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1. INTRODUCTION

A circum-tropical family of shorebirds the “Jacaa&l is represented by eight species that
prefer freshwater swamps and marshes and possessalzer of unique characters, the most
outstanding among which are their long trailingslemd toes which facilitate them to walk
with ease over floating vegetation &N, 1983) and their polyandrous mating system
(HoFFMAN, 1950; MATHEW, 1964; JANNI& COLLIER, 1972; TARBOTON, 1995). The family
Jacanidae is represented by two spedieapodius indicusndHydrophasianus chirurguis
the Indian subcontinent. Of these only the Pheaséett JacanaHydrophasianus chirurgus)
is a summer visitor to the wetlands of the valldyeve it enjoys the cold temperate climate
and after raising its new generation leaves bad¢kea@lains of India (BKER, 1929;BATES &
LOWTHER, 1952). Lake Wular (a Ramsar site), the largest Msieetland which harbours
globally important aquatic birds has not yet beé&mndied in terms of its avifauna and
Pheasant-tailed Jacana a conspicuous, widespazdlyl common migrant to this wetland
has not been investigated extensively in termgsdireeding biology.

The objective of the present study is to descsimme breeding aspects of Pheasant-
tailed Jacana from the data collected during temesecutive breeding seasons from 1997 to
1999 at Lake Wular and to co-relate them with presifindings of allied species.

2. MATERIAL AND METHODS
2.1. Study area

Lake Wular (a Ramsar site) is in the north-westgart of the valley of Kashmir (33-38,
73-76E) in India. It has a maximum depth of 5.86 meteith an area of 240 sg.km
(HussaIN, 2000) that remains covered with dense growthreé-floating and emergent
vegetation during the major part of the year. Thajom species ardrapa bispinosa,
Nymphoides peltatum, Nelambo nucifera, Ceratophyliiemersum, Hydrella verticellata,
Potamogeton indicus, P. lucense, Butomus umbe]l@asex spp., Phragmites communis, P.
elephantoides, Typha angustata, Myriophyllum velatum, Sparganum ramosum, Lemna
sp. and Saccharum spontaneumhe dense floating vegetation and reedbeds ardiaed

by a series of boat channels varying in width betwg — 6 meters. There is a protective bank
mostly on the southern and eastern sides of the. laside the bank and at some places
outside the bank there are dense willow plantatafrisoth tall and bushgalix tree species
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that provide best roosting and breeding groundswade variety of resident and non-resident
birds. In addition, outside the bank on the soutlsgde of the lake there are two large marshy
areas attached to the lake locally known as Raklefkote and Rakhi Mugdemyoor. These
rakhs (morasses) have dense growth of reeds andgemeand free floating vegetation of
Phragmites communis, P. elephantoides, Typha aat@ystSaccharum spontaneum,
Sparganum ramosum, Eleocharis palustris, Casprciesand Butomus umbellatu3hey
alsoharbor a wide variety of aquatic bird species. fitver Jehlum flows into the Lake Wular
on its south-east near the middle and leaves abiith-western corner near Sopdreg(re

1). Besides Jehlum the streams especially Erin, Mowti, Pohru, Arrah and Ningal also
feed the lake.

&-74] Trapa mat
Mixed vegetation
Phragmite patch
Willow plantation
7 Open water

== Paddy fields

Figure 1. Map of Lake Wular showing study sites
2.1. Methods

For the purpose of the present investigation tke \@as divided into ten sites (A-1) mainly on
the basis of different vegetation types, bird retbjpreferences and other characteristics
(Figure 1). Observations on breeding biology were carriedabtive sitesigure 1, A to E),
because these areas had dense growth of bothdeged and emergent vegetation and less
human interference. The entire floating vegetatioza in these sites was searched for nests
during three consecutive breeding seasons from-1999. Nesting site was defined as an
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area where mating, nest building, adult incubatng brooding occurred. The nests were
generally located in the study sites by wading ubioshallow regions and by moving in a
boat through the channels. Most searching was dtos2 to boat channels. Any residing
place of a bird with one or more eggs was clagbifie a nest. The nest sites were marked by
slender willow stakes, flagged with small stripswdfite cloth, fixed at about a distance of 5
meters from the nest in a particular direction gohaistic numbers were tied to the nest
material. When a nest was spotted the followincapeaters were recorded (i) location (ii)
nesting material (iii) plant species in the immeeliacinity of the nest and (iv) water depth at
the nesting site. In addition, at each nest the tfpvegetation cover and its condition, shape,
size and the position of the nest and concealirgngements were recorded. During laying
each nest was visited daily and the newly laid eggse weighed to an accuracy of 0.1 mg
using 50 mg scales. To determine egg laying anchirgg intervals, the eggs were marked
with waterproof ink and placed properly in the nesthout disturbing the arrangement of
other eggs in the nest. Morphometric measuremeintgygs were taken to 0.1 mm using
Vernier Callipers.

