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The Water Buffalo - A Poly-oestrous Animal 
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Introduction 

The fe rtility of farm animals did nOI h~ve the same meaning in the past as il has become 
in the last th ree decades. The focus of illtereSlwason economic production o f the ani · 
mal and the fields which arc direclly associated wilh this. In developing countries how
ever, discussion about (ann animal fert ility in scientific ci rcles has slarled, whereby in 
case of the buffalo, the apparent seasona l nature of t:alving and the t:urresponding con
t:eption time form the t:enlre of discussion . Similarly in Punjab-Pak istan, where the 
presenl sludy was carried oul, seal'rOnal occurence of t:alvi ng was observed, which leads 
10 the question whether the water buffalo is a poly-oestrous animal wi th a heat cycle 
being di rected byenvirollmental conditions. 

General Effects ofEnviroment and Nutrit ion on Fertility 

Fertility is the reproductivecapacilyof an anima1.ln EUropean high production animals 
the documellted hereditary values for the parameter fertility are nearly equal 10 zero, 
whit:h means that the observed fertility is determined only by environmental conditions 
and the production level (RIECK, 1980). However when the farmin g conditions arc ad
verse and the management is poor, a dear genetic variance of up to 23% is observed 
(11A1I N, 1%7). A normal fertil ity can be defined as regular productiun o f viable off
spring_ 

Reduced fertility leads to economic losses like: 

• Extension of the first -calving age and the intercalving periods, 

• Reduction of calving rate. 

• Reduction of the genelic development through limitation of selection possibi lities 
(ZEoDII'-S,1976). 

The extreme weather condi tions in tropical and subt ropical countrics have a negative 
effc!.:1 on many physiological values of the animals. Heat st ress elevates the breathing 
and pulse frequency as well as the body temperature and changes the electrolyte bal
ance. nlis results in si lent heat, reduced milk yield and feed intake . 
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Some major problems of bu ffa lo reproduction arc sil ent heat, anoestrus and steri lity 
which leads to major economic losses. The main reasons for wc~k heat expression, 
silent heat and ster il ily are: the lendency 10 scasonality of the scxu alactivily. uosuitable 
o r substandard feedi ng, functional dcf« ts of ovarics, dttrtascd func tion of the glands 
ofsexu~ l hormones and infection of thc sexua l organs (ZElJOIES, 1976). 

Goswami el al. (I %5) compilred the conception data o f 8742 and the calving values o f 
10690 buffalo cows from diffe rent reginns o f India over five yea~ with the respective 
climatic conditions i.e . air tempera ture and re la tiv ~ tlUmidi ty. They found tllat cl imatic 
factors do influence conception- and conscquently c:Ll ving-periods. The results could 
be summarised as fo llows: 

• T he numbcr of co nceptions per buffalo cow incrcased with decreasi ng ai r temperature 
and vice versa, 

• With decreasing humidity and low tempera ture the nu mber o f conceptions increases 
and vice versa, 

• By high ambient temperature associatcd with high air humidity, a great number o f 
calvingscould be observed 

Thc authors admitted that low air tempcraturcs accompanicd with low relative humid ity 
induced conceptions in buff;llocs. 

Schmidt (1 966) administered iodine and the oestrus reac tion of Egyptian buffalocs was 
raised from 42% to 85% relutive to the wntrol group. Iodine is needed for the ~y nlhesi 5 
of thyroxine in the thyroid gland and act ivates the prOduction o f gonudot ropin. If the 
release of thyroxine is reduced doc to high temperature, as in sommcr, the iodine cannot 
activate the production of gonadotropin . In this W!ly, high envi ron mental lcmperalures 
reduce the heat symptoms (ScIIMlllT, 1966). 

In hot months a distinct rcdur..1ion in function of the supmrenal glands was observed 
(PAILI\M I~~IVARMl et al. 1971). Coupled with high humidity, high temperature causes a 
negative effect on com:eption rates (GOSWAMI AND N AI R, 1964). Different methods can 
be appl ied ·to reduce the body temperature e. g. spraying the animals with water or 
bathing and hence the heat detection and conception ra tes can be increased ( G ANGIVAR, 

1982). Apart from improved rearing conditions th rough cooling in summer, intensive 
measures for heat dctection ~ nd ·control have to be applied in order to real:h an equally 
good fe rt il ity rate in summer as in winte r (Roy et al., 1968). 

