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Abstract )

Fifty four (54) breeding Cattle Egrets of mixed sexes were collected by random shooting at three sites
(Mbodewa in Yobe State, Jebra and Konduga in Borno State) of Northeastern Nigeria. Each bird was
dissected and its primary reproductive organs (ovary, oviduct and testes) removed and weighed to
determine how the breeding activities affected their weights during pre-laying, laying and post-laying
stages of the breeding period. The results showed that mean weights of sex organs increased from the
pre-laying to laying stages by 10% and decreased from the laying to post-laying stages by the same
proportion. The changes in weight of organs did not differ significantly between sites. There was
generally high mean weights of sex organs at laying periods (June —August), from a minimum of 0.6g
in March to maximum of 9.9g in July for oviduct, 0.4g to 6.5g in July for ovary and 0.8g to 3.6g for
the paired testes. Pooled mean weights indicated 38.1% increase in oviduct, 45% in ovary and 16% in
paired testes over the breeding period. The pre-laying, laying and post-laying breeding stages
coincided with photoperiodic changes associated with the seasons
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and Kirkpatrick 1988). Reproductive
Introduction cycle in the cattle egret is once a year in
Morphological changes in the arid zone and begins only at the onset
breeding vertebrates are generally said to  of rainy season (Maddock and Baxter,
have corrgsponding physiological changes 1991).However, Maddock (1986) reported
in their internal organs. Young (1981)  successful fledging success in the dry
reported increases of up to 1000 times in season in Australia. The rainy season have
the sizes and weights of the reproductive equal days and nights hours (equinoxes —
organs of a number of vertebrates studied ~ Junc to Scptember) after which day length
during their breeding periods. The sizes of ~ shortens, the time when the egrets stop
the reproductive organs of breeding birds nesting and regression in  gonadal
and some other vertebrates were however, maturation also begins, coinciding with
found to recede at the end of the breeding photoperiodic changes as reported in
period (Eckert er al., 1988; Colinvaux, Sparrows ( Dawson, 1991).
1993 ). ' Generally herons vary in their
Photoperiod was found to be  habits, diet and behaviour, however, they
responsible for triggering sexual life  require some funrdamental factors for

cycles and development in  Pusser nesting, particularly the ardeids. These
domesticus  and  Bonasa  umbellus  include good nesting site, which provide
(Dawson 1991; Servello : _protection against enemies, provide stable

and adequate nesting materials, adequate
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feeding (foraging) sites with abundant
prey (Hafner, 2000). Such site must also
be able to promote hatching and fledging
success {Hilaluddin 2003), and successful
rearing of offsprings (Maddock, 1986).
Dusi and Dusi (1968, 1970) , reported that
the cattle egrets needed nesting stimulus
provided by early nesting ardeids which
are called “ nesting facilitation” and
“breeding behaviour facilitation”, because
the cattle egrets were observed to begin
nesting only when ardeids such as Blue
herons, FEgretta caerula; Snow egrets,
Egretta thula and Black —crowned Night —
herons  Nicticorax nicticorax began
nesting in the same colony site (Telfair
1981), which confirms the reports by Dusi
and Dusi (1968, 1970)

Although the birds are of West
African origin (Elgood 1979), they are
now found all over the World (Siegfried
1978, Hemingway 1987, Maddock 1990),
foraging in diverse habitats, and feeding
on various species of orthopterans and
other invertebrates, which constitute
almost 98% of their diet (Baxter and

Faitweather 1989). The bird,
insectivorous in feeding habits, rear
maximum of 3 chicks per nest

(Siegfried 1972, McKilligan 1985). They
normally find safe havens wherever there
is open grasslands created by the crave for
mechanized farming systems, similar to
those African grasslands and wetlands
providing favourable environments for
insects prey multiplication (Siegfried
1978, Maddock 1990).

