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Abstract

The breeding success of cattle egr@&sbulcus ibis L, was monitored over four years, where
1992 and 1993 were preliminary surveys, demarcatiamd surveilance, and 2002 and 2003
were actual observations and data capture. Theydan lapse was purposeful, to determine the
permanency of the sites, because cattle egretsaotynschange breeding sites every two to three
years, due to death of colony trees. Mbodewa,aJebd Konduga were the three permanent
breeding sites, located in the Sahel and SudannBatvaZone of Northeastern Nigeria, where the
birds had nested for over twenty years. These lamdsthe popular and conspicuously snow-
white terrestrial foragers both in feeding behaviand habits, feeding entirely on animals
(99.1%) and removes insect pests (88.4% ) from fémmers field making them useful to
agriculture in these zones. They have buff coloyidhes on the crown, breast and back during
breeding periods. This study therefore, wishes rtovgp whether environment can affect hatching
success and whether egg parameters can affectifgreracess. The knowledge of the above
wil help provide the people of the zones with kiemlge of the breeding and feeding behaviours
of these birds, their importance to the environment also to encourage conservation and
security of the birds. Double lens, 10 x 50mm R#an binoculars were used for field
observations, Funki M7383 Model incubators, 512 eampacity was used for artificial
incubation, colour chart ++512 was used in eggtecotomparison and Double barren shot gun
was used to obtain birds for diet study. One to o= 2.5), light blue (++ 512 colour chart)
oval, round to elongated eggs in shape, wererailei middle of the round to boat —shaped nests
at full clutch. Mean hatching success was 80% lirsitls within the first 25 days of incubation
period and 71.3% chicks became independent youdltis ad 50 +6days after hatching. Mean
breeding birds populations and Nest numbers vamd site and month,0(= 1375 and) =271)

in May and increased by 79% in September, butréeclby 33.6% in November as parents
abandoned nests sites after chicks fledged. Heralbpandonment left the sites with many dead
and defoliated trees, the ground underneath weeeedl with dead eggs shells, carcasses and
nesting materials causing environmental degradatimund nest colony sites. Before total nest
stes abandonment, juvenies creched together eeesning for two weeks in simiar age
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groups. Breeding success was directly correlatebatohing and fledging success as discussed in
the text.

Key words: Cattle egret, clutch size, hatching and fedgsugcess, incubation, heronry
abandonment, parental care, envirotehesondition, diet of cattle egrets.

I ntroduction

Observations on cattle egrdigretta garzetta revealed that copulation and egg-laying went on
simultaneously untli maximum clutch size was redch@Ickiligam, 1991). Incubation period
(egg-laying to hatching) was 35 + 4 days, whieCmttle egret it was 26 + 1 day. ( Mc Kiligan,
1987). In the Red — winged Black —birdgelaius phoeniceus, smaller clutches were observed
earler in the season and increased rapidly as st®son progressed. Food and conducive
environment are deciding factors in the clutch,szden to breed and raise off-spring (Power
and Rising, 1975 ; Akinpelu, 2002). Food scaraiguces clutches and late breeders or younger
females, may tend to have smaler clutches, thwpiri®y more parental care in order to
compete favourably with the early nesters (Perd®70). Cody (1971) and Ewald and Rohwer
(1982) reported similar results after experimenimth food supplement on different species of
birds, which resulted in reduced clutch sizes teetmg with food scarcity, but they stil raised
their young offsprings under good parental careaidgh South Africa, Siegfried (1973), had
reported in his research work, that grasshopp@ndat Cattle egrets were on the average 2.0cm
(20mm) and weighs 0.125g, he also deduced that rantpdeeding 2 chicks must catch a
grasshopper every 25 seconds of a 12hour day (1fé2Bjovide enough food for itself and her
two chicks.

Fledging success was directly correlated to efgdaito hatch, asymmetry in hatching and
seasonal food fluctuation (Siefried, 1972), parabiity to supply enough food, broad size,
starvation, parasites, disease, disasters, lethgtession (Mock,1982) and parental pre-
conditon (“Bottle neck” (Fujioka 1987a, b; Maddg 1986). Dry and wet seasons (Rainfall
pattern) according to Sodhi and Khera (1986), haceffect on breeding success of the ardeids,
because ardeids unike the Cattle egrets are epéerdlent on aquatic fauna (Baxter and Fair
weather, 1989).