The length and width were measured at the highesttg of the egg, obtained by
sliding the Calipers gently on the edghape indeXSl) of eggs was calculated as S| = b/l x
100 (MaND, 1988) where b = egg breadth and 1 = egg lengtlr faying eggs were weighed
on alternate days till hatching. A few nests werenfd late where incubation of the eggs had
already started. Their incubation period was estohdy egg immersion technique in which
the eggs were immersed briefly in water alongsidertest and judging the extent to which
they sank or floated. This was compared with owvimusly determined scale in which
sink/float characteristics of eggs of known ageevassessedr @ble 1). Incubation period
was measured from the day of egg laying till theeegance of chick from the shell. Efforts
were made to determine causes of losses. Hatchasgdefined as the time at which first
cracks appeared till complete emergence. The @dlouk for the hatching success were done
in accordance with MyFIELD (1975) and JHNSON (1979). A movable hide was used to
observe the birds as they nest in open vegetalibe. hides were raised to record the
behaviour of breeding pairs. Also 20x50X binoculaese used in the field for this purpose

Table 1: The stage of incubation and the respective sin&irtpating properties of Pheasant-
tailed Jacana eggs in water (day 1= day on whigdd #gg in clutch was laid)

Stages of Incubation(d) Sinking /Floating properté eggs
1-3 Eqggs sink rapidly.
4-5 Eggs sink slowly.
6-8 Eggs float just below water surface.
9-11 Eggs float at the water surface.
12-14 Eggs float with cap less than 8mm exposed.
15-17 Eggs float with the cap about 10mm exposed.
+18 Eggs float with the cap more than 12mm exposed.
3.RESULTS

3.1 Nest characteristics
Pheasant-tailed Jacana selected the sites witle @gasabundant growth of fixed or movable

floating aquatic vegetation and did not prefer lglvaldamp soils or dry land. The choice of
substrate used for nests varied greatly from yearetr and even during the same breeding
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season depending on the density of the aquatictsplgrowing and the type of plant
communities established. The early migrants chases svhich had dense growth of
Nymphoides peltatum, Potamogeton lucemsth sparse emergent strands Pfiragmites
elephantoides and P. commuaisd where the water depth was less than one méhe.late
migrants established their territories and nessites in the areas of the lake where the water
depth was less than 2.5 meter. These areas had demsth ofTrapa bispinosa, Nelumbo
nucifera, Myriophyllum spicatum, Potamogeton ampioh Ceratophyllum demersustic.
The males of primordial pairs changed their nesqdently to protect them from drying and
even destruction as the water level receded. mBtita belated breeders the water column had
no effect as they had chosen such sites where Veatdrnever dropped below 2 meters.

No doubt shifting of nest was also found in latedaters but the main factor as in
advanced pairs was not found to be the water depitier the threat of predators and human
interference. Out of total of 83 nests 59 nesteviecated on grass mat and 24 nests were on
grass float Table 2). The grass mats were dense living rooted plaasteed to the ground
while grass floats were decayed plants with or ewtHive vegetation. The grass mats were of
two typesTrapamat with a fewHydrilla plants andNymphoidesnat withPotamogetorand
Nelumbospecies whereas grass floats mostly containethaltypes of dead aquatic plants
like decayedNymphoidesPotamogetomndTrapawith their few live twigs.

