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Abstract

Different regimens of superovulation were applied to 33 non-
lactating Friesian cows for embryo production. These animals were ran-
domly classifed into 6 groups of superovulatory treatments. Group 1
(n=5) was injected IM with a single dose of 2000 IU pregnant mare ser-
um gonadotropins (PMSG) on day 10-12 of the estrous cycle. Luteolysis
was induced by 2 injections of PGF2a (12 h interval) two days after
PMSG treatment. The animal that showed signs of estrus was inseminat-
ed. Flushing was carried out non-surgically on day 7-9 of the estrus.
Group 2 (n=5) and group 3 (n = 7) were treated as group 1, but the
dose of PMSG was 2500 IU (Group 2) and 3000 IU (Group 3). The ani-
mals of Group 4 (n = 7) were primed with 200 IU/PMSG on day 5 and re-
ceived 2800 IU/PMSG on day 10 of the cycle. All animals of this group
were injected with 2 doses of PGF2a; 48 h after second dose of PMSG.
Group 5 (n = 5) and 6 (n = 4) were treated as Group 4, but the priming
doses of PMSG were 500 and 1000 IU/PMSG and the main doses of
PMSG injected on day 10 were 2500 and 2000 IU/PMSG for Group 5 and
6, respectively. The mean values of CL were 7.6+1.36, 12.8+1.06,
9.57%1.17, 16.0+1.75, 13.840.96 and 5.57+0.85, for follicles, it was
1.8£0.66,2.6+0.40, 3.0+0.31, 4.57+0.81, 4.2+0.37 and 2.5+0.29, re-
covered embryos ova, it was 5.4+1.03, 8.6%0.60, 5.17+0.70,
7.07£1.06, 6.4%£0.92 and 2.25 + 0.85, for fertilized ova, it was
5.0£0.71, 7.0£0.54, 4.67+0.67, 6.5+0.85, 5.0+0.83 and 2.0+0.82, for
transferable embryo, it was 4.210.79, 6.0+0.71, 3.8+0.54, 5.67+89,
4.4+0.67 and 1.75+0.85, for groups 1,2,3,4,5 and 6, respectively. The
best results, as indicated by total ovarian response, CL, recovered em-
bryo/ova, fertilized ova and transferable embryos were obtained in
Group 4, when cows primed with 200 IU/PMSG early on Day 5 and 2800
IU/PMSG on Day 10 of the estrous cycle. However, the finding results
showed that, regimens of superovulatory treatment had a significant ef-
fect on the ovarian response and embryo recovery, and no significant ef-
fect on the embryo quality. Calving rates after transfer of single embryo
were 44.1% and 42.9% for morula and blastocyst stages, respectively,
with no significant differences between the 2 stages, and the overall
mean was 43.6%, while, the calving rate after transfer double embryos
was 47.6%. The grade of embryos had a significant (P<0.06) effect on
the calving rate, it was 53.57 and 33.33% for grade | and Il embryos, re-
spectively.
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INTRODUCTION

Embryo transfer (ET) is a technical science by which fertilized ova are col-
lected from a genetically superior female called donor and transferred for further
incubation and development until parturition to surrogate mother of lesser value
know as recipient. ET has a great economic potential for rapid improvement of bo-
vine breeds and gives a better chance for genetic improvement and selection (Smith,
1984). Moreover, it provides a safety way of introducing new bloodlines into spe-
cific pathogen free herds (Singh, 1987). ET has many advantages, and so, its tech-
niques have now been applied to every species of domestic animals. The chain of
events in the process of ET includes, synchronization, superovulation, insemination,
embryo collection, evaluation and finally transfer. The availability of embryos for
transfer may be increased by inducing superovulation and production of large num-
ber of high quality embryos, but the greatest problem with superovulation is the
large degree of variation in superovulation response between individuals of the same
species. This variation in the response may be contributed to numerous factors,
such as, potency, purity, dose and quality of the gonadotrophic preparation, varia-
bility in the ovarian follicaular population and its dynamically growth at the time
that superovulatory treatment has begun and also to the general health, lactation
status of the donor and regimens of the superovulatory treatment (Singh, et al.,
19926).

