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ABSTRACT

Birds often act as a biosensor in a disturbed wetland ecosystem.  Their activities such as feeding, roosting,
breeding, etc. are more confined to wetland areas. The heronry is a communal nesting place of waterbirds
of the orders Ciconiiformes, Pelecaniformes, Suliformes which comprise Egrets, Herons, Storks, Darters,
Cormorants, and Ibis. The present study was focused on the number of nests of the Little Egret (Egretta
garzetta), nesting tree species, and a number of nests on different trees near the Neendakara fishing harbor,
Ashtamudi Wetland (Ramsar site No: 1204), Kollam, Kerala, during June 2018 to March 2020.  Bird counting
was done with the aid of binoculars, a digital camera, and a spotting scope following the direct observation
method.  Little Egret nests were recorded as highest in July (108) and lowest in March (34) during the 2018-
19 period. During 2019-20, the highest number of nests were observed in July (93) and the lowest in March
(15).  Six tree species such as Cocos nucifera, Tectona grandis, Alstonia scholaris, Terminalia catappa, Acacia
nilotica and Casuarina equisetifolia were utilized by the water bird for nest building. Relative abundance data
revealed Cocos nucifera (50%) was the most utilized tree species. Tectona grandis (46%) harbours the highest
proportion of nests. A one-way ANOVA followed by a Tukey’s HSD test showed a significant difference
(P<0.05) in the relative nest abundance per tree species. Higher number of nests and adult birds residing in
the heronry was reported during the wet season (June to November) when compared to the dry season
(December to May). Survival of the heronry was threatened by several factors such as natural disasters,
predation, poaching, and logging prevailing in the study site. However, there were no significant differences
(P>0.05) in the year-wise cumulative nest number.
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Introduction

Avian fauna gains immense importance as bio-indi-
cators, bio-pest controllers, scavengers, pollinators,
and food resources of the ecosystem.  Feeding status
and availability of habitat play an important role in

the distribution of the avian community (Laladhas
and Oommen, 2017). Feeding scarcity associated
with any shift in the natural hydrological cycles
might have affected the nesting behaviour of many
birds (Ramesh and Philip, 2015).  The spatial and
temporal clumping of the nests of waterfowls is re-
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ferred to as heronries. It often acts as a good ecologi-
cal model which provides information about the re-
lationship between fitness parameters and environ-
mental factors as well as about the climatic condi-
tions especially the monsoon phenology (Urfi, 2011).
Low predation pressure, an abundance of dense fo-
liage trees, and adequate availability of nesting ma-
terials and feeding options are the factors that con-
tributed to the successful establishment of good
nesting (Jha, 2012). Suitable nesting sites, availabil-
ity of food, anti-predator advantage, and ther-
moregulatory gains are major driving forces behind
colonial breeding (Wittenberger and Hunt, 1985;
Sashikumar et al., 2015). About 13% of the avian
fauna in the world are colonial nesters (Lack, 1967).
The colonially nesting water birds commonly belong
to families such as Anhingidae, Phalacrocoracidae and
Ciconiidae (Roshnath et al., 2013).  Birds are expected
to select the nest sites which maximize the yield of
their reproductive success (Kim and Koo, 2009).

A total of 26 species of colonially nesting
waterbirds have been reported from India
(Subramanya, 1996).  Several studies have reported
the heronry status of waterbirds from different re-
gions of India (Hilaluddin et al., 2003;
Venkataraman, 2007; Dwevedi et al., 2014; Gohel et
al., 2021; Jabaraj et al., 2021). Out of 26 species of co-
lonially nesting waterbirds in India, 15 species were
found to nest in Kerala (Subramanya, 2005). Later,
Sashikumar et al. (2015) conducted a heronry survey
in the entire state of Kerala. In a heronry survey con-
ducted in 2019, a total of 6,790 nests of 11 species of
birds belonging to 3 families, and among them 586
nests of Little Egrets were reported from all over
Kerala (Roshnath et al., 2020). In this study, 153 nests
of Little Egrets were reported from Kollam district.
Annual heronry surveys have been carried out
throughout the state of Kerala with the support of
the Kerala Forest Department and various NGOs
(Roshnath et al., 2019a; Roshnath et al., 2020). In
Kerala, the majority of studies on heronry were re-
ported from Kumarakom heronry, Northern Kerala
heronry, and Thrissur heronry (Narayanan et al.,
2006a; Narayanan and Vijayan, 2007; Sashikumar et
al., 2011; Anoop et al., 2015; Ajitha and Jose, 2015;
Roshnath et al., 2015; Greeshma et al., 2018;
Greeshma and Jayson, 2020).

