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ABSTRACT

The present study was carried out on Sarus Ckangs(antigone antigondo estimate
population of Sarus crane in the Northern regionRafpandehi district, to know
breeding success and nest ecology of Sarus intulklg area. This survey was carried
out in August to October, 2013.Village road wasetalas transect. Field observation
and informal discussion was conducted to assesslatam status to know breeding
success and assess nest ecology. Nests were dsidetheasured with a tape without

disturbing eggs.

Survey was carried out in 18 VDCs. 95 individuaisSarus crane were found among
which 29 were breeding pairs, 11 were observetbokfand 3 as single individuals and
23 were juveniles. Mean encounter rate of the Saasabout 9 individuals per 7 sq.

km. The maximum flock size was 11 individuals.

Hatching success rate was 63.88 chicks per 100elgg$ and 127.77 individuals per
100 nests. Among the active nests monitored, at tm@e egg was found in 18 out of 19

nests. So nesting success was 94.73 %.

Among the 19 nests, 42.10 % were observed in wetttand 5.26 % in agricultural land
and 52.6 % were in the interface of wetland andcatjural land. Average area of nest
was 2.76 m(n=19).

Key words: Grus antigone antigone, hatching success, breedingcess, habitat

preference,
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CHAPTER I: INTRODUCTION

1.1 Background

Sarus Crane is the resident breeding crane in,IhN#ipal and Southeast Asia, and is the
world's tallest flying bird. Three subspecies aeeognized, with a total estimated
population between 13,000 and 15,000 (BirdLife iméional, 2012).

Sarus Crane is found primarily in Nepal and Nomhkrdia. These cranes require flat
open wetland, cultivations, fallows and grasslafuisnesting, foraging and physical
maintenance (Suwal, 1999). It prefers a mixturdladded, partially flooded and dry

ground for foraging, roosting and nesting.

The tallest of the flying birds, standing at a migf up to 1.8 m (5.9 ft) (Krajewski,
1996), they are conspicuous and iconic speciegpeh avetlands (Vyas, 2002). Sarus
Crane is easily distinguished from other cranesth® overall grey color and the
contrasting red head and upper neck. Like othemesathey form long-lasting pair-
bonds and maintain territories within which theyrfpem territorial and courtship
displays that include loud trumpeting, leaps andcddike movements. In India they
are considered symbols of marital fidelity, beliéwe mate for life and pine the loss of
their mates even to the point of starving to de@tie main breeding season is during
the rainy season, when the pair builds an enormess"island"”, a circular platform of
reeds and grasses nearly two meters in diameteh@hdenough to stay above the
shallow water surrounding it. Sarus Crane numbense ldeclined greatly in the last
century and it has been estimated that the cup@plation is a tenth or less (perhaps
2.5%) of the numbers that existed in the 1850sy@8opedia of Life, 2015).

1.1.1 Conservation status

The Sarus Crane is listed as Vulnerable on the IUREd List 2012 because it has
suffered a rapid population decline, which is pctge to continue, as a result of
widespread reductions in the extent and qualitgsoivetland habitats, exploitation and
the effects of pollutants. It is listed on Appendibof CITES and Appendix Il of the

Convention on Migratory Species (Sarus Crane pojpulafluctuation at various
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wetlands at Bharatpur in Rajasthan State of In@8@08). The Sarus Cran@rus
antigone antigone)s a non-migrant sub-species of Indian sub-contin@mskipp,
1991).

The resident crane species of Nepalus antigone antigonés listed as globally
threatened by IUCN and listed as protected bird&byernment of Nepal but isolation
of its population in certain area of Nepal. Sartesne has its major habitat in Nepal

outside the protected area, which has become tfer ofallenge to its conservation.

1.1.2 Population status and Distribution

There are thought to be 8,000-10,000 individuald$noia, Nepal and Pakistan; 800-
1,000 in Cambodia, Laos and Vietham, 500-800 in miyar (unpublished information
supplied by Wetlands International Specialist Goo@®06), and in litt. 2005). The
population size thus totals 19,000-21,800 individuaoughly equivalent to 13,000-
15,000 mature individuals. Thantigone subspecies (8,000-10,000 birds) inhabits
northern and central India, Nepal and Pakistahdatjh now thought to be extinct as a
breeding species there [Archibatial 2003]), with occasional vagrants in Bangladesh.
Its range has contracted towards the north and efetsie Subcontinent (Sundet al
2000) and its population is considered to be inlidedqArchibaldet al 2003). The
north Indian state of Uttar Pradesh remains theisp's stronghold, with a population
estimated at over 6,000 individuals (Sundar 2088pspeciesharpii occurs in South-
East Asia where its range has declined dramaticatiw being confined to Cambodia,
extreme southern Laos, south Vietham (800-1,00@skietween these three countries
[Wetlands International 2006]), and Myanmar (500-&irds [Wetlands International
2006]. Despite past declines, recent counts haversisome increase in the South-East
Asian population; however Population Viability Agsis of cranes in Tram Chin shows
the population is highly unstable and prone toretibn if current rates of habitat
degradation continue (Archibaéd al 2003).

