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Timing of oestrus and
reproductive behaviour
in Indian street dogs
S. K. CHAWLA, J. F. REECE
REPRODUCTIVE behaviour in the domestic dog (Canisfamil-
iaris) is normally believed to be non-seasonal (Reece 1991) with
the bitch experiencing oestrus every seven months on average

(Concannon 1991, Feldman and Nelson 1996). The interval
between oestrus varies considerably between individuals and
also between breeds (Bouchard and others 1991). With the
exception of the basenji which has only one oestrous cycle per
year (Feldman and Nelson 1996), this pattern is shown by all
breeds of dog, including mongels, regardless of management
or housing practices (Concannon 1991). In contrast, other
members of the genus Canis are seasonal breeders usually hav-
ing one period of breeding activity in the early months of the
year, the northern hemisphere spring (Sheldon 1992).

Since November 1994, a programme has been conducted
in Jaipur, Rajasthan, India, to control both rabies and the pop-
ulation of free-running street dogs in this city. The pro-

gramme aims to sterilise (by complete ovariohysterectomy
through a right flank incision) and vaccinate female street
dogs. Monthly records were maintained over a four-year
period of the number of bitches found to be pregnant at the
time of surgery. Records have also been kept for three-and-
a-half years of the number of bitches in oestrus at the time
of surgery, and of the number of fetuses aborted over a two-
and-a-half year period.

Pregnancy and oestrus were determined by the gross

appearance of the sexual organs. Facilities did not permit bio-
chemical tests or detailed dissections of the removed organs
to be undertaken. This may have led to errors in ascribing
some bitches to a particular category especially in very early
pregnancy. There may also have been some catching bias
towards heavily pregnant bitches due to ease of capture.

The total number of bitches spayed in the period July 1996
to June 2000 was 8121, of which 706 were pregnant (8-69 per
cent). Two hundred and seventy-six of 7115 bitches (3-88 per
cent) operated on between January 1997 and June 2000, were
judged in oestrus. The mean number of bitches spayed per
month throughout the study is shown in Fig 1. No significant
selection bias occurred towards spaying bitches in the breed-
ing season (chi-squared=0-034; P<0-05). Fig 2 shows the
monthly distribution of pregnant bitches and those in oestrus
throughout the study. Significantly more bitches were preg-
nant or in oestrus between the months of August and
December (chi-squared= 1.6550 x 10-23; P<0-01).

The number of aborted fetuses was recorded for the period
January 1998 to June 2000. The number of bitches spayed in
this period was 5556, ofwhich 398 were pregnant resulting in
the surgical abortion of 2237 fetuses. The average number of
fetuses aborted per pregnant bitch was 5-62.

The results show that street dogs in Jaipur have a statisti-
cally significant seasonality in reproductive activity, with one

period of oestrus per year. This contrasts with the study of
Bouchard and others (1991) on the oestrous activity of 67
bitches over four years. These authors observed a weak sea-

sonal pattern with peaks in winter and summer, but not when
each year was analysed individually. Hayssen and others (1993)
also state that domestic dogs, dingos and wolves (all of which
these authors classified as Canis lupus) have an oestrous cycle
length of six months. The Indian wolf (C lupus) is a seasonal
breeder with breeding activity occurring in the winter months
(Seager and Demorest 1986), and these authors report one

Indian wolf in Jaipur zoo mating in September, close to the
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FIG 1: Monthly mean (sd) number of bitches spayed between 1996 and 2000 (n=8121)
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FIG 2: Seasonal variation in oestrus and pregnancy as a percentage of bitches spayed

peak mating season for the street dogs of that city. Concannon
(1991) states that wild dogs and dingos may be seasonal breed-
ers like wolves but that supportive evidence is lacking.

The ecology of street dogs has not been studied in detail.
Casual observation by the authors in Jaipur suggests that
much of the street dog population lives as community dogs
where, although not owned by any individual, the dogs are
encouraged and tended by a local community with whom
they associate closely. Some street dogs, however, exist more
as truly wild, or feral, dogs having little direct contact with
man. These observations are in agreement with those of the
World Health Organization and World Society for the
Protection of Animals (Anon 1990).