Nest site selection of the Herons and Egrets de-
pends on their arrival time and body size (Kim and
Koo, 2009). Little Egret, belongs to the family
Ardeidae. It shows characteristic features such as

morphological differences among the breeding and
non-breeding adults such as the presence of intricate
plumes on the upper breast, mantle, and scapulars
with two thin crest feathers hanging down the back
of its neck (Cramp, 1977; Grimmet et al., 2011). Al-
though monospecific colonies of Little Egrets are
found rarely, it is mostly shown to be shared at the
nesting site with other waterfowls (Hafner et al.,
1994).

Neendakara harbour serves as a predominant
ground for the waterbirds due to its strategic loca-
tion.  This area is a well-known mechanized fishing
center of Kerala having serious ecological and con-
servation problems. The major environmental
threats were excessive fishing pressure, heavy
depletion of the bottom fauna, juvenile fishing,
bycatches, plastic pollution and oil discharges, and
coastal pollution, etc.  The present study aimed to
study the temporal variation in the number of nests
of the Little Egret (Egretta garzetta), the selection of
trees for nesting near the Neendakara fishing har-
bor, Ashtamudi Wetland (Ramsar site No: 1204),
Kollam, Kerala, during June 2018 to March 2020.
This study signifies the importance of conservation
of the heronry established in this wetland area.

Materials and Methods

Study area: Neendakara fishing harbor
(8o56’15.30’’N and 76o32’20.23’’E) which is in the west-
ern part of Ashtamudi wetland (Ramsar Site No:
1204) Kerala, (Fig. 1). It is a major fishing harbor in
Kollam district.
Sampling surveys: Heronry surveys were carried
out from June 2018 to March 2020. The direct obser-
vation method (Altman, 1974) was adopted and
counting was done with the aid of binoculars, a digi-
tal camera, and a spotting scope. The observations
were carried out bi-weekly and the bird species
were identified using a standard field guide
(Grimmet et al., 2011). In the survey, the species of
the nesting bird, the number of nests of each species,
number of nesting trees were counted and recorded
separately, in order to identify the newly built nests.
Seasonal analysis: Mean number of active nests and
number of adult birds residing in the heronry were
compared with respect to the wet season (June to
November) and dry season (December to May) dur-
ing the two periods of the study.
Statistical analysis: Statistical data analysis and
graphical representation of data were performed
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using Microsoft Excel 2007 and R Version 4.2.1.
Mean values were compared using one-way
ANOVA with pair-wise comparisons made with
Tukey’s HSD tests.

Results

Monospecific heronry of Little Egret which belongs
to the family Ardeidae and order Pelecaniformes
(Fig. 2) were recorded during the study period. A
total of 108 and 93 nests were observed in the 2018-
19 and 2019-20 periods, respectively. This heronry
comprises 38 nesting trees which belong to six spe-
cies. The relative abundance of nesting tree species
recorded from the study site showed that the Cocos
nucifera was the most abundant (50%) followed by
Tectona grandis (34%), Acacia nilotica (8%), Alstonia
scholaris (3%), Casuarina equisetifolia (3%) and

Terminalia catappa (3%) (Fig. 3).
The relative nest abundance of Little Egret per

tree showed that Tectona grandis harbours the high-
est proportion (46%) followed by Acacia nilotica, Co-
cos nucifera, Terminalia catappa, Casuarina equisetifolia
and Alstonia scholaris (Fig. 4). A one-way ANOVA

Fig. 1. Location of study site at Ashtamudi wetland, Kollam, Kerala, India.