Nest building was initiated only when the floatimggetation was dense enough to
hold the nest. But the nest mounds were formed firesh living vegetation as early as just
after establishment of territories or naturallynh@d of dead decayed vegetation. All these
mounds were used for comfort, preening, sunbataintfinally for nest building. All mounds
(two to three per pair) were not always used fat heiilding, sometimes fresh mounds were
raised to construct nests. The mounds were incomgps, visible hardly at about 4-6 meters.
They varied from 25 to 40 cm in diameter. There weasy close correlation between nest
building and courtship. The males while emittingidship calls always deposited a few twigs
generally cut and pulled from adjacent vegetation tbe nest mound. Thirty seven
observations made in the present study showedfeéhadles deposited nest material while
uttering courtship calls. Nests were generallytbnil3 to 8 days before the laying of first egg
but replacement nests were built hardly within dag. Five nests were observed translocated
to three different spots each varying in distamoenfprevious ones by 9 to 15 ft. and the final
distance from the original position was found frd® to 33 ft. Three types of nests were
observed PRlate 1): (a) a flat platform without a depression hardiysed to 0.5 to 0.9 cm
above water (b) a raised platform with a depreseiahto 2.3 cm and (c) a bowl shaped nest
embedded within the surrounding vegetation withdgpression of 2.8 to 4.00 crhable 2).

Flat platforms were constructed on grass float iniclv eggs were more often partly
submerged. Raised platforms were on grass matiaipddymphoidesnat in the regions of
substantial thick aquatic vegetation. The egghé@sé nests were well above water. Slightly
bowl shaped nests were dmapa mats characterized by well-marked depression attérbe
concealment. The eggs in these nests were incarmamcand well protected. They did not
roll down by the fluctuations in the water coluniine nests varied in diameter from 11 to 17
cm and in thickness from 0.5 to 10 ciable 2). The commonly used nest materials were
Nymphoides peltatum, Trapa bispinosa, Potamogeatoenise, Nelumbo nucifera, Hydrilla
verticellataandSpirogyrasp.
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3.2. Egg biometry

In monoandrous pairs first eggs were laid afteeaog of 3 to 6 days after nest completion
but in polyandrous pairs, laying commenced aftey 32 days of nest completion. First mates
received their clutches after 3 to 4 days biftghd 3 mates after a gap of 8 to 12 days.
During first year of study egg laying was delayer do lake inundation and was initiated in
the third week of June. In the following years fayistarted much earlier and first eggs were
seen in fourth week of May as environmental coodgi were conducive to breeding as
compared to previous year. However, this did netrs& affect the laying capacity of birds as
in all years, the average clutch size was almass#me with 3.6 in 1997 and 1998 and 3.5 in
1999 (Table 3). The laying peaked in Julyigure 2), particularly in 1998 and 70% of the
overall laying of eggs occurred from May to Aug(Bable 4).

Table 3: Clutch size in Pheasant-tailed Jacana

Clutch size .
Total Average size
Year 1 3 4 5
1997 - 8 12 1 21 3.6
1998 - 15 19 1 35 3.6
1999 1 10 16 - 27 3.5

The eggs were laid almost daily and only six mowioans pairs laid the eggs on
alternate days. However, two monoandrous pairs rigidacement clutches when their first
clutches were predated. Most of the eggs werebaidieen 6.00 hrs to 9.00 hrs. Laying was
observed once when a female nudged off her inquipatiale and sat on the nest restlessly.
She changed her position more often and finallyrsatcubating posture and pulled twigs 2-3
times from the nest rim. Then she inclined downdteaca with half curved back and raised
her dark yellow nape feathers and ruffled bodyHegt. Within 30 seconds an egg was
deposited. The female after spending 3-4 minuteseshflew away.

The freshly laid eggs were glossy bronze in coleitin a greenish or olive tinge that
blends with the bright green hues of the surroumdaquatic plants. The colour of eggs
changed as incubation proceeded. They became rbimwen and then dark brown. Eggs
were of two different shapes (a) slightly oval sidhand (b) oval with broad base and pointed
apex. The average weight of un-incubated eggs wd9Q (+1.63 SD) g and measured on an
average 37.29 (+ 1.75 SD) mm in length and 27.6.69 SD) mm in width. The mean shape
index of 100 eggs was 75.07 (+ 2.45 SDalfle 4).

