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ON SOME BREEDING PARAMETERS OF LITTLE
BITTERN AT HAIGAM WETLAND, KASHMIR (INDIA)

Mustahson F. Fazili, G. Mustafa Shah, Ulfat Jan, Fayaz A. Ahangar

Abstract. Breeding biology of Little Bittern were studied at Haigam wetland, Kashmir (India) in 1991.
Breeding occurred from June to August and was initiated by nest building. Both sexes built nest. Nests as well as
nest sites are briefly described. Bitterns were territorial to limited extent. Average clutch size was 5.6 £ 0.7 eggs
(= SD, n=17), mean egg measurements were 34.3 + 1.6 mm x 25.5 £ 0.7 mm (n = 24). Incubation was performed
by both sexes, mean incubation period was 16.8 + 0.8 days. Egg weight losses and comparison of nest attention
during incubation by both the sexes are reported. Hatchlings were precocial and overall hatching success was
68.9%. The eftect of predation in different habitats is reported. Fledging occurred at the age of 25 to 30 days.
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O HeKOTOpBIX MapamMeTpax rue3ioBanus MaJoii Bbinu B Xaiirame, Kamvup (Uuaus). - M.®. ®da3u-
g, [.M. Illax, V. Ixxan, ®.A. Axanrap. - BepkyT. 19 (1-2). 2010. - VccnenoBanus npoBoauiauck B 1991 1. B
pesepBare Xaiiram (y r. Cpunarap). [TepBbie Mablie BB NPUIETENIHN B cepeAnHe anpens. ['He310Boi nepros
MIPOZIOJDKAIICS C MIOHS 10 aBryCT. B mocTpolike rHe3/ MpHHUMAIH yJacTHe o0a mapTHepa. ['He3ma B TpOCTHHKe
CTPOMJINCEH U3 CTeOMIeil U IUCThEB TPOCTHUKA, POro3a M APYTHX BOAHBIX PACTEHMI, B KyCTapHUKAX — U3 BETOK.
Tonneie kaaaku conepskany 5—7 s, B cpeanem 5,6 = 0,7 (= SD, n = 17). Cpexnnwuii pasmep suit 34,3 + 1,6 MM X
25,5+ 0,7 MM (n = 24). HacmxuBaHue HAYMHATIOCH OCJIE OTKIIAJIKHU 11epBoro siiina. Hacmwkusamu o6e nruisr 16—18
nHei, B cpenHeM 16,8 £ 0,8 nHst. YenemHocTs BeuTyIieHus coctaisiia 80,8% B TpoCTHHKE U TONBKO 44,4% — B

KyCTapHHKaX U3-3a XUITHAYECTBA BOPOH U KOpIIyHOB. [ITeHis! mokuganu ruesno depes 25-30 aHeil.

The cosmopolitan genus Ixobrychus is
represented by four species in South-East
Asia. Two of these (1. sinensis and I. cinna-
momeus) have both resident and migrant
populations. One species (I. flavicollis) is a
non-breeding migrant species while as Little
Bittern (/. minutus) is a breeding migrant and
preferres to breed in the wetlands, lakes, riv-
ers and ponds (Ali, Ripley, 1968; Lansdown,
1988). The Kashmir population of Little Bit-
tern belongs to the subspecies 1. m. minutus
which has its breeding range extending from
Europe to about 80° E. Besides Kashmir, this
bird breeds in suitable localities along the outer
Himalayas as far east as Nepal and is winter
visitor to Punjab (Baker, 1929). Very little
information has been published on this sub-
species from Indian subcontinent. The present
paper is an attempt to study some breeding
parameters of this species at Haigam wetland.