There are probably fewer than 500 in all of Nepal their range has been slowly
shrinking for the last decade (Suwal, 1999). Inigtak, India's Punjab, and western
Bangladesh, the Sarus Crane now occurs rarely @tial, 1996). In Nepal the Sarus
Crane has been observed at about 300 m (maximitodaltat Dhangadi (Johnsgard,
1983).
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Uncommon and local resident in the WC Terai: 75-800n 1992 a survey of the Terai
showed that the distributional range of the spestietched from Shukla Phanta to
Chitwan and that the species was declining duetertbration of wetlands (Suwal and
Shrestha 1992a). Farmlands of Rupandehi and Kail\districts are the only areas
where it breeds regularly (BCN & DNPWC, 2010).

1.2 Objectives

Broad objective

Study on population and nesting ecology of Sar@ner

Specific objectives
» To assess Sarus crane population in the northétrofd@upandehi district.
* To know the population trend of Sarus from pagiresent.
* To assess nest ecology (materials used in nestlinesnsions)

» To find hatching success and nesting success.

1.3 Rationale of study

Sarus crane, the world tallest flying bird once ocmonly found in the plain of Nepal, is
now threatened. Stealing of eggs of Sarus duriegotieeding season, killing of Sarus
for meat, and retaliatory killing of the bird togbect crops, high use of pesticides and
fertilizers, loss of wetlands, habitat destructiertension of electric wires are some of
the threats which have put the number of bird ingéa. They have disappeared from
eastern Nepal only a few decades ago and smallggapusurvive in three districts of
Nepal. According to the recent findings Sarus isfibin Chitwan district to the eastern
proximity and to Bardiya district at the westeroximity of the lowland of Nepal. The
conservation of Sarus Crane is difficult since theg found outside the protected area

of Nepal and proper protection outside the proteatea is lacking.

In this context, this study tried to fulfill thesearch gap on the nesting ecology of the
Sarus Crane.

1.4 Limitations

1. The Sarus Crane was not identified as male andléema
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2. The eggs that weren't hatched due to the reasarsasi“being stolen”, “being
destroyed by people”, “destroyed naturally” werdlwlefined as such. But the
reasons that could not be identified in the aforgioeed/ any other terms were

interpreted as “number of eggs destroyed by unkn@&sons.”
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CHAPTER II: LITERATURE REVIEW

The Sarus CraneGfus antigong is a globally threatened, declining species brepd
largely in privately owned agricultural fields or wetlands managed for common use
(Archibald et al. 2003, Sundar and Choudhury 2003).

Rupandehi is one of the most important areas ®S#rus cranes population where 100

individuals of Sarus cranes were counted (Arya40

A total of 867 bird species occur in Nepal. Threatk species inhabiting wetlands is
total 40 (27%) (BCN and DNPWC, 2011).

The farmlands of Rupandehi and Kapilvastu distret€ompass a large rural area
(141,367 ha) where agriculture is the main land (@880) followed by forests which
cover 21.6% of the area (Baral and Inskipp 200®r&lare plains in the South and dry
Bhabar and Churia hills to the North.This area thesbest- known population of the
globally threatened Sarus cra@eus antigonan Nepal and is the the only known IBA
in the country where the species breeds regul@dyvél, 2002). Dano River is regarded
by far the most important lotic ecosystem of Rumdmdlistrict, and provides resting

place for more than 100 Sarus cranes during spinmg (Hanlon and Giri 2007).

Sarus crane is a globally threatened species shatavily dependent on farmlands of
Lumbini (Inskipp and Baral 2011). Wildlife in theea face threats also from hunting
and persecution, nest vandalizing, chick stealimg) thhe use of agricultural pesticides
and fertilizers (Suwal 2002, Hanlon and Giri 20B@udel 2009). The gradual spread of
these activities towards the Lumbini Developmenastris visible (Hanlon and Giri

2007) and currently there is no active mechanisplace to stop this.

