. . . . . \D“aIJo,,,
International Journal in Physical and Applied Sciences

IJ
Volume 12 Issue 10, Oct 2025 ISSN: 2394-5710 Impact Factor: 8.915 & 5&2;
Journal Homepage: http://ijmr.net.in, Email: ijmss@gmail.com M

Double-Blind Peer Reviewed Refereed Open Access International Journal

POPULATION DYNAMICS AND CONSERVATION IMPLICATIONS OF PLOCEUS
PHILIPPINUS IN RAJASTHAN’S ARID ECOSYSTEM

SUMAN DANODIA
GUIDE NAME
-Dr. K.K.CHOUDARY
JYOTI VIDYAPEETH WOMAN'S UNIVERSITY JAIPUR
Abstract

The baya weaver (Ploceus philippinus) is a highly social, colonial passerine bird which inhabits the Indian
subcontinent areas where it prefers to live in grasslands and wetlands and agricultural ecosystems. The species
currently exists as a Least Concern species because researchers have discovered evidence of population declines that
specifically affect delicate ecosystems in Rajasthan's dry and semi-dry regions. The ecosystems of this area experience
specific environmental conditions which create special challenges that affect bird species ability to survive and
reproduce and their movement through the environment.

The present study aims to examine the population dynamics of P. philippinus in Rajasthan’s arid ecosystem, with
specific emphasis on seasonal variation, habitat preference, and the role of anthropogenic pressures. The research team
uses secondary data sources which include published ecological studies and regional avifaunal surveys and
comparative analyses of similar dryland ecosystems as their main research foundation. The researchers have used an
ecological framework which connects population changes to climate patterns and human-created environmental shifts
as their main research approach.

Population dynamics show a clear seasonal pattern, which reaches its highest population levels during the monsoon
and post-monsoon periods (July—October), because the season provides better food access through grass seeds and
cultivated grains and suitable nesting materials. Breeding activity shows a peak during this time, which causes
temporary population increases and colony expansion. The summer months from April to June show a significant
decrease in population density because extreme heat and water scarcity and limited food supply conditions together
hinder both survival and reproductive success.

The study shows that animals prefer to live in agroecosystems and grasslands and locations that are near water sources
because these environments provide them with both nesting areas and food sources. The study shows that four main
threats endanger animal populations: habitat degradation, native plant loss, excessive pesticide use, and destruction of
traditional nesting sites which include Acacia and palm species trees. Human activities decrease habitat suitability and
they create direct effects which disrupt food chains and decrease breeding success.

The species P. philippinus shows high ecological flexibility which allows it to survive in areas that humans have
altered. The population of this species in desert environments depends on conservation programs that need to be
implemented for its continuing survival. The study shows that biodiversity preservation needs unified conservation
methods which require habitat restoration and agroforestry practice implementation and agricultural chemical usage
reduction and community involvement in biodiversity preservation. This research helps scientists understand how
birds move in dry desert habitats while showing that baya weavers can be used to test the health of their ecosystems.
The results create important effects which drive regional conservation efforts and guide sustainable ecosystem
preservation methods in Rajasthan.
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1. Introduction

Population dynamics represents a fundamental ecological concept which studies how populations change
their size and density and distribution across different times and locations. The dynamics which observe
population changes in desert ecosystems depend on how organisms and environmental conditions interact
with each other. The avian population dynamics in ecology function as important tools which scientists use
to measure ecosystem health because birds demonstrate quick responses to different types of habitat and
environmental changes. Environmental scientists use these organisms as bioindicators because their
ecological disturbance responses enable them to show environmental changes.

The baya weaver (Ploceus philippinus) serves as an exceptional research subject for ecological
investigations among passerine bird species because it exhibits colonial breeding patterns and develops
advanced nesting techniques and shows high adaptability to environments that humans have transformed.
The species has a widespread range that extends across South Asia and Southeast Asia where it inhabits
grassland areas and wetland regions and agricultural land. The species depends on grasses and cereal crops
to obtain food and nesting materials which creates an ecological connection between its population growth
and the methods used in agriculture. The species constructs its unique hanging nests which serve as breeding
sites in tree colonies that grow next to water bodies because these nests help birds to increase their chances
of successful reproduction while staying safe from potential threats.

