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.ABSTRACT 

OvulatlDn case. and oestrous cycles oj ten EgypUDn buj)Glo COU(S during 120 days 

postpartum were trwesUgated to stw:ty Ute relationship between oestrous signs, milk 

jaIprogesterone (P~ con.centratWns and conceptton. B4lfalo cows were betuJeen the 1st 

and 5th partly andJrom 3 to 9 years old. One ttllJestlgator routirtely recorded the de­

tected oestrus signs and b4ffalo cows were checked jar heal..four tfmes daUy by a 

teaser bull MUk samples were tndlvldually collected every three days for P4 assay 

(RIA) In m.llk fat, and P 4 was detem1lned on days 6 and 3 bfifore ovulation, day oj OVU-, 

lation and days J. 3 and 6 after ouwatfon. Results reueaLed thnt ouerall concenb'atfons. 

oj P4 ajlBr each oJthe 1st, 2nd, 3rd and 41h ollulation were 18.2, 41.6. 69.3 and 99.5 

no/ml. respectLvely, the dffferences were sfgn!flcant. In ouulatory oestrous cases, fre­

quency oj oestrou. signs was the hlghest In lenn oj sru1J!ng oj uuloo and 1JlDUI\tv1g b~ 

bull (1 00(6). Jo1IDwed by response to placing hand on rump (76.2'16). bellowing and tllJl 

ralsrng (66.796 Jor each). response to sUght message oj vulva Ups (57.196) and hypere· 

mla aJvulva mucous merilbrane and reat tight (47.696jor each). Teat etQht as oestrous 

signs was rrwre Jrequent (P<O.05) In ovulatory anoestrous (63.696) than In ouulalolJ/ 

oestrous cases (47.696), Ouerall concentration of P4 ~dJ.d not durer slgnytcantly between 

ouulatory oestrbus eaut ouuldtory anoestrous cases. Intensity oj oestrous signs (nclud-

, 

Ing sruffino oj vuloo and rrwUnting by bull. hi/peremfa oj vwva mucous membrane and 

response ~ sUght messQ(Je oJuulua lips (ncreased (P<O.05) only between 1st and 2nd 

oestrus, whUe those involving bellDwlng, response tD placing haiu1 on rump. tllJl raising 

and teat tight fncreased. (P<O,05) by tncreaslng sequence oj oestrus up to 3rd oestrus. 

Overall concentration of P4 lnot!QSed (P<O,05) by tncreasfng sequence oj oesrrus, beCrlg 

36.1,54.6 and 104.4 no/mIJor the 1st, 2nd and yd oestrus, respectively. In ovulatory 

oestrus and served cases, fJttenslty oj all oestrous signs was higher (P<O.Ol) In cases 

ended I,JJtth conceptfon than those notconceWed. exceptjor sn([1ing oJvulva and ntOWl.t· 1 :.. 
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lng, which was more Mqtumt (1 0096f,J oonceived and non' conci1Wed caseo . ..u.." ouer· 

aU concentration oj P 4 was higher (PcO.05)· th Conceived than noru::oncel1Jed cases (82.2 

us. 27. J nglmJ). AU oestrous signs were $fgn{llcwltly higher in cold than hot season. 

except Jar sniffing oj uulua and mounting by bull, which was highly expressed 

(1 Dm6) fn both seasons. OueraU P 4' concentration did not differ sfgn.ifk;an1ly between 

both seasons. In light on tlteforegotng results, U1e current study may conclude that fn­

tensity oj oestrous signs was qJJected. by sequence oj oestrus. Increasing intensity oj 

detected oestrous signs may consider as good fndtcator for ~ption In b4lfaJo cows. 

Also, cold season was characterfud. by hlgher tntenslty ojoes&ous signs than. hot sea­

son. Generally. oestrous sign [n~nslty may be assocfated wUh P4 concentrotcon. in 

particular on days prior to oestrus lncldence. Consequently, this results Uutlcated 

strong retattonshfl} between intenSity of oestrous signs, P4 concentrattDn and concep­

tion. 

Keywords: Egypttan bUffaioes: oestrous signs: progesterone: conceptton. 

INTRODUCTION 

66 

Oestrus slgns are charactertl§tic for antmal species. but there are individUal, seasonal and 

diurnal variations occur in oesbus manifestations (Fruer, 1980). BehaV10ural slgns of oestrus 

are not nearly as obvious in buffaloes 88 In the bovine (El-She1kh an4 a-J'ouly, 1971; Harlnad­

hano et aI., 1979: KamoDpatana et aI .• 1979; Kallal and. SbitDlau. 1983; Rao. 19815 ad 

Sarma, 1987) and oeatrus detection in buffaloes has always been dUDcull as compared to cattle 

(Kana! ODd 8IaImlau. 1983: Aboul-Itla. 1988). 