Table 4: Size and weight of eggs in Pheasant-tailed Jacana

Min. | Max. | Mean SD| n
Weight of un-incubated eggs (g 13.5p0 19.500 17.10 1.063| 105
Weight of incubated eggs (g) 10.500 15.300 13.000 0.997| 10%
Length (mm) 29.7 40.5 37.2 51.7 100
Breadth (mm) 26.1 29.2 27.6 90.6 100
Shape index 72.09 | 87.87 75.07 2.45 ]100
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Figure 2: Peak egg laying in Pheasant-tailed Jacana

3.3 INCUBATION

Incubation started after the laying df 2gg but in a few cases it was initiated afterlaying

of 39 egg. It was performed only by maléddte 2A). The eggs were incubated and shaded
by adopting a characteristic posture. Since thésnesre more often damp, the eggs were
protected from dampness and incubated by raisiagitm the wings which were wrapped
under the body. During hotter parts of the dayebgs were shaded by keeping wings slightly
open, whereas during heavy rains wings were spagadtightly wrapped over the eggs.
Figure 3 shows that incubating males spent 56.5% of dayie tvith incubation and shading

of eggs.
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Figure 3: Percentage of time spent on incubation by maleng
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On seeing a predator they at once left the nestdase him emitting quick chaoo, chaoo calls
to inform other males or females which assisteddimgr off the predator. They generally
performed elaborate distraction displays when apgred during peak incubation. The
incubation period varied from 24 to 28 dayslfle 5). In majority of cases it was completed
in 25 — 26 days with an overall average of 25.7. @3 SD) days. The marked eggs which
were weighed regularly showed an average wt. [6s50y0 g till hatching Kigure 4). It
constitutes about 17.5% of the average egg weight.
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Figure 5: Percentage egg weight loss during incubation eaBant-tailed
Jacan..

Table5: Length of incubation period of Pheasant-tailechdac

No. clutches No. of incubation days Mean incubation period 4
observed |24 25 26 27 28 S.D
36 7 9 11 5 4 25.7+1.23

3.4 Hatching and hatching success

There was both inter- and intra-clutch variatiortha degree of synchrony in hatching. But in
all clutches hatching was asynchronous as the gggerally hatched in the order of their
laying (Plate 2B).

The period of hatching varied from year to year aodurred between™weeks of
June to T week of SeptemberF{gure 5). But hatching was maximum in the month of
August in almost all the year$igure 5). Hatching success also varied annually. It was
40.26% in the first year, 56.35% ifi%/ear and 28.43% in"Byear Table 6). The overall
hatching success was 43.29%. Factors that corgdhiot low percentage of hatching success
included predation, faulty incubation and infetyliThe predation and stealing of eggs by
man were the major factors responsible for gressde of eggs. The other predators were
Black Kite (Milvus migran$ House Crow Corvus splendensBlack-crowned Night Heron
(Nycticorax nycticoray Marsh Harrier Circus aeruginosys Golden JackalsQanis aureuks
and feral dogs. The eggs were most vulnerable gwanly stages of laying. It was observed
(Table 5) that the percentage of eggs lost through predatias 54.36%. Failure of hatching
due to other factors like faulty incubation, infiét — death of embryos and desertion, was
2.35%.
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Figure5: Percentage hatching dates of Pheasant-tailedalacan

Table 6: Hatching successes in relation to the month ofitaym Pheasant-tailed Jacana

Eggs lost through
No. of Eggs IOdSt 'Fhrough deggrtion and fa?JIt) Hatching success
Year | Month predation incubation
eggs
No % No % No. %
1997 May - - - - - - -
June 13 8 61.54 -- -- 5 38.46
July 47 25 53.20 -- -- 22 46.80
August 17 12 70.60 1 5.90 4 23.50
1998 May 9 5 55.55 -- -- 4 44.45
June 38 18 47.37 3 7.90 17 44.73
July 74 25 33.78 1 1.35 48 64.87
August 5 3 60.00 -- -- 2 40.00
1999 May 6 4 66.67 1 16.67 1 16.66
June 34 26 76.50 1 2.94 7 20.56
July 53 34 64.15 -- -- 19 35.85
August 2 2 100 -- -- -- -
Total 298 162 54.36 7 2.35 129 43.29

4 DISCUSSION

On the Lake Wular Pheasant-tailed Jacana’s nestaite open; characterized by dense
growth of floating vegetation. Some nests were taoged on grass floats composed of dead
and decayed floating vegetation with occasionahgj\plant twigs and leaves and in majority
of cases the nests were built on grass mat compaisedoted plants that reach to water
surface and emerge out of it. Many have reported the members of family Jacanidae
preferably use open sites for construction of nesiish were characterized by high growth of
both living and dead vegetation AB=Ss & LOWTHER, 1952; TARBOTON & FRY, 1986;
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TARBOTON, 1992;RAMCHANDRAN & VIJAYAN, 1995;THONG-AREE et al, 1995).