Saxer (1 956) concluded from his studies on callie (/los {(lIIrus) th,Lt the amount o f rain
fall during the growing period of feed crops plays an important role fo r the cOW's ability 
to conceive. The amount of rainfa ll and the concept ion level occur in par..lld ovcr 
several years . The feeding of feeds grown in dry periods often leads to considerable 
fertilit y disturbances, which is att ributl:d tu too low phosphofllS intake by the plants 
wbich eventually lcads to disturban<.:c in the Call' ratio o f the feed. 
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Reproduction 

The rhythms of reproduct ive (unctions are inborn and their proper ties are dependent on 
the inducing or inhibiting effect of exogenous factors (JOCKLE. 1966). In case of buffalo 
cows, the adequate heat detection represents a considerable problem in comparison to 
call1e: thc external he~t symplons arc often weak. so that it is essentia l to resort 10 

hcJpingaidslikercctalexamination,smearpreparalion of thecervix epitheJiallayerand 
marker bulls, in order 10 recognise the heat period of buffalo cows (Roy el al .• 1968). 
The dura lion o f heat ranges between 12to 28 hours (Table I). 

li1ble I: L.cngth Of lhc hcnt period in Water Buffaloes 

Len th orMalin Pcrnld 
28,41hr JI 
II.!J2hr 30 
IJ.42 hr 
1'.65h ... 
24. 18 h ... 
26.18hr 

n:nllmberofanimal~studie d: 

lIZ 
40 
230 

The gestation period takes an average of 305 days according to llode (1989). This 
figure was dete rmined in a field study on 1155 milk buffalo cows. The length of 
intercalving period (ICP) in water buffaloes depends on the time of year and the prevail
ing climatic conditions at calving time. Naidu (1983) reported that calv ings fru m Au
gust-October were follow~d by shorter ICP (average 418 days) than calvings from 
November·Apri l (average ICP 525 days) . Through improvement in management like 
observation of the sexual cycle and accura te heat de tect ion, the ICP could be consider

ably reduced (NAIOU. 1983). 

The length of the service period (time between calving and first heat) also depends o n 
the cl imatic conditions in the month of calving (VOiKAYYA AND M ANTAKIUSHNAN. 1966). 
Studies of Murrah-buffalocsshowed, that cows calving in July on average had the shortest 
service period ( 120.8 days), whereas those calving in February ex hibited the longest 
service period with 241,2 days on average (I3ASU. 1962). 

Concepllon Rales 

The fertility status of milk buffaloes changes from mon th \0 month (Table 2). It is ex
pressed in the varying conception- and calving r<ltes over the year.Dhat (1979) investi
gatcd the percentage of Murrah·buffaloes in heat per month as well as their monthly 
conception rates (%)ovcr a year (Table 2). According tu his results the smallest number 
of buffaloes in ~cat was secn in April and the lowest c()nc~ption rates were observed in 
June.The best results were rC<.""Qrded in OctobcrlNovembcr. 
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Table 2 : Monthly incidellCC of Heal and Cunception Rate in Pcrccnlage in Murrah-Buffaloes 
(BHAT.1979) 

Month % inh~at conce tionrate % 
8.8 26.0 

Februa 8.2 26.2 
March 7.2 2.16 
A ri l 5.9 19.6 
Mliv 7.3 25 .0 
June 7.4 16.2 
.Iulv 7U 173 
A, ," 72 18.2 
S, lembu 8. 1 2J.2. 
Oetnher 13.3 24.] 
NO\'emb-er 10.] 2R.] 
J)cc~mb-er 9.2 24.9 

99.9 

Table 3: Year1y distribution of 924 cal~iogs in J'-Cr.lgc sizc Surli-burralocs(GoVU<IMIAiI amI 

RAt. 1986) 

Month Numb-ef!lf Cll tvi!lgs Calvi!lgs 
%) 

l a nua 7.1 7.9 
February " 5.0 
March 70 7.6 
A nil ~'} ' .2 
Mav 25 2.7 
Ju n~ " ].8 
.luI,· 5.5 
Au 'usl 63 (I.S 
51' tem\)er 104 11.2 
October 148 16.0 
NIJ\'cmber 142 15.4 
December. 12. I3.S 

914 99.9 

Calving Frefluency 

Govindaiah and Itai (1986) I,.""llct.: led data o n the yearly dist ributions o f calvings in 
Surt;-buffa[ocs ('Yo per month) between 1971 and 1979 (Table 3), They reported lowest 
values in May and tbc highest in <ktobcr. 
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The Present Study 

