
View All Proceedings Next Conference Join NZSAP

New Zealand Society of Animal Production online archive
This paper is from the New Zealand Society for Animal Production online archive. NZSAP holds a regular

An invitation is extended to all those involved in the field of animal production to apply for membership of
the New Zealand Society of Animal Production at our website  www.nzsap.org.nz
 

 

The New Zealand Society of Animal Production in publishing the conference proceedings is engaged in disseminating

information, not rendering professional advice or services. The views expressed herein do not necessarily represent the views

of the New Zealand Society of Animal Production and the New Zealand Society of Animal Production expressly disclaims any

form of liability with respect to anything done or omitted to be done in reliance upon the contents of these proceedings.

This work is licensed under a  Creative Commons Attribution-NonCommercial-NoDerivatives 4.0

International License.

You are free to:

      Share— copy and redistribute the material in any medium or format

Under the following terms:

     Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made. You may

do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.

     NonCommercial — You may not use the material for commercial purposes.

     NoDerivatives — If you remix, transform, or build upon the material, you may not distribute the modified material.

http://creativecommons.org.nz/licences/licences-explained/

 

http://www.nzsap.org/proceedings/browse
http://www.nzsap.org/conference
http://www.nzsap.org/
http://creativecommons.org/licenses/by-nc-nd/4.0/


Proceedirrp of the New Zenlund Society of Animal Production 1992. Vol52 25 

Oestrus synchronisation and oestrus detection in Swamp Buffaloes (Bubalus bzrbalis) 

F.I. HILL, T. W. KNIGHT, A.F. DEATH, TKWYETH, AND M. RIDLAND 

AgResearch, FIock House Agriculturai Centre, Private Bag 1900, Bulls, New Zealand. 

ABSTRACT 

Atrialwas,under@kentoevaluatetheeffectivenessoftheCIDR-B inbuffalo. Twentyfour,20montholdbuffalo heifers hadCIDR’s 
inserted (day 0) for 12 days. Each heifer was injected intramuscularly with 10 mg of oestradiol benzoate at CIDR insertion and 150 IU 
of PMSG at CIDR removal. Two buffalo bulls fitted with chin ball harnesses were introduced into each of 2 groups of 12 heifers. 
Continuous observations of mating activity commenced 24 hours after CIDR withdrawal. The heifers were bled for progesterone 
analysis ondays -20, -9,O, 2,7,12 and 26.9 CIDR’s (38%) lost from the heifers were replaced immediately after the losses were noticed. 
The mean interval fromCIDR removal to onset of mating activity was 50.3 +3.4 (mean? SE) hours and the duration of mating activity 
was 19.3 & 5.1 hours. Progesterone concentrations while CIDR’s were inserted were high. Based on progesterone analysis 21 of the 24 
heifers had ovulated by day 14 after CIDR removal, but only 15 were observed matin, 0 with the bulls. CIDR-B can be used for ’ 
synchronisation of oestrus in buffalo, though there can be a high loss rate. The plastic tail of the CIDR must be cut off to prevent other 
buffalo removing it. Chin ball harnesses were successful for detecting oestrus, but tail paint was not. 

Keywords Buffaloes, CIDR-B, oestms synchronisation, oeshus detection. 

INTRODUCTION 

The controlled internal drug release (“CIDR-B”, Carter Holt 
Harvey, Hamilton, New Zealand) intravaginal device is one 
technique for inducing and synchronising oestrus in cattle in New 
Zealand but there are no reports of its use in swamp buffaloes. 
Progesterone releasing intravaginal devices (PRIDs Saini et al., 
1988) and prostaglandins (PGF,a Fletcher 1988) have been 
successfully used for oestrus synchronisation in buffaloes. 

Oestrus detection in water buffaloes is reported to be more 
difficult than in cattle, as the buffaloes exhibit no obvious behav- 
ioural patterns exclusive to oestrus. For example, although both 
oestrus and non-oestrus buffaloes will mount and stand to be 
mounted (McCool ef a/., 1989), homosexunl behaviour is infre- 
quent (Kanai and Shimizu 1983) and cervical mucus does not 
hang as strands from the vulva, but accumulates on the vaginal 
floor (Toelihere 1988). 

This paper reports on an experiment to evaluate the use of the 
CIDR-B device foroestrussyncluonisation, outline the progester- 
one profile in the blood of buffaloes being treated with the 
CIDR-B and observe behavioural aspects of buffalo mating. 

MATERIALS AND METHODS 

On October 4 1990, twenty four 20 month old buffalo heifers 
were weighed and paint applied over the rump and proximal tail. 
A buffalo steer treated intramuscularly with 500 mg of testosterone 
and fitted with a chin ball harness was joined with the heifers. 
Twenty days later (day0) the heifers were injectedintramuscularly 
with 10 mg of oestradiol benzonte in 2 ml of peanut oil to remove 
any active luteal tissue and aCIDR-B was inserted into the vagina 
of each heifer. At day 12 the CIDR was removed and each heifer 
injected intramuscularly with 150 IU of PMSG (Folligon, 
Pharmaco NZ Ltd) to increase ovarian follicle stimulation. The 
heifers were then randomly allocated to 2 groups based on 
liveweight and 1 mature buffalo bull (650 kg) and one 20 month 
old bull (425 kg) joined with each group in 2 adjacent paddocks. 

