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ABSTRACT
Fifty one dairy buffaloes in their last two months of gestation were selected at seven peri-urban
commercial farms located within a radius of 70km around Peshawar. These animals were monitored from
parturition until 150 days post-partum. After parturition, rectal examination of reproductive organs was
carried out. Estrus detection was made through visual signs and use of intact bulls. Milk samples were
collected and analyzed with radio- immunoassay for mi lk progesterone levels. The mean postpartum uterine
involution (PUI) interval was 34.30 ± 1.33 days, ranging from 21 to 74 days. PUI interval was upto 35 days
in 55% buffaloes and upto 50 days in 85% buffaloes. During 150 days after calving, 69% buffaloes were
found in estrus and the remaining 31% animals remained anestrous. The overall mean postpartum estrus
interval wa s 69.03 ± 6.03 days, the range being 21 to 147 days. Mean postpartum ovulation interval was
recorded as 59.37 ± 4.76 days, ranging from 24 to 150 days. The postpartum ovulation and estrus intervals
were significantly longer (P < 0.05) in buffaloes calving during their normal breeding season than the low
breeding season calvers. The occurrence of ovulatory, anovulatory and silent estrus was recorded as 43.9,

4.6 and 51.5%, respectively. Silent ovulation was more prevalent in low breeding season than normal
breeding season calvers (70.6 vs 29.4% ). In true anestrous buffaloes, milk progesterone concentrations
remained constantly low, however, silent ovulations were associated with increasing progesterone levels. It
was concluded that postpartum rep ro ductive performance in buffaloes under commercial peri-urban farming
system remained lower than desirable levels which offers scope for further improvement through

improvements in estrous detection efficiency and better feeding and management of buffaloes.

INTRODUCTION

conception was prolonged due to low feeding levels. In
Nili-Ravi buffaloes maintained

at a state farm in

Pakistan, about 76% buffaloes came into estrus within

In Pakistan, buffalo population recorded an annual

1990).

two months after calving (Chaudhry et al.,

growth rate of 4.7% during the period from 1982 to
1992, which is highest among dairy buffaloes of the

However, there is relatively little information in the

world and the population reached 20.2 million heads

literature

during 1995-96 (Economic Survey, 1995-96), showing

reproductive performance of buffaloes maintained under

regarding

various

parameters

of

the

peri-urban conditions of NWFP, Pakistan. The present
·
study was, therefore designed to investigate the

the b uffalo as a popular farm animal of the country.

However, t he reproductive performance of animals of

reproductive performance of dairy buffaloes kept under

this species is not satisfact ory Late maturity and long
.

the existing peri urban commercial fanning in NWFP.

calving intervals are the main factors adversely affecting

-

the reproductive ef ficien cy of buffaloes. The delay of

MATERIALS

first postpartum ovulation and estrus has been considered

AND METHODS

to be the major factor leading to a prolonged service
period

in

Egyptian

buffaloes

(El-Fouly,

1983).

Fifty one dairy buffaloes in their last two months of

According to Baruselli (1991), the first signs of ovarian

gestation were selected at seven peri-urban commercial

activity in Murrah buffaloes occurred at an average of

farms located within a radius of70km around Peshawar.

36.6 days and estrus at an average of 57 days

These buffaloes were monitored from parturition to 150

postpartum. In Indonesian Swamp buffaloes (Lubis and

days postpartum for uterine involution, postpartum

Fletcher, 1987), postpartum intervals to first estrus and

ovulation and postpartum estrus. Based upon the month
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of calving, the calving season was divided into two

involution in buffaloes was reported by some workers.

classes viz. Normal breeding season (NBS; August

Indian river buffaloes completed uterine involution in 45

hmuary) and low breeding season (LBS; February-July).

days (Roy and Luktuke, 1962) and in Egyptian buffaloes

Limited suckling of the animals by calves at the time of

a PUI interval of 40.3 ± 1.2 days was reported by

milking was allowed according to the prevailing

Aboul-Ela et al. (1988). Variations in the finding among

practice. Past reproductive history of the selected

various studies may be related to differences in criteria

animals was recorded.

and

After parturition, rectal examination of reproductive

method

of

recording,

seasons,

breed

and

management.

organs was carried out on days 14 and 21, and then

In the present study, majority (62.5%) of buffaloes

fortnightly, until the occurrence of the first estrus.

completed uterine involution between 30 and 50 days

Position of the reproductive organs was recorded and the

postpartum which seems to be a desirable interval.

return of uterus to pelvic cavity was considered as an

Graves et al. (1968) reported that PUI interval shorter

indication

of

than 20 days was associated with very low fertilization

detection

was

complete
made

uterine

twice

involution.
from

Estrus
days

rates, which was attributed to the physical barrier to

postpartum until resumption of estrus. In addition to

sperm transport and implantation of zygote (Short et al.,

visual observation of vulvular mucous,

1990).

micturition and bellowing,

daily,

15

frequent

intact bull was used for

In buffaloes calving during the NBS, it took slightly

detection of estrus at each farm. Postpartum ovulation

longer time for uterine involution to complete than

an

was confirmed by palpation of an ovulation depression

animals calving in the LBS (36.19 ± 5.07 vs 31.52 ±

or a very soft corpus luteum or luteal tissue.