The most apropriate time of gonadotropins administration for superovulation
and embryo yield was reported to be at mid-estrous cycle (Days 9-13) in both buf-
falo (Mohammed, 1991) and cattle (Ware et al., 1987). In fact, this finding is relat-
ed to the higher number of antral follicles in the ovaries at this period of the cycle
(Saumande, et al., 1978) due to the two or three and some times 4 wave patterns of
follicular growth through out the estrous cycle (Sirois and Fortune 1988). The first
wave in both 2-and 3-waves was identifiable by Day 3 (Day O = day of estrus).
Many studies in cattle (Petr et al., 1989) have shown that early cycle priming with
gonadotropins prior to superovulation increases the subsequent ovulation rate fol-
lowing superovulation. Other authors (MaCmillan et al., 1994) failed to observe any
increase in the superovulatory response after similar treatment in cattle.

Production of offspring from ET depends on the viability and development ca-
pacity of the embryos. Morphological evaluation of embryos is common and useful in
predicting pregnancy rates and can be used at the site of embryo recovery, but this
process requiries much practical experience.
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The present study was undertaken to evaluate the efficacy of several supero-
vulatory regimens to determine the most appropriate one for producing large num-
ber of high quality embryos in Friesian cows in Egypt. Also, the study aimed to eval-
uate the results of ET in Friesian cows under Egyptian conditions.

MATERIALS AND METHODS

One hudred and nine Friesian cows (33 donors and 76 recipients) were used in
this study. The mean age was 3.65%0.71 year, while, the mean parity number and
calving-superovulation interval were 1.46+0.09 calving/animal, 362.88+19.98
day, respectively. Estrus cycle of the selected animals was synchronized by a single
dose of luteolytic hormone when a well developed and clear CL could be palpated.
Double does 11 days apart were used when CL was not clear. After luteolytic hor-
mone injection, the animals were carefully observed twice daily for estrus behav-
ior. Six superovulatory regimens were applied on 6 groups. Group 1°(n = 5), was in-
jected with a single dose of 2000 IU/PMSG on day 10-12 of the estrus cycle.
Luteolysis was induced 48 h later by 2 injections of PGF2a (12 hours interval). On
the day of estrus, the animals were naturally inseminated by a fertile bull. Flushing
was performed non-surgically on Day 7-9 of the estrus (estrus = Day 0) using the
method described by Mohammed (1991). Efficacy of superovulation was determined
by estimating per rectum the number of ovulation (palpable CL) in each animal and
counting the unovulated follicles >10mm, as well as, recovered embryo/ova were
counted and classified as fertilized and unfertilized. Further morphological evalua-
tion was done to delineate embryo quality; the evaluation was applied according to
Taakeda (1986). Also, recovery percentages of embryo/ova, transferable embryos
“and fertilization rate were estimeted. Recovered embryos were classified as morula
and blastocysts with quality of grade | or Il. The animals were categorized as either
non-responders (<2 CL) or responders (>2 CL). Group 2 (n=5) and Group 3 (2=7)
were treated as Group 1, except that the doses of PMSG were 2500 and 3000 U,
respectively. Cows of Groups 4 (n=7), 5 (n=5) and 6 (n=4) were primed on day 5 of
the estrus cycle with 200, 500 and 1000 IU/PMSG, respectively, and received oth-
er doses of 2800, 2500 and 2000 IU/PMSG on day 10 of the cycle.’ All animals were
administered two doses of luteolytic hormone 48h after second dose of PMSG injec-
tion.

Animals used as recipients were synchronized with PG to be in estrus at the
same day +24 h as the donors. Single or double embryos with the same or different
qualities and stages were transferred to recipient cows. After transfer, the recip-
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Table 1. Ovarian response and embryo recovery inFriesian-cows using different re-
gimens of PMSG (Mean + SE).

Animal Ovarian response No. of** No. of* No. of*
groups 3 m T recovered fertilized transferable
(No.) cL J Totg embryo/ova ova embryo

Group 1 7.60+1.36bc 1.80+0.66P 9.40+1.93¢ 5.40+1.032b 5,00+0.713b 4.20+0.793ab
(n.=5)

Group 2 12.8+1.062bc 2.60:+0.402b 15.4+1.403bc 8.60+0.602 7.00+0.542 6.00+0.712
{(n.=5) ;

?m“p?? 9.57+1.17bc 3.0040.313b 12.57+1.21bc5.17+0.702b 4.67+0.672b 3.83+0.542b
n =

fr:mjp?‘)‘ 16.00+1.752 4.57+0.812 20.57+1.902 7.67+1.062 6.50+0.852 5.67+0.892
((3;°i"5§ 13.80+0.963b4.20+0.372b 18.0020.95206.40£0.923b 5.00£0.832b 4.40+0.672b
Group 6

(n.=4) 5-75t0.83¢ 2.50:0.20% 8.25:1.08¢ 2.25+0.850 2.00:0.820 1.75:0.85b
CL: Corpus luteum F: Follicles > 10 mm

a,b,c

Means in the same column with no common superscripts are significantly differ-
ent. * (P<0.05) ** (P<0.01).