This Sllldy is part of a Research Project undenaken by the European Union (EU) within 
the rrameof~n Anima l Production Project of the German Tec hnical Cooperation (GTZ) 
in the province o f Punjab, north e3st Pakistan. Punjab is the centre of the Pakistani 
agriculture. The greater part of the agricul turally tillable land of Pakistan is found in this 
pruvince, in which the worlds largest irrigation canal system is at disposal. The cultiva
tion of the land lies primarily in the hand of small farmers, who predominantly grow 
commercial crops like wheat, rice, cotton and sugar cane. Animal husbandry is given 
comparatively low importance since the marketing structures of the rural areas arc poorly 
developed and hence motivation to intensify the production is low. Among the large 
ruminants, the milk buffaloes arc most t"Ommunly reared (more than 90%) with the 
"NIli-Rav i" being the dominant bref,.'(/ . Considering the prevailing conditions in Punjab 
these buffaloes are good milk producers. According to resu lls oflhe project, Nili-Rav! 
buffaloes produce on average 5.9 litrcs of milk per cow and day with 7% fat (TEll MF.UlEN 
ANO NontELU, 1993). 

The (."Ollection of data on conception- and calving rate was performed by veterinarians 
in the project area over a period of one year. Data was collected from a total o f 1.349 
buffalo cows. The wnception time was determined by rectal exam ination of ova ries and 
uterus, as well as by determination t)f the prugesteron content in the blood serum of the 

Results and Discussion 

Figure I shows (."Onception rate and calving freque ncy in percentage per month. A total 
of 1.155 buffalo cows was examined to ubtain these data. From the time of the poore!>t 
conception rates (May/1une:) to the "breeding se3son ~ in September-December the fer
tility improves consistent ly. This development corresponds with the steadily im proving 
nutritional and cl imatic condi tions under which the animals are kept. 

Thibuull and Levasseur ( 1974) are of the opinion that the seasunal natu re of sexual 
activity appears in nearly all mammals. However, due to the degree of breeding and 
pn.:vail ing environmental condi tions, this seasonal nature is usually masked. These au
thors give the months of June for the minimum- and November for maximum fertili ty. 
This find ing tall ies to some extent with the result of the present st udy. According to 
Thibault and Levasseur (1974) the photoperiod is responsible for the seasonality with 
special reference to length of daylight, since this parameter -different from temperature 
and feeding - turns oul 10 be axact ly the same every year at thesameti meoftheyear. 
Nothelle (1992) argued that the exclusive dependence of fertil ity on light periods can 
not be confirmed in th is study where also the correlation between fe rtility and feeding 
was investigated. Thuugh amount and quality of feed is detcnnincd by the time of year, 
it is not only determined by hours of daylight, but also by other cl imatic factors such as 
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humidity and tempeMure. 

Thibault and Levasseur (1974) eOn!lidered temp~ralUre only as a factor which influ
ences the seasonal nature of fertility when it exceeds the range of the organism's ther
moregulatory ability to maintain the body's temperature stable. But also here Ihe feed · 
ing has to be considered. Poor feed qualily leads to unnecessary elevation of the 
endogenous heat production of the animal: the point is reached faste r where the sur
rounding temperature exceeds the thermoregulatory abil ity of Ihe anim~l in comparison 
to.1 feeding which is opt imal ly uujusted 10 the climatic condit ions unu the requiremen t 
oflhe animal. The feeding, which isexprcssed in the instantaneous physiological conui
tion, plays a key ro le on the degree to which the cl imatic influence on the single animal 
is expressed (SAOLEIR, 19(9). 

In India Arora (1987) compared the oestrous behaviour expressed by two groups of 
buffaloes fed on different diets. He concluded that the group rcdon the standard ration 
for a wholc year had ac.:unsiderahly morebalam;eu heat frequencylh an the group of· 
fered a deficient feed. The laller group not only exhibited a low number of animals in 
heat per month but also displayed changing frequencies of animals in heat per month, 
with an absolute minimum in the months of June and July. In the group fed on standard 
diet only two main levels could be identified: from March through to June the frequen· 
cies proved at 80% lower than for the rest of the months wilh valul;!s around 100%. 
Thus, through balanced feeding, the monthly strongly varying number of buffaloes in 
heat was levelled and the seasonal impact was counterbalanccd. 