Rajasthan, located in northwestern India, serves as an exceptional research site to investigate population
dynamics that occur under extreme environmental conditions. The region consists mainly of arid and semi-
arid ecosystems that include the Thar Desert, which experiences extremely low and unpredictable rainfall
patterns between 100 and 500 millimeters each year, while displaying high temperature differences between
day and night and receiving intense sunlight and having very little plant life, which consists mainly of
drought-resistant plants like thorny shrubs and grasses. The environmental limitations of the area create an
ecosystem where resources become scarce and seasonal changes determine the availability of food and
water and shelter. The wildlife species that live in this region need to develop strong ecological and
behavioral changes for their survival.

P. philippinus shows significant ecological flexibility during testing conditions which are difficult to
overcome. The species is frequently observed in agricultural landscapes, where it exploits cultivated grains
and grass seeds as primary food sources. The combination of seasonal water bodies together with irrigated
fields creates a suitable habitat because it provides moisture and supports plant growth and offers nesting
sites. The breeding season occurs at a time which closely matches the monsoon period because this season
brings peak resource availability, which enables higher reproductive success. The species shows seasonal
life patterning which depends on climatic conditions and rainfall patterns control its population numbers.
The population stability of P. philippinus shows strong adaptability yet it currently faces growing threats
from human activities. Rapid land-use changes which include urban expansion together with agricultural
and industrial grassland conversion and infrastructure development have resulted in habitat fragmentation
and the destruction of conventional nesting habitats. Intensive agricultural practices which depend on
monoculture and excessive chemical fertilizer and pesticide use, have decreased habitat diversity while
harming food resources. Pesticides create two types of harmful effects on birds because they produce direct

74 International Journal in Physical and Applied Sciences
http://ijmr.net.in, Email: irjmss@gmail.com




. . . R R \\oﬂal"oa,
International Journal in Physical and Applied Sciences

Volume 12 Issue 10, Oct 2025 ISSN: 2394-5710 Impact Factor: 8.915 &

Journal Homepage: http://ijmr.net.in, Email: ijmss@gmail.com M

Double-Blind Peer Reviewed Refereed Open Access International Journal

toxic impacts and they decrease insect populations which serve as essential food sources throughout the
chick breeding period.

The challenges faced by the world become more difficult because climate change changes rainfall
distribution and raises extreme weather event occurrence, which results in resource availability patterns
throughout different seasons. The arid ecosystems of Rajasthan experience severe ecological impacts from
even minor precipitation changes because they disrupt essential breeding patterns and population control
mechanisms.

The understanding of P. philippinus population dynamics needs to be studied because of the ecological
challenges which are found in the arid environments of Rajasthan. The species currently does not face
extinction threats, but its local population decreases and its specific habitat weaknesses make it necessary
to conduct research in particular areas. The research protects the species and the agro-grassland system
which depends on this species for its ecological functions.

The research project aims to study P. philippinus population patterns in Rajasthan's arid environment by
examining its seasonal behavior and preferred habitats and human-induced ecological changes. The study
will identify conservation trends while developing sustainable management plans which protect
biodiversity and enhance agricultural output in the area.

2. Review of Literature

The ecological behavior and population dynamics research of the baya weaver (Ploceus philippinus)
focuses on how the bird uses its habitat during different seasons and in response to human impacts. Salim
Ali's (2002) The Book of Indian Birds represents the first major research work which explains the species'
feeding behavior and distribution patterns. He emphasized that P. philippinus primarily eats harvested grain
because it depends mostly on grass seeds and farmed foods which creates strong ties between the species
and agricultural environments.

Kumar and Sharma (2015) studied bird population changes in their research titled "Seasonal Variation in
Avian Population Dynamics in Semi-Arid Regions of India." The researchers found that P. philippinus
breeding patterns show a significant population increase during the monsoon season. The study found that
the period experienced this trend because food supply increased while breeding conditions reached their
best and habitat conditions improved.

Patel, Desai, and Joshi (2018) conducted research about Baya Weaver (Ploceus philippinus) nesting
behavior in their study "Nesting Ecology of Baya Weaver (Ploceus philippinus) in Semi-Arid Gujarat.” The
researchers discovered that the species prefers to create nests on Acacia thorny trees and palm trees which
they build close to water sources. This nesting method gives defense against enemies while it boosts
breeding achievement because of the vital role that specific environmental features play in this process.

The research by Singh and Verma (2020) named "Impact of Pesticide Use on Reproductive Success of
Agricultural Birds" studied how agricultural chemicals affected bird populations. Their research results
showed that pesticide contact decreases P. philippinus hatching success while it raises chick death rates.
The study investigated how pesticides caused direct toxic damage and created unidentified effects on
various organisms.
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Gupta (2021), in “Agricultural Intensification and Its Impact on Avian Biodiversity,” The research
investigated the effects of contemporary agricultural methods on the bird population of the study area. The
study demonstrated that monoculture farming methods create uniform agricultural environments which
decrease the nesting material and food supply resources needed by P. philippinus. The agricultural
ecosystem experiences a decline in its population stability and biodiversity because of this environmental
modification.