Fig. 2. Little Egret heronry at Neendakara, Kollam,
Kerala, India.

Fig. 3. Relative abundance of trees recorded from the
Neendakara heronry. TG-Tectona grandis, AN-
Acacia nilotica, AS-Alstonia scholaris, CE-Casuarina
equisetifolia, TC-Terminalia catappa, CN-Cocos
nucifera.

(F=65.5, P<0.05) followed by a Tukey’s HSD test
showed a significant difference in the relative nest
abundance per tree species. The results revealed that
Tectona grandis, Acacia nilotica and Cocos nucifera
have significantly higher (P<0.05) nest abundance in
comparison to other tree species (Fig. 5).

In the first period of the study (June 2018 to May
2019), the highest number of nests was recorded in
the month of July (108). Due to adverse weather con-
ditions such as rainfall and wind, the number of
nests was reduced in August 2018 (100) and Sep-
tember 2018 (80). From January 2019, there was a
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decreasing trend in the number of nests and the low-
est nests counts were recorded during the month of
March (34). Addition of new nests were noticed in
the months of April (48) and May (54) (Fig. 6). Sea-
son wise comparison reveled that, higher number of
active nests per month (87) were observed during
the wet season than dry season (53). Similar trend
was found in the case of adult birds residing in the
heronry, where 109 birds per month were reported
in the wet season while it was reduced to 43 during
the dry season (Fig. 7).

During the second period of the study (June 2019
to March 2020), the highest number of nests were
observed in July 2019 (93) and the lowest number of
nests were recorded during March 2020 (15). In the

month of August 2019, the number of nests (79) was
found to be reduced due to unfavorable weather
conditions. A decreasing trend in the number of
nests was noticed from January 2020 onwards simi-
lar to the first phase of the study (Fig. 8). Higher
number of nests per month (78) were reported dur-
ing the wet season when compared to the dry season
(36). The mean number of adult birds residing in the
heronry were found to be 87 and 39 in the wet and
dry season, respectively. The results of the present
study indicate a reduction in the number of active

Fig. 5. Box plots representing tree-wise cumulative num-
ber of Little Egret nests. Each box plot shows the
minimum, lower quartile, median, upper quartile,
and maximum values. Groups not sharing lower-
case letters are significantly different (P<0.05). Cli-
matic impact on heronry TG-Tectona grandis, AN-
Acacia nilotica, AS-Alstonia scholaris, CE-Casuarina
equisetifolia, TC-Terminalia catappa , CN-Cocos
nucifera.

Fig. 4. Relative abundance of Little Egret nests recorded
from the Neendakara heronry. TG-Tectona
grandis, AN-Acacia nilotica, AS-Alstonia scholaris,
CE-Casuarina equisetifolia, TC-Terminalia catappa,
CN-Cocos nucifera.

Fig. 6. Monthly variation in the number of Little Egret
nest and number of adult birds recorded from the
Neendakara heronries during June 2018-May 2019

Fig. 7. Seasonal variation in the number of Little Egret
nests and number of adult birds recorded during
the two study periods (2018-2019 and 2019-20)
from the Neendakara heronry.

Fig. 8. Monthly variation in the number of Little Egret
nests and number of adult birds recorded from
the Neendakara heronry during June 2019-March
2020
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nests and the number of adult birds during the dry
season when compared to the wet seasons (Fig.7).
One-way ANOVA (F=0.679, P>0.05) revealed that
there were no significant differences in the year-wise
cumulative nest numbers (Fig. 9). Even though there
is a reduction in the number of nests in the second
phase of the study, it is statistically not significant
(P>0.05).