STUDY AREA

Haigam wetland is the largest of the few
remaining wetlands of Kashmir, situated at a

© M.F. Fazili, G.M. Shah, U. Jan, F.A. Ahangar, 2010

distance of 55 km to the north-west of Srina-
gar near Sopore town. It is a well protected
reserve for birds especially waterfowl — ducks
and geese (Shah, 1984). The wetland with a
maximum depth of 1 m has an area of 14 km?.
About half of this area is covered by a dense
growth of reeds and other emergent and free
floating vegetation. The common species are
Eleocharis palustris, Carex spp., Phragmites
communis, Typha angustata, Butomus umbel-
latus, Sparganium ramosum and Saccharum
spontaneum. The reedbed is partitioned by
a series of boat channels varying in width
between 1 to 4 m. There is a protective bank
around the reserve and inside the bank there
are strips of long and bushy willows (Fig. 1).

MATERIAL AND METHODS

Breeding ecology of Little Bittern was
studied at Haigam wetland in 1991.

For the purpose of present investigation
the wetland was divided into four units (I-1V:
Fig. 1). The units I* and IV* mostly contained
open water or free floating/thin emergent
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Fig. 1. Study Area.
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vegetation. Observations on various breeding
parameters were confined to 11" and IT1* units
only because these units comprised of dense
and long vegetation and strips of bushy wil-
lows at its out skirts. The nests of bitterns were
generally located in these units by observing
birds flying to and from particular areas and
by wading through the reeds. Some nests were
also located by conspicuous white splashes of
excreta over reeds. The nest sites were marked
by slender willow stakes flagged with small
strips of red cloth at about a distance of 5 m
from the nest in a particular direc-

pers were used to measure eggs. The eggs were
also marked with waterproof ink to determine
laying and hatching intervals. To calculate egg
weight losses, eggs were weighed regularly
till they hatched. Freshly hatched chicks were
weighed to the nearest gram and their beaks
and tarsi measured with the help of Vernier
Callipers. 20 x 50* field binoculars were used
to observe the movements of bitterns and hides
were raised to record the behavior of breeding
pairs and nestlings. Hatching was defined as
the time at which all eggs had hatched and
hatching success calculations were done in
accordance with Mayfield (1975) and Johnson
(1979).

RESULTS AND DISCUSSION

Spring Arrival
and Breeding Season

Little Bittern is a regular breeding migrant,
it came to the wetland premises either singly
or in groups of 2 to 3 after the middle of April
(Fig. 2). Heavy rains, low temperature and
wetland inundation delayed its arrival (Fig. 2,
3). However, as reported carlier, the wetland
birds come to the valley in late March or early
April (Shah, 1984).

During their stay in the wetland from April
to September bitterns completed the breed-
ing phase of their annual cycle right from
formation of nest (June) to raising of young
(August) which dispersed and lived independ-
ently before they left the wetland back to the
plains of India. So a single breeding season
extending from June to August was noted at
Haigam wetland. Bates and Lowther (1952)
and Holmes (1983) have also reported a single

tion. Any residing place of the bird [z
with one or more eggs was classi- |z
fied as a nest. Nest identification |1
marks were marked on the flags |
with waterproof ink and also on
squarish cardboard attached to
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the nest. Newly laid eggs were
weighed to an accuracy of 0.1 g
using a 50 g balance. Vernier Calli-

Fig. 2. Arrival of Little Bittern and daily temperatures.
Puc. 2. Ilpuner Masioil BbIIU U JHEBHBIE TEMIIEPATYPBIL.
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activity in the bittern re-
corded was their engage-
ment in the collection of
material for construction
of nests and laying of
territorial claims around
these. The first signs of
nest building were no-
ticed after the middle of
May on willows and in
the beginning of June in
reeds when they had at-
tained a maximum height
of 2-3 feet. The nests

were built by placing
small twigs on forked
branches of willow to

Fig. 3. Monthly fluctuations of water depth at Haigam wetland (cm).
Puc. 3. Mecsianble konebanus ITyOMHBI BOABI B Xalrame (CMm).

breeding season but from May to August and
Ali and Ripley (1983) have recorded the breed-
ing season from May to July only. The delay
in the onset of breeding was due to weather
conditions. Due to heavy rains in the valley
during April and May which inundated the
whole wetland and there by the nesting areas
(Fig. 3), the breeding season was slightly de-
layed. A similar situation in relation to water
level has also been reported by Gorenzal et al.
(1981) and Shah (1984).

