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Effect of Parity and Season of Calving on Service Period in Nili Ravi
Buffalo in Pakistan®

A. N. Naqvi*
Animal Sciences Institute, National Agricultural Research Centre, Islamabad 45500, Pakistan

ABSTRACT : The study was based on 1921 service period records of Nili Ravi buffaloes maintained at six dairy farms
in Pakistan during the period 1978 to 1994. The mean service period was 237.57*X4.5 days in the over all data. The
highest mean service period (393.59Z16.18 days) was at MDF Rawalpindi and the lowest (199.15%14.35 days) was at
MDF Peshawar. The difference was significant p<0.001. Late maturing buffaloes showed significantly longer service period
as compared to early maturing buffaloes. Parity and seasonal effects on Service Period were studied. There was an overall
rend of reduction in the length of service period with the increase in parity, The mean (287.5416.89 days) service period
was (highest) in parity number one and lowest in parity number eight (107951 19.72 days). The difference was highly
significant. In overall data significantly lower service periods were seen in buffaloes calving in spring+winter as compared
to summer+tall. (Asian-Aus. J. Anim. Sci. 2000. Vol 13, No. 3 : 287-291)
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INTRODUCTION

Scrvice period is the time taken from calving to
ncxt  successful insemination (Khan, 1985). Service
period plus gestation period is generation gap (calving
interval). The gestation period is almost fixed with a
small variation, so, longer the service period, longer is
the calving interval and higher is the cost of milk
procduction (Wahid, 1976).

Mecan scrvice period reported for Surti and Murrah
buffaloes is as 237.3%11.5 and 231.6X9.7 days (Neog
et al, 1991), for Philippine Carabao and Philippine
Carabao » Murrah as 423£223 and 330X 174 days
(Momongan et al., 1991). Mean service period found
for Murrah in two different studies is 237.3*11.5
days (Ncog et al, 1991) and 133.9+12.6 days
(Parkash ¢t al, 1989). Wahid (1976) reports that
service period of about 60-80 days or less is desirable
for Nili-Ravi buffaloes. He reports 31% of the records
within the range (with an average of 59X 18 days).
Majority of thc animals (70%) have a service period
ranging between 101-104 days. The mean service
period  for artificially inseminated and naturally bred
buffaloes is 223.36x£392 and 264.11%£547 days,
respectively (Samad et al, 1994). Service period for
cattle, Murah and Purnathadi buffalo is 202, 118 and
166 days (Kukde and Gire, 1992). Seasonal effect is
scen on service period in buffalo (Singh and Lal,
1992; Eswara Reddy and Taneja, 1984; Chaudhry et
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al, 1989). Shafiq and Usmani (1996) report that
scason of calving and perity have no significant effect
on service period.

Effect of season of calving on service period is
also reported by Dutt and Yadav (1988). Service
period is incorporated in the selection indices
constructed for the genetic improvement of buffalo by
Chakravarty et al. (1991), Gajbhiye and Tripathi
(1991) and Gupta et al. (1991). There is an interaction
(p<0.05) of season of calving with weaning type for
service period in Murrah buffalo; there s no seasonal
effect on service period in females whose calves are
weaned normally, but in females whose calves are
weaned at birth, service period is shorter in winter
calving than calvings in summer and in rainy seasons
(Rao et al., 1999).

Service period is significantly lower in the weaned
calves buffaloes then in suckled group (Noordin and
Jainuddeen, 1991). Sethi and Nagarcenkar (1992)
report significant effect of parity on service period.
Genetical correlation of service period with calving
interval is significant; 0.82 20.01 (Dahma et al., 1990),
0.55+0.10 (Verma and Yadav, 1989). The present
study focuses on factors affecting service period in
Nili-Ravi buffalo at various farms in Pakistan.