Table 2. The influence of superovulatory regimens on the quality of recovered

embryos.
Animal groups Embryo quality

(NeJ Grade I* Grade II**
Group 1 (n. = 5) 3.210.662 1.0+0.322b
Group 2 (n. = 5) 3.61£0.512 2.4+0.242
Group 3 (n. = 6) 2.5+0.503b 1.33+0.332b
Group 4 (n. = 6) 3.5+0.722 2.17+0.602
Group 5 (n. = 5) 3.0£0.452b 1.4+0.402b
Group 6 (n. = 4) 1.5+0.65P 0.25+0.2b
* (P<0.05) ** (P<0.01).

aD: Means in the same column with no common superscripts are significantly differ-
ent.
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ients were observed for estrus signs, and the success of transfer was estimated
when recipients did not return to estrus up to 25 days of transfer, and by rectal
palpation 60 days and 4 months after transfer. The data were analyzed using
COSTAT compputer package, verlsion 3.03; copyright 1986 Cottort software.

RESULTS

All cows used in this study were experienced estrus symptoms and responded
to superovulatory treatment. However, 2 cows (one in Group 3 and another in Group
4) released pus during flushing due to endometritis which was not diagnosed before
superovulatory treatment, therefore, uterine flushing was not completed and the
animals were rejected from the collection. The results of superovulation by using
different doses and regimens of PMSG have been presented in Tables 1 and 2.

Briefly, the best finding results from different superovulatory regimens, as
indicated by total ovarian response (20.57+1.90; P<0.01), CL (16.00+1.75;
P<0.01), recovered embryo/ova (7.67+1.06; P<0.01), fertilized ova (6.50+0.85;
P<0.01)and transferable embryos (5.67+0.89; P<0.05) were obtained in Group 4,
when cows primed with 200 IU/PMSG early on Day 5 and 2800 IU/PMSG on Day 10
of the estrous cycle. The lower mean values of the previous mentioned parameters
were observed in cows of Group 6 injected with 1000 IU/PMSG on Day 5 and 2000
IU/PMSG on Day 10 of the cycle; these values were 8.25+1.03, 5.75+0.83,
2.25+0.85, 2.00+0.82 and 1.75%0.85, respectively.

The highest and lowest means of grade | embrys (3.6+0.51 Vs 1.5+0.65) were
observed in animals of Group 4 and 6, respectively, while, the maximum mean of
grade Il embryos (2.4+0.24) was observed in Group 2 and the minimum mean
(0.25%0.2) observed in Group 6 (Table 2). However, the influence of superovulatory
regimens on the embryo quality was highly significantly (P<0.01) in grade Il em-
bryos and grade | embryos (P<0.05). '

Fifty five recipients cows received single embryo of morula stage (n=34) or
blastocyst (n=21). Twenty cows (58.8%) received morulae did not return to estrus
up to day 25 of gestation. Forteen cows received blastocyst (66.7%) did not show
any signs of estrus up to 25 day of pregnancy. Rectal examination 2 months follow-
ing transfer revealed pregnancy in 16 cows received morulae (47.1%) and 12 cows
received blastocysts (57.1%). These figures were decreased to 44.1% and 47.6%
when pregnancy was checked again at 4 months of gestation for recipients received
morulae and blastocysts, respectively. At the end of gestation period, 15 from 34
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Table 3. Pregnancy rate after transfer of single embryo.

Stageof  No. Of No. of Pregnant Cows (%) No. of Recipients

Embryo  Recipients 25Day 2 Months 4 Months calving
Morula 34 20 (58.8) 16 (47.1) 15 (44.1) 15 (44.1)
Blastacyst 21 14 (66.7) 12 (57.1) 10 (47.6) 9 (42.9)
Total 55 34 (61.8) 28(50.9) 25 (45.5) 24 (43.6)

Table 4. Pregnancy rate after transfer of double embryos.

