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ABSTRACT

This work aimed at studying the relationship between time of breeding and
early embryonic losses in buffalg. The Effect of this time on some reproductive traits
was also studied. For that, 32 clinically normat buffalo calvers were used. All buffalo
cows calved normally and no cases of retained placenta were recorded. Heat
detection was performed throughout the 24-hours of the day-round using a TV closed
circuit unit. Heat detection was started from the 10" day post-partum. A voluntary
waiting period of 40 days was aliowed to the dams before breeding. Blood samples
were collected from the jagular vein at 5-days intervals for the determination of Py
concentration. An additional biood sample was obtained on the day of estrus io
confirm the occurrence of heat. in addition, a vasectomized buffalo bull was used as
an aid for heat detection. The buffalo cows were randomly assigned into 4 groups
according to the time of breeding. The dams of the comparable groups were bred at
3.0£0.4 hrs (G:, n=9); 11.6£0.5 hrs (Gz, n=8); 16.2+0.9 hrs (Ga, n=7}) and 24.7+1.1 hrs
{Gs, n=8) after the beginning of standing heat using a fertile buffalo bull. Rectal
palpation was performed on the same days of blood sampling. Pregnancy was -
diagnosed per-rectum 45-60 days post service. The incidence of early embryonic
losses was assessed on the basis of both rectal palpation results and P,
concentration {when its level was sustained above 1ng/ml for 45 days) after a
successful .service, then abrupt decline to £ 0.5 ng did occur. The Effect of time of
breeding on the days-open, number heats to-conception, number of
services/conception, conception rate and calving interval was also studied.

It has been shown that the incidence of early embryonic losses of this study
was 9.4%. All cases of early embryonic losses were confined to Gy as the breeding
were performed at an early stage of heat (after 3.0£0.4 hrs from the onset of standing
estrus). This constituted 33.3% of the dams belonging to G4. No cases of embryonlc
losses were detected in Gz, Gs and Ga. The comesponding conception rates to the 1
service were 44.4, 100, 85.7 and 75% for the comparable groups, respectively. Too
late breeding in G4 resulted in the highest days-open and longest calving intervat.

it could be concluded that breeding buffalo too early during estrus may result in
a higher incidence of early embryonic losses and inferior cenception rate. Too late
breeding may result in high days-open and long calving interval. Such that, in buffalo
too early or too late breeding should be avoided. Cptimum reproductive performance
of buffalo could be achleved when breeding is to be applied 11-16 hrs after the
beginning of estrus.

INTRODUCTION

it has been early reported by Hafez (1952} that the high frequency of -
too long estrous cycles in buffalo (up-to 3-5 months) may be due to early
embryonic mortality. In another study, Ei-Fouly (1966) recorded an embryonic
mertality rate of 13.1% during the first 4- months post-coitus in buffalo heifers.
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Ten percent embryonic losses was also recorded by El-Sheikh and El-Fouly
(1971) for the same animal. They reported that about 5% of the total-time
loss from 1% to fertile service was attributed to embryonic mortality. It was
also shown that about 15% of long ovulatory cycles (more than 35 days) was
due to early embryonic mortality (Mchamed, 1974). In a more recent study,
El-Shafie et al (1983) found that 34% of loss in time between 1 to fertile
service resulted from early embryonic mortality which occurred at a rate of
19%.

Barkawi (1984) indicated that low progesterone (P,) levels may lead
to embryonic atrophy during the 1% stage of pregnancy. It was aiso reported
that 8.3% out of 60 buffalo cows showed P, levels higher than Tng/mi for 46
days post service then sudden decline to its basal level (< 1.0 ng/ml) was
reached (El-Wardani, 1995). it has been suggested that such continuation of
high P, level may reflect the occurrence of pregnancy, which was followed by
embryonic loss.

It is the authors concept that the increased incidence of early
embryonic losses in buffalo may be a hidden reason responsible for the too
long estrous cycles reported for this animal in the pervicus literature. In
addition, factors responsible for losses of early embryos are many and
interrelated.

This paper aimed at answering the questions that: Does time of
breeding affect the viability and subsequent survival of buffalo embryos
during the early stages of pregnancy? and to what extent does time of
breeding affect the reproductive performance in this animal?

MATERIAL AND METHODS

This work was conducted at Mehallet Moussa Research Station, Kafr
El-Sheikh Governcrate. The farm belonges to Animai Production Research
Institute, Agriculture Research Center, Ministry of Agriculture.

Experimental Animals and Management:

Thirty two post-partum buffalo cows were used. They ranged
between 5-12 years old and 600-700 kg body weight. All buffalo cows calved
normally and no cases of retained placenta were recorded. Two weeks after
calving, the dams were examined per-rectum at weekly intervals until
preghancy was confirmed (45-60 days after breeding).