The population count done by Aryalin 2003 reportieat there are 76 adults and 23
immature in Kapilvastu District (Aryal 2004). A #dtof 62 distinct individuals were
recorded in Kapilvastu District in 16-27 April 200ith a flock of 23 in the Banganga
River grassland (Cox 2008). A 2009 survey of thenfands of Lumbini IBA which
lies in Rupandehi and Kapilvastu Districts found ipecies density as 0.516 cranes per

km? and based on this figure the population was egtichtn be 503.69 cranes (Paudel
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2009a, b). The 2009 species density showed a d@eclompared to 1994 when a
comparable study found a crane density of 0.6 p@r(suwal 1994). The largest count
of 104 birds was carried out by the Dano River, bumin April 2009 (Ramond and
Giri 2009). Other recent records are from Shuklar®é where it is a rare visitor or
resident, e.g. seen in July 2010 (Jyotendra Thakuitt. August 2010), a pair breeding
near Kalikitch Tal in 2010(Prakash Man Shresthapersm.2010) and five seen in
December 2010 (Uba Raj Regmipers. comm. Decemb#&0)28nd at Jagdishpur
Reservoir, Kapilvastu District a total of 11 wa®isén December 2006 (Giri 2010a).
Two were recorded at Nepalgunj in August 2010 (52810). A 1988 survey of the
west Terai found the species much more widespteadgh uncommon, and extending
east to Chitwan (Suwal and Shrestha 1988b); nowidered only a vagrant to the park
(Baral and Upadhyay 2006, Baral 2006c). In the $8ifGvas common in the Terai
(Scully 1879) and its range probably extended fremast to west Nepal. Drainage of
wetlands is the major factor in its decline, butenhhuman disturbance is low, cranes
still survive; conversion of farmland to villagettements and other developments,
such as housing, road construction and industaitdima are more damaging and are
now a significant threat. Power lines that stretctoss the rural farmland are problems
for these low-flying birds (BCN and DNPWC, 2011).

Vandalizing of nests and the theft of eggs or chigke frequent at some sites,
especially in Kapilvastu District (Suwal 2002, Ary2004). Water pollution from
untreated industrial waste and the use of agroat@siare also significant threats
(Prentice and Shrestha 1989, Aryal 2004). In thenkhini Crane Sanctuary, the
roosting, nesting and feeding grounds of Sarus €veare found to be degraded due to
grass harvesting, grazing and fire, drought andemse human pressure, including the
use pesticides, fertilizers, and pollution from @mtic waste inhabitscultivation in well-

watered country (Paudel 2009 a, b).

Stealing of eggs of Sarus during the breeding seddting of Sarus for meat, and
retaliatory killing of the bird to protect cropsgh use of pesticides and fertilizers, loss
of wetlands, habitat destruction, extension of teleovires are some of the threats
which have put the number of bird in danger. Thayehdisappeared from eastern
Nepal only a few decades ago and small populationiv@ in three districts of Nepal.

The conservation of Sarus Crane is difficult sitfoey are found outside the protected
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area of Nepal and proper protection outside théepted area is lacking. Main threats
of Sarus Crane i.e. habitat loss is evidently thggdst pressure on Sarus crane
population; other anthropogenic interventions gy lifting are impending growth of
the Sarus population (Aryal, 2004).

Sarus Cranes nest primarily during the rainy seéSandar and Choudhury 2003).

The choice of nesting material depends upon thetagign around the nest. Hence, all
nests in the paddy fields used rice plants; intedands and pondgleochris, Ipomea,
wild rice plants and other vegetation were appaipd and in the grasslands, nesting

material consisted primarily dmperata grasgAryal 2004).

Average area of the nest was found to be 2.14 smmarimum nest area was 7.28 sq. m
and minimum was just few sqg. cm (egg was laid oelamated land). The area of
41.2% of the nests was 1-2 sq. m.Second highestipige fall in nest area ranging 2-
3 sg. m. The nests area ranging 4-5, 5-6 and 7-& sgpver up just 2.9 percent each.

But none of nest was found within the range 6-ms{Gosai, et al. 2013).

Majority of nests were within water bodies. The tmgs materials were paddy plants

except for the pair at Kharharawa north where theldy eggs were observed to be on
the grassy dykes without any nesting materialsAighest concentration of crane was
found in the West section with density of 0.43 ergoer sq. km. The East section has
slightly lesser density as 0.38 crane per sq. kire Triveni Section has the least

density (0.13 crane per sg. km). Only 5 crane (2spand a single) were observed

during the survey along 73.05 km of road travelattise (Chaudhary, 2008).

Nest site selection involves the specific choiceadfite to build a nest, and in marsh
nesting birds it usually occurs just prior to eggihg (Cody, 1985). Proximate cues in
general habitat selection may involve tradition pecies with fidelity (Bongiorno,
1970); pressure from conspecifics or protector igge@nd physical features. Marsh
nesting species can nest only when the physicatemaent is suitable (Tinbergen,
1960; Berger, 1974).