Stage of  No. Of No. of Pregnant Cows (%) No. of Recipients
Embryo Recipients 25Day 2Mionths 4 Months calving (%)
Morula 1 7 (63.6) 6(54.6) 6 (54.6) 6 (54.6)
Blastocyst 5 3 (60) 2 (40) 2 (40) 2 (40)*
Morula & 5 2 (40) 2 (40) 2 (40) 2 (40)
Blastocyst
Total 21 12(57.1) 10(47.6) 10 (47.6) 10 (47.6)

* One recipient produced single calf and the other produced twin calves.

Table 5. Effect of embryo qualities on the pregnancy rate.

Embryo No. Of No. of Pregnant Cows (%) No. of Recipients

qualities  Recipients 25Day 2Months 4 Months calving (%)
Grade | 28 17 (60.71) 15 (53.57) 15 (53.57) 15 (53.57)
Grade i 27 17 (62.96) 13 (48.15) 10 (37.04) 9 (33.33)
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(44.1%) and 9 from 21(42.9%) recipients which received morulae ‘and blastocysts,
respectively, produced calves (Table 3).

Results of transfer double embryos of the same or different stages are pre-
sented in Table 4. Twelve out of 21 recipients (57.1%) received double embryos did
not return to estrus up to day 25 of gestation (7, 3 and 2 for cows received moru-
lae, blastocysts and blastocyst with morula, respectively). Pregnancy diagnosis 2
months later, showed pregnancy rate 54.6%, 40% for recipients received morulae,
blastocysts and morula with blastocyst, respectively. Pregnancy rate was main-
tained unchanged up to the end of gestation for all recipients.

Twenty-eight recipient cows received 28 embryos (one for each) of grade |,
17 (60.71%) of them did not return to estrus up to 25 days of pregnancy. From
these recipients, 15 (53.57%) were checked pregnant 2 months later. There was no
decrease in pregnancy rate after day 60 until parturition, and the calving rate was
53.57+ (Table 5 and Fig. 1). Ten cows from the recipient females that received
grade Il embryos (n=27) exhibited a standing estrus up to 18 days following trans-
fer (Day 25 of the transplant estrus cycle). Four out 17 recipient females showed
early embryonic death between 25 and 60 days of gestation. However, 3 recipients
aborted between 2 and 4 moths of pregnancy and 9 (33.33%) recipients producing
offspring of these groups (Table 5 and Fig 1).

DISCUSSION

The Results from the present study showed that, increasing the superovulato-
ry dose of PMSG from 2000 IU (Group 1) to 2500 IU (Group 2) was associated with
a significant improvement in the number of ovulation (P<0.01), the nubmer of re-
covered embryos (P<0.01), the number of fertilized embryos (P<0.05) and the num-
ber of transferable embryos (P<0.05). In relation to the results obtained in 2000 U
Group (1), the increase in the previously mentioned criteria noted in 2500 IU group
was estimated to be 68.4%, 59.3%, 40% and 42.9%, respectively. On the other
hand, increasing the superovulatory dose from 2500 IU to 3000 IU (Group 3) ad-
versely affected these criteria. Similarly, Genegenbach, et al., (1978) reported an
increase in the ovulation rate in heifers and cows with increasing PMSG dose from
1500 to 2000 and 3000 U and from 1200 to 2000 IU, respectively. In the same
time, Saumande and Chupin (1986) noted a decline in the ovulation rate of heigers
from 13.3 CL on application of 2500 IU/PMSG to 8.5 and 2.2 CL when PMSG doses
were increased to 5000 IU and 7500 IU, respectively. However, Greve et al.,
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(1979), in their trial for superovulating 92 cows with 1500-3000 IU/PMSG found
that the dose of 3000 IU/PMSG yielded more embryos than 2000 and 2500 IU, but
the last 2 doses yielded significantly higher number of viable embryos than did 3000
IU/PMSG. Accordingly, higher doses of PMSG resulted in the formation of large
number of follicles. These follicles were developed as a second follicular wave after
ovulation due to the long half life of PMSG, and were observed on the ovary at the
time of embryo recovery. Such follicles were observed more with high doses of
PMSG, and their presence with the corpora lutea would create an unfavourable es-
trogen/progesterone ratio which caused an allergic effecton embryb transport, and
were consequently associated with a low quality of recovered embryos (Dieleman et
al., 1987).