Not to be neglected is the specific influence of the nutrition on the fecundity of buffalo 
bulls. Low protein and energy supply reduce sperm volume, motility and concentration 
as wcll as libido (MAKSIMANKTO, 1973; SAMPA1l1 and KUMAR, 1975) which al1 affect the 
conceplion ra te negatively. The pro lificacy of the buffalo cows should therefore not be 
regarded alone. Also our investigation shows, that a close relationShip I;!xists belween 
feedingandfcrtilily. 

Our resu lts on conception and ca lving frequency obtained in the area of investigation 
expressed- in pt;:rcent per month clearly demonstrated a tendency to seasonality with low 
values in March and May and peaks in Septcmber and November. The simul taneous 
obscrvalions o f Ihe feeding practices in the project area (N011H:U.F.., 1992) however 
Show, that also here periods of deficiency change with periods of more balanced feed
ing, though it ncvcr reachl;!d an optimal 1cvel. Acerlain seasonalit yinsexualactivityas 
described by Thibault and Levasseur (1974), is probably also given among buITaloc.s, 
though oestrous is observed throughout the year. The water buffalo is a poly-oestrous 
animal with a sexual cycle regularly recurring Ihroughout the yl;!ar. Only in specific 
months the sexual activity is lower. This sexual behaviour o f the buffaloes in the area 
studied is gradually inhibited by poor husbandry, poor managem~n t and by unbalanced 
fccding and unfuvourable climatic condit ions which further impede an optimal nulrient 
supply. 
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'4.4 2.8 1.6 2.2 4.4 6.2 14.6 15.7 14.2 9.3 

"12.7 6.8 5.0 2.7 1.8 2.4 12 .9 14.9 15.2 

figure I : CooceptiQn- and Calving-frequency per Monlh in Percenl (n=11 55 an imals) 

Abstract 

The conception rate and ca lving percentage of Nili-Ravi milk buffaloes were investi
gated over an onc year period in the Punjab region o f Pakistan . The results show promi 
nent fl uctuations over the year with absolute minima in Mareh (calving-pcrcenlagc 1.6%) 
lind May (com.:cption-ralc 1.8%) and maxima in September (calving.perecntage 15.7%) 
and in November (conception-rate 15.2%). These low ~nd high poinlscorrcspond with 
unfavourable respect ive favourable climatic conditions, also the common feed ing situ
at ion (NOTIIEI.LE. 1992) is belief in autumn than in spring. Thibault and Levasseur (1974) 
believe Ihal the re is an inhorn seasonal nature of sexual aelivity for nearly all 
mammalS.This principle surely also applies 10 the milk buffa l ot.!~ although it is con
firmt.!d in Ihis study Ihall he buffalo cow is a poly·oestrous animal with a regular sexual 
cycle al l the year round. Through control led breeding, nut rit ion and good management 
il is possible to compensate fur the n uctuations of conception ratc and calving percent
ageovcTlheentircycar. 

Oer WasserbiifTel - e in polyoslrischcs Tier 

Zusammenfassung 

Die Konzeptions- und Kalbehiiufigkei t von Ni li -Ravi-Milchbiiffeln des Punjabs(Paki
stan) wurde in der yorliegenden Vertlffentlichung untersucht. Es zeigen sich starke 
Sehwankungen iiber das Jahr mit Tiefpunktcn im MHrl (Kalbeh~ufigkeil: 1,6%) bzw. 
im Mai (Konzeptionshiiufigkeil: 1,8%) und Hohcpunktc im Scplembcr (Kalbehiiufigkcit· 
15.7%)bzw. im November (Konzeplio nshiiufigkcit: 15,2%). DicseGegebenheitcn fallcn 
zusammen mit ungiins ligcn bzw. giinstigen Bedingungen in Bezug au f Fiilterung 
(NOTIIELLE, 1992) und Klima, die im Herbst besser si nd als im Friihjahr. E.~ gibt nach 
Thibault und Levasseur (1974) cine angcborenc Saisonaliliit dcr scxucllen Akliviliit fu r 
fast aile Siiugetiere, die aue h fiir den Milchbuffel lutrifft. Die Bii ffelkuh ist cin 
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polyostrisches Tier, dessen Zyklus regc\miiBig wiederkchr!. Ubcr Zuchl, FOtterung und 
Management kann man die Schwankungcn in Bczug auf Konzeptions - und 
KalbehiiufigkeitannaherndOberdasganzeJahrausgleichcn. 
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