Nest desertion and abandonment was due to high deothnd by offsprings (brood size and age
), food scarcity, long breeding season enough Her deserters to remate and death of colony
trees due to nesting stress (Belzer and Lombar@®,19Blaker, 1969). It could also have been
due to asynchronous hatching, avaiabiity of ngstnaterials safety of the new site and lack of
physical intra-sexual conficts in the new site {Mard, 1977). It is known that intra-sexual

conficts are common among male polyterritorialisomless operational sex-ratio is skewed

toward female ( Fujioka, 1989). This study is tlee set out to investigate the breeding success
of the cattle egrets in the arid zone of northeastéigeria, and prove whether hatching success
in different environment are the same, fledgingcess in different sites are the same and
whether egg-parameters affect breeding succedsfieiredt sites.
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M aterials and methods
Site Sdlection

We described the breeding success of the Cattletsed. ibis in 2002 and 2003 breeding
seasons (May to October) in three breeding sifdbofewa 1224 N, 136 E, mean annual
rainfall 572.6mm and wind spread of 69kmvhr.; Jebi867' N, 1342 E, mean annual rainfal
709.7mm and wind speed of 54.4km/hr. and Kondud24lIN, 1354 E, mean annual rainfal
692.9mm and windspeed of 58.5knvhr) for four yedisese sites are located in the Sahel and
Sudan Savannah Zones of the Northeastern Nigettiarméan daily temperatures of°87 (29C

, October to February) and M5 March to May). The sites are located in a vasinaggandy loam
soils carpeted with short grasses and dotted withbs to the Sahelian zone. The Sudan zone
have lateritic sois largely covered with tall gamigrasses with big and thick shrubs and tall
trees ¥ = 7.5m ) with thick canopy tops, decorated witlhtered water ponds, making these
zones conducive for breeding activities, for thélecagrets.

Sampling

A total of thirty six , round , oval to boat- slebnests made up of twelve nests per site, each
containing two (2) eggs at ful clutch were seldct@hese were monitored from 6am to 6pm
daily in 2002 and 2003 breeding seasons. Compleiech size was determined by counting egg
numbers per nest after the six stipulated daysostipn period. Details of egg parameters
(clutch, hatching, colour, length, width, volumedamveights) were determined using another
nine (9) nests from the earlier thirty six (36)tse One observation post was buitt at a strategic
position in each site from which the nests could viemved without obstruction or detection.
Since breeding activites were going on simutasgoat al sites, three co- observers were
employed to assist in data capture, using 10 »xnB®Regent Chance- Pikington coated glass
binoculars.

Egg Parameters and Hatching

Egg parameters were measured using vernier capegg volume by the formula V=2bL (
B=breath, L= length) (Coulsoa al., 1982), egg weight by top loading of electronicolatory
beam scale, Model : Vecto lever balance, maximuad I@000gm and Colour was by colour
chart comparison (De Sargb al., 1990).

Incubation and hatching were determined by markingther 30 nests per site immediately after
incubation had began and from which one egg eachremoved for laboratory incubation. The
eggs removed were immediately transported and wiaeed in Funki M7283 Model incubator
with egg capacity of 512. A standby generator waws/igled in case of power outages from the
mains. The remaining thirty eggs were left in tieddf for the parent birds to incubate under
natural conditions. Daily record were made of fiedl temperatures PC). Relative humidity
(RH) , egg breakages, and egg losses until hatdbingboth field and laboratory conditions.
Percentage of eggs hatched and number of hatchliogsted per nest untl all eggs were
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hatched and maximum hatching success reached. \Eggs obtained for laboratory hatching
only after maximum clutch was reached and incubabied began to ensure that no additional
egg was laid.

Fledging success

Fledging success was determined by counting ofhédtcchicks on weekly intervals until
fiedging. Daily records were made of chick numbpes nest through shaking of trees holding
the nests to stimulate the chicks to raise theirdbein quest for feeding in which case counting
become easier through binocular observations.

Diet typeand Birds population

Diet type and diet inference were determined byiohty 36 birds per developmental stages and
per site. Dissections of each bird were made abdantents removed, counted and separated in
ke species of preys. Their numbers determined aedorded per bird and for each
developmental stage. Birds and nest populatione veeunted using the quadrant method and
stripe (line transect) on monthly basis to enstithere were any change in nest number which
could be correlated to the birds population (Wiiteset al., 1988, Belzer and Lombardi, 1989).
Statistical analysis of data collected was by AMQSokal and Rohif, 1969).

