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Pollinators play a crucial role in the maintenance of agricultural productivity, ecosystem stability,
and reproductive success of flowering plants. But, with rising agricultural intensification and the
fast pace of land conversion, loss of pollinator diversity has become one of the greatest threats to
pollinators around the world. The impact of intensive farming and habitat loss on pollinator
populations and the reproductive success of native plants in various land uses is explored in this
study. The ecological field study took place in three different habitat types: intensive agriculture,
moderately managed agriculture, and semi-natural habitat. Pollinator diversity, frequency of visits,
fruit set, seed set, and crop yield performance were measured via transect observations, pan traps,
and sweep net sampling. To assess ecological relationships between variables, statistical analyses
such as One-Way Analysis of Variance (ANOVA), Pearson correlation, and regression analysis
were used. The results indicated that there were substantial differences in the diversity of pollinators
and reproductive success among land-use types. The highest pollinator species richness (45 species)
and Shannon diversity index (H' = 2.87) were found in semi-natural habitats, whereas the lowest
diversity values (18 species; H' = 1.42) were found in intensive agricultural landscapes. ANOVA
results confirmed statistically significant variations in pollinator richness (F= 18.64, p< 0.001),
fruit set (F = 15.27, p< 0.001), and seed set (F = 13.91, p< 0.01). Pollinator diversity was highly
correlated with plant reproductive success (r = 0.81, p< 0.01). In addition, higher pollinator
densities led to better pollination efficiency and better crop yield performance. Overall, agricultural
intensification and land conversion are significant threats to pollinator communities and ecological
sustainability. To maximize the resilience of pollinators and ensure long-term agricultural
productivity, the following practices are suggested for conservation: conservation tillage and
practices, restoring pollinator habitat, and reducing pesticide use.
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Introduction

Pollinators are an integral part of ensuring
ecosystem health and agricultural productivity,
helping flowering plants reproduce and ensuring
food security. Most of the large number of
of crops

species are pollinated by bees,

butterflies, moths, flies, beetles, and other

pollinating  insects, contributing to the
fertilization of almost 75% of major crop plants
and a large number of wild flowering plants. It
was vital in enhancing crop yields, as well as in
preserving  genetic  diversity, ecosystem
resilience, and biodiversity (Waiker et al., 2025;
Afrin et al., 2026). Pollination by this and other
insects is important for seed production, fruit
development, and the establishment of native
plants in natural and agricultural ecosystems. As
a result, pollinator diversity has become an
environmental

important sustainability and

ecosystem health indicator.

In the past few decades, the rapid
intensification of agriculture and the conversion
of land to non-agricultural uses have become
significant threats to pollinator populations
globally. The loss of hedgerows and monoculture
agrochemicals,

cultivation,  overuse  of

mechanical cultivation, and the increasing
mechanization of farming have all had
detrimental impacts on habitat quality and on the
availability of floral resources (Hirayama et al.,
2025). At the same time, the transformation of
forests, grasslands, and semi-natural habitats into
land used for cultivation and building has led to
the disruption of ecological corridors, which are
vital to the pollinators' movements, nesting, and

foraging (Stavert et al., 2017). This has led to
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decreases in the abundance of pollinators, the
disruption of plant—pollinator interactions, and a
loss of reproductive success in native flowering
plants (Rafferty, 2017). Habitat modification
associated with anthropogenic land use can lead
to ecological imbalance and degradation that is
especially detrimental to native flora, many of
which rely on specialized pollinators (Boieiro et

al., 2025; Muralidharan, 2025).

The loss of species diversity in pollinators has

wider-ranging  ecological and economic
consequences. Loss of pollination services may
lead to lower crop productivity, changes in
ecosystem species composition, and endanger
native plant communities. Furthermore, the
extinction of pollinator species can reduce the
ability of the ecosystem to cope with climate
change and environmental pressures. There is a
need for integrated research designed to assess
the effects of agricultural intensification and land
conversion on pollinator diversity and the
reproductive ability of native flora as a single
study. Several studies have examined pollinator
decline in agricultural landscapes, but none have
investigated the combined effect of agricultural
intensification and land conversion on pollinator

diversity and the reproductive ability of native

flora.

Thus, the objectives of this study are to
examine the effects of agricultural intensification
and land-use conversion on the diversity,
visitation, and reproductive success of native
flowering plants and pollinators. The study
examines the linkages among pollinator
abundance, plant reproductive measures (e.g.,

fruit set, seed set, pollination efficiency), and



habitat alteration. This research will help develop

land-use practices that support sustainable
agriculture and biodiversity conservation by
identifying ecological responses to land-use
change. The results will help policy makers,
environmental planners, and agricultural
stakeholders to create landscapes that benefit

pollinators while maintaining food production.
Key Contributions

e Analyses the effects of agricultural
intensification and land-use change on the
diversity and abundance of pollinators.

e Assesses pollinator success for native
flowering plants in relation to changes in the
pollinator community.

o Establishes ecological connections between
habitat fragmentation, pollinator visits, and
indicators of plant reproduction.

e Provides scientific insights for developing
sustainable land management and pollinator
conservation strategies.