High frequency of quiet ovulation Is considered one of the main reproductive problems in buf­

faloes, parUcularly during the postpartum per1od, resulting in long days open and consequently 

prolonged ~alvtng Interval (Abdalla. 2003). 

Under practical fann conditions in Egypt. a considerable nUJIlber of buffalo cows were keplln 

small qcrds (wtth04t bull~) lW-!i. .even in tie barnS!. (Mo8~.a:eer et -J .• 1981; El-Khucbab et aL. 

1984 aod El-Moghazy. 2003). In these buffalo cow herds, oestrous signs often remain unde­

tect.able because these cows are not able to display their typical breeding behavtour (GIB et al .• 

1973; .JaD8k1raman. 1981 and 81.aP-et aI .• 1984). Therefore measuring progesterone (P41 in 

milk fat Is an appropr1a~ method to monltor the postpartum ovarian actMty (Baba et aI. , 

1979: Arata et aI., 1980 and Kamoapata.na et al .• 1983). 

II was concluded that P 4 mOnltortng offers an objective and accurate method for assess­

ing typical and atypical ovarian funcUon in postpartum cows (lAmm1n, and Duwuh. 1998) 
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and tn buffaloes (perera et aI., 1981: Jainudeen et aI., 1983 and Kamonpatana et al" 

1983). 

Milk Is preferred over plasma for P 4 assay under field conditions because collection of blood 

samples (Barkawi et aI., 1998) from dairy animals Is more dlfficult by farmers. while in P4 as­

say in sk1m milk (EI-Moghazy, 2003) or milk fat (Claus et aI., 1985) samples, no problem of this 

nature Is faced. In buffaloes, following the first postpartum ovulation, plasma P 4 levels were 

found to increase and remain above 0.7 ng/ml for about 10 days, and then It declined to below 

0.25 ng/ml at the next oestrus (Perera et aI., 1981; Jainudeen et aI., 1983 and Kamonpata­

na et aI., 1983). In NIU-Ravl buffaloes, assay of P4 was successfully used in oestrus detection 

(Qureshi et aI. , 1989) and In the assessment of ovarian status (Qureshi et aI., 1992). Usmanl 

et aI. (1983. 1984 and 1990) found that 86% of buffaloes showed at least one short luteal 

phase (8 to 13 days) before the first postpartum oestrus. Jain and Pandey (1985) reported t!lat 

plasma P 4 concentrations In buffalo heifers were significantly affected by the season and wean­

Ing. 

The objective of this study was to investigate relationship between detected oestrous signs, P 4 

concentraUon in milk fat and conception throughout 120 days postpartum In Egyptian buffaloes 

kept under field conditions. 

MATERIALS AND METHODS 

This study was earned out under the field condition of a medium size holding in AI-TaJaba vil­

lage, Dak81111a governorate, where an1mals were checked for 120 days postpartum durtng cold 

(Novembcr-Aprll) and hot (May-October) seasons throughout an experimental period lasted from 

cnd of May 2004 till July 2005. lasted. 

Anime.Is and management: 

Ten Egyptian buffaloes were kept with fertile buffalo bull at the same conditions. The bull was 

used for mating and as a teaser. AIl buffalo cows ranged between 3-9 years old and 1 st ~ 5 th par­

ity. Buffaloes were hand milked in the absence of their calves twice dally at 6:0 a.m. and 6:0 

p.m. throughout the lactation pertod. All animals nonnally calved and diagnosed as free of repro­

ductive diseases at the begtnn1ng of this field study. 

Buffalo cows were housed in a tiestall fact out all the year round with daily short period of ex­

ercise. Animals were kept under the regular systems of feeding and management adopted by the 

EgypUan fanners. AIl animals were fed, according to their body weight. reproductive status and 
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milk production, on a concentrate mixture (16% crud protein, 2% fat and 16.5% crude fiber) and 

roughages. Roughages In dry season were green maize (darawa) in June and July, Egyptian 

clover hay In Augusts and September and rice straw In October and November. however [n green 

season roughages were only fresh Egyptian clover (Berseem, Trtfollum alexandrinum) during the 

period from December to May. Concentrate feed mixture was offered for all animals at the time of 

milklng, while roughages were ad. libitum. 

Oestrus detection: 

Oestrus signs were observed routinely by herdsman. Moreover. the buffalo cows were checked 

for heat by Introducing teaser bull four times daily at 5:0 a.m., 11:0 a.m., 5:0 p.m., and 11:0 

p.m. Durtng the same times, buffalo cows were observed for external signs of oestrus by the In­

vestigator. As soon as considered In heat, the buffalo cows were observed continuously during 

the oestrus period . External sIgns of oestrus such as frequent sniffing of vulva and mounting by 

the bull. bellowing. hyperemia of vulva mucous membrane, response to placing hand on rump. 

n:sponse to slight massage of vulva llps and tail raising were checked and individually recorded. 

