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SUMMARY

Data of 85 estrous cases were collected around the year from 5 heifers and 4
non- lactating buffaloes to study the effect of season (cold vs. hot) and staius (heifers
vs. buffaloes, where buffaloes refer to females which calved at least once) on
intensity and reliability of heat symptoms.

Estrus was checked twice daily using a teaser bull to recognize buffaloes on hear
based on the appearance of one symptom or more of; standing behavior, bellowing,
vaginal mucus discharge, fail raising and nervousness. Heal symptoms were
recorded throughout a period extended from 2 days before 10 2 days after estrus to
determine how long the buffaloes display each heat symptom. Estrus day (true heat
case) was determined by ultrasonic technique. According to the number of observed
heat symptoms, heat intensity was classified into strong (4-5), moderate (2-3) and
weak (one symptom). Estrous detection efficiency and estrous cyele length were also
calculated.

The majority of buffaloes (94%) displayed at least two heat symptoms during
estrus. Bellowing, tail raising and standing behavior were the displayed in 70-80% of
the cases. Symptoms appeared mainly during estrus. Vaginal mucous discharge and
nervousness occurred in less frequency during estrus and they appeared one day
before andfor one day after i1s end. The overall mean of estrous cycle length and heat
detection efficiency were 25.1 + 1.8 days and 84 %, respectively.

Efficiency of heat detection was siighidy higher in cold season than in hoi season
(88% vs. 82% for cold and hot season, respectively). Buffaloes had more ability to
express their heat symptoms than heifers. However, heat detection efficiency of
heifers was better (90 %) than of buffaloes (76 %). _

In conclusion, bellowing, tail raising and standing behavior may be considered as
the most reliable signs of heat. Detecting estrus two times daily, 12 hours apari,
would achieve heat detection efficiency of not less than 50%.
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INTRODUCTION

Efficiency of heat detection is extremely important for herdsman, where the non-
detectable heats have a negative impact on farm practices and profitability (Ahmed et

al., 2000). Therefore, studying methods and efficiency of heat detection becomes of
high prierity from the management point of view.

Issued by The Egyptian Society of Animal Production



44 Amal El-Asheeri

Buffaloes are reported to have poor estrous behavior relative to cattle. Trials on
estrous behavior of Egyptian buffaloes (Hafez, 1954; El- Fouly. 1983; Barkawi er al.,
1993 and 1997) emphasized that buffaloes during the hot season tend (o show; poor
heat symptoms (El-Fouly er al., 1976; El- Fouly, 1983; Khattab ¢r af., 1990 and
Barkawi er al., 1993), short heat period (Barkawi et al., 1997) and to display their
heat during night (Barkawi et al., 1996 and ElI-Wardani and El- Aheer, 2000).

Occurrence of heat symptoms varied among studies. In addition, it may start to
appear three days pre and / or post estrus (EI-Wardani, 1995). This long period may
reduce the accuracy of heat detection and lead to miss proper insemination time.

In small farms, where no teasers or bulls are available, bellowing is the most
considerable sign of heat (Aboul-Ela, 1993). At large farms, standing behavior, tail
raising, discharge of vaginal mucous, restlessness, bellowing, frequent urination,
homosexual behavior and swallowing of vagina were reported as the signs of heat of
buffaloes (El-Fouly, 1983 and Barkawi er al., 1993). However, no conclusions were
reached as to the determination of which was the most reliable symptoms.

The present work was planned to study the development of heat symptoms around
estrus 1o recognize the more reliable heat symptoms of Egyptian buffaloes, under
varying conditions.

MATERIAL AND METHODS

A- Experimental Animals and Management

Around the year 2001, a total of 85 estrous cases were recorded on 5 heifers and 4
non- lactating buffaloes between 2 and 5 years old with body weight ranging from
300 to 480 keg.

Animals were offered a daily meal averaging 4.5 kg of concentrate mixture, 4 kg
of rice straw, and 10 kg of Egyptian clover (Trifolium alexandrinum) during the cold
season. During the rest of the year, similar ration was offered with replacing the
Egyptian clover by Darawa (green maize fodder). Drinking water was offered twice a
day at 10:0 hr and 14:0 hr.