The peak period of reproductive activity coincides with
the post-monsoon period in Jaipur. The seasonality in activ-
ity could be due to a number of factors. There may be an
increase in food in the post-monsoon period but since street
dogs live on human waste this is thought unlikely. The season
is generally climatically benign avoiding the monsoon wet, the
summer extreme heat, and the winter cold. Reproduction in
the wolf is known to be photoperiod sensitive, as is repro-
ductive activity in the basenji (Bouchard and others 1991)
and photoperiod may be the cause of the seasonal breeding
recorded here.

In the context of a population (and rabies) control pro-
gramme based on sterilisation of bitches, a knowledge of peak
breeding season is of particular use in optimising limited
resources. Sterilising bitches when pregnant has a much
greater impact on future population size than surgery on non-
pregnant individuals. In this study, the sterilisation of 398
pregnant bitches over 30 months resulted in 2237 fewer pups
being added to the population. The survival rate of pups is
believed to be low (Butler and Bingham 2000) and, conse-
quently, a policy of sterilising pregnant bitches has additional
benefits for the welfare of surviving pups. A knowledge of the
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peak breeding season also allows extrapolation to the time of
year when large numbers ofprepubescent dogs may be found
in the population. These may be targeted for early desexing
with the resultant health and resource benefits to the dogs and
the programme.
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Detection and isolation
of an iridovirus from
chameleons (Chamaeleo
quadricornis and
Chamaeleo hoehnelli) in
the United Kingdom
S. E. N. DRURY, R. E. GOUGH, 1. CALVERT

VIRAL infections among reptilian species are becoming more
widely diagnosed in the UK. This is due, in part, to the increase
in popularity of reptiles as pets, but also to the recent devel-
opment and availability of an increasing number of reptilian
viral diagnostic tests. This short communication outlines the
diagnostic tests undertaken on material submitted from three

FIG 1: Iridovirus-like particle detected in concentrated culture
fluid inoculated with faeces from an adult Chamaeleo
quadricomis. Bar=100 nm

chameleons whose early clinical signs gave reason to suspect
a viral infection, and the results obtained.

Samples ofblood, ascites, urine and faeces from three sick
chameleons were sent to the Veterinary Laboratories Agency
(vLA) - Weybridge, at the end of August 2000, from a veteri-
nary practice in Bristol for testing for the presence of viruses.

The chameleons were part of a breeding colony of four-
horned or Cameroon bearded chameleons (Chamaeleo
quadricornis) and high-casqued chameleons (Chamaeleo
hoehnelli), which also contained some panther chameleons
(Chamaeleo pardalis). The owners were keen to establish the
cause of an outbreak of illness in the colony before embark-
ing on a breeding programme with the threatened Parson's
giant chameleon (Chamaeleo parsonii). Already, one of the
C hoehnelli, obtained in Germany a few months earlier, had
died and two C quadricornis, housed in adjacent cages, were
ill. Adult animals were housed separately and youngsters were
housed together in small groups. All animals in the colony
were thought to be captive bred except one, an adult male
C quadricornis which had been wild caught and been held
captive for over two years.

The C hoehnelli which had died was found on postmortem
examination to have glomerulosclerosis, and blood tests
revealed a reversed calcium to phosphate ratio. There were no
other significant findings on histopathological examination,
and renal failure was recorded as the cause of death. The two
sick C quadricornis had blood samples taken and both were
found to have very low white blood cell counts and large
numbers of refractile bodies in the red blood cells. These two
animals also had reversed calcium to phosphate ratios and
high uric acid levels indicative of kidney failure.

The samples received at VLA - Weybridge were initially
examined by direct negative-contrast electron microscopy.
The faecal sample was processed as described by Drury and
others (1999). No virions were detected. The faecal sample
from an adult C quadricornis was also processed for
attempted virus isolation as described by Drury and others
(1999), by using primary chick embryo fibroblast (CEF) cell
cultures. Cultures were observed daily for cytopathic effects
(CPES).
A CPE was observed at the initial passage on the fifth day

following inoculation. The CPE was characterised by a gener-
alised rounding-up of cells and deterioration and detachment
of the cell sheet. The inoculated culture was frozen at -80°C
before being thawed for processing for virus identification by
electron microscopy. The harvested cell culture fluid was clar-
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