Like all the true wetland birds, Sarus Crane alspethds on wetland for its sustenance

in terms of food and shelter (Mukherjee, Soni &#3harya, 1999). Breeding pairs nest
15



in a wide variety of natural wetlands, along carzatld irrigation ditches, beside village
ponds and in rice paddies. More than other Crameisp, Sarus Cranes also utilize
wetlands in open forests as well as open grassl&sre possible, nests are located in
shallow water where short emergent vegetation imidant, and the use of human-
dominated wetlands is common in India. In this cdke fringe area plantation may

have been a positive factor in the Sarus Cranaifaythe Upper Lake (Nandi, 2006).

The success of Sarus Cranes breeding in rice matid® been estimated by only one
study in western India, which reported that the amppt success of nests in rice
paddieswas slightly lower than that of nests inenoatural habitats (Mukherjee et al.
2002).

The distribution of Sarus Crane nests between padliiyated area and non- cultivable
agricultural marshland was statistically non-sigr@iht. The proportionate area of paddy
cultivable land and non- cultivated agricultural rstfdand was 0.8 and 0.12,
respectively. When the nest distribution in these imicrohabitats was compared with
reference to the proportionate availability of #emicrohabitats, it was clear that
uncultivable agricultural- marshland was preferedr paddy cultivated area, using the
selectivity index (Ivlev, 1961).The selectivity x|l of paddy crop area was-0.21
indicating that nest distribution in this microhibi was slightly less than its
proportionate availability. On the other hand si#ty index of non- cultivable
agricultural marshland was +0.56 indicating a egiee of this area for nesting.
(Mukherjee, 2000)

The preference for wetlands at both the landscapleterritory level in Uttar Pradesh
indicates that an increase in the area devotettéowill force the species to breed in
croplands, given its behavior of perennial teridtlity. The Sarus appears unigue
among cranes in its ability to nest in even veralbmetlands, sometimes very close to
active roads and human habitation, and in nestieguently in croplands (Allan 1996,

Dwyer and Tanner 1992).

All Grus sp. typically laid two eggs (Johnsgar883). The normal clutch size of the
Sarus Crane is two (Ali & Ripley, 1983). Blau (189@ported that in over 100 sets of
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eggs, only two consisted of three, the remaind@isisted of two eggs. Walkinshaw
(1973a) had seen five complete sets of clutchébaalng two eggs. However, he gave
details of 132 sets of which egg number is givéerdg were four sets of one, 126 of
two and two sets of three, average 1.985 eggs. ¢(Randran and Vijayan, 1994) found
18 percent clutches having one egg and 82 perbgches having two eggs at Keolado
National Park. However, in our study we did notfreduction in clutch size.

Sarus pairs that had more wetlands in their teresovere stronger in raising chicks
than those that had few or no wetlands. Furthernpaies that had wetlands territories
converted to agriculture or other land-uses redticen ability to raise chicks (Gopi
Sundar, 2011).

The apparent nest success of visited nests was &i%658% for 2000 and 2001,
respectively (mean 55%). Nest mortality was dugdbrto removal of eggs by people
both years (41%

An d 32% of visited nests).The success (daily safviate) of nests closer to roads was

lower, suggesting that human-related mortality gthg role (Gopi Sundar, 2009).

The effect of habitat on nest success was equiysagbesting that rice fields per se are
not suboptimal as nesting sites. This result isquaito this area, suggesting that
favorable attitudes of farmers still allow Sarusa@rs to nest in rice paddies. Broods
hatching later and those in territories with fewestlands had a lower probability of

survival. Vegetation changes and disturbance durnog harvesting likely decreased
brood survival. Maintaining a patchwork of shallowetlands in rice-dominated

landscapes and ensuring that farmers retain aiymsittitude toward the species are

crucial for survival of Sarus Crane nests and bsd@bpi Sundar, 2009).
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CHAPTER III: MATERIALSAND METHODS

3.1 Study area

The study area is Rupandehi district of Nepal. Rdpéi district lies in the Terai
Region and is situated in Lumbini zone of Westeav&opment Region. The
geographical position is at 220-27 45' latitude and §310"-8330' longitude. Palpa
district lies to the North, Kapilbastu districtttte west, Nawalparasi district to the east
and Uttar Pradesh (a state of India) lies to thetsdrhe district ranges from 100
meters to 1219 meters altitude having 1401 sq.lkea.aviajor rivers of the district are
Tinau, Baghela, Dano, Kotlijham, Kanchan, KothihRo, Tellar etc. It consists of 69
Village Development Committees and 2 municipalitiBlse maximum temperature is
42.£C and minimum is 8.7& and average rainfall is 1391 mm of Rupandehiidtst
Nepal (DDC, 2003).