The animals were fed according to their body weight and milk
production (APRI, 1997). Fresh drinking water was available three times daily
{at 7.00 a.m., 1.30 p.m. and 4.00 p.m.). The buffalo cows were kept free in a
20 x 15 m yard-barn with counter-siope asbestos sheds of 4 meters height.

Reproductive Management:
1- Observation of estrus:

Starting from the 10™ day post-partum, buffalo cows were checked
for estrus signs throughout the 24 hours of the day-round using a TV closed
circuit unit. ln addition, a vasectomized buffalo bull was introduced to the
female group at six_.hrs. intervals (i.e., at 6.00 a.m., 12.00 noon, 6.00 p.m.
and 12.00-midnight) as a heat detection aid. The vasectomized buffalo bull
stayed within the fernales for an hour per each detection round.
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2- Time of breeding

The buffalo cows were allowed to a- 40 days post caiving voiuntary
waiting period. Then, they were randomly assigned into 4 groups according to
the time of breeding (Table 1).

Table 1: Mean time of breeding {hr.) for the different female groups.

Mean time of breeding "hr."”
Group No. | No. of females (After the onset of standginlheat)
1 9 3.0£0.4
2 8 11.6x0.5
3 7 16.2+£0.9
4 8 24.7+11

3- Clinical examination of the femaie reproductive tract:

Starting from the 3™ week post-partum, rectal palpation of the female
reproductive tract was performed at weekly intervals. The uterine tone, size
and location were evaluated. in addition, the ovarian structures including:
follictes, corpora lutea and cysts were diagnosed.

Pregnancy was diagnosed 45-60 days post-service depending on the
presence of one or more of the positive signs of pregnancy at this stage of
gestation.

Blood sampling:

A total of 458 blood samples were collected from the jugular vein-
‘throughout the period of study and analyzed for progesterone (P4)
concentration. Each blood sample (5 ml) was coliected in a glass tube
containing EDTA as an anticoagulant at 5-days intervals. Additional blood
sample was obtained on the day of heat. lmmedlately the samples were
transferred to the fab and centr:fuged at 3000 rpm for 5 min. then, the plasma
was separated, packaged in 5-mrglass vials and stored at -20° C in the deep: -
freezer until the time of analysis.

Determination of progesterone (P4) concentration:

Direct radio— immunoassay technique was performed for plasma P4
using ready antibody coated tubes kit "Diagnostic systems labs Inc., Webster,
Texas, U.S.A"

Assessment of the reproductive traits:

The number of days-open (time interval between parturition and the
day of conceptton) number of heats-to fertile service/animal;, conception
rates-to 1% service and calving interval (C!) were recorded for each
comparable group.

The incidence of early embryontc mortality (EEM) was determined by
P. concentration when its level was sustained above 1 ng/ml for > 45 days
after service, then, followed by an abrupt decline in this level to< 0.1 ng/mi.
The results of P, profiles were matched with those of the rectal palpation and
field observations to confirm the findings of all traits studied.
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Statistical analysis:

The data were subjected to statistical analysis using GLM
Procedure/SAS Program (1998). The actual means as well as the ANOVA
between the comparable groups for each trait were computed. The ¥ test
was used to determine the statistical significance between the traits
expressed as percentages. Duncan's Multiple Range Test was performed for
the traits showing statistical significance.

RESULTS AND DISCUSSION

The effect of time of breeding on the number of heats to-fertile
service/animal;, number of services/conception; number of days-open;
conception rate to- the 1% service and calving interval is shown in Table 2.

Table 2: Impact of time of breeding on some reproductive traits {means
* SE) in Egyptian buffalo cows.

Group | Time of {No. heats to e—lNo.servicesr No. days-Conception| Calving
No. breedingifertile service|conception| open |rate-tothe| interval
{hrs) 1% service | (days)
1 3.0:04| 22x03 14+02 (704185 444%" [3847+7.3
9 (20) (13) )]
2 11605 19104 1000 [66.1£8.0] 100%™ | 383.418.2
8 (15) () 8
3 162405 18103 1.1+01 1544456 85.7%" [3773+42
(7 (13) 8 )]
4 24.7+11] 2103 12+02 (72197 75.0%° [389.1:86
@& an {10 {8)
Overall 203102 1.2+0.1 [66.3x4.1] 750% 38364136
mean £ SE (65) (39/32) {32)

_Figures in parenthesis indicate the number of observations.
Values bearing different superscripts in the same column differ significantly (P<0.05).