Nest Site, Structure
and Territorial Behavior

Breeding habitat by the bitterns was so
chosen that there was sufficient emergent veg-
etation to support the nest and provide efficient
cover and protection. Nests were constructed
in dense emergent vegetation of Sparganium
ramosum, Phragmites communis, Saccharum
spontanium and Typha angustata that provided
additional adequate cover and protection from
predators. Like the findings of Baker (1929),
Bates and Lowther (1952) and Hoeher (1972)
some birds preferred bushy willows for con-
struction of their nests.

form a platform which
was raised along its pe-
riphery to make a shallow
depression and by bend-
ing down a number of reeds and then adding
other pieces of dead reeds and their leaves to
form a shallow platform. Similar pattern of
nest building in bitterns has also been found
by Baker (1929), Bates and Lowther (1952),
Ali and Ripley (1983).

Both sexes took part in nest building and its
maintenance like the earlier findings of Bates
and Lowther (1952) and Ali and Ripley (1983).
However, Cramp and Simmons (1977), Lan-
gley (1983) and Weller (1961) have reported
a different situation in European and African
Little Bitterns and in Least Bitterns (Ixobry-
chus exilis), where only males have been found
to construct nests.

The nests located in reeds were fairly
substantial platforms of dead reed stems with
1-3 mm depression lined with finer stems and
leaves of Sparganium ramosum, Phragmites
communis and Typha angustata. But nests
on willows were made up of fine twigs with
a marked depression of 4-7 mm. The nest
structure resembles with the findings of Bates
and Lowther (1952) and also with those of
European race of Little Bittern as reported by
Wackernagel (1950).
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Little bitterns Table 1
were territorial only
during nesting. A Parameters of eggs of Little Bittern at Haigam wetland
male was seen chas- 1lapaMeTpsl i1l MaJIoOi BBINM B Xalrame
ing other males that
tried to initiate nest Parameter n M=+ SD Range
construction in the |Weight of unincubated eggs, g | 40 | 11.92+0.93 | 10.5-13.7
area until his female | Weight of incubated eggs, g 40 | 9.90+0.89 | 7.9-11.0
had completed her |Length, mm 24 | 343+16 | 31.3-37.7
clutch, while a sec-  [Wwidth, mm 24 | 255+07 | 242-2638

ond male did not al-
low a third to nest
and so on. These observations are inconsistent
with the findings of Wackernagel (1950) and
Langley (1983).

Courtship and Mating

Two types of courtship behaviour were
observed: (a) bill crossing with raised crests
and nibbling of breast and nap feathers of
females by males and (b) displaying birds’
bill flushing red. All these displays were fol-
lowed by copulation which generally took
place on nest during and after nest building
and before and during the incubation of the
eggs. This behavior probably has this advan-
tage that females would be able to replace
the eggs which get lost just after laying. The
behavior of copulation during incubation is
also apparently common in European Little
Bitterns (Wackernagel, 1950; Cramp, Sim-
mons, 1977) and also in closely related Least
Bittern (Weller, 1961).

The bill colour in both the sexes turned
red rapidly during courtship and nest relief.
The functions of bill flushing were obscure
but could serve to strengthen the pair bond
during interaction. Similar

erally laid by Little Bittern after two days
interval. But in two cases eggs were laid
daily. Bates and Lowther (1952), Ali and
Ripley (1983) also found additional egg after
every two days. However, Langley (1983)
has noticed daily laying in I. m. payesii. Egg
dimensions measured for 24 eggs of little
bittern were 34.3 = 1.6 x 25.5 + 0.7 mm and
they weighed on an average 9.90 +0.89 grams
(Table 1). Ali and Ripley (1983) have given
average measurements as 34.1 x 26.0 mm, and
Baker (1929) as 34.00 x 26.00 mm.

The egg laying was initiated on June, 4
and was extended up to July, 25 and a total
of 109 eggs were laid. The clutch size of 17
full clutches observed varied from 5-7 eggs
with an average of 5.6 £ 0.7 eggs per clutch
(Table 2).