From day 13 to 16, continuous observations were undertnken 
from a caravan parked between the paddocks. Each animal was 
identified by large numbers painted onto their sides with fluores- 
cent paint and a spotlight and infrared telescope were used to 
observe mating activity at night. All bull-heifer mountings and 
heifer-heifer mountings (standing or non-standing) were re- 
corded. The bulls were removed after 7 days (day 19) and 
reintroduced on days 30-38 to mate returns to service. 

The reproductive tract of each heifer was palpated per 
rectum, once a week over the 20 days before the CIDR’s were 
inserted. Ovarianactivity was assessed by the ovarian tone, size 
and texture. Small, hard, smooth ovaries were classified as 
inactive, while large, soft ovaries with any degree of protuber- 
ance (corpus luteum or follicle) were classified as active. Blood 
samples were taken by jugular venepuncture fromthe heifers into 
heparintreatedvacutainersatdays-20,-9,0,2,7,12and26. The 
plasma was removed by centrifuging at 1900 rpm for 10 minutes, 
then stored at -20°C until assayed for progesterone concentration 
by radioimmunoassay (Coat-a-Count Assay, Diagnostic Prod- 
ucts Corporation, Los Angeles). Means, standard errors and 
analysis of variance were calculated using the Statistical Analy- 
sis System (SAS) computer programme. Analysis of variance 
was performed using the general linear model procedure. 

RESULTS 

CIDR Retention 

In the first 7 days after insertion, 9 heifers (38%) lost their 
CIDR’s with one animal losing its CIDR twice. The CIDR’s were 
replaced immediately the loss was noticed. On day 7 herdmates 
were observed chewing on the protruding plastic tails of the 
CIDR’s and once these were cut off the loss of CIDR’s ceased. 
The CIDR-B seemed to be too large for the buffaloes and the 
animals strained continuously against them when first inserted. 
Of the nine heifers who lost CIDR’s, 6 were subsequently ob- 
served mating. The progesterone concentrations suggest 5 of the 
6 heifers who lost CIDR’s and were observed mating ovulated 
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during the I4 days after CIDR removal, compared to 1 of the 3 
heifers not observed to mate. 

Synchronisation and mating activity 

Fifteen out of 24 (62%) of the heifers were observed being 
mated by the bull at least once over the 4 days of mating after 
CIDR-B removal. Eleven heifers stood for the bull and were 
repeatedly mated (7.9 + 3.5 times (mean rt SE)) while 4 heifers 
stood for only 1 or 2 matings (1.5 * 0.6 times). The remaining 
9 heifers never stood for mating although 4 were mounted by the 
bull. The mated heifers were significantly heavier (P<O.Ol) than 
the non-mated heifers (355 f 9 kg versus 304 + 11 kg). The mean 
interval from CIDR removal to standing for the bull was 
50.3 k.3.4 hours, but there was a large range from 3 1 to 70 hours. 
In all except three heifers, standing mounts were preceded by 
non-standing mounts. Standing mounts to the bull for the mated 
heifers occurred over a period of 19.3 + 5.1 hours. There was no 
significant difference in the duration of non-standing mounts to 
the bull between mated and non-mated heifers (37 + 8 versus 
53 + 19 hours). 

The tailpaint was lickedand rubbed off within a few days of 
application and this was unrelated to mating activity. Prior to 
CIDR withdrawal, chin ball marks appeared on the rump, withers 
and midline of the back of the heifers as discrete daubs of paint. 
A successful mating by the bull resulted in a crescent shaped 
slash ofpaint being left in front of the shoulders of the heifer upon 
dismount of the bull. Ejaculation in the bulls was not distinctive, 
with a few slow pelvic thrusts followed by the bull sliding off to 
the side of the heifer. Before being mounted by the bull only 3 
heifers were mounted by other heifers and 7 mounted other 
heifers. The frequency of heifer heifer mounting was low 
(6.3 + 0.9) and most of the mountings appeared to be play. 
The heifers also engaged in head to head pushing with the bulls 
and generally interfered with the bull heifer mating. 

Progesterone Levels 

The mean blood progesterone levels were low on days -20 
and -9, but had increased to 3.92f0.41 ng/ml by day 0, just prior 
to CIDR’s being inserted (Table 2). At day 0 all of the heifers had 
progesterone concentrations greater than 1 ng/ml (Table I), a 
level considered to be indicative of cyclic ovarian activity (McCool 
1989). On day 2 after CIDR insertion, the mean progesterone 
concentration was 4.57 f 0.32 ng/mI but this declined to 
2.64 + 0.17 r&ml by day 12 (Table 2). Fourteen of the fifteen 
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heifers observed to mate and 7 of the 9 heifers not observed to 
mate had progesterone concentrations greater than 1 &ml on 
day 26 suggesting 21 of the 24 heifers (88%) had ovulated. 