Results

Nest buiding began on the 20 May 2002 and 21 May 2003 and were completed on the 26 and
27 May, except for late nesters whose nests wereomidered in this study. The first egg was
laid on 27" and 28" May and maximum clutch (X = 2.5) reached Byahd %" June

Table 1. Mean egg length , width , weight andmelufor twelve eggs observed per site

Stte
Parameter Mbodewa Jebra Koduga Mean a=0.05
Length (cm) 4.68 456 5.07 4.77 *
Width (cm) 3.49 3.37 3.70 3.52 NS
Weigth (gm) 59.28 57.53 57.71 58.17 NS
Volume (cnd) 28.63 29.63 28.95 29.07 NS
LSD =0.362
Df =22
* = Significant

2002 and 2003 respectively. Table 1, shows the paygmeters (length, width weight and
volume) were significantly (P<0.05) difference hwisite. Mean egg- length were also significant
(P< 0.05) with site, however width, weight and wmu were not significantly (P> 0.05) with
ste. LSD = 0.362, DF =22. Egg colour was lighteblcolour chart ++ 512), oval, round to
elongated in shape. Significant (P < 0.05) diffee=nin egg length by site could be attributed to
differences in the availability of protein gvingetlamong sites and individual intrinsic factors.
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Incubation began on théh6and 7" June for both years and first chick appearedher2#" June
until all eggs asynchronously hatched by the df July in both years and for the two and
environments (Table 2) except those with probleifise result was significantly (P < 0.05)
different with time lapse for both sites and thevas high hatching success beginning from the
27" June and was fluctuating until zero hatching ey #f July: Mean clutch size were 3.0, 2.92
and 2.83 (0 = 2.92) and mean hatching success were 2.3, 2.2.8n0 = 2.33) for Mbodewa,
Jebra and Konduga (Table 3).

The trend of increase of hatching success was [3e83lay (Fig 1 ) and was positively correlated
to the trend of increase in clutch size of 4.76sepggr day (Fig 2). The correlation coefficient =
0.0 indicating that most eggs laid hatched by &@%. Of the faled eggs from fled, Mbodewa
had the highest number of 7 (23.3%) and Jebra leadotvest (6.7%) in the field and Konduga
had the lowest (13.3%) egg faiure from the lalmgathatching.

Fledging success were 1.96, 2.32 and 20=(2.08) for Mbodewa, Jebra and Konduga
respectively , which was high for all sites but sanificantly (P >0.05) different (Table 3) by
sites. The trend gave 5.49 chicks fledged per #ay @), and with low correlation coefficient
(0.169) between hatching and fledging success. ris#ans however were significantly (P <0.05)
different from each other. Most fledged birds wenew —white and dusty plumes, forming

Table 2. Mean hatching success, egg-loss, egg-dmeaknd egg-faiure to hatch for 30 cattle
egrets eggs in 2002 and 2003, incubated in tlie &sild laboratory

Time in Days Mbodewa Field Lab. Jebra dFiehb. Konduga Field Lab.

27th June 21 4 12 11 11 150 = 0.05

28th June 0 1 3 1 3

29th June 0 5 4 4 4 0

30th June 2 6 5 3 3 0

1st July 0 0 0 0 3 0

2nd July 0 0 0 0 0 0

% Hatched 76.7 53.3 82 63.3 81 53.3 *

% Failure 23.3 36.7 6.7 33.3 15.7 13.3 *

% Lost 0 0 3.3 0 0 0 *

% Broken 0 10 8 3.3 3.3 23.3 *
* * * * * *

* = Significant
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Table 3. Clutch size, hatching and fledging suczedsr cattle egrets in Mbodewa, Jebra and
Konduga. Percentage hatching and fledging sucioebsackets ( correlation coefficient =
0.169). n =12 nest, t = 6 days per site

Time Mbodewa Jebr Konduga

In Egg No Hatching Fledging Egg No Hatchingedging Egg No Hatching  Fledging

Day Laid Success Success Laid SuccBsscess Laid Success  Success
27" June 6 3.0 (50) 2.4 (40) 4 @B 1.2(52.5) 3 1.8 (60) 1.2 (40)

28h June 11 9.0(82) 3.0 (27.3) 10 7.8 (78%6.0 (60) 8 6.0 (75) .2452.5)
29" June 20 15.0 (75)12.6 (63) 19 133 (12.6(66.3) 17 12.0 (71) 11.4 (7.1
30" June 27 18.0(67) 13.8(51.1) 26  21.0 (LY (69.3) 25 19.2 (77) 18.0(72)
1t July 30 24.0(80) 21.0 (70) 31 24.0)(ZB.4(75.5) 30 21.0 (70) 21.0)(7
2ndJuly 36 27.5(76) 23.0(63.9) 35 38.82)(87.8 (79.4) 34 27.6 (81) 24.0(70.5
Clutch

Size 3.0 2.3(76.7)1.96(64) 2.92 2.4822.32(79.5) 2.83 2.3(81.3) 2.0(70.5

LSD =0.0814

DF =10

a =0.05*

t = time

n = number

* = Significant for hatching success
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creches at breeding sites before passing every. rigiis took two weeks before the creches
finally deserted sites completely.

