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SUMMARY

Post- partum 57 buffaloes were divided into two groups according to their season
of calving: cold (Nov. - April, n=29) and hot (May - October, n= 28). Buffaloes were
checked for heat four times daily, in the presence of a teaser, at 6 h infervals.
Standing behavior was considered the true sign of heat regardless of the appearance
of other symptoms. Blood samples were collected regularly, at 3-4 day intervals, for
progesterone (Py) determination to monitor ovarian activity throughout the
experimental period (6 months). Day of estrus was defined by the appearance of

standing behavior followed by an increase in P,y concentration to =1.0 ng/ml in at
least two consecutive samples through the next seven days. If P4 level increased to
the pre-mentioned level withowt detecting sianding behavior throughout the previous
seven davs, the ovulation was counted quier. Data were deduced to test the effect of
regime {one, two, three and four times daily) and time of heat detection (possible
combinaiions within regimes, n= 1[5 scenarios) on the efficiency of estrous
recognition.

Hot season calvers had lower percentage of detected ovulatory estrus compared
to cold season ones. Increasing frequency of heat checks improved the efficiency of
heut detection. Checking estrus once daily resulted in detecting a maximum of 60%
of estrous cases vs. 87.8, 95.3 and 100 % for two, three and four checks / day,
respectively. Within any regime, season affected the order of scenarios. In the hot
season, buffaloes displayed their sexual behavior whenever the ambient temperature
was low (06:00 and 24:00 h), while they displayed estrous symptoms during the
moderate temperature times (06:00 and 12:00 h) of the day in the cold season.

Percentage of detected estrus was almost similar when heat was checked three or
four times daily. Detecting estrus twice dailv at 06:00 and 18:00 h showed
reasonable percentage of detected estrus similar to most of scenarios obtained if
three times of heat detection were conducted.
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INTRODUCTION

High frequency (up to 86%) of quiet ovulation is considered one of the main
reproductive failures in buffaloes, particularly during the post-partum period
(Mohamed and El-Sheikh, 1983, Barkawi ef al., 1986, and Aboul-Ela et al., 1987).
Quiet ovulation was reported to be more frequent in hot season (Khattab et al., 1950)
resulting in longer days open and consequently longer calving intervals (El-Sheikh
and Mohamed, 1976; El-Fouly et al., 1977 and Metry et al., 1994),

The common practice in buffalo farms is to perform estrous detection twice daily
at morning (06:00-08:00 h) and afternoon (12:00 -16:00 h). However, increasing
frequency of heat detection per day and / or the interval between the heat detection
rounds were reported to decrease the percentage of quiet ovulation (El-Sheikh and
El-Fouly, 1971, Khattab ef al.,1988 and Barkawi et al., 1998). However, no data are
available suggesting the proper frequency and timing of estrous detection rounds.

In this study, different regimes of heat detection (one, two, three or four times
daily) with all timing combinations within regimes were tested to define the optimum
efficient system of heat detection in relation to season of calving.

MATERIALS AND METHODS

Animals and management

A total of 57 normally calved buffaloes, belonging to Mehallet Mousa
Experimental Station, Animal Production Research Institute, Ministry of Agriculture,
Egypt, was used in this study. Buffaloes were between the 2 nd and the 8 ¢ parity
and were diagnosed as free from reproductive diseases at the beginning of the
experiment. Buffaloes were kept loose under open shed yards throughout the
experimental period, which lasted for six months post- partum per each season, cold
and hot.

Buffaloes were fed according to their live body weight and milk production level
on concentrate mixture and rice straw, Egyptian clover (Trifolium alexandrinum) or
its hay were offered when available. Buffaloes were hand-milked twice daily at 8:00
and 15:00 h starting on day seven post-partum.

Experimental procedure

To study the effect of season, cold (November-April) and hot (May - October)
seusons were defined. The cold season was characterized with availability of green
fodder, low ambient temperature (14.9°C) and short day-light length (11.2 h). The
hot season was characterized with unavailability of green fodder, high ambient
teinperature (24.6°C) and long day-light length (13.1 h). Buffaloes were divided into
Lo groups as calving in cold or hot seasons, 29 and 28, respectively,

Buifaloes were checked regularly for estrus four times daily, at 6 h intervals
(5:00, 12:00, 18:00 and 24:00 h). Detection was conducted in presence of a buffalo
weaser, which was allowed to run with the females for 30 min at each round of heat
detection.