B- Experimental Procedure

Animals were classified into heifers and buffaloes (i.e. females which calved at
least once), and the year was divided into cold (from November to April) and hot
(from May to October) seasons. The study icludes the effects of status and season on
intensity and reliability of heat symptoms.

Estrus was checked twice daily, for 30 minutes per each round, at 06:30 hr and
18:30 hr, in the presence of a teaser bull to recognize females on heat. According to
the previous studies (El-Wardani, 1995 and Barkawi et al., 1997), standing behavior,
bellowing, vaginal mucus discharge, tail raising and nervousness were chosen as the
more frequent heat symptoms of buffaloes.

Estrous intensity was classified into three groups according to the number of heat
symptoms that buffaloes displayed during estrus. Estrus was considered strong when
buffaloes showed at least four heat symptoms, moderate when estrus was
accompanied with two or three heat symptoms and, weak when only one symptom
was observed.
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[n addition to the day of estrus (zero day), heat symptoms were recorded during
two days before, and two days after estrus. Symptoms that appeared in less than 50 %
of the cases were considered as occasionally and were eleminated.

Estrous cycles were divided according to their length into three groups, short (<18
days). normal (18-24 days) and long (> 24 days). Estrous detection efficiency was
calculated according to Timms” equation (1985) as:

21 (average day time of buffaloes' estrous cycle)
Heat Detection Efficiency = ==-r---m-m-mmmmmmmmm oo X 100
Average interval between heats

Ovulation determination was done using ultrasonic technique (A real- time, B-
mode linear array ultrasound scanner, model: Scanner 100 LC, Pie Medical
Company, Masstrivht, Netherlands). Both ovaries were scanned daily around the
expected estrus. Ovulation was recorded when abrupt disappearance ol the largest
follicle occurred and replaced by corpus haemorrhagicum (CH) (Plate 1). At that case
estrus was considered true.

C- Statistical Analysis:

Least squares technique was used to examine the fixed effect of status group and
scason on the length of estrous cycle using linear model of SAS (1998). The
interaction between the effect of status and season was tested. No significant effect
for the interaction was observed. The linear model underlying each observation was:

Y = L+ + 55 + €k
Where Y - observation
u = the general mean, common to all observations
a; = the effect due to the i" status,i=1,2 1, heifers 2, cows
s; = the effect due to the |" season,j=1,2  1,cold 2, hot
= a random error associated with individual observations and assumed to be
random and normally distributed.

RESULTS AND DISCUSSION

1- General features

Quite variation concerning the expression of heat was observed among
individuals. In some cases, certain symptom might start to appear one day before
estrus and may extend for an extra day(s) after its end. In other cases the same
symptom appeared only during the estrus.

The present results showed that buffaloes expressed their heat in a good manner,
where the average heat efficiency was not less than 80%. Moreover, 72 % of the
detected cases were strong in intensity, increased to 94 % if moderate cases were
considered (Table 1).

Although, nervousness appeared either before heat or after its termination,
bellowing, standing behavior, vaginal mucous discharge and tail raising appeared
strongly during the heat period. Appearance of these symptoms before and / or after
estrus occurred in < 50% of the cases (Table 2 and Figure 1). The interesting point to
be noticed is that 20 % of the observed heat cases were not accompanied with
standing behavior. The overall mean of estrous cycles length was 25.1+1.8 days. This
long average is attributed to the high incidence of abnormal estrous cycles (Table 1).



44 Amal El-Asheeri

(1 a) Image of buffalo's ovary on the day of estrus

('H

{1 b) Image of buffalo's ovary one day post- estrus

Plate 1: Image of buffalo ovaries as detected by ultra-sound indicating the follicle (FF)
before ovulation on the day of estrus (1 a) as black spots and corpus haemorrhagicum
(CH) at one day post-estrus (1 b).

Disappearance of follicles as replaced by corpus haemorrhagicum is an evidence
for ovulation incidence,
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Results indicated that the studied heat symptoms could provide a good base for
heat detection practices at farm level, since 94 % of the detected cases were
accompanied by at least two signs, which makes heat detection easier and reliable.