The Southern belt is defined by the 16 VDCs namaga, Amari, Asurena, Bairighat,
Betkyuia, Bhagwanpur, Bogadi, Madhuvani, MajhghaRakadi, Pharena, Piparhawa,
Rayapur, Rohiniwa,Silhautiya and Simara Marchawse.ilesearch is focused at the
Northern belt of lowland of Rupandehi district wiicovers 18 VDCs namely Sadi,
Jogada, Bishnupura, Suryapura, Manmateriya, DayanBfpamauli, Ekala,
Khudabagar, Kamhariya, Harnaiya, Mainahiya, Hattgzn, Gonaha, Maryadpur,

Basantapur, Dhakdahi and Pokharvindi indicatetéap below.
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Fig.1-Map of study area

3.2 Study time
Intensive field survey was carried out from AugusOctober, 2013.
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3.3 Research Design

Topic selection

Literarture Review = = |sssssssssaag®mmrnnnnsnnnes Field Stl.ldy

Data Collection

Data compilation

Data analysis

THESISPREPARATION

3.4 Methods

3.4.1 Literaturereview

Pertinent reports, thesis, journals, articles weearched and pertinent parts were
incorporated in final report. Population trend @&tgularly based on review of previous

literatures of the researches conducted for pojpulatount. Nevertheless, the

population counts at different timeline from di#et researchers were not conducted

with the similar methodology.
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3.4.2 Field Study

Estimation of population

This intensive study was carried out in mid of Asigto mid of September 2012. It is
the season when the birds lay eggs and remainghsanest which would help avoid
double counting of same individual (Aryal, 2004).

Road as transect was adopted to collect the dafoptfilation status because of the
large body size and open habitat of the bird uistiedy (Bibby et al. 1992 in Shrestha
1996). Canals, wetlands, agricultural lands, resesyetc were visited Transects were
covered on motorcycle and bicycle. In the case daftomcycle, the speed was
maintained at 10 km per hour (Shrestha, 1996).rékearcher stopped at 1 km interval
to search for Sarus Cranes (Chaudhary, 2008). Biedgs in a width of 150 m was
maintained for this bird (Sundar and Kittur SA, 2D1A binocular (50*7, Nikon) was
used to search for Sarus Cranes (Chaudhary, 2B0®ulation data were recorded on
standardized data sheets (Aryal et. al. 2004). Rtipn was classified as pairs or pairs
with juveniles and in single and flocks. Field ohsgions were conducted between
07:00 and 18:00 hours with an assumption that trdsbactivity started in the dawn
and even the birds which fly away from the neske(among the two parents) returned

to the nest. Locations of the cranes were marketaps.

Habitat (agricultural marshland and nonagriculturarshland) was also noted. Paddy
fields were noted as “agricultural land” that i®dsy the crane as sub-optimal nesting
habitat. Non-agricultural marshlands were notethasnajor habitat of the crane that is
denoted by “wetland” which includes fallow land, telacanal and ponds. Agricultural

land adjoining wetland was categorized as “agnigaltland+ wetland”.

3.4.4 Nest status

3.4.4.1 Eggs and nests of the bird

Clutch size and nests

Nests of the bird were approached on foot. Duriesf wisits, the nests were examined,
photographed and measured (Mukherjee, 2000).

* Nest Productivity
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The nesting success of the cranes was studiedms t&f their productivity at individual
nests. Hatching success was calculated. Nestsloeated by field researches based on
information collected in the preliminary survey ahé conversation done with farmers.
Nesting Success= (number of nests with at leasieggehatched*100/ Total number of
nests observed

Hatching Success=No. of eggs that were hatchetbd Mamber of eggs observed * 100
Nests (3-5 in numbers) were visited in 3-5 daysrivdl for at least two times. For nest

productivity, inspecting the nests and around aest monitoring the pairs were done

until chick showed up was done intensively to rddbie fate of nest.
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CHAPTER IV: RESULTS

4.1 Population status

4.1.1 Population

There were 95 Sarus Cranes in the Northern Redi®upandehi District in 248
transects

those were laid in 18 VDCs (Table 1). Among thenesa 58 were adults in pair
(Breeding individuals) and 23 were juveniles andvEte adults in flock and 3 in single
spotted while foraging.Highest number (n=26) ofuSatsrane was observed in
Kamahariya VDC and Sarus Crane and in in ManmateRpkharvindi and Basantapur
VDC the birds were not recorded. The density oLiS&rane in the Northern belt of
Rupandehi district was 1.27 individuals per sqg. km.