It could be seen that G; and G; were superior to G4 and G, in all
reproductive traits studied. These results came in agreement with those of El-
Hariri (1973) who found that breeding buffalo too early or too late during
estrus resulted in a lower conception rate and an increased number of
services/conception. Regardiess of the significance magnitude, G; had the
lowest number of heats to-conception (1.820.3), shortest time of days open
(54.4+56) and subsequently, the shortest calving interval (377.314.2 d).
These results showed good harmony with the findings of Afifi (1988) who
obtained the highest conception rate (57.2%) when inseminations were
performed between 14-18 hr after the beginning of heat. Similar trer ds were
also reported by Singh and Mishra (1983) for Indian buffzio.

The P, profile showed that 50% (16 out of the total 32 buffalo cows
used in this study) had a short duration-low peak of P4 prior to the onset of
regular cyclicity of the animal (Fig. 1). This what is termed " P, hump” had a
P, level of 21.0 ng/mi and a duration of 7-14 days. This finding is in complete
agreement with El-Wardani (1995). It has been postulated thai the source of
this P, spikes could be the adrenal gland or the lutein cells in the ovary
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{Corah et al., 1974 and Kaur and Arora, 1982). This minor elevation of P,
may be responsible for sensitizing the central nervous system to the follicular
estrogens of the ovary to facilitate estrus manifestation (Kaur and Arora,
1982). The other probabiiity is that these P, spikes may play an important
role in the initiation of ovarian cycles (Peters and Lamming, 1984).

The present results showed that the P, concentration reached its
minimum level {0.14£0.02 ng/ml) during estrus. This concentration ranged
from a non-detectable level- to 0.52 ng/ml during this phase. The P, peak of
mid iuteal phase ranged from 2.210.5 to 3.5+0.7 ng/ml with an overall mean
of 3.120.3 ng/ml. The P, peak during the 1% 2 months of pregnancy ranged
from 2.0-9.5 ng/ml with an overall mean of 4.840.4 ng/ml. These results
agreed with those reported by Kaur and Arcra (1982) in Indian buffale and El-
Wardani {1995) in Egyptian buffalo.

Early embrycnic mortality (EEM):

The incidence of EEM as determined by the blood P, profiles and
confirmed by rectal palpation was 9.4% (3 out of the 32 buffalo cows).
Interestingly, all these cases belonged to G, (animals No. 4, 5 and 9}. In
these cases, the buffalo cows showed true (ovulatory) heats, bred by the
fertile bull and then followed-up for pregnancy confirmation (Per-rectum 45-
days post service). All of them were diagnosed pregnant (the resuit which
coincided with the P, profiles). The P, continued at a high level {the peak
ranged from 2.5-4.3 ng/ml) for 47-53 days post service when the P, abruptly
declined to its basal level (ranging from non-detectable leve! to 0.2 ng/m!) and
eventually the buffalo cows got in heat (Figures 3, 4 and 5).

These results are almost similar with those reported by El-Wardani
(1995) who recorded an incidence of 8.3% for EEM in buffalo. On the other
hand, the current results were superior to the early findings of Hafez (1952)
who ascribed the occurrence of high frequency of long estrous cycles
(between 91-98 days) to embryonic losses and El-Sheikh and El-Fouly (1971)
who reported 10% embryonic losses in buffalo heifers. The present incidence
of EEM is also lower than those of Mohamed (1974) and El-Shafie at al,,
{1983) who recorded percentages of 15.4% and 19% for this case,
respectively.

It should be mentioned that the probable reasons responsible for
EEM are many and interrelated. Of them, are the nutritional status of the
dam, high ambient temperature, fever of the dam and impaired
estrogen/progesterone ratio. One or more of these factors would result in a
retarded growth of the conceptus {less than 15 mm before day 15-17 after
fertilization), leading to decreased secretion of bovine trophablast protein (the
luteotrophic factor secreted by the conceptus and responsible for its survival)
by preventing Cl regression during that critical phase up-to 35-45 days of
pregnancy (Bazer ef al., 1991).

In the present study, the too early breeding (during estrus) in G, may
be responsible for aging of spermatozoa during the transit time in the female
reproductive tract until the ovuiation occurs. Hence, even if the fertilization
occurs, the unhealthy retarded embryo may not have the ability to survive
and continue its early life.
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It may be expected that the current incidence of EEM (9.4%) is lower
than the real figure (if the altra-sonography as a more precise tool for
diagnosing the case, was used). Thus, specific further studies in this respect
are urgently needed.

It could be concluded that breeding buffalo cows 11-16 hrs after the
onset of heat is suitable for this animal. Too early or too late breeding should
be avoided. This would contribute to normal cyclicity of the dams, short days-
open, best conception rates, low incidence of EEM and finally short calving
intervals.
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