These results agree with the findings of Aboul Ela (1993) and Barkawi er al.
(1993) reporting that bellowing is the more reliable sign of heat at small or medium
size herds where teasing practice is not commonly applied and with El-Fouly (1983}
Hovious et al. (1985) and Barkawi et al. (1997), whon consideried standing behavior
as a reliable symptom of heat. Incidence of heat without standing behavior agrees
also with the findings of Nemat Ullah and Usmani (1985), Nionsheng and Peichion
(1988) and Barkawi er al. (1997), who reported that the occurrence of such
phenomenon lies between 9-30%.

2- Effect of season

Buffaloes had poor heat manifestation during the hot season as compared (o the
cold one. In the hot weather, three heat symptoms only (standing behavior, bellowing
and tail raising) were recorded during estrus in > 50 % of the cases where they were
less frequent than that observed during the cold season. The other two symptoms
(nervousness and vaginal mucus discharge) occurred in only 30% of the cases.
Moreover, all the non-standing estrus cases were observed during the hot season.

Except nervousness which lapsed for long peried, the other four symptoms were
observed intensively during estrus (0 day) in both seasons (Table 2 & Figure 2).

Estrous cycle length was insignificantly shorter during the cold season than in the
hot. However, the percentage of abnormal cycles was higher in the cold than in the
hot season, This resulted in better heat detection during the cold season as compared
to the hot one (Table 1)
Poor heat symptoms during the hot weather agrees with the findings of El-Fouly et
al. (1976), Barkawi er al. (1993) and El-Wardani, (1995), who indicatede the
inhibitory effect of the hot season on the heat expression as well as heat detection
efficiency. On the other hand, extension of some of the heat symptoms during the
cold season for up to two days post-estrus (Table 2 and Figure 2) may be attributed to
the long heat period as reported by Barkawi ef al. (1997).

3- Effect of status

Buffaloes had more ability to express their heat symptoms than heifers.
Percentage of strong or moderate heat cases of buffaloes was 100 % vs. 90 % for
heifers. However, heat detection efficiency of heifers was better than of buffaloes due
to their shorter estrous cycle length (Table 1).

Vaginal mucus discharge was not a regular symptom of heat for buffaloes (< 50
%), while it appeared regularly in heifers (75 %). Nervousness appeared before and
after heat in buffaloes, and disappeared completely during heat period in both groups
(Table 2 and Figure 3). Estrous cycle length and the percentage of abnormal cycles
were less in heifers than in buffaloess (Table 1),

The strong heat symptoms of buffaloes as compared to heifers (Table 1 and 2) is
close agreement with the finding of Haftez (1954) who attributed such trend to the
experience of buffaloes to display their sexual desire in a better manner than heifers
and to the maturation of their endocrine system.
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Table 1. Estrous behavior characteristics and estrous cycle length of Egyptian
buffaloes as affected by season and status

Trait Status Season Overall
mean
Buffaloes Heifers Cold Hot
Heat Intensity (%)
Strong 73 70 86.7 64.3 72.1
Maderate 25 20 13.3 26.8 22.1
Weak 0.0 10 0.0 g9 5.8
Frequency of estrous symptoms at day of estrus (%)
Standing behavior 100 65.3 100 69.6 80.0
Bellowing 75.0 71.4 79.3 69.6 72.9
Tail raising 83.3 77.0 2| 38 80.0
Vaginal mucus discharge 16.7 73.3 51,7 48.2 50.0
Nervousness 389 38.8 51.7 32.1 38.8
Non standing behavior cases 0.0 349 0.0 304 20.0

Average estrous cycle length (d)  27.6+1.9 23.3+1.8 239420  257+16  25.1+l.8
Distribution of estrous cycles according to their length (%)

Long cycles (> 24 days) 36.4 13.6 357 16.3 26.0
Normal cycles (18-24 days) 57.6 86.4 60.7 81.6 71.0
Short eycles (< 18 days) 6.0 0.0 3.6 2 3.0
Heat detection efficiency (%) 76.0 90.0 §8.0 82.0 24.0

No. of estrous cases were: buffaloes (36), heifers (49), cold season (29), and hot
season (56)