Table-1-Population

S.N. VDC Population
1. Mainahiya 7
2. Kamahariya 26
3. Khudabagar 4
4, Dhamauli 16
5. Dhagdahi 4
6. Suryapura 3
7. Bishnupura 11
8. Jogada 3
9. Sadi 2
10. | Hatibangain 3
11. | Gonaha 4
12. | Maryadpur 4
13. | Ekala 2
14. | Manmateriya 0
15. | Pokharvindi 0
16. | Basantapur 0
17. | Dayanagar 4
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‘ Harnaiya 2

Sarus cranes were observed only in 64 transecte@@uB transects. Sarus cranes were
observed in the highest number in one of the tritadaid in Kamhariya VDC in, that

is 14 individuals (11 in flock and 2 in pair witrchick) followed by 6 individuals in

one of the other transects laid in Dhamauli VDC.

Estimated Population in variousVDCs of Rupandehi

® Population
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Figure 2- Population of Sarus crane

4.1.2 Population Dynamics in Rupandehi district

Shrestha, 1995 and Shrestha in 1996 estimated ggapulas 128 and 131 individuals
respectively. Suwal, 1999 estimated 50-75 indivisieand Aryal, 2004 estimated 100
individuals. Suwal, 2007 estimated about 200 irdligils and Gosai, 2011 estimated
140 Sarus Cranes. Manandhar, 2014 estimated 178 Saanes and Gosai et.al. 2013
estimated 95 individuals in the Southern RegiorRapandehi district, where as this
research estimated 95 in the Northern Region ofaRdehi. This study and the study
done by Gosai et al was conducted at the sameitiraeseparate group but as a team,

so the total population of Sarus Cranes in Rupandéting popualtion of Northern
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belt, 95 individuals and Southern belt (with refere to VDCs noted in study area), 95

individuals for the year is estimated to be 190.
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Figure 3- Population estimated by various reseasanevarious years in Rupandehi

4.1.3. Clutch size

Among 19 nests monitored, clutch size of 2 was doinnl8 nests. The clutch size of

two was estimated adding total number of eggs obsen each nest at repetitive visits.

4.2 Nest status
4.2.1 Nest dimension

The average area of nest was found to be 2%/ largest was 3.86%in
Majarhawa, Suryapura VDC and the smallest was 86 Kumrahiya village of
Dhamauli VDC.
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4.2.2 Nest distribution

18 nests were in active stage and 1 was in inastage. Nests were present in nine
VDCs. The highest number of nests were found inrdndi VDC (n=5), where all the

nests were active, followed by Kamahariya VDC (4tag where 3 were active and 1

was inactive.
Table-2- Active and inactive nests

S.N. vDC Active Inactive
1 | Dhamauli 2 3
2 | Kamahariya 3 1
3 | Mainahiya 3 0
4 | Bishnupura 2 0
5 | Dayanagar 0 1
6 | Dhagdahi 1 0
7 | Suryapura 1 0
8 | Hatibangain VDC 1 0
9 | Gonaha VDC 1 0

4.2.3 Vegetations used for nest building

The vegetationsused for nesting building wergza sativa, Elaeocharis dulces,
Cynodon dactyloas well asCympogon microthecdhe frequency 0Oryza sativavas
the highest (24%) followed Hylaeocharis dulce§18.5%) andCynodon dactylon
(9.2%).

26




Frequency of occurence of nesting material
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Figure 4- Frequency of occurrence of nesting sgecie

4.2.4 Nesting habitat

Nests were built more in wetlands. Among the 139)ek.10 % were in wetlands and
5.2 % in agricultural land and 52.6% were obseimedterface of wetland and
agricultural land.

Table: 3 Nesting habitat of Sarus crane

Habitat type Frequency Percent
Wetland 8 42.1
Agricultural land 1 5.3
Wetland+ agricultural land 10 52.6
Total 19 100
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Fig 5- Habitat used for building nests

4.3 Hatching success and breeding success

4.3.1 Hatching Success

In 36 eggs of 18 nests (among the 36 eggs, 2 vaemaged naturally, 3 were destroyed
by people (as per conversation) and 5 were staldrBaeggs were destroyed by
unidentified cause).Hatching success was 23 indat&lin 18 nests. So, hatching
success rate were 63.88 Chicks per 100 eggs ldid2n77 individuals per 100 nests.
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Table - 4 Description of Hatching Success

Parameter Sub- Parameter  Quantity Total Remark
Presence of at lea
*Total Nest 18 18| 1 egg
Eggs in first
Total Eggs Laid visit 28
Eggs added in 36
second visit 8
Naturally
Damaged Damaged 2
No. of eggs
destroyed by
people
3
Stolen 5 10
No. of eggs destroyed * *May be natural
by unknown reasons / anthropogenic
3 cause
Incubating 0 0
No. of Hatching
Success 2
63.88
{(23/36)*1 | chicks
Hatching success per 00}=58.33 | per 100
100 laid egg % eggs laid
127.77
Chicks
Hatching success per {(23/18)*1 | per 100
100 active nests 00} Nest

Note:* Here nest in which minimum one eggs was laid ig odluded. Those nests, in

which even

one egg was not laid they are not included eveanghdhey were active nests.
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** The nest where the reason of damage of eggs werdamtified

4.3.2 Nesting Success:

Among the active nests monitored, at least oneansgggobserved in 18 out of 19 nests.