As compared to Group 3, injection of small doses of PMSG (200 and 500 IU)

early in the cycle significantly (P<0.01) improved the ovulation rate by 67.19%
(Group 4) and 44.2% (Group 5), respectively. At the same time, the significant in-
crease in the number of recovered embryos, fertilized and transferable embryos in
Group (4) was respevtively 48.08%, 38.29% and 50% of those obtained in Group
(3). Similarly, Ware et al. (1987) reported an increase in the ovulation rate of the
FSH primed heifers (17.3 CL) as compared to the control group (5.1 CL). Also, Ra-
jamahendran et al. (1987) found a significant increase in the number of CL and the
number of recovered embryos obtained in the FSH primed cows. Moreover, Peter et
al. (1992) reported that, compared to cows treated with a single dose of PMSG,
PMSG primed cows had a higher average number of CL (17.8 Vs 7.2) and high per-
centage of recovered ova (70.2 Vs 60.5), but a lower percentage of fertilized ova
(83.8 Vs 91.4); the percentage of good quality embryos did not significantly differ
" between the two groups (70.7 Vs 79.3). In this aspect, Sirois and Fortune (1988), in
their study on dynamics of large follicles (>5 mm) throughout the estrus cycle in
heifers, found that some heifers had 2 waves of follicular growth, the first wave
occurred on day 1-5 and the second occurred on days 8-11 from onset of estrus cy-
cle. The mean number of follicles in the second wave was higher than that of the fi-
rst one. In support, gonadotrophin administration on day 8-10 elicited the highest
superovulation response (Putney et al, 1988). Moreover, treatment with small
doses of gonadotrophin during the first wave (early in the cycle) was also reported
to increase the number of follicles > 4 mm present during the second wave, and the
application of a superovulatory hormone at the beginning of the second wave result-
ed in a better synchronized group of ovulation process. On the contrary to our find-
ings, Lussier and Carruthers (1989) observed a decreased superovulatory response
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when gonadotrophins were administered on day 3 of the estrus cycle. The latter au-
thors added that, FSH-P primed heifers had more large follicles (>7 mm) as detected
by ultrasonography at the beginning of superovulation. The mechanism of decreased
superovulatory response in gonadotrophin pretreated animals would appear to be as-
sociated with reduced endogenous FSH prior to the start of superovulation (Lussier
and Carruthers, 1989). These authors reported a positive correlation between the
mean FSH concentration for 48 h preceding superovuation and the number of CL per
cow. However, discrepancies in the results concerning the pretreatment regimens
may have been originated from the variations in the age or breed of cattle used, the
different priming regimens, superovulatory used or the time at which the superovu-
latory treatment had begun. It is interesting to note a significant reduction (P<0.01)
in fertilized ova when the priming dose of PMSG was increased to 1000 IU. In fact,
the high pretreated dose of PMSG may have resulted in enhancing promoting and/or
supporting the growth and endocrine activity of one or more large follicles, which
would, in turn, release more inhibin (Woodruff et al, 1988), follistatin (Ying et al.,
1987) and/or estrogen, thereby suppressing FSH synthesis and/or release conse-
quently, inhibiting growth of small and medium sized follicles (Lussier and Carruth-
ers, 1989). Similarly, Lussier and Carruthers (1989) reported that presence of
large active follicles at the start of superovulation may be deterimental to the su-
perovulatory response, and responsible for much of their variability.

The mean values of transferable embryos increased significantly (P<0.05)
from 4.2+0.79 to 6.00+0.71 with increasing dose of PMSG from 2000 to 2500 IU,
and when PMSG dose increased to 3000 IU, the number of transferable embryos de-
creased (P<0.05) to 3.83%0.54. In accordance with results reported by Greve et al.,
(1979) the dose of 2000-2500 1U/PMSG yielded a significant higher number of vi-
able embryos than did 3000 IU/PMSG. De-Loose et al. (1991) cited that induction of
superovulation could lead to distrubance in the hormonious development of the preo-
vulatory follicle and its occyte, resulting ultimately to embryos of inferior quality.
Moreover, Elsden et al. (1978) informed that the uterine environment of superovu-
lated cows found to be harmful for embryos.