Days around estrus®

-2 -1 0 +1 +2
Nervousness <—'_">
Vaginal mucus discharge ¥ CH——" -
Tail raising R |
Bellowing e
Standing behavior P

Figure 1. Development of heat symptoms around estrus.
* Heal symptoms that occurred in percentage less than 50 % were considered as
occasionally and were dropped from the results,



49

Egyptian J. Anim. Prod (2003)

00 TRY §'8% iy il | SEIUSNOAIIN
&E 7T 008 Ct 0o 2T IBISIP SNONJA]
Al 8T 008 ce oo Swsima 1w,
L'y 9'LE 6TL g1 00 Burmoreg
v LY 008 ¢¢ 00 I014BY2q SUIPURIS
uraul [jEI3A0)
3¢ 00 Y D87 6’8 8'8E sl L9¢ 00 02 SRAUSTIOAIZN
8T 'y 00 8’8t L9l CeL oo 00 00 00 251RY2SIP SN0
8T Y se 9'0¢ £'Es 9LL e 0T 00 RY suIsIBRE IR,
3 ['e 90t oy s 1L 6l tHl o0 00 sumoljag
8T 0e (1R SPC 001 £°69 8 0o 0o 00 lomamyag Eulpuelg
SMO7) sIafiaf SM07) SI1I9H SMOD) SIAIOE] S0)) SI3JI9H SM0T)  SIAJRLL STEIS JO 19948
00 0o G'Tr 988 1'tE L'l o8F 0'c9 a8l 00 SSAUSTIOAIIN]
8t gt TEL L0 '8y L F'e 00 00 00 23reyRsIp snonw [PWISEA
0o £t 0'sg ere £eL 1°¢6 81 69 0o 00 Suiswi e,
9¢ 69 Oty '+t 969 £6L | [T oo 00 SuLmorag
00 09 LLt 6'LE 969 001 ot gt 00 oo lolaryag SUIpUEIS
U0SEIS Jo 1Y

OH P 10H PIed 10H P1eD 10H P1oD) 19H PIOD
o T+ 0 Ir T eLL

STLIISD PUNOLE SAB(]

{SA0D “SA 512]131]) STBIS PUE (J01] "54 P02) .Iua4 A1} JO UOSEIS Aq PIIIAYR
se saopeyng uend43sg 2y Jo (Aep () snasa 3sod sdep om pue axd sdep om) Sunnp (9 ) swoyduwids Jeay Jo GONNQINSIJ 7 AYEL



50 Amal El-Asheeri

Days around estrus*
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Figure 2: Development of estrous symptoms around heat period as affected by
season of the yvear (Hot<€—P vs. Cold €----p )

* Estrous behavior that occurred in percentage less than 50 % was considered as
occasionally and was dropped from the results.

Days around estrus®
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Figure 3: Development of estrous symptoms around heat period as affected by
status (Heifers 4—¥ vs. Cows <&—--p)

* Bstrous behavior that occurred in percentage less than 50 % was considered as
occasionally and was dropped from the results.
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GENERAL DISCUSSION

According to the obtained results, the studied five heat symptoms could be
categorized into reliable and unreliable, based on the length of period that animals
display the symptom and the frequency of occurrence during estrus. Standing
behavior, bellowing and (ail raising are considered as the more reliable symptoms of
heat because they occurred in high frequency during estrus, while their incidence was
feeble either pre or post estrus. In addition the appearance of these symptoms were
not influenced by scason .

Nervousness is considered as unreliable symptom of heat because animals start to
display this symptom pre and post estrus. Other factors (e.g. hungry, pain and
infection with external parasites) may also stimulate the appearance of such behavior.
Although vaginal mucus discharge appeared in 50% of the studied cases during
estrus, it also might be considered as unreliable symptom since it is not a common
behavior particularly in buffaloes, it was not continuously apparent, and was
observed in approximately 25 % during estrus.

In conclusion, bellowing and standing behavior as well as tail raising are
considered the most reliable signs of heat of buffaloes and heifers. Detecting estrus
two times daily, 12 hours apart is recommended, to achieve heat detection efficiency
of > 80%.
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