So, nesting success was 94.73%. 36 eggs were ebsert8 nests.
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CHAPTER V: DISCUSSION

5.1 Population status

The estimated Sarus Crane population was 172 imiighi according to Manandhar,
2014 which compares well with 190 individuals, tb&al population of Sarus crane

observed in this resesarch in Rupandehi distri20ih3.

Clutch size of 2 was found in 18 nests that aré®%. of the nests had two eggs.
Handschuh, 2010 reported clutch size two in 8694465 of 171 nests and one egg in
12.9 % (n= 22). The result was similar to Hands¢2@ 0.

5.2 Nest status

According to Manandhar, 2014, the predominant megterials were Thoti, Katara, Water
hyacinth in wetland’s nest and Dubo, GahachiragRI®othi, Paspalum, Kerunga, Siru
were predominant nest material used in agricultarad by Sarus Cranén this research,
the vegetations used for nesting building were ndeskto beOryza sativa, Elaeocharis
dulces, Cynodon dactylas well aCympogon microthecdhe frequency oOryza
sativawas the highest (24%) followed Byaeocharis dulce§18.5%) andCynodon
dactylon(9.2%). The results are not so far from Manandhasts makes to realise that

the cranes are using aquatic flora, both cultivatedi natural, found in the vicinity.

The average area of nest was similar to the findfn@osai et al (2.14 fh This
research found that the average area of nestésn#.7There is no significantchange in

the area of nest in the North and Southern Rediétupandehi district.

5.3 Nesting habitat

Wetland was preferred more for nesting. Among thedsts, 42.10 % were in wetland

and 5.26 % in agricultural land and 52.6 % in titeriface of wetland and agricultural
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land. In the study conducted by Yaseen et al. 2fib&rved 52% of the nest in

wetland. Hence, there was similarity in the neshiagitat of the species.

5.4 Hatching success and nesting success

Among the previously monitored 36 eggs of 18 nigstke first visit (August 2013), 2
were damaged naturally, 3 was destroyed by peopléavere stolen and 3 eggs were
destroyed for unknown reasons (natural/ anthropgeoial hatching success rate as 23
individuals in 18 nests, So, hatching successisatalculated to be 63.88 Chicks per
100 laid eggs and 127.77 individuals per 100 nBEsis.is higher than the figure of

most of the Southern belt.

So, hatching success rate as 52.4 Chick per 18@¢tgjs and 106.7 (~107) individual
per 100 nests (Gosai et al 2013).

Among the active nests monitored, at least onensgggfound in 18 out of 19 nests. So
nesting success was 94.73%. In the study done bgi@bal. they observed 100%

nesting success. The results confirm the resultshafr researches.
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CHAPTER VI: CONCLUSION AND RECCOMMENDATION

6. 1 Conclusion

The total population estimated in the Northern bels 95 individuals. Among them 72
were adults and 23 were juveniles. The densityapfiScrane in the Northern belt of
Rupandehi district was 1.27 individuals per sqg. Kime average nesting area was 2.76

m?. Clutch size of the Sarus was 2 eggs.

Sarus cranes have higher affinity to wetlands &ndicinity, which is mostly rice field
as an agricultural land. Among the 19 nests, 42Mere in wetland and 5.263 % in
agricultural land and 52.6 % in the interface oflared and agricultural land.
Frequency oDryza sativavas the highest (24%) followed Byaeocharis dulces
(18.5%) andCynodon dactylo9.2%).The maximum size of nest was 3.8im
Majarhawa village of Suryapura VDC and the minimsize of nest was 1.86%m

Kumrahiya village of Dhamauli VDC.

Hatching success rate was 63.88 Chicks per 100elggs$ and 127.77 individuals per
100 nests. Nesting success was 94.73%. 36 eggsolveeeved in 18 out of 19 nests. In
some of the nests 1 more egg was laid due to gedmeakage/stealth of previously

laid eggs.

6.2 Recommendations

» Hatching success of the crane in the Northernviest found good. Population of
Sarus in the following year will give the actuahsual population. So, the study
of the bird should be carried out in the followiyegars as well to understand the
fate of the hatched chicks.

* Nests of Sarus were also found in the interfacgeaifand and paddy field and the
rice plants were used mostly for nest buildingreowetlands should be protected.