MATERIALS AND METHODS

The study was based on 1921 service period
records of buffaloes maintained during the period 1978
to 1994 at Military Dairy Farms (MDFs) Peshawar,
Rawalpindi, Khyber Okara, Punjnad and Livestock
Research Station (LRS), National Agricultural Research
Centre (NARC), I[slamabad, Pakistan. Animals were
kept in loose housing system with adequate supplyof
water at all the farms. The buffaloes were taken out
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Table 1. Scrvice period (days) in Nili-Ravi buffalo
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MDF MDEF MDF MDF Khyber, MDF LRS, NASC Overall
Peshawar Nowshera Rawalpindi Okara Punjnad Islamabad cra
199,15 1: 14,35 2207+11.41 393359+16.18 242.21%9.16 203.35%£6.88 210.37+x10.85 237.57+45
(104) (283) (228) (415) (642) (247) (1921)

F=37.049. p<0.001.

for grazzing to the pastures for 2-3 hours a day.
Green fodder was available through out the year in
the interior Punjab and Islamabad during the period
under study. At MDFs. Peshawar, Nowshera and
Rawalpindi therc was shortage of green fodder in the
months of November, December, May and June.
During thesc months the animals were usvally fed on
some silage and wheat straw. At all the farms along
with green fodder and roughages the animals were fed
concentrate ration according to their body requirements
based on their production status. At all the farms
tcaser bulls were used for heat detection. The activity
of the teaser bulls was observed by the stock men.
Natural scrvice and artificial insemination both were
practiced at all the farms. Service period was studies
for thc overall data as well as for individoal farms.
The cffect of parity and season of calving on service
peried was studied.

To sce the effect of season of calving the division
of the year into four seasons (Winter, December to
February: Spring, March to May; Summer, June to
Avgust and Autumn, September to November) was
tollowed after Shah and Shah (1968). The service
period was also studied in early maturing (Group 1,
EM) and late maturing (Group 2; LM) buffaloes.

Statistical analysis of the data involved the tests of
significance,  correction and  regression  analysis
tollowing Sokal & Rahllf (1969).

RESULTS

There were 1,921 records for service period in all
the buffaloes maintained at six dairy farms. The mean
service period was 237.57+£45 days in the over all
cdata. The highest mean service period (393.59*16.18
days) was at MDF Rawalpindi and the lowest (199.15
v 14.35 days) was at MDF Peshawar (table 1). The
buffaloes  maintained at MDF Rawalpindi  had
significantly Jonger service period compared to MDF
Peshawar (p<0.001).

Mean scrvice period in Group-1 (early maturing)
was 217.0514.95 days and in Group-2 (late maturing)
280.96 - 932 days (table 2). Latc maturing buffaloes
showed significantly longer scrvice pericd compared to
carly maturing buffaloes (p<0.001).

Effect of parity
In over all data service period decreased signifi-

Table 2. Service period (days) in early (1) and late
(2) maturity groups in Nili-Ravi buffalo

) Group 1 Group 2 Significance

Age at maturily 97593 1,015.26 te659)=

(days) +10.68 +17.39 2.81%
447) (214)

Service period 217.05 280.96 taotgy=

(days) +495 +9.32 6.06**
(1304) (617)

* p<0.01; ** p<0.001.

cantly as parity increased (p<0.01). The mean service
period was highest in one parity (287.54+6.89 days).
The service period showed negative trend as parity
increased. The lowest mean service period was seen in
parity number eight (107.95%19.72 days) (table 3).
The decrease in service period in parity number eight
was highly significant (p<0.001)} compared to that in
parity number one.

There was an over all trend of reduction in the
length of service period with the increase in parity
number in all the dairy farms except MDF Rawalpindi
(table 4), where non-significant increase in service
period with the increase in parity number was
observed. A significant decrease in service period was
seen at MDF Nowshera (p<.05) and MDF Punjnad
(p<0.01) and non-significant decrease in service period
was observed at MDF Peshawar, MDF Khyber, Okara
and LRS, NARC, Islamabad. In Group-l (early
maturing) there was significant decrease in length of
service period (p<0.05) as parity increase. The
decrease in service period was non-significant in
Group-2 (late maturing).

