1994). Among the BC2 
ewes, there were five sets of twins and one set of triplets. Two pairs of 
twins were all II whereas in three pairs of twins and in the triplets, 
only one of the individuals showed the F allele. Thus, from this limited 
set o f inform ation it seems that placental anastom oses does not 
interfere with the use of the OarAElOl marker to detect Booroola gene 
c a rrie rs .
In conclussion, our results suggests that the O arA ElO l m arker can 
assist in the detection of F ee& carriers among Booroola Awassi crosses. 
However, it is informative in only part of the cases.
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