In the meantime, the farmers should also be friendglith the bird and its nest.
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ANNEXES

Annex-1: Status of clutch size at the surveyedimgsites

Total No. of
no. of eggs No. of
eggs added | No. | No. of No. of eggs
laid in | No. of |in of eggs eggs destroye
first eggs | second| eggs | destroye | destroye | d by
S.N attemp| hatche | attemp | stole | d by d unknown
Locatior t d t n people | naturally | reasons
Mainahiya
VDC,
1 | Mainahiya 2 2 0 0 0 0 0
Mainahiya
VDC,
2 | Gadshara 1 2 1 0 0 0 0
Kamabhariy
a VvDC,
3 | Sukrauli 2 0 0 0 2 0 0
Kamahariy
a VDC,
4 | Aglauwa 1 1 1 0 1 0 0
Kamabhariy
a VDC,
5 | Barewa 2 0 0 2 0 0 0
Kamabhariy
a VvDC,
6 | Barewa 0 0 0 0 0 0 0
Dayanagar
VDC,
7 | Dhamshar 2 2 0 0 0 0 0
Dhamauli
VDC,
8 | Ahirauli 2 2 0 0O 0 0
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Dhamauli
VDC,
9 | Dubihawa 2 0 0 0 0
Dhamauli
VDC,
10 | Kumrahiya 0 0 0 0 0
No.
Total of
no. of eggs No. of
eggs added No. of | eggs
laid | No. in No. | No. of |eggs destroy
in of secon| of eggs destroy | ed by
first |eggs |d eggs| destroy | ed unkno
S. attem | hatch | attem | stole| ed by | naturall| wn
N. | Location pt ed pt n people |y reasons
Dhamauli VDC,
11 | Ahirauli-D 2 2 0 0 0 0 0
Dhagdhai VDC,
12 | Dhagdhai 2 2 0 0 0 0 0
Dhamauli VDC,
13 | Amauli 2 2 0 0 0 0 0
Suryapura VDC,
14 | Majarhawa 1 2 1 0 0 0 0
BishnupuraVDC,Lund
15| ihawa 1 1 1 0 0 0 1
Hatibangain VDC,
16 | Bairihawa 1 1 1 0 0 0 1
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Gonaha VDC,

17 | Siwapur 1 0
Mainahiya VDC,

18 | Maithawal 1 1
Bishnupura VDC,

19 | Pauwa 1 1

Total 28 23
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Annex-2 Frequency and percentage of occurrencesifrry plant species

Frequency
of
S.N. Nesting Species hame occurrence | Percentage

1 Cynodon Dactylon 5 9.25
2 Oryza sativa 13 24.07
3 Thotrela 1 1.85
4 Chakchira 1 1.85
5 Imperata cylindrica 4 7.40
6 Tinputthi 1 1.85
7 Ipoema cylindrica 2 3.70
Elaeocharis dulces 10 18.51

Budari 2 3.70

10 Bhalwi 3 5.55
11 Brassica campestris 2 3.70
12 Themda species 2 3.70
13 Gund 1 1.85
14 Eichhorniacrassipes 3 5.55
15 Jhabda 1 1.85
16 Cympogon microtheca 1 1.85
17 Cholani 2 3.70
Total 54 100
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Annex-3 Data sheet for population survey

Transect/ ) ) St. End
Location: Habitat Type: Date: ) )
Rep. No. Time: | Time:
Transect bearing Angle:
GPS Way ) Bearing Dist. | Nest
_ ) Side Number Habitat
S.N| Location | Point Ang. (m) | (Y/N)
Type
Lat. | Long. L. | R. F | Juv. (Num.)
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Annex- 4 Data sheet for nest survey

Transect _ ) St. End
Location: Habitat Type: Date: ) )
/Rep. No. Time: | Time:
Heigt | Egg If Crop
Nest
S Acti h No. | Crop | Damage
ize
S. ) R ve/ | Materia | Abov | E;, | Dam| #Area Habitat
GPS Location LB
N P. o Inact I e E,.| age | L | B Type
ive HXO |L/B| YN | (c | (c
(cm)
(cm) | (cm) m) | m)
Lat.
Long.
Lat.
Long.
Lat.
Long.
Lat.
Long.
Lat.
Long.
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Annex-5 Photographs

Photo JResearcher measuring dimension of ; Photo A flocks of 11 Sarus foraging in rice fiel
Sukrauli, Mainahiya VDC Kenauli, Kamahariya \°

Photo 7A pair of Sarus crane; Dhamsar, Dayanagar VDC
Photo 8 Two nestsadarwetland at a distant
about 2m, active in the background a
inactive in the front; Barewa, Kamahat
VDC

Photo 5 A pair of eggs laid by the edge of water c:
Dubihawa, Dhamauli VDC Photo 6 Ehnesting site in the middle
ricefield; Mainahiya Mainahiya VDC
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