However, features of nesting trees, such as canopy
spread has a positive correlation with nest abun-
dance (Roshnath and Sinu, 2017). Greeshma et al.
(2018) during the heronry studies at Thrissur district
recorded that Little Egret utilised Albazia saman for
nest building.  Heronry study in Northern Bankura,
West Bengal showed most of the nests were
harboured in Phoenix syvelstris (Nayak, 2021).

The present study showed that the active nest-
building habit of the Little Egrets was observed dur-
ing the monsoon season. According to Bennets et al.
(2000), nesting success primarily depends on rain-
fall. The relationship between the nest-building
habit of the waterbirds with the monsoon season
was noticed in several studies (Narayanan et al.,
2006b). A positive correlation was clearly visible be-
tween the breeding season of Painted Stork and
monsoon rainfall (Urfi, 2011). Monsoon season act
as a strong driven force on the feeding behavior of
the heronry birds (Frederick and Collopy, 1989).
Ajitha and Jose (2015) observed the highest number
of birds at Kalletumkara heronry in August and
maximum number of nests in July. In the present
study, the highest number of birds in heronry and
active nests were observed during June to Novem-
ber. Greeshma and Jayson (2020) also recorded simi-
lar observations. When addressing the seasonal im-
pact on the active nesting and nesting birds, the wet
season comparatively favours the active nests and
thereby the number of birds were found in a higher
side during wet season when compared to the ad-
verse dry seasons (Narayanan et al., 2006b; Nsor and
Obodai, 2014). The presence of abundant food re-
sources and thick vegetation secures the nest estab-
lishments during the wet season (Nsor and Obodai,
2014). An increase in stress due to unfavourable con-
ditions during the dry season prevent adult birds
from actively foraging and properly feeding the
nestlings (Skwarska et al., 2022). Even though mon-
soon seasons favours the nesting habit, the extreme
weather conditions during the monsoon seasons
were found to affect it adversely and the destruction
of nests and loss of eggs and nestlings were the di-
rect effect of adverse weather conditions (Dabeta,
2019).

In the second phase of the present study (2019-
2020) a numerical reduction in the number of nests
compared to the first phase of the study (2018-2019)
was recorded even though it was not statistically
significant. A similar trend in the reduction of the
number of nests of Egret species was reported from

Fig. 9. Box plots representing study period wise (2018-19
and 2019-2020) cumulative number of Little Egret
nests recorded from the Neendakara heronry.
Each box plot shows the minimum, lower
quartile, median, upper quartile, and maximum
values

The abundance of adult birds was observed
maximum during the month of August (121) and
minimum during March (9) in the 2018-19 period.
However, in the 2019-20 study period, the highest
number of adult birds was observed during the
month of September (101) and the lowest during the
month of March (18) (Fig. 6, 8). Major threats like
predation, natural calamities, tree logging were ob-
served from the study site.

Discussion

In the present study, Little Egrets were found to use
six different species of trees for building nests, at
Neendakara heronry in which Tectona grandis and
Acacia nilotica showed the highest nest abundance.
Although the most common tree species which were
utilised for nesting by Little Egrets was Cocos
nucifera, the abundance of nesting per tree was
found to be less for this species at Neendakara her-
onry and this may be due to poor canopy spread
and no branching. There is no specific selection for
nesting trees by the Little Egret, its nest distribution
relies on the available vegetation (Parejo et al., 2001).
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the Kerala heronry survey (Roshnath et al., 2019a.,
2020). But Bosco Marengo heronry in the Orba river
reserve in Northwestern Italy showed an increasing
trend in the nests of Little Egrets (Bertolino and
Gola, 2008) during the study period.  Least number
of nests (4) were observed in Kumarakom heronry,
which is the major heronry hotspot in Kerala, among
the ten species of colonial waterbirds was Little
Egret (Narayanan and Vijayan, 2007). Thus, it
showed the importance of the monospecific heronry
of Little Egrets at Neendakara where the nests were
on the higher side when compared to Kumarakom
heronry. Monospecific colonies of Little Egret were
rare and mostly they were found in mixed colonies
(Hafner et al., 1994; Ayas, 2007; Santoro et al., 2010).