Bates and Lowther (1952) also reported
up to 7 eggs but 5 being a common number.
Different workers have reported different
clutch sizes of I. m. minutus: Oorte (1922)
gives 7-8; Steinfatt (1935) — 3—6; GroBkopf
and Graszynzski (1958) — 7-8; Witherby et
al. (1939) and Holmes (1983) — 4-5 eggs with

pattern of bill flushing has Table 2
also been reported in south
African Little Bittern by Clutch size of Little Bittern at Haigam wetland
Langley (1983). Pasmep kmagkn Manoi Belu B Xalrame

Egg Morphometry Month I;Iumber6 of egg7s Total | M+ SD

and Clutch Size

The oval smooth but [June, 4 to June, 30 3 6 — 9 5.7£0.5
glossless white eggs often July,1 to July, 25 5 1 2 8 5.6+09
with bluish tinge were gen- | Total 8 7 2 17 | 56£0.7
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Table 3

Nest attention during incubation of both sexes in Little Bittern
[TpeObiBaHe 000UX MOJIOB HA THE3/IE BO BPEMsl HACH)KUBAHUSI

days with a mean of
17 days. However,
other researches
reported a fluctuat-
ing incubation pe-

Periods Q 3 riod of 18-19 days
Total attentive time 34 h. 33 min. 30 h. 7 min. (Groebbles, 1935),
Number of attentive periods 14 13 19 days (Wacker-
Mean duration of attentive periods 148 min. 139 min. nagel, 1950) and
Longest attentive period 450 min. 240 min. 16-17 days (Ali,
Shortest attentive period 106 min. 52 min. Ripley, 1983).This

Total observation time: 64 h. 40 min.

a model number of 4 eggs and Holmes and
Hatchwell (1991) — 3-5 eggs.

Incubation

Incubation started with laying of the first
egg and both the sexes took part in incubation.
This pattern of incubation resulted in asyn-
chronous hatching as also been reported by
Holmes (1983), Holmes and Hatchwell (1991).
The period during which eggs were incubated
varied from 16-18 days with an average of
16.8 £ 0.8 days at Haigam. Oorte (1922) has
also found the incubation period of 1618

variation seems

to be due to var-

ied environmental
temperatures and availability of food and
consequently incubation duration.

There was little difference in the time spent
in incubating the eggs by either sex. Both the
sexes took almost equal part in incubation with
34 hours and 33 minutes by a female and 30
hours and 7 minutes by male during 64 hours
and 40 minutes observations (Table 3).

Almost equal time taken by males and fe-
males coincided with the findings of Langley
(1983) for 1. m. payesii. But Weller (1961) has
concluded from his findings that females do
most of the incubation. Equal time spending
by males and females in incubation

100

Egg weight loss, %
i i

@
&
1

80+

may be due to the availability of
more suitable food and therefore
stay for more time in the nest. In
the areas were food availability
is scarce males spent most of the
time in food gathering and less in
incubation.

There appeared a gradual loss
of about 18.4% in weight of eggs
during incubation (Fig. 4). This
loss could be due to evaporation
rate which increases with con-
tinued incubation and with rising

Incubation days

& temperature.

Fig. 4. Egg weight loss during incubation in Little

Bittern.

Puc. 4. TToTeps Beca sivil BO BpeMs HACHKUBAHUS Y MaJIOH

BBIIIH.