The nests of jacanas were either flat platform&out a depression or raised or bowl shaped
structures with a marked depression to hold the.efige flat nests were constructed on grass
float and in the regions with sparse floating vageh while as raised platforms were
observed on substantially thick vegetation or gfessts and bowl shaped nests were found
on grass mats ofrapa bispinosaThe nests varied in diameter from 11 cm to 17acm in
thickness from 0.5 cm to 10 cm and depression fioto 4 cm. The nesting material
commonly used wallymphoides peltatum, Nymphaea maxicanus, Potamogedacusand
Trapa bispinosastems and occasionally their leaves. The nesttateicompares with the
findings of TARBOTON & FRY (1986), TARBOTON (1992), $IAH (1984) and HONG-AREE et

al. (1995).

Nest mounds naturally formed or built by male jacarere used as display platforms
for copulation, resting or preening and sunbatt@ng occasionally for final nest formation.
Both members of the pair constructed more ofteghfreests but only males maintained the
nests till chicks hatched and also constructecstogated nests in which females did not take
any part. RRBOTON (1992) has reported similar pattern of nest bnddn African Jacana and
TARBOTON & FRY (1986) in Lesser JacanauBHART (1998) has reported that in Bronze-
winged Jacana generally males and occasionallylésnt@anstruct nests antHdNG-AREE et
al. (1995) have observed that females built the niest8heasant-tailed Jacana. However,
there was close relation in nest building and &hipt and addition of nest material was a
courtship display as both sexes performed thisviaictivhile emitting courtship calls. In
addition, males built all the shifted nests alwagthout the assistance of females. It took 3 to
8 days for a pair to finish nest building beforgig of the first egg. As for the elaborateness
of the nest is concerned, Pheasant-tailed Jacaeas fast, building in short period as
compared to American Goldfingtpinus tristis)(13 days; $0kes, 1950) Common Myna
(Acridotheres tristis tristis]6- 8 days; 8N GUPTA ,1965) and Black-billed Magpig®ica
pica) (40 days; EPINO, 1968).

The glossy appearance and striking markings ofetlpgs of jacanidae have often
attracted comments (AMELION, 1972; STEYN, 1971; BURTON 1979). They lay exceptionally
small eggs in relation to their body mas®€R 1979). The egg dimensions of 100 eggs of
Pheasant-tailed Jacana measured were_37.2 + 1.85x2769 mm. They were thick—shelled,
highly glossed without markings, often bronze ifoco with greenish or olive tinge that
changed to rufous brown as incubation proceededrE® & LOWTHER (1952) and
RAMCHANDRAN & VIJAYAN (1995) have reported similar types of eggs in Bhettailed
Jacana but with slightly varied dimensions.

Pheasant-tailed jacana often shifted their eggsetay constructed nests but the way
the eggs were shifted was not observed. They phplealoried them by holding between the
body and the wings. Egg shifting has been repatetier by many researchers in Pheasant-
tailed Jacana (A & RIPLEY, 1983; SERRAO & SHEKHAR, 1962; RAMCHANDRAN & VIJYAN,
1995). RAMCHANDRAN & VIJAYAN (1995) have reported that an egg was shifted bgEng
with the bill. According to Al & RIPLEY (1983) by pressing the egg between throat and beak
and dragging or rolling it over the mated vegetativhile the male walked backwards.
SERRAO & SHEKHAR (1962) reported by holding the pointed end of tigg between the
mandibles and dragging it backwards. This has eethmoticed during present studies as the
egg has such a size and shape that it will noelih beak so easily.

Only males incubated the eggs and incubation pesaoikd from 24 to 28 days with
an average of 25.7 .23 days. In majority of jacana species incubabigrmales has been
reported earlier (ARBOTON & FRY, 1986; TARBOTON, 1992; BUTCHART, 1998; HOFFMAN,
1950; THONG -AREE et al, 1995). However, BTEs & LOWTHER (1952) has reported that
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females only incubate the eggs in Pheasant-tadedna. But IONG AREE et al (1995) and
HoFFMAN (1950) like in present study have reported thay oanhle Pheasant-tailed Jacana
incubated the eggs. The average incubation pedadd during the present investigation is
almost similar to the findings of HONG AREE et al. (1995) who reported an average
incubation period of 25.3 days fetydrophasianus chirurgusn central Thailand. Males
incubated and shaded the eggs for 56.75 % of dasgsh®RBOTON (1992) has reported that
incubating African Jacana males attended their égg$3% of the day time. The higher
percentage of attentive time during present stuagoided with the day’s low temperature
when the bird tried to maintain the normal temp@eabf the eggs by sitting over for a longer
time.