Ovarian Activity 

The ovaries varied in size from about 0.5 x 0.5 x 0.5 cm to 
3 x 2 x 1 cm. Only one heifer was classified as having inactive 
ovaries at each of three palpations prior to insertion of the CIDR. 
Three heifers considered to have inactive ovaries on day 0 were 
considered to have active ovaries on day -9. The four heifers with 
inactive ovaries on day 0 all had progesterone concentrations 
greater than 1 ng/ml on day 0 and 26, but 3 were not observed to 
be mated and one was only mated once (Table 1). 

DISCuSSION 

Oestrus in buffalo heifers was successfully synchronised by 
CIDR-B. 62% of the heifers treated were observed to be mated. 
As a comparison oestrus is induced in 60 % of cattle heifers using , 
CIDR’s (MacMillan et al., 1988). 

The CIDR-B appeared to be too large for the buffaloes, but 
the high loss rate was overcome by cutting off the plastic tails. It 
may be more appropriate to use a smaller type of CIDR. How- 
ever, CIDR-D (porcine) and CIDR-G (caprine) were 
subsequently evaluated with the tails removed but the loss rate 
was 50 % and 100 % respectively (Hi11 unpublished data). The 
mean progesterone concentration while the CIDR was inserted 
was similar to cattle (Macmillan et al., 1990). However, in the 
current experiment progesterone levels indicated luteal tissue 
was present in all the heifers at CIDR insertion. This may have 
been due to a teaser effect of the testosterone treated steer 
stimulating ovulation. In the fust two blood samples taken at 
-20 and -9 days the mean progesterone concentration was very 

low suggesting all the heifers had inactive ovaries without luteal 
tissue. At the time of CIDR insertion the mean progesterone 
concentration had risen to 3.92 nglml, and Iuteolysis would not 
have occurred until 7 days after oestrogen injection. 

By two weeks after UDR removal, 21 heifers had ovulated, 
but only 15 were observed being mated, suggesting either a silent 
oestrus undetected by the bull had occurred, or a prolonged 
interval from CIDR withdrawal to oestrus in some heifers. There 
may have been some unrecorded mating activity because of 
difficulties in continuing observations throughout the night. 
Also, difficulty was experienced in identifying when the bulls 

TABLE 1 Plasma progesterone concentration (mean + SE) of 24 buffalo heifers before, during and after treatment with oestrogen, UDR-B and PMSG to 
synchronise ocstrus. Day 0 = day CIDR-B inserted. 

Day 
Treatment 

Progesterone 

concemtration 

(ng/ml) 

-20 
Teasers 

0.37 

a.03 

-9 0 2 I 12 26 
CIDR-B Mating 

0.0s 3.92 4.57 3.10 2.t+I 3.66 

iO.02 iYO.41 kO.32 kO.17 20.17 M.66 

TABLE 2 Plasma progestcronc concentration (.P, mean rt SE) of 24 buffalo heifers related to observed mating activity after withdrawal of a CIDR-B dcvicc 

n LWT !ig Day 0 PJ Day 12 Pj Day 26 PJ Mean no of 

limes mated 

Mated 15 355f9 3.70 ?r 2.06 2.54 + 0.89 3.85zk3.13 6.20 zk 1.08 

Not mated 9 304fll 4.27 k 2.01 2.80 rt 0.70 3.35 zk 3.56 0 
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ejaculated as they did not have the characteristic behaviour of 
bovine bulls, consisting of a well defined thrust and both hind~feet 
leaving the ground. 

Rectal palpation was not an accurate method of predicting 
ovarian activity. This may be because the corpus luteum is 
smaller than cattle and deeply imbedded y$$p the strqma oft&. 
ovary (Dobson and Kamonpatana 1986). 

Heifer-heifer activity was not as important in buffaloes for 
identifying oestrus females for the bulls. In most instances the 
bull was the first to institute mating activity. This may have been 
different if older buffalo cows had been used. 

The chin ball harness was effective in identifying mated 
heifers but tail paint was not. The close social nature of the 
buffaio and pronounced mutual grooming and rubbing of chins 
on the rump of the other heifers removed all the tail paint within 
a few days. 

In most tropical countries the onset of puberty in buffaloes 
is not until 30 to 36 months when the animals weigh between 3 18 
and 350 kg (McCool et al., 1988. Rao and Nagarcenkar 1979). 
Buffalo heifers given good nutrition can reach liveweights nec- 
essary for puberty and be induced into oestrus using CIDR’s, 
oestrogen and PMSG. 
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