Hatching
and Hatching Success
Hatching in Little Bittern was
asynchronous, the eggs hatched
in order they were laid. The du-
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ration of hatch- Table 4
ing from piping to

complete freedom Hatching success of Little Bittern in different habitats at Haigam

of the chick from Wetland

the egg Shell Varied yCHeH_IHOCTL BbIJ'Iyl'IJ'IeHI/IH y MaHOﬁ BBIIINU B pa3HI)IX 6I/IOTOHaX B
from 1-2 days. Af- Xafirame

ter chick emergence

the remains of egg Eggs lost trough predation .
shells were thrown Habitat No. of | No. of and faulty incubation Hatchlnog
out and generally nests | eggs . % success, %
dipped in water by | Willows 7 36 20 55.6 44.4
the attending par- |Reeds 13 73 14 19.2 80.8
ent. Total 20 109 34 31.2 68.8

The hatching
success in reeds was
80.8% in contrast to Holmes (Holmes 1983;
Holmes, Hatchwell, 1991) who recorded 90%
during 1978 and 53% during 1983. High per-
centage of hatching success in reeds was due
to less attack of predators as the nests were
more concealed in thick growth of macro
vegetation. But on willow trees the hatching
success was only 44.4 % (Table 4). This low
percentage was due to exposed nature of nests
to high avian predation (crows and kites) as
they also use willows for roosting and nesting
purposes.

and some ecological factors prevailing in the
respective regions.

After a few hours of hatching the nestling
tried to raise their heads which seemed to be
an important stimulus for the adults to initiate
feeding. The chicks collected regurgitated food
either from nest or directly from parents by
beak to beak transmission. The feeding inten-
sity by parents varied at different parts of the
day (Fig. 5). Holmes (Holmes 1983; Holmes,
Hatchwell, 1991) has also reported similar

Chicks and Their e
Behaviour
The precocial hatch- 10

lings were covered with
orange down and had flesh
coloured bill and distinc-
tive blue grey eyelids. The
average weight of chicks
was 9.2 grams (range 7.3—
10.2 grams), their beak and
tarsus lengths were 8 mm
(range 7-9 mm) and 1 cm
(range 0.9-1.1cm) respec- o

Feeding percentage

tively. Langley (1983) and
Wackernagel (1950) have
recorded chick weights

T T T T T T T T T T T T
&-Tam 7-8am 8-9-am 91 Oam10—11amuﬁ— 12-1pm 1-Zpm  2-3pm  3-4pm  4-5pm  5-Bpm
noon

Time

between 7 to 9 grams and
10to 11 grams respectively.
The difference may be due

to variation in egg size BbIIH.

Fig. 5. Feeding of chicks of Little Bittern during day.
Puc. 5. Kopmiienue nNTeHUOB HAa NPOTSHKEHUU AHS Y Majlod
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pattern of chick feeding. Chicks responded to
high temperature by raising their necks upward
and vibrating throats rapidly. Guller fluttering
has also been observed in bitterns by Holmes
(1983) and Langley (1983) and in Cattle Egret
(Bubulcus ibis) chicks by Blaker (1969).

The age at which the chicks permanently
left their nests to reside in surrounding reeds
was 16 to 18 days. They were capable of lim-
ited flight at about 21-24 days if disturbed but
achieved strong voluntary flight at the age of
25-30 days. Langley (1983) stated that chicks
of South African Little Bittern remain in the
nest untill they are 14—16 days old. Witherby et
al. (1939) however gives only 7-9 days which
is more likely the age at which they first leave
the nest and not the final nest departure. Cramp
and Simmons (1977) gives a nestling period
of 25-30 days for European race, Langley
(1983) — 27 days for South African race and
Pforr and Limbrunner (1981) one month for
1. m. minutus.

REFERENCES

Ali S., Ripley S. D. (1968): The Handbook of Birds of
India and Pakistan. Oxford University Press, Bom-
bay. Vol. 10.

Ali S., Ripley S.D. (1983): Handbook of the Birds of
India & Pakistan. Compact edition. Oxford University
Press, Delhi. 1-737.

Baker E.C.S. (1929): The Fauna of British India. Birds
(2" Ed.) Taylor and Francis, London. Vol. 6.

Bates R.S.P., Lowther E.H.N. (1952): The Breeding Birds
of Kashmir. Oxford University Press, London.

Blaker D. (1969): Behavior of Cattle Egret (4rdeola ibis).
- Ostrich. 40: 75-129.

Cramp S., Simmons K.E.L. (1977): Birds of the Western
Palearctic. Oxford Univ. Press, Oxford. Vol. 1.