Effect of season of calving

Seasonal variation in service period are given in
tables 5 and 6. The longest service periods were seen
in buffaloes calving in spring and winter at MDF
Rawalpindi. Shortest service period was observed in
buffaloes calving in summer at MDF Punjnad.
Significantly longer mean service periods were seen in
spring+winter as compared to summer+fall in overall
data (p<0.001). Similar trends were also seen at MDF
Rawalpindi, MDF Khyber Okara (p<0.05); and LRS,
NARC, Islamabad (p<0.01). At MDFs Nowshera and
Peshawar buffaloes calving during summer+fall had
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Table 3. Effcct of parity on service period (days)
Parity MDF MDF MDF MDF Khyber, . LRS, NARC,
No. Peshawar Nowshera Rawalpindi Okara MDF Punjnad Islamabad Overall
1 2173912726 26462+21.80 392.890+2337 206.61+16.84 2649311362 240.08*£22.07 287.54%£06.89
(28) (94) (92) (160) (185) (71) (630)
2 250.30:+3853 2496312285 43503L30.13 222.05t1245 211.63%+1497 187.890+17.06 241.68+08.29
(23) (81) (58) (155) (154) (70) (541)
3 146.50126.68 172.83+£22790 383.53150.55 188.47+2043 1712211444 212.21£30.23 198.99+1041
(16) (54) (30) (60) (116) 43 (319)
4 206.33+3366 181.33%26.58 263.44146.65 188.65+43.20 188.45%21.73 232.66+34.85 204.84+13.44
(15) (27) (25) (23) (66) (28) (184)
5 090.361t24.09 174.00%£39.07 458.27*126.15 186.88+31.31* 131.80+14.57 188.11£34.33 190.99+22.00
(in (7 (15 (17) 44) (19) (112)
6 221.36141.85% 103.33%10.23* 424.25+97,79% 184.19£25.24 159.0£20.95% 202.49+20.40
(D (12 )] (32) (16) (65)
7 089.48+16.04 122.27+£20.01
@D (37)
8 106.08 £19.21% 107.95£19.72
(24) (20)
0 159.38 £39.84*
(13)
10
Over- 199,15+14.35 22070+11.41 39359+16.18 24221+09.16 203.35+06.88 174.88%12.03 237.57£04.45
all (104) (285) (228) (413) (642) (247) (1921)
* Values at asterisk onward were combined.
Table 4. Corrclation and regression co-efficients for number of parity on service périod (days)
MDF MDF MDF MDF Khyber, MDF LRS, NARC, Overall
Nowshera Peshawar  Rawalpindi Okara Punjnad Islamabad
T -0.9119%* -0.36 0.0823 -0.8515% -0.8797** -0.6682 -0.875]1%**
b -28.424% -11.43 3.0408 -26.086 -20.7195%* -10.9797 -17.83**
# p<0.05; ** p<0.01; ***p<0.001.
Table 3. Service period (days) in Winter+Spring and longer service period than those calving during

Summer+Fall

Farm Winter+Spring  Summer+Fall t
MDF 236.41129.65 369.361£22.31 3.58%%
Peshawar (29) (75 ’
MDF 202.79+19.49 227.68+13.36 1.053
Nowshcra (79) (206) ’
MDF 442,04+ 26.69 3693612231 2 080%
Rawalpindi 76) (152) .
MDF Khyber 268.87+15.62 226.13x11.29 5217
Okara (149) (266) ’
MDF Punjnad 219.21+%12,14 196,93 1£08.33 1.153
(185) (457) ’
LRS, NARC, 254.82:x21.23 191,18%+12.33 5 5gD**
Islamabad (74 (173)
Overall 263.39:£8.12 226.05+5.46 3 g ke
(592) (1329) )

winter+spring. Significant difference in service period
was, however, observed at MDF Peshawar (p<0.001).

Buffaloes  calving during  winter+spring  had
significantly longer service - period in  Group-l
(p<0.001) but a non-significant similar trend was seen
Group-2. '

DISCUSSION

The overall mean service period in the study is
2375745 days. The mean ranges from 199.15%*
14.35 days (MDF Peshawar) to 393.59%+16.18 days
(MDF Pawalpindi). This is much longer than the
desirable service period 60-80 days for Nili-Ravi
(Wahid, 1976). The service period reported by
differnet authors for buffaloes is comparable to that
analyzed in this study. Mean service period is 237.3%
115 and 231.6%9.7 days for Surti and Murrah
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Table 6. Effect of season of calving on service period (days) in early (1) and late (2) maturing groups

Group-{ Group-l1
Winter+Spring Summer+Fall t Winter+Spring Sumirner+Fall t
243.80 . 8.86 204.49£5.93 3 60 306.91 £ 16.80 269.98+11.2¢ | 83
(408) (896) (184) (433)
* p<0.001.