Cattle egrets are terrestrial foragers in feediababior and habits, feeding entirely on animals
(99.1%) and various species of insects (93.3%) randbves 88.4% of animal and insect pests
from the farmers’ field (Table 4). It is for thieason that the bird is very important to agriceltur
as an agent of biological pest control method.

There was positive correlation (1.171) between messeding birds population (BBP) arriving
to breed at the beginning of the rains and nesbeur(NN) from the months of May to August
(Fig 4). Mean nest number dropped by 6.1%, whiglsbpopulation by 33. 7% in November.
The two parameters however had their peaks by thethen of September and October, when
offsprings had fledged and nest making ceased.

DISCUSSION

Observed mean egg parameters except for the egip kerere not significantly different by site
from each other which indicates stereotype breebeigavior and physiological make up in the
cattle egrets.

Significant (P< 0.05) hatching success suggests riba all birds laid eggs at the same time,
neither did they start incubation at the same toneday. The trend showed a 3.83% daily
increase indicating that most birds were involedncubation as the breeding season advanced.
Chicks need to be hatched quickly to avoid the sityeof the uncertainty of the arid
environment, which could render the breeding cyelsuccessful. The high hatching success in
Jebra (82%) and Konduga (81%) may have been duthetogood canopy coverage which
alowed the birds to stay long hours during inciolmathan in Mbodewa (76%) which had poor
canopy coverage, exposing the birds to intense | $ab¢ and high temperatures. In Jebra and
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Tabke 4. Mean prey quantity consumed by each offdbe developmental stages of the breeding cagiiete UIDR — Unidentified annual
remains. (n= 36 brds per stage, t = 18 daysradisen period)

Season 1 2002 Season 2 2003

Prey type Chicks Juvenile Bnegdroosting Chicks Juwvenile Breedingodting Total Consumption % Total% Pest

Aduk adult adutt  adult by prey category Consuompt Status
Vertebrate 784 1016 5906 1105 692 98 5987 1105 17581 5.8 2
Orthtoptera 7769 6449 50861 13046 7619 6284 050313046 155376 51.1 51.1
Other nvertebrate 2788 1815 21212 7868 2588 1568283 7868 53986 17.7 153
Isoptera 4133 4438 18823 O 9111 4208 18815 O 59528 19.6 19.6
Acarina 1131 197 955 381 117 152 957 201 4091 14 0.4
Vegetable 113 155 908 213 85 133 910 200 2217 0.9 0
UIDAR 185 1549  H457 202 149 1514 3465 190 10711 35 0
Total 16903 15619 102122 22815 20361 14841 88722610 303996 100 88.4
Percentage 556 5.13 3359 751 6.7 488 29.1944 7
Mean per brd 469.53 43386 2836.72 633.75 926.812.53 2464.42 628.06

* * * * * * * *
Gltotal 3904.3 3931.7 NS

* = significant
t =time
n = birds number
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Figure 4. Mean bird Population and nest number per guadraribgdcattle egret
breeding seasons in Mbodewa, Jebra and Konduga €iteservatons were made on
monthly intervals from the day of arrival at nete @ind nest —making started (BBP=
Breeding birds Populaton , NN = Nest number).
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Table 5. Breeding birds and nest populatons fo@22@&nd 2003 breeding seasons
estimated for three sites on monthly basis befbeeeinding of breeding season BBP
= Breeding bird population, NN = Nest number

Mbodewa Jebra Konduga

Time in 2002 2003 2002 2003 2002 2003
Month  BBP NN BBP NN BBP NN BBP NN BBP NN BBP NN

May 0 0 0 0 8001 1600 320 133 O 0 0 0
June 8723 1586 3000 507 8805 1761 350 175 2095 302 180

July 8800 2200 2632 514 8837 1767 600 200 2184 546 168

August 14086 3662 4646 1089 9645 2056 570 190 230WB8

1623 400

Septemberl4280 3522 7620 1053 9694 2140 351 176 6806 2400 235

October 16000 3425 3327 703 9098 2003 308 135 4&BH 1328 222

November 9360 3210 3126 691 8989 2001 O 0 3585 A 201

Total 72250 17605 24352 4559 63071 13328 2499 20094 4514 7640 1406

Konduga sites however, where there were tall gagnaas cover, tal trees, scattered
water ponds and large farmlands where insects breed than n Mbodewa site, may
have provided abundant food and water supply ckosesites (Hafner, 2000). In

additon, 7 of the failed eggs, was from Mbodewagselgft for field hatching and 11

from the laboratory hatching, revealing the proklemf the area even in the
hatchability of eggs.