In the present study, 55 recipient cows recieved a single embryo (morula or
blastocyst), 34 (61.8%) of them did not return to heat 25 days following embryo
transfer. Rectal examination at 2 months following transfer confirmed pregnancy in
28 (50.9%) cows. This means that the embryonic loss between day 25 and 60 after
embryo transfer was estimated to be 17.7%. This finding was similar to that re-
corded by Markette et al., (1984) who reported that 19% of the recipients showed
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late return to oestrus between day 24 and 48 after embryo transfer. Also, in a
study performed by Suzuki et al. (1989) the embryonic loss was found to be 17.8%
between day 25 and 60. The pregnancy rates indicated that a substantial proportion
of developing conceptuses were dying between day 24 and 60, suggesting that these
conceptuses were initially able to prevent luteal regression, but subsequently lost
this ability. However, early embryonic death which occurred after day 24-26 might
be due to premature luteal regression, or it might be due inadequate luteotrophic
(LH) or antiluteolytic signal produced by the developing conceptus. The luteotrophic
action of LH or LH-like preparations in the cow, as indicated by increased progeste-
rone production or prolongation of the life span of the CL had been clearly demon-
strated (Carlson et al., 1971). Other suggestion reported that this death might be
due to a change in the nature of the embryonic signal at this time (Christie et al.,
1979). Amongst all recipients which received a single fresh morula or blastocyst,
15 (44.1%) and 9 (42.9%) cows, respectively, produced calves at the end of the
gestation. Overall mean pregnancy rate was accounted to be 43.6%. This value was
higher than that reported in the same species as 31.6 to 38.8% (Subramaniem and
Devarajan, 1991), and close to the figures of 43 to 49% reported by Falge et al.
(1990). However, higher pregnancy rates were recorded as 75% (Mutiga, 1992).
Although the pregnancy rate resulted herein from blastocysts was higher than mor-
ulae, this difference was non-significant. This finding was close to the report of Ish-
imori et al. (1993) in which the pregnancy rate resulted from morulae and blato-
cysts transfer were 38 and 40%, respectively. Also, Kasiraj et al. (1993) found
that, there was a non-significant difference in the coception rate between buffalo
morulae (27%) and blastocysts (20%). However, Niemann ( 1985) found that, the
blastocysts led to a higher pregnancy rate (54.2%) than did the morulae (46.2%).

Out of 21 recipients which received double embryos of the same stage or dif-
ferent stages, 12 recipients (57.1%) did not recturntes trus return to estrus up to
25 days after transfer. Ten recipients (47.6%) were diagnosed pregnant at 2 and 4
months after tranfer until the end of gestation. At the time of parturition, only 11
calves were produced, 9 of them from 9 recipients and only one twin (10%) was
produced from one recipient. Our twinning rate (10%) is considered low when com-
pared to other results (23-75%) obtained with bilateral, surgical transfer reported
by Suzuki et al (1989). A twinning rate of 47% was obtained by Diskin et al.,
(1987) when they transferred fresh bovine embryos. Non-surgical and transvaginal
embryo transfer procedures yielded lower twinning rates (Boland et al., 1975). The
low twinning rate obtained in our study might be due to the difference in quality of
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the transferred embryos; in most cases one of low quality (fair or poor), or it might
be as a result of a competition between embryos when present in the same horn
(ipsilateral to CL) other than bilateral tranfer. This suggestion was confirmed by
Rowson et al. (1971) who obtained a lower (50%) twinning rate resulting from
fresh embryo transfer to the ipsilateral horn than those obtained from bilateral
transfer (75). However, pregnancy rates at 4 month after transfer and calving rate
were higher in recipients which received double embryos than those which received
a ssingle one. It is important to record that the gestation period of the twon preg-
nancy was 7 days shorter than the mean of single calf pregnancy. Dystocia or diffi-
cult delivery was not observed in the cow which has produced the twin, but an as-
sistance was necessary. Also retention of placenta was not observed.

The effect of embryo quality on the embryo survival and pregnancy rate
showed that, no significant differences in the survival of transferred embryos be-
tween grade | & Il embryos at 25 days of gestation; they were 60.71% and
62.96%, respectively. However, the embryonic loss between day 25 and 60 was
significantly (P<0.1) affected by embryo quality. It was recorded to be 11.76% and
23.53% for grade | and Il embryos, respectively. Fifteen (53.57%) of 28 cows re-
ceived grade | embryos were calved, while, cows received grade Il embryos (n. =
27) only 9 (33.33%) recipients produced calves. This meanss that the ability of
grade | embryos to establish and maintain pregnancy rate is higher than grade Il em-
bryos. Similarly, Brian Mc-Guick (1989) found that, pregnancy rates were 70.4%
and 40.7% for grade, |, Il and lIl embryos, respectively. Other author (Donaldson,
1985) recorded that pregnancy rate ranged from 48.9% to 56.1% for superior
quality of embryos, and 32.5% to 40.1% for inferior quality. This would indicate
that the pregnancy rate decreases in the inferior grade of embryos than superior
grade, and it is possible to achieve a high proportion of calving following transfer of
high quality embryos.
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