Birds history have revealed that
the cattle egrets are terrestrial foragers,
feeding along side grazing livestock,
picking insects disturbed by the moving
animals (Elgood 1979) and limited in
migration and nomadic  behaviour
~(Maddock 1990). Such insects include
agricultural pests which are taken off the
_resource-poor farmers farms in thousands
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by the egrets (Baxter and Fairweather
1989) and this makes them important and
beneficial to agriculture. The bird is a
delicacy to humans and animals, which
harvest the eggs and adults as source of
protein during breeding periods, (personal
observations). Predators like hawks,
crows, alligator lizards and snakes, feed
on eggs, chicks and adult carcasses at nest
sites (McKilligan 1987).

Breeding and roosting cattle
egrets, pollute the atmosphere by their hot
smelly guano excretes, cause rusting and
decay to roof tops, as they nest and roost
in human habitations. Death of nesting
colony trees up to 10% each nesting
season was reported by Belzer and
Lombardi (1989), due to stress on such
perennial trees from pH oscillations and
hyperosmolarity, created by the hot guano
droppings, dead carcasses, rotten eggs and
nesting materials falling to the nesting and
roosting grounds. Guano coating also
reduce photosynthetic activities in the
colony trees when the leaves are covered
with such hot excretes (Wise 1978),
causing death of colony trees by 78 —
100% in quadrats, when nesting for three
consecutive  seasons  (Belzer  and
Lombordi 1989).

There is little or no information on
the development of sex organs before and
after breeding in the Cattle egrets in
Northeastern Nigeria, neither from any
other part of the northern States.
Therefore, this study was carried out to
investigate the effect and changes which
breeding activities (sexual display,
copulation, egg-laying) have on the
development of sex organs in breeding
Cattle egrets. It is also to highlight the
effect of photoperiodism on the breeding
cycle of the cattle egrets in the zone.
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Materials and Methods

Three sites (Mbodewa 127 54' N,
11" 36' E in Yobe State; Jebra 11%24' N,
13’ 54' E ; and Konduga 11°67' N , 13"
43' N in Borno State), were selected for a
four-year (2000 - 2003) study on the
changes in weights of sex organs of cattle
- egrets during breeding. Mbodewa lies in
the Sahel Savannah in Dapchi Local
Government Arca of Yobe State, while
Jebra and Konduga lic in the Sudan
Savannah Vegectation Zoene in :Bama and
Konduga Local Government Areas of
. Borno State, of Nigeria. Fifty four (54)
. .mature male and female breeding Cattle
Egretswere collected by random shooting
from:each of the sites in each year.

‘Six  birds were collected and
dissected;per month (Oladele @t «/., 2001),
making a total of eighteen (18) thirds for
cach -of pre:laying (March-May), ilaying
{June-August) and  postilaying
{(Septewiber-November)  breeding stages
{(Hotman, 1986). No observations were
done in December to February duning the
four scasons of study, because by then the
birds had abandoned their breeding sites
for roosting sites, culminating the end of
the breeding season as the rainy season
had also cnded. Sampled birds were
immediately weighed fresh to determince
the fresh body weight and tagged tor easy
identification. Detailed external
morphological  characters and  other
notable body marks were recorded for
cach bird betore dissection.  The
disscctions  were  undertaken in  the
laboratory and the isolated scx organs
were weighed using an electric laboratory
beam balance. Detailed structures and
characteristics of each organ (ovary,
oviduct and paired testes) were observed
fresh and blood stains were removed with
cotton wool A magnifying lens was used
to carctully make an incision so as to

detach the reproductive corgans from ithe
other entrailsi(Mbinkar ef al., 2001).

The weights of the ovarics and
oviducts, and widths of the paired testes
were taken. The values were rounded wup
to the nearest .gram and data compared for
the three breeding stages and sites by
Analysis of wvariance (ANOVA) (Sokal
and Rahlf 1969),:and were:separated using
least significant «difference (LSD ). Dry
weights  were @lso taken to  further
clucidate :the breeding acfivitics of the
egrets.