3.09 days, Table 1). However, the difference was non

Milk samples were collected every week, fat layer

significant statistically.

was removed and 100t-tl of 0.1% sodium azide was
added to Sml of milk sample, as a preservative. Samples
were stored at B20° C until used for determination of
milk

progesterone

inununoassay

levels

procedures

(MPL),

approved

using
by

radio

Postpartwn estrus and ovulation
During ISO days after calving, 68.63% buffaloes
were found in estrus and 31.37% animals remained

FAO/IAEA

anestrous (Fig.1). The overall mean postpartum estrus

(1993). The data obtained were subjected to statistical

interval (PEl) was 69.03 ± 6.03 days, ranging from 21

analysis using analysis of variance procedures described

to 147 days (Table 1). PEl was significantly higher
(P<O.O l ) in the LBS than the NBS calvers. Based on

by Steel and Torrie (1980).

detection of palpable corpus luteum per rectum, the

RESULTS AND DISCUSSION

mean postpartum ovulation interval (POI) was recorded
as 59.37 ± 4.76 days, ranging from 24 to 150 days. A
positive correlation (r2 =0.81, P<0.01) was observed

Uterine involution
The mean value for postpartum uterine involution

between the PUI interval and the POI (Fig.2), indicating

(PUI) interval was 34.30 ± 1.33 days, ranging. from 21

that POI would be longer in animals with slow uterine

to 74 days (Table 1). Uterine involution was completed

involution.

within 33 days in 55% buffaloes and within 50 days
postpartum in 85% buffaloes. In the remaining 15%
animals, uterine involution was completed between 51
and 60 days after calving.
The mean PUI interval of 34.30 ± 1.33 days

In the present study, a shorter PEl in buffaloes was
recorded than that reported by other workers. Ishaque
(1969) reported that 44% of Nili-Ravi buffaloes showed
estrus within 120 days postpartum, while 56% had a PEl
longer than 120 days. Similarly, in studies conducted by

recorded in this study is comparable to 34.7 ± 1.5 days

Wahid (1975), 55% buffaloes came into estrus within

in Egyptian buffaloes (El-Shafie et al., 1983) and 32.9
days in Sri Lankan buffaloes (Perera et al., 1984).

Punjab, 30% buffaloes showed estrus within 90 days

200 days after parturition. Under village conditions in

However, shorter PUI interval of 27.5 ± 8.3 (Chaudhry

while 70% beyond 90 days postpartum (Chaudhry et al.,

± 1.36 days (Chaudhry et al.,

1985). A wide range of 30-750 (Jost, 1979) and 21-915

1990) have been reported in Nili-Ravi buffaloes. The

days (Zafar, 1983) has been reported for PEl of Nili

above studies were conducted at state farms where

Ravi buffaloes under village conditions in Pakistan.

et al., 1987) and 28.37

management practices were presumably better than those

However, at state farms relatively shorter PEl of 124 ±

at the private farms included in the present study.

14.58 days, ranging from 22 to 280 days, was reported

Similarly,

for Nili-Ravi buffaloes (Chaudhry et al., 1990).

longer

time

for

completion

of uterine
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The shorter PEl recorued in the present stuuy might

monitoring of buffaloes for visual estrus symptoms like

be due to better nutritional status of the experimental
animals, as the animals were mostly kept on commt!rcial

frequent micturition, vulvular mucous anu bellowing,

basis for milk production anu were fed high energy diets

poor expression of the signs.

majority of estrus periods might have been missed due to

which supported optimum body condition score in the
animals. Furthermore, the use of intact bulls in the

Table 1:

Effect

Table 1 shows that PEl was significantly longer in

of

breeding

season

on various

parameters of reproductive performance in

present stuuy also helped in timely detection of estrus in
these buffaloes.

buffaloes (means ± SE)
Parameters

Calving period

buffaloes calving in tht! LBS than those calving during
Overall

NBS*

LBS**

Postpartum uterine

34.30

36.19 a

31.52 a

involution interval

± 1.33

±5.07

±3.09

91.15 b
± 11.61

the NBS, indicating that animals calving during their
normal calving season exhibit postpartum estrus early.
This confirms the findings of Ahmad er a/. (1981) who
concluded that in buffaloes calving in winter and spring,