Occurrence of behavioural parameters was recorded as being. present or absent in each huffalo 

cow. The total number of occasions in which behavioural parameters were present was ex­

pressed as a percentage of the lota! number of observed animals. 

MIlk sampling : 

Milk samples (bulk milk) were collected every three days for each buffalo cow from calving 

until two weeks of establ1shed pregnancy and additionally on the day of oestrus and 

mating as well as day after oestrus. Whole milk samples (20 mll were collected In test tube 

containing about 0 .5 g of arJiJcoagulant (poiassum dichromat) and kept frozen at -20°C until 

P4 assay. 

Progesterone radioimmunoassay (RIA): 

Individual P 4 profiles were obtained from each buffalo cow and P 4 concentratlon was deter­

mined by radiofmmunoassay technique (RIA) In milk fat as descJibed by Claus and Rattenber­

ger (1979) and Claus et at. (:.i.985). The assay procedure was earned out as previously de­

scribed by Hoffmann et at. (1973) and Claus and Rattenberger (1979). Incubation perfods of 

15 min at 370 e and 60 min at 40 e are used. Bound/free separation Is achieved by dextran­

coat.ed charcoal. The whole test procedure takes about 2 h for 100 samples. 
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Roproductive parametors: 

Durtng the experimental period, postpartum first ovulation Interval (PPFVl). and number of 

ovulations pel burfalo cow were recorded according to the IndlvtduaJ P4 concentration In mllk 

fat. Also, poslpartum first oestrus and servtce lnterv81s {PPF'OI & PPFSII. days open (DO), servtce 

period (SP. as an lntervaJ from lst service to conceived service), number of servtce per concep­

tion (NSC) and calvillg inlerval (CI) were recorded. Average length of ovulatoI)' cycles (cycles with 

ovulaUon, regardless oes trus), total number of ovulations, qu1et ovulation (ovulation without any 

SIgns of oestrus) were detennJned. A case of quiet ovulation was Identified If a period of low P 4 

concentration tn mJlk fat of <22.2 ng /ml wlthout deteCtion of any of the oestrous signs, was fol­

lowed by an increase In milk fat p 4 concentration to >23.0 ng / ml mainta,Jned for at least two 

consecutive milk samples. 11tIs was based on the, finding of changes In P 4 concentration in mUk 

samples collected daily from bu fTaJoes In relation to oestrus and ovulation as reported by She­

mesh et at. (1978), Heckman et at. (1979) and Kamonpatana et aI. (1983) . 

Reproductive perfoffilance, ovulation parameters and ovarlan activity of experimental animals 

are summartzed in tables (I. 2 and 3, respectively). 

StatJstical anal,..l. : 

Data were analyzed by one-way analysis of variance (01M) SAS program (2005) . Chi-square 

w",s conducled to W!)t the differences in percentages values. The significance dtirerences was set 

at P<O.05 using Duncan multiple range test (1955) . 

RESULTS AND DISCUSSION 

Progesterone profile at consooutlve oVWaU()U8: 

Results in table (4) reveaJ that overaJl P4 concentration for all sampling days showed gradual 

Increase (P<0.05) wtUI Increasing ovulation sequence. belng the highest at the 4th ovulation and 

the lowest at tile 18t ovulatior. 

As affected by day of oestrous cycle. P4 concentration on days before ovulation showed 

marked reduction towards day of oestrus tncldence; thereafter It profoundly showed gradual In­

crease on days after ovulation ('Table 4). Similar trends were reported by MuhAmmAd et al. 

(2000) using mUk P4 level tn Paldstan buffaloes, Ferera ct al. (1981) In buffaloes of Sirlanka 

and Ja1.o.udeen et aI. (1983) in Swamp buffaloes. 

Also. this trend was found for P 4 in blood plasma of buffaloes (Kaur and Arora, 1984) and in 
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consecutive milk samples. 11tIs was based on the, finding of changes In P 4 concentration in mUk 

samples collected daily from bu fTaJoes In relation to oestrus and ovulation as reported by She­

mesh et at. (1978), Heckman et at. (1979) and Kamonpatana et aI. (1983) . 

Reproductive perfoffilance, ovulation parameters and ovarlan activity of experimental animals 

are summartzed in tables (I. 2 and 3, respectively). 

StatJstical anal,..l. : 

Data were analyzed by one-way analysis of variance (01M) SAS program (2005) . Chi-square 

w",s conducled to W!)t the differences in percentages values. The significance dtirerences was set 

at P<O.05 using Duncan multiple range test (1955) . 