During incubation there is loss in egg weight ptadpalue to evaporation rate, which
increases with continued incubation and rising terafure. There appeared a gradual loss of
about 17.5% in weight of eggs during incubationars (1984) has recorded a loss of 10.5%
in the egg weight in moorhen. Irrespective of sggs generally lose between 15-18% of
their initial mass as water as incubation procedbéiatching (RAHN et al. after BROWN,
1994). Hatching was almost asynchronous as thelegjghed in the order in which they were
laid because incubation started prior to the cotigpieof the clutch generally after the laying
of 2% egg and rarely after laying of3gg. Asynchronous hatching has also been repuorted
a wide variety of birds and variation in hatchirgym@chrony has been reported byaGK &
WILSON (1981), and SaGsvoLD (1985, 1986). SaGsvoLD & LIFJELD (1989) have suggested
that in addition to increasing the density or dyatf young raised, asynchronous hatching is
beneficial as it provides more time to males irdfeg the nestling and maximizes the male’s
potential contribution to the brood. During the g@et investigation it seemed to improve the
quality and quantity of the nestling and males dlsoefited by decreasing their toil to rear
the young in the absence of female’s assistance.

The hatching success of jacana varied greatly dutimee years and the overall
hatching success was 43.29%. The hatching sucaesshare related to habitat selection and
experiences of the incubating birds. The main neésolow hatching success could be due to
their exposed nests that were most vulnerable manhuand avian predation in addition to
losses due to high fluctuation in water tableRBoTON (1992) has also reported low hatching
success of only 30% in African Jacana due to ipos&d nature.

5. CONCLUSIONS

Pheasant-tailed Jacana, a regular summer migrdhe twetlands of Kashmir especially Lake
Wular, after raising its new generation leaves btckhe plains of India in the month of
October. The nesting sites were chosen in denaérftpvegetation zones and the nests were
constructed by both members of a pair. Eggs wedediaily and incubated for 24-28 days by
males only. They hatched in asynchronous mannertlamdatching success was 43.29%
during three years of observation. Low hatchingceas was due to a number of factors but
human predation was the most pertinent one.

REFERENCES
ALl, S. & RIPLEY, S. D. (1983):Handbook of the Birds of India and PakistaDxford

University Press, Delhi. Compact edition, 737 pp.
AUSTIN, L. O.(1983):Birds of the world Optimum books. Italy.

343



Fazili, M. F. Nest characteristics, eqg biamdancubation and hatching success...

BAKER, E.C. S. (1929):The Fauna of British IndiaBirds (2nd Ed) Vol. I-VII, Taylor &
Francis, London

BATES, R. S. P & LOWTHER, E. H. N. (1952): The Breeding Birds of KashmiOxford
University Press, London.

BrRownN, C. R. (1994): Nest microclimate, egg temperature aygl\eater loss, and egg shell
conductance in Cape Weav@isceuscapensisOstrich65(1): 26 — 30.

BURTON (1979):Jacanas. IMGOODERS J. (Ed.): Birds of the world, Part 29.ondon 113 PC:
806-808.

BUTCHART, S. (1998): The polyandrous breeding system of amnged jacanasBlack
Buck, A Journal from Madras Naturalist Sociét@.

CLARK, A. B. & WILsoN, D. S. (1981): Avian breeding adaptations; hatchingnelssony,
brood reduction, and nest failu@. Rev. Bial56: 253-277.

ERPINO, M.J. (1968): Nest- related activities of Blackdal MagpiesCondor70: 154-165.

HoFFMAN, A. (1950): Zur Brutbiologie des polyandrischen 38@rfasandlydrophasianus
chirurgusScor. Orn. Ber.2: 119 —126.

HussaIN, M. (2000): Systematic geography of Jammu and Kashmiewat Publications,
Jaipur and New Delhi.

JENNI, D. A & COLLIER, G. (1972): Polyandry in the American Jacaa@anaspinosa Auk
89: 743-765.