(Jays)

the ti rst postpartum estrus and conception is delayed till

Po stpart um oestrus

69.03

55.95 a

the following autumn or winter, resulting in longer

interval (days)

±6.03

±4.90

calving intervals. In contrast, animals calving in summer

Postpa rtum ovulation
interval �da�s)

59.37
+ 4.76

55.24 a

and autunm exhibit , postpartum estrus and conception
during autumn and winter, r t! s tllting in shorter calving
intervitls.
A t otal of 66 estrus periou s were observed in the

selecteu anim als during the st udy period (Table 2).

* NB S
**LBS

=

+5.77

65.11 a
±7.86

Normal breeding season
Low breeding season

=

Values with different letters in a row differ significantly

(P < 0.01)

Based on the observable esturs, r ectal palpation and
MPL, three types of estrus per i ods were recorded i.e.

Table 2:

ovulatory esterus ( 43.9%), anovulatory estrus (4.6%)
and silent estrus (51.5%). About 62.1% of the total 29
ovuhdory estrus periods occurred in N BS ca1vers while
the remaining 37.9% in the LBS calvers. Anovulatory

Resumption of postpartum ovarian activity
based on milk progesterone concentrations
and clinical si�ns of oestrus in buffaloes.

Oestrus group

the cases occurred in N BS calvers and 70.6% in LBS
calvers.
In

a

previous study, 27.7% of 4 7 Egyptian buffaloes

showed ovulatory estrus, 10.6% anovulatory estrus and

64.0% silent estrus (Aboui-Eia eta/., 1988). The h i gh
incidence of silent estrus in buffaloes was attributed to
poor expression of estrus symptoms and inefticient
detection of estrus. The incidence of silent estrus in the
present study was lower than 82.4 and 56.0% reported
f or Egyptian buffaloes by Khattab era/. (1988; 1990)
but higher than 11% reported for suckled swamp

buffaloes (Jainuueen eral., 1983 j. Poor expression or
even

complete absence of estrus signs have been

attributed to lack of responsiveness of ovaries to
gonadotrophins and poor follicular development
(Mud gal, 1992), low concentration of tri-iodothyronine
and thyroxine (Borady er a/., 1985), low levels of

·

Calving periou

events

estrus was not a notable problem in the experimental
animals. However, silent ovulation was identified as the
most prevalent reproductive problem because 29.4% of

Oestrus

Number

NBS*

LBS**

Number

Number

Ovulatory oestrus

29
(43. 9)
Anovulatory oestrus
3

18
(62.1)
2

11
(37 .9)
1

34

(66. 7)
10

(33.3)
24

66

(29.4)
30

(70.6)
36
�54.5)

(4.6)
Silent oestr us

Total
*NBS
LBS**

( 51.5 )

poo.o)
=

=

�45.5)

Nor mal breeding season
Low breed ing season

Values in parenthesis indicate percentage.
In true anestrus buffaloes, MPL remained constantly
low. Figure 3 shows MPL of buffaloes AOOS, A255,
B 113 anu B300, which did not show estrus symptoms
during the study period. Buffalo A005 showed true
anestrus, whereas in buffaloes A255, B113 and B300,

ratio (Pathak et al. , 1991).

silent ovulations were noted which were based upon
increasing MPL anu findings of rectal palpation.
Similarly, in a study on 17 complete postpartum periods

In the present study, although intact bulls were used
d aily for detection of estrus alongwith regular
i
ce
tw

concentrations remained basal (<0.25 ng/ml) for a

calcium with a significantly low calcium-phosphorus

in Murrah buffaloes in Sri Lanka, plasma progesterone
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period ranging from 92-210 days (Perera eral., 1984).
In swamp buffaloes, Perera (1981) found that
postpartum anestrus was due to a failure in the
resumption of ovarian cyclicity in the suckled buffaloes.
Based on these results, it may be concluded that under
field conditions PUI interval in buffaloes was longer
than the state farms. The lower postpartum reproductive
performance under field conditions necessitates further
improvement through use of efticient estrus detection
techniques and improved management and feeding at the
private buffalo farms.
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Fig. 1: Postpartum oestrus interval (PEl) in buffaloes.
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Fig.2: Relationship of uterine involution with ovulation
in postpartum buffaloes
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Fig. 3: Milk progesterone levels in buffaloes during true
anoestrus (A005) and silent ovulation (SO)
(A255, Bll3, B300).
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