RESULTS AND DISCUSSION 

Progesterone profile at consooutlve oVWaU()U8: 

Results in table (4) reveaJ that overaJl P4 concentration for all sampling days showed gradual 

Increase (P<0.05) wtUI Increasing ovulation sequence. belng the highest at the 4th ovulation and 

the lowest at tile 18t ovulatior. 

As affected by day of oestrous cycle. P4 concentration on days before ovulation showed 

marked reduction towards day of oestrus tncldence; thereafter It profoundly showed gradual In­

crease on days after ovulation ('Table 4). Similar trends were reported by MuhAmmAd et al. 

(2000) using mUk P4 level tn Paldstan buffaloes, Ferera ct al. (1981) In buffaloes of Sirlanka 

and Ja1.o.udeen et aI. (1983) in Swamp buffaloes. 

Also. this trend was found for P 4 in blood plasma of buffaloes (Kaur and Arora, 1984) and in 
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serum P 4 of Surti buffaloes (Sarvalya and Pathak, 1992). Such results concerning the (rend of 

change to P 4 level In milk and blood (plasma and serum) were indicated also for change In P 4 

level in mUk fat ns obtained in our study. 

Continuously with Increasing ovulation sequem:L:. overall P 4 concentration in milk fat for all 

days studied slgn lOcantly (P<O.05) increased. 1111s trend was observed on days 6 and 3 before 

ovuIaUon and \i,-lYS I, 3 ~nd 6 afte.r ovulatton. But on day of ovulation, P4 concentration did not 

differ sIgnificantly being 12.6. 14.6 . 16.8 and 16.7 0~/m1 at theIst. 2 nd, 3rd and 4th ovulations . 

respectively (Table 4) . The obseJVed graduaJ Increase In P 4 concentratlon IJy sequence of ovula­

tion may be due to gradual Increase In the CnRH secretion frum hypothalamus that Stimula le 

the synthesiS and secretion of LH and FSH (Gordon, 1996). Increasing LH-GnRH. In tum, pro­

motes grauual s teroids (progesterone) from granulose luteal cells of CL (Sealfon and Millar, 

16&51. 

Oestrous signs and P 4 profile at consecutive oestrus cases: 

Results 10 table (5) show that Intensity of oestrous behaviour In lean of iJellowing. response to 

placing hand on rump. tail raJslng and t.ea t Ught Increased slgn.UlcanUy (P<O.05) by IncreaSing 

sequence of oes trus up to 3rd oestrus. However, other signs s uch as sruffing of vulva and mount­

lng by bull, hyperemia of vulva mucous membrane and response to slight message of vulva lips 

Increased Significantly (P<O.05) only between 1st and 2nd oestrus. 

it Is of Interest to note that oestrous Signs tncludlng frequent Sniffing of vulva and mounting 

by bull. bellowtng. response to placing hand on rump. taU ralslng ;4nd teat tight were frequent In 

all buffalo cows (100%) following incidence of the 3 rd oestrus [fable 5) . Such Lrend in oestrus In­

tensity may be associated with gradual increase in 9ulsatile release of GnRH from hypothala­

mus, which stimulate release of gonadotrophlnes (FSH and LH) from the anterior pituitary, and 

in tum Increase oestrad iol secretion from the ovarian follicles (Gordon, 1996). 

With Increas1ng oestrus sequence, overalJ P 4 concentration fOT all days studied In milk fat slg­

nificanUy (P<O.05) lncreased. 111ls trend was obscrvC"(l no days 6 and 3 before oestrus and days 

1 and 3 after oestrus. While on day of oestrus, P 4 concentraUon dId not differ slgn1ftcanUy being 

14.7, 15,0 and 14.7 ng/ mJ a t the 1st, 2nd and 3rd oestrus. respectively (Table 5). 

The present results Indicated that the observed Increase (p<O.05) 1n lntenslty of oestrous ac­

tivity of buffalo cows with oe~trus sequcnce was associated with Significant (P<O.05) Increase In 

P4 concentration on days pre- and post-oestrus Incidence ITable 6). Aboul-Eta et aI. (19B7) sug­

gested that P 4 has a pr1m1ng effect on onset of postpartum oestrous activity. 
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Oestrous s1gns and P 4 proffie at ovulatory oestrous and anoestrous cases: 

In ovulatory oestrous cases rrabie 6 and F1gure 1), frequency of snlffinp, of vulva and mount­

ing by bull was the highest (100%), foUowed by response to placing hand on rump (76.2%]. bel­

lowing and taU mlstng (66.7% for each) , response to slight massage of vulva lips (57. ; %). hypere­

mIa ofvutva muCOus membrane and teat tight (47.6% for each). 