Regularly, blood samples were collected every 3-4 days for progesterone (P4)
determination starting seven days post-partum and continued up to day 120. Blood
samples were centrifuged for 15 min at 3000 rpm for serum separation. Serum
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samples were stored at -20° C till time of assay. Direct radioimmunoassay technique
was performed according to the procedure outlined by the manufacturer “Orion
Diagnostic, Finland”. The cross- reaction of P, antibody was reported to be 100%
with Py, 3.9% with pregnanolone and 0.9 % with each of the other steroids. The
standard curve ranged between 0.0 and 31 ng /ml. The sensitivity value is reported to
be 0.06-0.09 ng /ml. Intra and inter assay coefficients of variation were 9.7% and
8.0%, respectively.

Studied traits and calculations

Estrus was accounted only when buffaloes showed standing behavior, regardless
of the appearance of any other estrous behavioral signs. If the cow did not display
standing behavior in the next round, even though they displayed other signs, heat
period was considered terminated. Day of estrus was considered as the day of
ovulation, if the standing behavior date coincided with Py value of < 1.0 ng/ml,
followed by an increase in P, concentration to 21.0 ng /ml and continued at that level
in at least the two consecutive samples throughout the next seven days. If Py level
increased to the pre-mentioned levels without detecting standing behavior throughout
the previous seven days, ovulation was counted quiet. Date of quiet ovulation was
determined by subtracting three days from the date at which P, reached the level
characterizing ovulation.

Frequency of estrous incidence under different regimes (once, R1; twice, R2;
thrice, R3 and four rounds, R4, daily) was calculated from the data collected under
four times of heat detection. Possible time combinations within each of the studied
regimes (scenarios, n=15) were deduced according to the manifestation of standing
behavior, Times of studied scenarios are shown in table 1.

To compare among the proposed regimes, the total detected ovulatory estrus
under four times heat checks was considered as 100 % and the detected ovulatory
estrouses in the other regimes and scenarios within each season were calculated as a
proportion of those of four times.

Statistical analysis
Data were analyzed using the general linear model procedure (SAS, 1990)
Effects of season (S;); scenario (C;) and the interaction between season and scenario
(SCjj) were included in the following model:
Yi=mHS +G+8C e

Means were compared using Duncan’s Multiple Range Test (Duncan, 1955).

Probability values < 5% were considered significant. Chi square was used to test the
significance between percentages. The overall mean of any regime was calculated as
average of scenarios within regimes.

RESULTS
Under four times of heat detection, only 88 % out of the total ovulations were

dingnosed as ovulatory estrus. The rest were not accompanied by standing behavior
thus recorded as quiet ovulations. Percentage of detected ovulatory estrus was
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influenced by season of calving, where calvers of the hot season tended to have
lower percentage (86.1 %) as compared to cold ones {90.6 %).

In both seasons, increasing heat detection rounds per day improved (P< 0.01) the
percentage of recorded estrus (Figure 1). Time of heat detection (scenarios) had great
bearing on estrous detection efficiency. Regardless of scenario no. 15 {four times

R1 R2
Regime of heat detection
Ri= Once daily R2= Twice daily
R3= Thrice daily R4= Four times daily

Figure 1. Percentage of detected estrus in Egyptian buffaloes as affected by
regimes of heat detection in the cold and hot seasons, calculated as
proportional to R4.

daily), which was the best for detecting estrus, scenario no. 1 within R1 {06:00 h),
no. 6 within R2 ( 06:00 and 18:00 h) and no. 13 within R3 ( 06:00, 18:00 &
24:00 h) showed the best efficiency of heat detection. Season affected the order of
options. While the best scenarios in the hot season in R1, R2 and R3 were 1, 6 and
13, the corresponded scenarios were 2, 6 and 11 in the cold season (Table 1).
Comparison among scenarios indicated that percentage of detected estrus in
scenario no. 14 (R4) was similar to 11, 12 and 13 (R3). Scenario no. 6 (R2) showed
the highest percentage of detected estrus. This scenario was statistically similar to all
the scenarios of R3, which means that checking estrus two times daily at 06:00 and
18:00 h (scenario no.6) could be applied with similar efficiency to three times daily.
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[t is very interesting to note that in scenarios at which rounds of heat detection of

morning (06:00 h) and / or evening (18:00 h) were absent, percentage of detecting

estrus tended to decrease. Meanwhile, the best scenarios were those including one of
or both these two times. This trend was very clear in R2 and R3 (Table 1).