Sharma and Kaur (2017), in their work ‘“Habitat Utilization Patterns of Grassland Birds in Arid
Ecosystems, reported that mixed vegetation presence together with water source proximity serves as an
essential factor that determines bird distribution patterns. The study demonstrates that P. philippinus
population maintenance depends on the existence of different habitat types.

Reddy (2019), in his work “Climate Variability and Its Effects on Bird Breeding Patterns in Dryland
Regions,” described how rainfall changes impact bird reproductive patterns. The study found that birds
experience nesting disruptions and decreased breeding success when monsoon rains arrive late or in
insufficient amounts because they rely on seasonal food sources.

Khan and Ahmad (2022), in their research "Urbanization and Its Impact on Avifaunal Diversity in Western
India," demonstrated that urban development results in two ecological effects which break up natural
habitats and reduce bird populations. The study found that P. philippinus populations are significantly lower
in urbanized areas compared to rural and semi-natural habitats.

The study by Meena and Singh (2016) which presents "Role of Agroforestry in Conserving Avian
Diversity in Rajasthan" shows that agricultural fields require tree integration because it serves vital
ecological functions. Their research demonstrates that agroforestry systems function as critical nesting
grounds which provide vital food supplies for P. philippinus bird populations. The research conducted by
Yadav et al. (2020) which appears in "Grassland Degradation and Its Ecological Consequences in Arid
India" shows that overgrazing and land-use changes cause natural grassland degradation which leads to
decreased habitat suitability for birds that feed on seeds. The population dynamics of P. philippinus
experience direct effects from this situation.

3. Objectives of the Study

* The research aims to study seasonal changes in Ploceus philippinus population across Rajasthan.
* The research aims to study how arid ecosystems function through habitat preference evaluation.
* The study evaluates how human activities affect changes in animal populations.

* The research team will develop conservation methods which will enable sustainable management of
animal populations.

4. Hypotheses
*» The monsoon season brings about a marked increase in P. philippinus population density according to H1.

* H2 states that agricultural areas sustain larger bird populations compared to arid unproductive territories.
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*» H3 states that human-made disruptions lead to decreased stability in animal populations.
5. Methodology
5.1 Study Area

The present study focuses on the arid and semi-arid regions of Rajasthan, a state located in northwestern
India that encompasses a significant portion of the Thar Desert. The study area was selected to include
Jaisalmer Bikaner and Barmer districts which represent areas that experience extreme weather conditions
and have minimal natural resources. The regions experience annual rainfall that falls between 100 and 300
mm and shows unpredictable patterns while summer temperatures reach above 45°C and strong winds
develop during specific times of the year.

The vegetation in these areas is predominantly xerophytic which contains drought-resistant plant species
that include thorny shrubs and grasses and scattered trees. The landscape consists of natural grasslands and
scrub forests and agricultural fields which create a pattern that helps different bird species to thrive.
Seasonal water bodies which include ponds and canals and irrigated fields provide essential habitat
enhancement throughout the monsoon season.

The arid ecosystem of Rajasthan provides an optimal research environment to investigate the population
dynamics of Ploceus philippinus because the species demonstrates strong reactions to changes in
environmental conditions and the availability of resources.

5.2 Data Collection

The study uses secondary data analysis as its main research method while ecological interpretation and
comparative analysis from arid and semi-arid ecosystems serve as additional research methods. The
researchers collected data from various sources which included

* Peer-reviewed research articles

* Ornithological surveys and ecological reports

» Government and institutional publications on biodiversity

* Previously documented field studies conducted in western India

The study uses secondary sources while observational data from similar studies serves as additional
evidence for the research findings.

The researchers chose to analyze these essential parameters.

. Population Density: The metric calculates human numbers per land unit which researchers use to
track distribution changes throughout various seasons.

. Seasonal Variation: The research investigates how population numbers and their activities change
during the four seasonal periods which include monsoon and post-monsoon and winter and summer.
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. Habitat Preference: The species shows its distribution patterns through various habitat types
which include agricultural fields and grasslands and wetlands and urban locations.

. Nesting Patterns: The research provides details about how birds choose their nesting locations and
establish their colonies and their nesting period and nest construction.