It Is worthy noUng that. teat tigh t as an oestrous sign was observed In bufi':i.lo cows exhibiting 

oestrous behaV10ur and some animals showing quiet ovulation as proved from P 4 profile (See 

materials and methods chapLer) . This sign was slgnlficantly (P<0.05) more frequent In ovulatory 

anoestrous (63.6%) than in oyulatory oestrous cases (47.6%). 

[n nearly similarity with the present results, EI-Wardanl (1990) reported that percentage of 

male mounting signs ranged between 90 and 100% and standing behaviour was the most fre­

quent s ign of oestrus, but signs of oestrus started to appear 1-2 days before the onset of stand­

Ing behaviour In Egyptian bu lTaloes. 

However. the frequent of bellowing shown In this study was less than reported by several In­

vestigators. Percentage of bellowing was found to be 98% (Aboul-Ela, 1988), 80% (Singh et aI., 

1984), 78.2% (KhalU et a1., 2002) and 70% (Barkawi et aI .• 1993). The less frequent of bellow­

ing recorded in this s tudy may be related to age variation of buffalo cows. Rao and Kodagall 

(1983) and Ncmat Ullah and Usmanl (1965) indicated that bellowing as a sign of oestrus may 

be less In buffalo heifers than In buffa lo cows . On the other hand, lower percentage of vagtnal 

mucus discharge (17.74%) was reported by Khalil et ai, (2002) in buffaloes. 

SeveraJ lnvestigato.rs fou nd that bellowing has been reported to be the most reliable sign of 

oestrus behaviour In EgypUan buffaloes under field conditions of small holders (Aboul~Ela, 

1088 &: 1093 and Aboul-Ela et aI., 2000) or In large herds in absence of bull (Barkawi et at, . 

1992). In EgypUan buITaloes under field conditions , bellowing was the most oestrous s ign (97.5-

100%) used by breeders (Aboul·Ela, 1993; Aboul·Ela et aI. 2000 and EI-Moghazy, 2003). The 

present study may suggest lliat mounting by bull and other mutu al behaviour signs wtth male, 

response to placing hand on rump. beside bellow1ng are cons idered the most reliable signs of 

oestrus incidence In buffalo cows. 

ConeentraUon of P., on most samplIng days studied tended to be htgher 1n ovulatory oestrous 

than tn ovulatory anoestrous cases. but the differences were not s ignificant (FIgure 1). Generally, 

concentration of P 4 was higher on days 6 and 3 pre- and 1 post- ovulatory oestrous than ovula­

tory anoestrous cases, While. It was nearly simlJar on days 3 and 6 post-ovulation for both 

cases. However, the trend of change in P 4 concentraUon in both oestrous and ovulatory anoes­

trous cases was the same on all sampling days (FIgure l). 
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Ovulatory oestrous cascs of conceived and non-conceived buffalo cows: 

Intensity of all oestrous signs was significantly £P<O.05) higher. In ovulatory oestmus cases 

ended with conception than those which did not conceived, except for snlffing of vulva and 

mounting, which was frequent in all conce1ved and non conceived cases rrable 7). The highest 

magnitude of differences was observed for hyperemia of vulva mucous membrane. rt"~ponse to 

slight message of vulva lips and teat tlght (14.3 vs. 90%, for each) , WhUc the lowest magnilute of 

differences was found In bellowmg and response to placlng hand on rump (57,1 vs 100%, for 

each) . 

Concentration of P4 on pre- and post- oestrous days was significantly £p<0.05) I1lgher In con­

ceived than non-conceived cases, whIch reflected In slgnlflcantly (P<0.05) h igher overall concen­

tration of P4 during pre- and post- oestrous days In conceived than non-conceived cases (82.2 

vs. 27.1 ng/ml. FIgure 2). 

In th is respect, El-Moghazy et aI. (2006) found that P 4 peak was nearly the samr ;J.nd Inter­

val to P 4 peak In conceived was longer than in non-conceived prior to. ovulatory oestrous inci­

dence in buffalo cows under fleld conditions, wh ich may prove the role of P 4 in preparation to 

appear higher intensity of oestrous signs and incidence of fertll1zatlon. 

Ovulatory oestrous cases in cold and hot scason: 

As shown In table (8), all detected oestrous behaviOur were observed in the two sr.:·sons. belng 

slgnUlcantly higher In cold than in hot season. except for sniffing of vulva and mounting, which 

was observed on all buffalo eows (100%) In the two seasons . In accordance with tlle present re­

sults, Barkawi et aI. (1993) reported that behavioural signs of oestrus in Egyptlall buffalo cuws 

were more pronounced during cold than hot season. 