Colonial nesters were often vulnerable to anthro-
pogenic disturbances, habitat destruction, climate
changes, and the availability of water and food
(Narwade et al., 2012). In the present study, the her-
onry is closer to Neendakara harbour, the major
fishing harbour in Kollam, where the anthropogenic
pressure was observed in a higher side. Local people
considered the heronry as a nuisance, mainly due to
the foul smell arising from the bird droppings. To
overcome this, we can adopt the method introduced
by the farmers of Nelapattu bird sanctuary, where
guano was used as fertilizer in combination with
water during the irrigating process (Kannan, 2007).

Selection and stratification of nests, and timing of
clutch initiation can affect the breeding success in
heronries with mixed species (Frederick and
Collopy, 1989). In the present study, monospecific
colonies of Little Egrets were observed, where pre-
dation, poaching, logging of trees, and natural ca-
lamities were the factors determining the breeding
success.  Due to predation forces heronry birds are
forced to shift their nesting habitat from wetlands to
urban areas (Roshnath et al., 2019b). Although there
was a high abundance of predatory birds mainly the
Brahminy kites, Black kites and even House crows
at the study site, huge accessibility to food availabil-
ity in Needakara harbour prevents the heronry bird
from migrating to less threatened areas. Little Egrets
present in the study area, were found to be more
tolerant to anthropogenic presence and pressure.
Charutha et al., (2021) reported similar adaptability
of urban heronry birds to their conspecific rural
birds.

Neendakara heronry is one of the two heronry
sites reported from the Kollam district (Roshnath et
al., 2020). As it is located at the premises of

Neendakara harbour, the anthropogenic influences
were found to be maximum and these heronry sites
are still remaining unprotected. This poses a greater
challenge for its conservation. Adopting suitable
heronry guards (Roshnath and Sashikumar, 2019)
will reduce the nuisance produced by the nesting
birds such as droppings, smell, rotting fallen food,
dead chicks, feathers, etc. to some extent. As heron-
ries are significant community units of our bio-
sphere, the maintenance of established heronries
and associated feeding areas is essential to ensure
the stability of the breeding population of heronries.
The role of local peoples in the conservation of her-
onries was reported from various parts of the coun-
try such as communal conservation of heronries
adopted in Karnataka, Tamil Nadu and Andhra
Pradesh (Laladhas and Oommen, 2017). Therefore,
appropriate scientific conservation strategies must
be implemented with the involvement of local stake-
holders for the protection of these heronries and rec-
ommended for an active role in the monitoring and
conservation from the part of Kerala Forests and
Wildlife Department.

Recommendations for conservation

1) A detailed study and monitoring system is
needed for the heronries and associated avian
population.

2) Local-level awareness programme and cam-
paigns, should be conducted for safe guarding
the nests.

3) Ensure the participation of Local and State Gov-
ernment bodies, NGOs in implementing the
measures to protect and conserve the heronries
and nearby wetland habitat. Proper manage-
ment of identified heronry sites require prime
importance.

4) Measures such as heronry guards, and using
guano as fertilisers are to be implemented to re-
duce the nuisance caused by the heronry.

5) Long-term study should be initiated on the im-
pact of development activities and climatic influ-
ence on heronries.

Conclusion

Neendakara heronry, which lies very close to the
Neendakara fishing harbour area and holds a mono
specific colony of Little Egrets. Six tree species were
utilized for nest building by Little Egrets. Although
Cocos nucifera was the most abundant tree species in
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the area, the most utilised tree species were found to
be Tectona grandis and Acacia nilotica.  This was due
to the peculiar features of nesting trees, especially
canopy spread. Higher number of nests and adult
birds residing in the heronry was recorded during
the wet season when compared to the dry season.
The abundance and easy availability of food re-
sources is one of the major reasons for the establish-
ment of these heronries even in the midst of severe
anthropogenic interferences. Persistent and scientific
monitoring and at most care is needed for the con-
servation of these heronries.
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