JoHNSON D. H. (1979): Estimating nest success: The Mayfield me:tnad an alternativéuk
96: 651-661.

MACLEAN, G. L. (1972): Waders of the waterside vegetatidin. Wildl. 26: 163-165.

MAND, R. 1988. Intra population variation of avian eggalgus, Tallin.

MATTHEW, D.N. (1964): Observations on the breeding habitthe bronze-winged jacana
Metopidiusindicus(LATHAM.). J. Bombay Nat. Hist. So61: 295-302.

MAYFIELD, H. (1975): Suggestion for calculating nest susdaslison Bull 87: 456-466.

RAMACHANDRAN, N. K. & VIJAYAN, V.S (1995): Breeding ecology of the Indian bronze
winged Metopidius indicug and pheasant tailedHydrophasianuschirurgus
jacanas in the Keoladeo National Park, BharatpajagthanJournal of the Bombay
Natural History Societ®?2 (3): 322-334.

Ross H. A. (1979): Multiple clutches and shorebird eggl body weightAm Nat 113: 618-
622.

SEN GUPTA, S. (1965): Some aspects of the life of Mykaidotheres tristis tristigLINN.)
Unpublish.

SERRAQ, J. S & SHEKAR, P. B (1962): Pheasant-tailed jacana at Kalihewsletter for
Birdwatchers2.

SHAH MUSTAFA, G. (1984): Birds of Hokarsar: Food, feeding andedreg biology of some
resident and non-resident birdh. D Thesis. University of Kashmir.

SLagsvoLD, T. (1985): Asynchronous hatching in passerinelsirnfluence of hatching
failure and brood reductio@rnis Scand16:81-87.

SLaGgsvoLD, T. (1986): Hatching asynchrony: Interspecific gamson of altricial birdsAm.
Nat 128 (1): 120-125.

SLAGSVOLD, T. & LIFJELD, J.T. (1989): Constraints on hatching asynchrony aygl sze in
pied flycatchers.Journal of Anim. Ecolb8: 837-849.

STEYN, P. (1971): The nests they build: NEwmaN, K. B (Ed.)Birds life in Southern Africa
Johannesburg, Macmillan: 232.

STOKES, A. W. (1950): Breeding behavior of the GoldfindHMilson Bull 62: 107-127.

TARBOTON, W. R & FRY, C. H (1986): Breeding and other behavior of the Lesksrana.
Ostrich57: 233-243.

344



Fazili, M. F. Nest characteristics, eqg biamdancubation and hatching success...

TARBOTON, W. R. (1992): Aspects of the breeding biolog\tle# African JacanaDstrich 63
(4): 141-157.

TARBOTON, W. R. (1995): Polyandry in the African jacanaeTioles of male dominance and
of clutch lossOstrich 66: 49-60.

THONG-AREE, S., KHOBKHET O., LAUHACHINDA, V & PONG- UmPAI. S. (1995): Breeding
biology of pheasant-tailed jacahigdrophasianughirurgusin Central ThialandNat
Hist. Bull. of the Siam Socie#g: 289-302.

345



Fazili, M. F. Nest characteristics, eqg biamdancubation and hatching success...

Plate 1: Nests of Pheasant-tailed Jacana

(C): Raised platform of mixed vegetation on Nymphoidss m
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Plate 2:

(B): Asynchronous hatching in Pheasant-tailed Jacana
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NEST CHARACTERISTICS, EGG BIOMETRY, INCUBATION AND HATCHING
SUCCESS OF PHEASANT-TAILED JACANA Hydrophasianus chirurgus SCOPOLI
(Charadriformes: Jacanidae) AT LAKE WULAR, KASHMIR (INDIA).

Fazili, M. F., Shah Mustafa, G. & Ulfat, J.

SUMMARY

Some breeding parameters of pheasant tailed jafldgdrophasianuschirurgug were
investigated at Lake Wular, Kashmir (InflidNest sites were select@d those areas which
had dense growth of fixed and free-floating vegetat Nests were built on floating
vegetation by both the members of a pair but meiathby males only. Egg biometry is
reported. Only males incubated the eggs and treaigld them when disturbed. Incubation
period was 25.7(+1.23 SD) days. Eggs suffered amage weight loss of 17.5 % during
incubation. Hatching was asynchronous and the hagclsuccess was 43.29%. The
observations recorded are thoroughly discusseukitight of relevant literature.
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