It Is WOrU1Y noting that mUlual behaviour with a teaser bull was sexually more active during 

hot season, whereas the difference in incidence of bellowtng was more pronounced between both 

seasons (100% in cold vs. 46.2% in hot season). Kha111 et aI. (2002) found Ulat some signs of 

self oestrous behaviour in Egyptlan buffalo cows Increased In cold than in hot season, particu­

larly bellOwing, taU raising and vaginal mucus discharge (86.67, 62.67 and 24.0% vs. 65.31. 

32.65 and 8.16%, respectlvely). 

Generally. the higher degree of oestrus expression In cold than hot season may be atlrlbuted 

to various factors. such as cUmate, pholoperiod, temperature and nutritlon (Beg and Totey 

1999). system of management (Abdalla, 2003). method of heat detectlon and climatlc conditions 

(Bearden and Fuquay, 1992) and energy Intake and nutritlonal deflclency {Qureshi, 19981. 
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Concerning concentration or P4 In milk fal nil duyo:; pn;- ;"J. od l 'n~l··n('~t.rolll::I during bOlh sea ­

sons (Figure 3), It was slghlOc:antir {r'<:O.05) higher In cold (ban hot ~c-aS f, n only on rl~r 6 pP.:l!'­

oestrus (101,6 vs. 56.7 ng/ml)_ Howf~"er. the tentlency n( JI1'; r{,;J~lrj~ P4 ('O!lC:: i llraUon 00 dn;'E· 6 

and 3 pre-oeslrus and day 3 posl-oes!TlIs In cold thali hoL ;Jc;.)sno rdlcc(cd In s Jgl110Calllly 

(P<O.Ol) higher overall 1'4 concentraUon In cold season than 1.11 hol ~ca~on (n(\ .!.', \-"~. 40.9 nr,llld). 

TIlls canOnns Ule findings o( Madan (1904), wlw attrlhuted (ht·: low n'l,md,]cll ' ~: cCuclency of 

hutraloes In summer to low luteal actlvlUes. lndlcalcd by low 1-'4 1(,.I·ds. YVII :HHI Chen (1002) [ ("'­

ported that a cow experienced tour oestrus cycles, three of whJch '-vcn: u r-: i"I ;::;vJoral during a ~ . 

months period. The missing cycle and Ule low values of v l.-.smo ami fCL~d fl,. duriug U1C 1lllc;l t 

phasr. from May to ,June Jmplied a wea\( seasonal efTect In Taiwan . 

In ilght on the . foregoing results, UU~ current study n "l.Y c:oncilldt llwi IIlL(,lwIL~' of ocs lw\J,<; 

signs was affected by sequence of oestrus. Jtlcrcaslllg Int~Jfsll)' or dcle~lr-t t r· t"~ l.rnus s igns lJI·'l .:· 

conslrter as good Indtr.al.or (or conception In buffalo r.ow". i\l.,o, cold "<2a:::; OIj ': ';Hi dl'lrBctcrlz('(l h} 

higher Illtensity of tlestrOIlS Signs tha.n hol sec.lson. Gcnenlly. QI;;slfuvs sJ/:n Intcllt; ( l~' may 1Jr. a ~ ­

soclatcd with P4 conccntraUon. In parUeutar nn days pel!!1 to '")(·;stnl~ !tlcldeot;("'. COll.sequenlty , 

this results Indicated 6twng .rdaUonr.hlp bctween ht(en~lI)' of oestrous $IW 15. P.1 coneenlraUon 

and concepUon, 

----- .----.. _. 

Tahle (1): l\-Ir.ans a~~u stuHdl1nl CiTors of reproductive perform a nce o f 
experimentnl buffaloes. _n _ _ ... _ _____ _ 

Reproductive parameter Meall±Sg 

Number of animals 10 
Postpartum pt ovulation interval (rrfVI. day) '23.2±~1 .. "20 
Average p" COllC. (ng/ml) during PPPVl I J.!)± 1.01 
Postpartum 1 ,[ oestrous interval (PPFOI, Jays) 4 J .7±Y.4H 
Poslpartum first service interval (PPFSI, days) 45.():J:9.o7 
Days open (DO, days) 'lI.O.+7.90 
Service period (SP, days) 25.4H.28 
Number Service per conception (NSC) 2.0:1-:0.26 
Calvin interval C[ Ja 5 . ______ . ____ _______ ~R_S.5±2-"'6"_J __ -' 
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this results Indicated 6twng .rdaUonr.hlp between ht(en~lI)' of oestrous $IW 15. P.1 coneenlraUon 

and concepUon, 

----- .----.. _. 