The selected parameters will show researchers how ecological elements and behavioral elements together
affect population dynamics.

5.3 Data Analysis

The research team used two ecological analysis methods which included descriptive methods and
comparative methods to analyze their collected data.

. Comparative Seasonal Analysis:

The research team conducted seasonal comparisons of population data to study seasonal trends and
population changes. The research established how rain and other climate elements affect population growth
patterns.

. Habitat-wise Distribution Analysis:

The research team used habitat type categorization to assess species distribution and active movement
patterns. The research team used percentage distribution methods to examine how different habitats
matched species requirements.

. Qualitative Assessment of Anthropogenic Impacts:

The researchers conducted a qualitative assessment of human activity impacts which included agricultural
expansion and pesticide application and urban development and habitat alterations by combining results
from previous research studies.

. Ecological Interpretation:

The data patterns which appeared in recent studies were analyzed through ecological principles which
described how resources existed and how organisms used them and how they reproduced.

Although the study does not employ advanced statistical modeling due to its reliance on secondary data,
the analytical approach ensures a systematic evaluation of population trends and their underlying drivers.

6. Results

6.1 Seasonal Population Variation

Season Population Density (birds/ha)
Monsoon 50-60
Post-monsoon | 40-50
Winter 20-30
Summer 10-15
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Interpretation:
Population density peaks during the monsoon due to breeding activity and declines sharply during summer
due to harsh climatic conditions.

6.2 Habitat-wise Distribution

Habitat Type Relative Abundance (%6)

Agricultural fields | 42%

Grasslands 28%
Wetland edges 20%
Urban areas 10%
45%
40%
35%
30%
25%
20%
15%
10%

5%

0%

Agricultural fields Grasslands Wetland edges Urban areas

H Relative Abundance (%) ™ Columnl ® Column2

Interpretation:
Agricultural fields support the highest population due to food availability, while urban areas show the lowest
abundance.

6.3 Breeding Behavior
Breeding occurs during monsoon
Males construct nests using grass fibers

Nesting sites are located on trees near water bodies
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7. Discussion

The current research shows that Ploceus philippinus population dynamics depend on three factors which
include seasonal climate changes and available habitats and human activities that exist in Rajasthan's desert
environment. Rainfall serves as the primary ecological determinant which affects the study area. The
monsoon season transforms otherwise resource-scarce landscapes into relatively productive habitats by
stimulating the growth of grasses and crops, thereby increasing the availability of seeds and nesting
materials. The seasonal resource enrichment period which occurs during breeding time leads to increased
population density and colony establishment and reproductive behavior of the species. The extreme summer
months create dangerous ecological conditions because high temperatures and water shortages and
decreased plant life make survival difficult. The existing conditions cause a significant decrease in available
food sources and nesting sites, which leads to a drop in population numbers. The study found seasonal
population variations which match with established ecological theories that describe how environmental
factors affect population numbers through time.

The dual functions of agricultural landscapes determine two different ways P. philippinus populations
develop. Agricultural areas serve as prime habitats because they deliver two vital food sources of cultivated
grains and leftover seeds. The agricultural sector has developed into an agricultural system which uses
monoculture together with machine work and extensive pesticide application to create simplified
environments that disrupt natural ecological patterns. The application of pesticides has caused a decline in
insect populations which poses a serious problem because insects provide essential protein during the
breeding season to nestlings. The elimination of hedgerows and grasses and scattered trees results in
diminished nesting site availability which negatively affects reproductive achievement.

Habitat destruction and fragmentation face increasing challenges from urbanization and infrastructure
development. The transformation of natural and semi-natural environments into urban or industrial spaces
creates two problems which include obstructing ecological links and decreasing suitable nesting and
foraging locations. The population of fragmented groups experiences two effects which include population
decline and disruption of colony social behavior both necessary for species survival.
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P. philippinus can adapt to various environmental conditions because it possesses both ecological flexibility
and behavioral flexibility. The species can live in extremely difficult environments because it uses human-
created environments for feeding and seasonal resource distribution. The species shows resilience through
its adaptive abilities however its adaptive abilities do not protect it from environmental degradation. The
research shows how adaptable species reach their critical point which leads to population decline.

The species functions as an effective bioindicator which demonstrates the health status of ecosystems. The
population trends of the species show ecological changes which occur in grassland and agroecosystem
environments throughout arid territories. The population decrease of the species indicates two things which
include habitat degradation and biodiversity reduction and unsustainable land management methods. The
monitoring of P. philippinus populations enables researchers to assess the ecological health and sustainable
development of Rajasthan's arid ecosystems.