~ buffalocs, respectively (Neog ¢t al, 1991) and for
Murrah this is 133.9:4: 12,6 days (Parkash et al., 1989).
In Carabao % Murrah crossbred it is reported as 330%
1.74 days (Momongan et al., 1991).

Howcver, the mean service pericd in Philippine
Carabao is 423 L1223 days (Momongan et al, 1991).
This is longer than the service period examined in this
study.

The mean service period reported for Murrah is
3058 cays (Scthi and Nagarcenkar, 1992). This is
shorter than MDF Rawalpindi (393.59£16.18 days)
and longer than all other farms under study. The
service period of MDF Rawalpindi is longer that other
farms. The repeatability estimates for service period at
MDF Rawalpindi is calculated as 0.47 £0.08 (upper
limit of heritable part of the trait) which shows that
morc than 53% of the trait can be improved by
improving management of reproductive practices at the
farm.

Scrvice period recorded in the three groups of
Malaysian swamp buffaloes by Noordin and Jainudeen
(1991)  (unrcsiricted  suckling, 89*17; suckling
- resiricted to once a day, 92126 and calves weaned,
58 17 days) arc shorter than the results of present
study.

Parity etfects

In overall data the service period decreases
significantly as the parity increases (p<0.01). The same
iend is obscrved at all the dairy farms except MDF
Rawalpindi. where non-significant increase in service
period is observed as parity increases. It has been
obscrved in  buffaloés that post partum uirine
involution occurs sooners with increasing parity which
probably lcads to better fertility. Similar decreasing
trend of scrvice period with the increase in parity has
been reported in cattle (Chaudhry et al., 1989) and
butfalo (Gogoi et al, 1996). However, Shafiq and
Usmani (1996) reported no significant effects of parity
on scrvice period in Nili-Ravi buffaloes. Chhikara et
al. (1995) also reported non-significant effects of parity
on scrvice period in Murrah buffalo.

Seasonal effecis

Significantly longer mean service periods are seen
in spring+winter as compared to summer+fall in the
over all data (p<0.001) as well as at MDF

Rawalpindi, MDF Khyber Okara and LRs, NARC,
Islamabad. Similar effects of season of calving are
reported by Chhikara et al. (1995) in Murrah buffalo
and Singh and Lal (1992) in village buffaloes. Eswara
Reddy and Taneja (1984) also reported that first
service period is lower in June to November
(summer+fall) calvers than those from December to
May (winter+spring).

However, at MDF Peshawar and MDF Nowshera,
the calving during summer+fall have longer service
period than those calving during winter and spring.
Rao et al. (1990) report an interaction (p<0Q.05) of
season of calving with weaning type for service
period. They report no seasonal effect on service
period in females whose calves are weaned normaily,
but in females whose calves are weaned at birth
service period is shorter after winter calvings than
after calvings in summer and in rainy season. The
service period in winter and spring calvers was low at
MDF Peshawar and MDF Nowshera. This meaned that
the buffaloes calving in winter and spring showed first
post partum  oestrus within these seasons and they
were  inseminated, whereas, at other farms the
buffaloes calving in winter and spring either did not
show their first post partum oestrus within these
seasons or they could not be inseminated, hence
entering into the summer season. The buffaloes oestrus
frequency in summer is minimal. Therefore, summer
anoestrus coniributed considerably to the interval,
parturition to successful service in buffaloes calving in
winter and spring seasons at other farms. Applications
of ocestrus induction and oestrus synchronization in the
open buffaloes of winter and spring would be a useful
managemental tooi for improvement of herds’ fertility.

REFERENCES

Chakravarty, A. K. and S. S. Rahti. 1990. Use of secondary
trait in unrestricted index selection of buffaloes. Ind. J.
Dairy Sci. 43:28-31,

Chakravarty, A. K., §. S. Rathi and D. S. Balaine: 1991.
Index selection for the genetic improvement of Indian
buffaloes. Buff. Bull. 10:89-91.

Chaudhry, M. A, M. A. Amer and S. H, Bukhari. 1989.
Non-genetic factors affecting service period and services
per conception in half bred cows. Pak. Vet. ]. 9:20-27,

Chhikra, S. K., N. Singh, S. S. Dhaka and R. S. Yadav.
1995. Factors influencing reproduction characters  of



SERVICE PERIOD IN NILI RAVI BUFFALO

Murrah butffaloes. Indian J. Anim. Res. 29:22-26.