Gorenzal W.P., Ryder R.A., Braun C.E. (1981): Ameri-
can coot response to habitat changes on a Colorado
Marsh. - Southwestern Naturalist. 26 (1): 59-65.

Groebbles F. (1935): Beobachtungen am Nest der Zwerg-
rohrdommel (Ixobrychus m. minutus L.). - J. Orn.
83:525-531.

GroBkopf G., Graszynski K. (1958): Das Brutgeschaft der
Zwergrohrdommel (Ixobrychus m. minutus) 1954 in
Gebiet der Berliner Havel. - J. Orn. 99: 35-39.

Hoeher S. (1972): Birds’ eggs and nesting habitats. Bland-
ford Press Ltd. 1-194.

Holmes P. (Ed.) (1983): Report of the Oxford University
expedition to Kashmir, 1983.

Holmes P.R., Hatchwell B.J. (1991): Notes on the ecology

of the Little Bittern Ixobrychus minutus at Haigam
Rakh, Kashmir, India. - Forktail. 6: 25-33.

Johnson D.H. (1979): Estimating nest success: The May-
field method and an alternative. - Auk. 96: 651-661.

Langley C.H. (1983): Biology of the Little Bittern (Zxo-
brychus minutus payesii) in the south western Cape
(South Africa). - Ostrich. 54 (2): 83-94.

Lansdown R.V. (1988): Some calls, displays and associ-
ated morphology of the Cinnamon Bittern Ixobrychus
cinnamomeus and their possible functions. - Colon.
Waterbirds. 11 (2): 208-310

Mayfield G. (1975): Suggestion for calculating nest suc-
cess. - Willson Bull. 87: 465-466.

Oorte E.D. (1922): Vogels van Nederland. City Martinus
Nijhoft. 1.

Pforr M., Limbrunner A. (1981): The Breeding Birds of
Europe. Croom Helm London. 1-327.

Shah G.M. (1984): Birds of Hokarsar: Food, feeding
and breeding biology of some resident and non-
resident birds. Ph.D. Thesis, University of Kashmir.
(Unpulished).

Steinfatt O. (1935): Beobachtungen und Betrachtungen
am Nest der Zwergrohrdommel. - Beitr. Fortfpl.
Vogel. 11: 14-22, 51-58.

Wackernagel H. (1950): Zur Fortpflanzungsbiologie der
Zwergrohrdommel Ixobrychus minutus. - Orm. Beob.
47: 41-56.

Weller M.W. (1961): Breeding biology of the least Bit-
tern. - Wilson Bull. 73: 11-35.

Witherby H.F., Jourdain F.C.R., Ticehurst N.F., Tucker
B.W. (1939): Handbook of British Birds. London:
Witherby Ltd. Vol. 3.

Hoeuii sicypnan:

VY 2010 p. moyaB Buxomutn xypHai «Tro-
glodytes», sikuit Bunae 3axionoyxpaincoke
opuimonoziune mosapucmeo. Temaruka —
BCl MUTAHHS OPHITOJOrIT Ta 1HII CydacHi
rpoOiemMH, 1OB’s3aHi 3 BUBYCHHSM ITaXiB.
Poboui MmoBH — yKkpaiHChbKa, pOCiliChbKa, aH-
riiliceka, HiMenbka. [InanyeTbcs BUaaHHS
OTHOTO BHITYCKY Ha pik. [lepmmii HOMEp
CKJIQIA€THCSI 3 TPHOX YACTHH: HAYKOBI CTaTTI
Ta MOB1IOMJICHHS, OPHITOJIOTIYHI CIIOCTEpe-
JKeHHsI, iH(opMalliitHi MaTepiaiu.
Anpeca pegakuii:
3YOT, [epxaBHUiA IPHUPOTOIHABIHIA
myseit HAH Vkpainu, Byn. Tearpanbha, 18,
79008, M. JIbBiB;
\_ e-mail: zuot@org.lviv.net. Y,