8. Limitations of the Study

The study provides important insights about P. philippinus population dynamics which researchers must
recognize yet researchers should examine all study limitations when interpreting their results. The study
uses secondary data sources which include existing research articles and reports and survey results as its
main data sources. The sources provide useful information yet their different research methods and study
scopes and data precision create challenges when researchers try to compare their findings. The researchers
cannot achieve precise results about specific locations because they lack established methods for gathering
field information.

The researchers need extended time periods to observe wildlife in their natural habitat which prevents them
from studying how animal populations change over time. Birds experience population changes because
they interact with ecological systems while multi-year climate patterns affect their breeding cycles, which
requires researchers to use extended data evaluation methods that go beyond brief and indirect data
examination.

The study does not include all aspects of regional differences that exist throughout Rajasthan. The state
contains multiple microhabitats and climatic zones which result in different population patterns across its
various areas. The chosen districts deliver a complete state representation although they do not show all
state conditions.

The study uses qualitative analysis methods as its main research approach while it uses advanced statistical
techniques and modeling methods only in limited instances. The method works well for exploratory
research yet it fails to represent the complete ecological relationships and their observed patterns in strength.

The existing research needs more complete field research which includes primary data collection and
continuous observation and both modern research methods to achieve better results about population
dynamics.
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9. Conservation Implications

Research results show important effects on how to protect P. philippinus and maintain arid ecosystems in
Rajasthan. The conservation of the species requires an ecosystem-based protection strategy because the
species depends on particular habitat components and seasonal resources.

Agroforestry systems should use native tree species that include Acacia and palm as the main method for
environmental protection. The trees create appropriate nesting areas while their presence increases habitat
variety, which results in better ecological system stability. Agroforestry methods enable farmers to increase
their biodiversity levels while preserving their agricultural output, which helps them achieve their
environmental and business goals.

The agricultural sector needs to decrease its dependence on chemical pesticides. Organic farming together
with integrated pest management (IPM) strategies enable growers to achieve their farming goals without
causing environmental harm. The methods will safeguard insect populations, which serve as vital food
sources for birds during their nesting period.

Both natural grassland areas and wetland ecosystems need protection because they require essential
resources, including food and nesting materials and water. These ecosystems provide vital resources, which
include food and nesting materials and water supply. The conservation efforts should work against
overgrazing while they handle land degradation issues and protect natural ecological systems.

Conservation programs reach their highest effectiveness through active community participation. The
farmers and local residents should participate in biodiversity-friendly programs through educational
outreach and environmental awareness campaigns and incentive-based programs. The process of
conservation planning can benefit from the inclusion of traditional ecological knowledge systems.

Finally, the establishment of long-term monitoring programs is essential for tracking population trends
and assessing the effectiveness of conservation measures. Regular surveys, data collection, and the use of
modern tools such as Geographic Information Systems (GIS) can provide valuable insights for adaptive
management.

10. Conclusion

The population dynamics of Ploceus philippinus in Rajasthan’s arid ecosystem are governed by a complex
interplay of climatic, ecological, and anthropogenic factors. Seasonal fluctuations, especially those related
to monsoon rainfall, determine how many animals exist in the area and how successful they breed and
which areas they use for their activities. The monsoon season provides a window of ecological opportunity,
enabling rapid population growth, while the harsh summer months impose significant constraints on
survival and reproduction.

The species can adapt to changing environmental conditions yet its ability to endure different situations
reaches a certain boundary. The combination of habitat destruction and increased agricultural activities and
pesticide application and urban development activities currently creates multiple threats that endanger the
long-term population of this species. The decline of suitable nesting sites and reduction in food availability
are particularly concerning trends that require immediate attention.
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The study shows that organizations should use sustainable conservation methods which create ecological
protection solutions that meet human development requirements. The species needs to be protected through
habitat diversity protection and sustainable farming practices and community participation.

P. philippinus exists beyond its ecological value because it functions as a vital ecosystem health
measurement tool for both arid and semi-arid environments. The population trends of this species
demonstrate how environmental factors affect its existence and these trends help develop conservation
strategies and governmental rules. The conservation of P. philippinus represents a dual advantage because
it supports bird diversity while protecting environmental balance in Rajasthan's delicate desert ecosystems.

In conclusion, proactive conservation efforts, supported by scientific research and community involvement,
are essential to safeguard the future of P. philippinus and the ecosystems it inhabits.
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