Results

The rresults ffor weights changes of
testes, :ovary and -owiduct {uring pre-
laying, laying and pestdlaying breeding
perieds for the three study sites (
Mbodewa ., Jebra and ‘Konduga ) are
presented in Table 1. The table shows that
during the pre-laying, breeding period,
testes weight increased significantly ( P <
0.05 ) between months, exeept for April
and May in all the sites. The ovary weight
increased significantly ( P < 6.05 )
between the months for all the sites and
oviduct weight also increased
significantly ( P < 0.05 ) between months,
cxcept March and April in all sites. There
was no significant (P>0.05) difference in
the weight increase of the three organs
between sites during pre-laying. The mean
values of oviducet, ovary and testes for
Mboewa, Jebra and Konduga showed
significant (P<0.05) diftference with
stage, but not significant (P>0.05) with
sitc and birds.

During the laying period, there
was an increasc in the weight of the testes
between months, though not significantly
(P > 0.05) different for all the sites. The
ovary incrcased in weight from May o

July. but decreased significantly (P« 0.03)

E)y three and halt (3.5) times between July
and August in all sites. The difference in



the organ weight duning the laying petiod
were ot signtficant (P> 0.05) between
sites,

The  post-laying  period  was
generally a recession period for all the
organs in all the sites. The testes weight
decreased significantly (P < 0.05 ) by10.5
times frome August (last month of laying
period) to September (first month of post-
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laymg  penrod), before  maintaining
constant: weigh: till November. A similar
trend was; observed in the ovary and testes
during the pest-faying period. Pooled
weight: changes of the organs for all the
breeding periods in all the sites are
presentedi im Fig 1. The figure clearly
showed that observations were made: for

Table 1: Mean weights (g) of reproductive organs for male and female Cattle Egrets

frem three (3) sites.

Site
Mbodewa - Jebra K ondunga
Breeding Timein  Owiduct  Ovary Testes  Oviduet Ovary Testes Oviduct Ovary Testes
Stages month  gm  gm gm gm g gm gm gm Pty
Pre- March 0.7 0.4 0.8 0.7 0.4 0.9 0.6 0.4 0.8
faying  April 08 07 12 0.9 0.7 1.3 0.8 0.6 1.4
Period May 2.4 1.7 1.2 2.6 i.8 1.3 2.1 1.5 t.2
Mean £ 8D 13+ 35 09+2 106+ 14724 0923 171+ 3 117¢1 O8%&2 1131
June 89 59 33 9.5 6.0 3.6 9.1 5.0 3.6
Laying  July 9.2 6.3 34 9.9 6.5 3.6 9.2 5.9 36
Period August 35 23 34 3.9 2.2 3.6 29 i9 3.6
Mean + SD 7263 4834153673 TT7t14 S1k16 3643 707+ 14 427415 361 3
Post- September 0.0 0.2 0.3 0.8 0.4 0.4 0.7 0.4 0.2
laying October 0.4 0.2 0.2 0.5 0.2 0.2 0.4 0.2 0.2
Period  November 0.4 0.2 0.2 0.5 0.2 0.2 0.3 0.3 0.2
Mean 18D 047+4 02+ | 023+ 1 06+ 4 027£2  027& 2 0473 03+ 2 024 |
Overall :
“Mean 1 SD 30+4 20381 043+ 3 32¢7 20087 091427 296 1846 08+ 17

pre-laying, laying and post-laying periods
at monthly intervals for Fifty four (54)
birds cach ycar, for four (4) breeding
Secasons (four years).

There was an incrcase in the
weight during the laying period (June -
August) for both the sexes. In terms of
percentages the paired testes increased by

e/ o
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10.9%, oviduct by 38.1% and ovary by
45% from the pre-laying to the laying
period. While therc were decrease in the
weights during the post-laying period
(September to November) by 33.3% in
the testes , 63% in the oviduct and  65%
in the ovary. ‘
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Figure 1. Pooled mean changes in weight of the reproductive organs‘of breeding Cattle Egrets
during pre-laying, laying and post- laying for four (4) breeding seasons.