Tahle (1): l\-Ir.ans a~~u stuHdl1nl CiTors of reproductive perform ance of 
expcrimentnl buffaloes. _n _ _ ... _ _____ _ 

Reproductive parameter Meall±Sg 

Number of animals 10 
Postpartum pt ovulation interval (rrfVI. day) '23.2±~1 .. "20 
Average p" COllC. (ng/ml) during PPPVl I J.!)± 1.01 
Postpartum 1 ,[ oestrous interval (PPFOI, Jays) 4 J .7±Y.4H 
Poslpartum first service intcrval (PPFSI, days) 45.():J:9.o7 
Days open (DO, days) 'lI.O.+7.90 
Service period (SP, days) 25.4H.28 
Number Service per conception (NSC) 2.0:1-:0.26 
Calvin interval C[ Ja 5 . ______ . ____ _____ __ ~R_S.5±2-"'6"_J __ -' 
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Table (2): J\.ieans, and sfolldanl elTors oI ovula tion panllndcrs of 
buffalo cows throughont 120 daY:i P tJs ~pa rtum . _______ _ __ .-, 

Item 

Total number 
-------- =--

32 
Total ovulations 

Quiet ovulations 

Ovulations/animal 
Ovuialo oestrous caseshlililllal>t 
Relative to total ovulations (%) 
Quiet ovulations/animal 
At 1" ovu lation (%) 
At 2nd OVlllation (%) 
At 3rd ov llialion (%) 

. _ _ _____ ., ___ _ A14~f oVl llalio!!J%) u _ _ _ • . ._. __ • 

• cues wilb \ll'ulatiou llnd oestrous flcti Yily. 

3.hO.20 
2.1±0.16 

34.4 
I.l± 030 

44 4 
In.o 
,12.9 

Table (3)i Means sud standard erro rs of I" 3c ; 'i:U\ lI cli vit) (I f IliI ffa lo 
r ____ ._-"c"'o""'''-s-'t,,h!.ro::.~lghout 120 days postp:trtnID. _ _________ _ 

Item Meal,±SE 
--'-.- -'---c7- --i 

Total number 19 
Total o\,ulalolY cycles 
( I 

·th I' Average length (day) loA± 1.23 cye es WI ovu atlon , 
dl ) 

p. peak (ng/ml) 114.30<24.56 
regar ess oeslms 

f-- ------- ___ _ l-*ln"'te:crv,!ae.1 to P, peak_ (da)') __ _ ___ ._. _ _ 10.5± 1.46'_ --j 
Frequency distribution (%) 73.7 

Ovulatory oestrus cycles 
(cycles with ovulation and 

oestrous activity) 

Average length (day) 15.6H.46 
p,peak (ng/ml) 126.2±JO.81 
Interval t~.£!lk (da,') . . ___ __ 10.H UB 
Frequency distribl1tion (%) 26.3 

OVIllatory allocslnlS cycles 
( I 

. hi ' d Average lengt h (day) 18.6:1:2.23 
eye es WIt ovu atmn an 

P, peak (ng/ml) 8I.U±3(i.05 
witilOut oestrons activity) 

f-- _ . _ _ -+Jnle~~ 1 to p, peak (daYL_.__ 9.S±2.03 
l'requency distribution (%) 47.4 

Short ovulatory cycles 
«19 days) 

.,,' 
Normal ovulatory cycles 

(19-23d) , 

Average length (day) 11.4011.03 
P,peak (ng/ml) 60.IH 5.65 
Interval to P.1.pcak (dali __ _ . __ . 5J±O.n 
Frequency distribution (%) S2.6 
Average length (day) 20.9±0.48 
p. peak (ng/ml) 163.I±J9.21 
Inlerval to P, peak~ _______ 1 2J ± 1.59 
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Table (4): Average P4 concentration (nglrol) in milk rat at differ en t days 

Item 
"'MSE ovulation 

PrOEesteronc concentratiQD {oelm!): 
-6 day 15.9 ' 43.9 " 106.5 ' 220.6 ' 26.95 
-3 day 12.4 ' 42.7 • 63.6 b 155.8 ' 19.37 

Day of oestrus 12.6 14.6 16.8 16.7 1.82 
+1 day 18.0 • 23.4 . b 26.1 ,b 37.5 ' 5.52 
+3 day 24.4 ' 45.9 ·b 61.3 ' 58.5 ' 9.36 
+6 day 25.4 • 75.4 ' 123. 1 ' 95.6 ' 15.79 

mean 
, 

41.6 ' 69.3 • 99.5 ' 13.14 

Table (5): Frequency or detected oestrous signs (%) and means and 
standard errors of P4 concentration (ng/ml) in milk fa t on 
consecutive da s of the lst 2nd and 3rd oestrus. 