Table 1. Percentage of cows detected in estrus under different regimes of heat
detection in relation to season of the year, proportional to those detected
four times per day observation

Scenario  Regime of heat detection Season Overall
Cold Hot 96
Once daily (R1)
i 06:00 h 54.7 & 653 60.0'
2 12:00 h 56.0 286 42.0°¢
3 18:00 h 46.0 = 1 e 43.8¢
4 24:00 h 410 " 49.7 453 ¢
Twice daily (R2)
5 06:008&12:00 h 60.3 73.0 % 71T *
6 06:00&18:00 h 83,7 ¢ 92.0 g e
7 06:00824:00 h o g1y ™ 77.8 **
8 12:00&18:00 h 1058 57.7 & 67.3 <
9 12:00&24:00 h g5 e 707 i et
10 18:008:24:00 h 66.7 ¢ 68.0 67.3
Thrice daily (R3)
11 06:008:12:00&18:00 h 93.0 * 633 © 932 ®
12 06:00812:00824:00 h 89.0 * 90.0 * 80.5
13 06:008& 18:00&24:00 h 92.0 ** 98.7 * 953 ™
14 12:00&18:008&24:00 h i R 78.0 847 *
Four times daily (R4)
15 06:00812:00818:00&24:00h  100.0* 100.0 * 100.0 *

sbedel feans with different superscripts within raw or columns are different (P<{.03)

The interaction between season and scenmarios was statistically insignificant.
However, in the hot season buffaloes given to display their sexual behavior
whenever the ambient temperature was low (at 06:00 h and 24:00 h, scenarios no. 1,
4.6,7, 11 and 13), while the least was recorded at noon (scenarios no. 2, 8 and 14).
In the cold season, scenarios included 06:00 and 12:00 h showed the best percentage
of detected estrus.

DISCUSSION
Results obtained on quiet ovulation indicated that even under four times of heat

detection, buffaloes still show quiet ovulations, where neither the teaser nor the
herdsman could recognize ovulation. However, the percentage of recorded guiet
ovulation is lower than that reported previously by El-Shiekh and El-Fouly (1971)
under similar regime of heat detection. The trend of decrease of recorded guiet
ovulations by increasing the frequency of heat detection per day is in agreement with
the results of El-Shiekh and El-Fouly (1971) and Khattab et al. (1990).
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Increasing incidence of quiet ovulation during the hot season (13.9 %) compared
to 9.4 % in the cold one agrees with the findings of Barkawi et af. (1986) and
Barkawi (1993). This is, most probably, attributed to the effect of heat stress. Heat
stress has a negative effect on the pituitary function (Aboul-Ela and Barkawi, 1988)
as well as on ovarian activity of buffaloes. The poor sexual behavior during the hot
season may be due to the low circulating level of estrogen (Shafie er al., 1982). Such
low level may not reach the threshold needed to activate the sex centers in the
hypothalamus. Meanwhile, hot season might reduce the sensitivity of the sexual
centers and decrease ability of the buffaloes to express their sexual desire (Hafez,
1987).

In the hot season, it is clear that buffaloes display the most remarkable sexual
activity in the morning (06:00 h) and at mid-night (24:00 h), better than at noon time
(12:00 h). This seems to avoid times of the day having high ambient temperature, On
the other hand, in the cold season, where the ambient temperature goes extremely
down, particularly at night (24:00 h), buffaloes might modulate their physiological
function to display most of their sexual behavior at the time of the day where the
ambient temperature is moderate. Egyptian buffaloes conform to the statement of
Fraser and Broom (1990) on cattle that low temperature affects negatively the estrous
behavior as the high temperature does.

High efficiency of heat detection in scenario no. six (R2) clearly shows that at
these two times (06:00 h and 18:00 h); which are so close to the times of sun rise and
sun set; buffaloes express obvious heat signs better than the other times of the day.
This trend agrees with those reported previously by Hafez (1954) and Barkawi ef al.
(1997) reporting two peaks for heat incidence at dawn and sun set times. Meanwhile,
about 60% of heat periods of buffaloes start and terminate during the period from
15:00 h to 09:00 h of the next day (Barkawi et al., 1997). Sexual behavior response
to ambient temperature needs more studies to clarify the mechanism(s) controlling
sexual activity under different ambient temperatures.

[n conclusion, applying one time of estrous check per day should be avoided
since it achieves the lowest heat detection efficiency. Frequency of four times of heat
detection achieve the best efficiency of heat detection, however, it is faced by many
managerial obstacles (labor, light availability, insemination, ....etc) and increases the
cost of the farm as well. Checking estrus twice a day at 06:00 and 18:00 h seems to
be the best scenario at the farm level, from practical point of view due to its lower
cost of heat detection with similar efficiency compared to three times daily.
Economic evaluation of application of regimes and scenarios need more studies to
verify their impact on the farm profitability.
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