Dahama, R. 8., P. S. Malik and B. Singh. 1990, Genetic
study of first calving interval and its association with
other economic traits in buffaloes. Ind. Vet. J. 67:1037-
1041.

Dutt, G. and M. C, Yadav. 1988. Factors affecting some
ceproductive and productive traits in Nili buffaloes. Ind.
Vet ). 65:328-331.

Eswara Reddy, C. and V. K. Tanaja. 1984. A note on
Factors influencing the first lactation traits of Nili-Ravi
buftaloes. ind. J. Dairy Sci. 37:36-39.

Gajbhiye, P. U. and V. N. Tripathi. 1991. Genetic
improvement of antagonistic traits in Murrah buffaloes
through restricted selection indices. Buff. J. 7:155-163.

Gupra, B. D., R. R. Mishra, 8. N. Kaushik and G, N. Bhist.
1991, Selection index in buffaloes : a modified appreach.
[nd, J. Dairy Sci. 44:363-366.

Khan, U. N. 1985. The adaptability of crossbred dairy cattle
o environmental conditions in Pakistan. Ph.D. Dissertation.
University of Georgia. Athens, Georgia.

Kukde. A. H. and P. D. Gire. 1992. Economic traits of cow
andd buffalo milk production : a comparisen. Livestock
Adviser. 17:10-16.

Momongas, V. G, A. S. Sarabie, A. K. Obsioma, S, S.
Capitan, N. P, Roxas, O. A. Palad and E. C. D. Pen.
1991. The reproductive perofrmance and milk production
ol the Philippine carabaos and the Phil.-Murrah crossbreds
under  simwlated smali  holder farmers environment.
Proceedings. Third World Buffalo Congress, Vama,
Bulgaria, 3:672-682.

Neog, P. K, D. Das and R. N, Goswami. 1991. Perfor-
mance of Surti and Murtah buffaloes under the agro-
climatic conditions of Assam. J. Assam Vet. Council.
1:35-57.

Noordin. Y. and M, R. Jainudeen. 1991. Effect of suckling

291

trequencies of post portpartum reproductive performance of
swamp buffalo. Proceedings. third World Buffalo
Congress, Verna, Bulgara. 3:737-743.

Parkash, A, V. N. Tripathi and S. S. Tomer. 1989. Genetic
analysis of reproductive traits of Murrah buffaloes. Ind.
1. Dairy Sci. 42:426-430.

Rao, K, H,, A. V. N. Rao and S. S, Sarma. 1990, Effect of
weaning on the performance on Murrah buffaloes. In:
Proceedings. Second World Buffalo Congress, New
Delhi, India. 3:152-154.

Samad, H. A, M. A. Hussain, I. Ahmed and C. S. Ali
1994. Studies on service period and calving interval in
Nili-Ravi buffaloes maintained under field conditions. J.
Anim, Health and Prod. 14:1-6.

Sethi, R. K. and R. Nagarcenkar. 1992. Effect of non-genetic
factors on production and reproduction traits in Murrah
buffaloes. Ind. 3. Anim. Sci. 62:1211-1215.

Shafique, P. and R. H. Usmani. 1996, Reproductive
performance and milk production of Nili-Ravi buffaloes
maintained under barani (rainfed) areas of Punjab. Pak.
Vet. J. 16:168-171.

Shah, N. H. and S. K. Shah. 1968. Seasonal influence on
oestrus incidence and conception rate in buffaloes. Pak.
J. Agri. Sci. 5:222-227,

Singh, B. and K. Lal. 1992, Effect of season and breed on
certain reproductive traits in buffaloes under village
conditions. Ind, I, Anim. Res. 26:15-19.

Sokal, R. R. and F. J. Rohlf. Biomewry. W. H. Freeman and
Company, San Francisco, USA.

Verma, K. and M. C. Yadav, 1989. Genetic studies on dry
period in Nili-Ravi buffaloes. Ind. ). Dairy Sci. 42:627-
629,

Wahid, A, 1976. Livestock Resources of Pakistan : Pakistani
Buffaloes. Monograph 7. University of Karachi, Karachi-
32,