Discussion

The onset of rains and changes in
environmental features were major factors
observed to stimulate both sexes to start
breeding - related activities. The mature
and more experienced males did this by
showing early changes. in their external
and internal reproductive indices and
woeing of the females. This could have
been the reason why the paired testes of
the males changes size much earlier than
the female organs (Young, 1981).

Morphological changes
(McKilligan, 1985) in the birds were
found to have corresponding changes in
the sizes of the internal reproductive
organs such as testes, ovary and oviduct.
The changes in terms of weight and
structure seemed to stimulate the birds to
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start searching for secure and protective
physical features in the environment for
nesting and subsequent rearing of their
young. ,

Eckert et al. (1988) reported
photoperiod can affect both physiological
and morphological changes in the body of
birds. This is common, particularly when
days are longer than nights (March —
May), and which corresponds to the pre-
laying period of Cattle Egrets. This
present study showed that the changes in
the male reproductive organs started
between March and April of each the
year of study, when days were longer than
nights. This is one of the important factors
that trigger reproductive cycle (Young.
1981; Eckert et al., 1988 ). This is also in
conformity with the results of the studies



of Servello and Kirkpatrick (1988) and
Colinvaux (1993) on Ruffed Grouse,
Bonasa umbellus.

At pre-laying period, male organs
(testes) started to increase in size and
weight as from March, much earlier than
the females. This suggest that the males
may start to woe the females to stimulate
them into pairing and courtship through
the males courtship displays. The
subsequent increase in size and weight of
the male sex organs, -which were
significant between months and breeding
stages, may suggest that the morpho-
logical and physiological characteristics
of the birds are stereotyped during the
breeding periods.

At laying period, there was a very
high increase in the weight of the male
organs from June to August, but was not
significant ( P > 0. 05 ) by site and month
. This shows that the male sex organs had
developed and reached their peak at
equinox when days and nights have equal
lengths. The ovary and oviduct had sharp
increases in weights from June to July and
receded in August, because at this stage,
egg-laying had been completed and, there
was no more copulation nor incubation
and some chicks had hatched while the
parents were busy feeding the chicks. The
attention of the parent birds were
therefore, directed towards chick rearing
rather than copulation, hence the
temporary recession in the reproductive
organs.

weights in  the three reproductive
structures ( paired testes, ovary, oviduct )
at the post-laying period, though not
significantly with months and sites. The
weights remained almost constant, with a
slight decreasec between September and
October but no weight change betwecen
October and November. This coincided
with the period of longer nights than days
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There was sharp drop in the
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which extended to February of the
following year, when the weather was
generally cool and the birds no longer
occupy - their breeding sttes, because the
parents had fledged their young and
moved to roosting sites or migrated.
Weights of the sex organs were not
recorded during the roosting periods
(December to February) due to the
constancy of the weights attained by
November. [t was therefore, assumed that
the constant weights would continue until
another photoperiodic change occurred.
The 'significant differences observed
between the stages (pre-laying, laying,
post-laying) in the weights of the sex
organs (ovary, oviduct and paired testes),
were obviously due to the photoperiodic
changes that corresponded with the
seasons. This finding was the same for all
the sites under study, and is another proof
of the stereotypic nature of the birds. It
could be observed, that the pooled means
are a general representation of all the
weights of the organs for all sites. The
sharp increase in weights of the organs
during laying stages (June — August) is a
manifestation of the physiological
changes in the birds. The recession in the
weights’ that followed, from end of the
laying stage to the end of post-laying
stage (August to November ) was more
drastic for the testes and ovary than for
the oviduct, because the values were even
below those of the pre-laying stage. This
was ‘a sign of the termination of the
breeding period. That is why the cattle
egrets can have only one breeding cycle in
the year,. as reported for House Sparrows
(Passer domesticus ) by Dawson (1991),

In conclusion, the enlargement of
reproductive organs observed in the Cattle
Egrets could be the sign of
spermatogenesis  and  oogenesis  that
normally precede sexual reproduction in
animals.
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