The fuctuation in fledging success n Mbodewa ¢fiable 3) could have been due to
asynchronous hatching resuling fom tme Ilapse the egg-laying. Jebra and

Konduga sites, had consistent increase except weiek Konduga where there was a
slight drop and could have been due to similaraeass in Mbodewa. The consistent
ncrease in Jebra site could also ndicate theltsineousity and consistency in egg-
hying and hatching, hence the consistent increastae fiedging success. Decline n
the fiedging success in Mbodewa and Konduga cbeldattributed to the inability of

parents to constantly supply enough food, as thexe no chick loss throughout the
experiment and may be due to food scarcity as rtigy season was coming to an end
and rainy season preys were disappearing.

The study of breeding and feeding behaviors, hadnitd diet of the cattle egrets
revealed that, they are important to the envirohnfafiecting colbny site negatvely

through death of colony trees and soi polutong aagricuture, particularly to the

farmers in this ard zone, where farms are pronedasistent locust and grasshopper
attacks every cropping season. The need for catery security and provision of

conducive breeding and feeding ervironments forsethdirds are of paramount
mportance in this area wih its hydro-headed werathnd environmental problems
affecting agriculture and conservation.
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Low correlation coeficent (CE) (0.169) betweentchéng and fledgng success
suggest that amost all chicks reached fedginggesteR-squared (the value of
regression coeficent which exphin the reltigpshbetween two or more competing
variables) is low 0.365 ( 36.5%), which indicateatthno one factor, but many
(environmental , food, security , water, parentalec) were responsible for the high
fedging success. Ths finding however, has opemedther area of the effect of tree
species on fledgng success. The sgniicant diiee with time lapse and 5.49%
daly increase in fedging success also indicatat tinost chicks would fledge

successiully within the 21days fledging time resplir Chicks are said to fedge when
they are able to fy from one branch to anothed away fom their nests (Maddock,
1980), which the cattle egrets chicks were abladdothat within 21 days. In arid

environment, therefore, t is believed that Cattigrets and Aves in general are
genetically programmed to lay only two (2) or thi®) eggs (prudental strategy of
reproduction) (Colinvaux, 1993), in order to w@iiprudenty the nutrients and energy
reserved prior to egg laying. Partcularly, in thsd zone of northeast where the
weather and rany periods are uncertain the biedsl rio be prudent in clutch size.

Breeding cattle egrets arrive sies contemporaleaduspackets, waves and small
focks as rans start, to allow less competition festing sites and nesting materials.
Ths probably confrms the reported by Belzer dmmbordi (1989), that catte
egrets need stimulators, like other early nestingsb before they begin nesting
activites. Assuring themselves of the proper @minconducive environment,
availabilty of prey, water, nest materias and am@n coverage for securty of nests
and nest contents throughout the breeding perbdnaly also be a ploy to reduce
competiion for space, mates, proper settlementtiasy early nesters, for nesting
materials and also reduce cockuldry behaviour.yHas$ters are believed to be those
birds, which are more experienced and aware olticertainty in the weather of the
arid envronment. They nest high up the tree besidnd strata, to have ful view of
the surrounding environment and reduce obstrucliom canopy coverage. These
high nesters are mostly cockuldry males involved dxtra-pair copulation
(McKiligan, 1990 ; Hialuddinet al., 2003), which usualy fy downward from above
and lnd straight on the backs of those unsuspeetinales lying below and not vice
versa. The low correlation coeficient (0.171) foreedng brds population and nest
number, indicate that most birds at site nestedhglthe breeding season. However,
the negatve correlation between birds population aest number in September
suggest that nest — making had stopped in this hnavitile birds population was
ncreasing, due to the fedging offspring. Howewvether reason may be adduced
(attributed), such as nest losses due to rain andsterms, pilferation (pilaging) and
nest site desertion.

Relatonshp between the seasons, months, breduing and nest popuktons,
ndicate positve relationship up to August (Table but negatively correlated as from
September due to the population explosion of theeldping young adulks. There was
early nest abandonment in October n Jebra 2008dimg season, may be due to
early fledging and lack of food.
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In conclusion, it 5 proven that breeding success dependent upon intrhnsic

(biological) and extrnsic (environmental) factos.is proven that cattle egret egg can
hatch in natural (79.9%) and artificialy (56.6%).is also proven that site does not
affect fledging success neither did egg paramdiats any effect on breeding success
of the Cattle egrets, as most eggs despite shapes, and sies hatched and fledged
successiully.
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