S uence of oestrus 
Item l' 2' 3 

"'MSE Oestrus Oestrus Oestrus 
Number of oestrous cases 10 8 3 
Frequency of mutual behaviour wi th bull {%}: 
Sniffing of vulva and mounting by bull 90.0 b 100.0 ' 100.0 ' 
Freg ucnc~ of oestrus signs (%): 
Bellowing 50.0 ' 75.0 ' 100.0 ' 
Hyperemia of vulva mucous membrane 20.0' !5.0· 66.7' 
Response to placing hand on rump 60.0 ' 87.5 b 100.0 • 
Response to slight message ofyulva lips 40.0 • 75.0 ' 66.7' 
Tail raising 40.0 ' 87.5 • 100.0 ' 
Teat tight 20.0' 75.0 b 100.0' 
Pro2,cstcrone concentration {nl:/ml}: 

-6 day 53.5 b 67.8 b 224 .5 ' 38.61 
-3 day 37.3 b 73.4 .b 177.3 ' 28.33 

Day of oestrus 14.7 15.0 14.7 2.22 
+I .day 18.9 b 23.4 b 44.4 • 4.43 
+3 day 35.1 b 53.4 . b 74 .9 ' 12.87 
+6 day 55.2 94.4 90.4 23.55 

Overall mean 36.1 ' 54.6 b 104 .4 ' 18.33 
~MUDlln tbe ume row with different supem:ript are signific.a ntly different (l' :50.05). 
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Table (6): Frequency of detected oestr ous signs (0/0) of ovulatory oestrous 
an d It t fbffl avu a ory anoes rus cases 0 u a 0 cows. --

Ovulatory cases 
Item Ovulato?' Ovulatory 

oestrous I) oestrous (I) 

Number of cases 21 11 
Fr~uen£l::: of mu tual behaviour with bull (%): 
Sniffing of vulva and mounting by bull 100 -
FreQue,,~ of oestrus siEns (CVo): 
Bellowing 66.7 -
Hyperemia ofvulve>. mucous membrane 47.6 -
Response to placing hand on rump 76.2 -
Response to slight message of vulva lips 57.1 -
Tail raising 66.7 -
Teat tight'" 47.6' 63 .6' 
'" . . . Ovulatory outroUI. Ovulation casu accompanied with outrus slgos, 
{lJ Ovulatory anoestroas: Ovulation cases determined by P4 profil e without oestrous signs . 
• ,b Mea ns In the sa me raw wltb different superscript are significantly different (P ::::0.05) . 
• This sign was observed in casu detected with quiet ovulalions. 

Table (7): Frequency of detected oestrous signs (%) of ovulatory oestrus 
d· . h d . ed b ff I cases en 109 Wit con ceotion an non-eoncelv u a 0 cows. 

Item 
Ovulatory oestrus case 

Sig. 
Conceived I Non,~oDceived 

Number of cases 10 7 
Freguency of mutua l behaviour w ith bull (%): 
Sniffing of vulva and mounting by bull 100 100 NS 

Freg u~acv of oestrus signs (%}: 
BellOWing 80.0 57.1 .. 
Hyperemia of vulva mucous membrane 90.0 14.3 •• 
Response to placing hand on rump 100.0 57.1 •• 
Response to slight message of vulva (ips 90.0 14.3 •• 
Tail raising 100.0 42.9 •• 
Teat tight 90.0 14.3 •• 

NS: Not sigDlficllnt .. Significant difference at P<O.Ol 
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Table (8): Frequency of detected oestrous signs (%) of ovulatory oestrus 
cases d ' lddbt urlDe: co an o season. 

Item 
Season of oestrus detection 

Sig, 
Cold season I Hot season 

Number of ovulatory oestrous cases 8 13 
Fregucn£Y of mutual behavigur with l2ull (%}: 
Sniffing of vulva and mounting by bull 100.0 100.0 NS 
Fr~uency of oestrus sie;ns (%}: 
Bellowing 100.0 46.2 .. 
Hyperemia of vulva mucous membrane 75.0 30.8 .. 
Response to placing hand on rump 87.5 69.2 • 
Response to slight message of vulva lips 75 .0 46.2 .. 
Tail raising 75.0 61.5 • 
Teat tight 75.0 30.8 .. 

. NS. Not sl&nlRunl • Sl&nlficn t difference ot P<O.OS •• SlgnlRunt difference at P<O.OJ 

-
~ 
0 -U 

8 
~ 

-+- Owlatory a:::;tJ'ws ca£S (1"F"21) 

-0- CMllabl)' aloestn::us ~(ll"'ll ) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
80 __ ...... ;; __ '-..:.~~ . .. . o.vulallolL .. 

60 

40 

20 

0 ., ., ., ., 
Owlalory C;C~ (day) 

Figure (1): Means of P4 profile (nglml) In milk fat at different 
day. of ovulatory oestrous and ovulatory 
anoestrous cases. 
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