Seven sections compose this paper. Section 11
reviews agricultural modernization, pollinator
diversity, and their success in reproduction.
Section III presents reviews of the literature
concerning the decline of pollinators and
ecosystem sustainability. Section IV provides a
description of the research methodology used in
the study, including statistical analyses. Study
results are provided in Section V, whereas
Section VI discusses the ecological impacts
identified by the research findings. Finally,
conclusions including recommendations for

conservation methods and future research ideas

are provided in Section VIIL.
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Agricultural Intensification and Land

Conversion

Agricultural intensification is the process of
raising agricultural production intensively using
high amounts of chemical fertilizers, pesticides,
irrigation, mechanical cultivation, and high-yield
These can from

crop  varieties. range

monocultures, continuous cropping, large
stocking densities in animal husbandry, precision
farming, and the application of plant protection
products to
(Sachdeva & Anand, 2025). These strategies can

lead to

improve yield per unit area
food production and economic
development, but it can also decrease the

complexity in agricultural landscapes.

Intensification has an adverse impact on
pollinator habitats by reducing the diversity of
flowers, eliminating nesting areas, and increasing
the exposure of pollinators to agrochemicals.
Monoculture systems offer low seasonality and
food resources, impacting pollinator foraging
behavior and decreasing species abundance
(Laha, 2025). Pollinator navigation,
reproduction, and survival rates may be affected
by pesticides, especially neonicotinoids. Habitat
removal of

simplification, including the

hedgerows, wildflower strips, and natural
vegetation fragments, will also provide less
habitat shelter for native pollinator species and

fewer opportunities for breeding.

Pollinator decline is also driven by land
conversion (such as land use change from forest,
wetland, or grassland to agriculture or urban
land). Fragmentation reduces the movement of

pollinators between feeding and nesting sites and



reduces genetic diversity. The changes in the

environment can affect  plant—pollinator
interactions and affect the ecological balance

needed to maintain pollinator populations.
Pollinator Diversity

Habitat availability, floral resource diversity,
climatic conditions, landscape connectivity, and
agricultural management practices all affect
pollinator  diversity.

Multiple  pollinator

communities increase the resilience of
ecosystems and their effectiveness in pollinating

both farmed and wild flora.

Pollinator species richness is significantly

reduced in  agricultural intensification.
Monocultures and chemical-intensive farming
reduce pollinator seasonality diversity by
reducing flowering plant diversity. Specialist
pollinators are especially sensitive as it rely on
particular host plants and fixed habitats for their

existence.

Conserving pollinator diversity is important

for the stability of ecosystems, for -crop
productivity, and for long-term maintenance of
A more diverse

biodiversity. pollinator

assemblage results in pollination stability,
increased seed and fruit yield, and increased

ecosystem resilience to environmental change.
Reproductive Success

Pollinators play a critical role in the
reproduction of many crops and native flowering
plants. They promote both cross-fertilization,
seed set, fruit development, and genetic exchange

between populations of plants by carrying pollen.

Pollinator behavior is also impacted by

agricultural intensification, through decreasing
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foraging patterns, decreasing the number of
visits, or increasing the amount of time
pollinators are exposed to harmful pesticides.
These changes can reduce the effectiveness of
pollination and will have a negative impact on

yield and plant reproductive ability.

Land conversion also affects reproductive
success by destroying pollinator habitat and
decreasing pollinator numbers. Loss of pollinator
activity can lead to reduced fruit-set, seed
viability, and a decrease in the regeneration of
natural vegetation, which becomes problematic

for long-term ecosystem sustainability.
Literature Survey

The current research findings have drawn
attention to the increasing ecological threats
posed by the intensification and transformation
of farmlands due to their adverse effects on
pollinator diversity and ecosystem functions. In
line with this study, ecological intensification
measures can mitigate the consequences of the
harmful practices employed within agriculture
through the provision of pollinator-friendly areas
and biodiversity = conservation  (Kovacs-
Hostyanszki et al., 2017). Likewise, this paper
contended that diversified farms enhance
ecosystem services while producing food in a
sustainable manner. Thereby, the findings of both
illustrate the

papers relationship  between

ecological  sustainability and agricultural

productivity (Kremen, 2020).

The literature review has shown a number of
works describing severe decreases in pollinator
populations as a consequence of intensive

agriculture. Specifically, it was found that



monoculture farming and increased usage of
agricultural chemicals result in a decrease in the
diversity of native pollinators and a change in
pollinator community structure (Mogren et al.,
2016). Besides, it also revealed such factors as
habitat destruction, pesticide application, soil
and water

degradation, depletion as key

determinants of biodiversity loss within
agrosystems (Abudulai et al., 2022; Jing et al.,

2025).

Land conversion has been recognized as yet
another crucial aspect that impacts pollination
services and reproductive fitness of native
species. This paper showed that anthropogenic
land wuse leads to reduced pollination
effectiveness and fitness levels in both males and
females of flowering plants (Aguilar et al., 2025).
The paper also discussed how such changes in
land use negatively affect plant-pollinator
interaction and ecosystem services (Pontarp et
al., 2024). For tropical agricultural lands, it
showed the significance of natural habitats as a
way of enhancing pollinator diversity and

agricultural yield (Buchori et al., 2019).

New studies have also stressed the economic
importance of conserving pollinators. The new
research pointed out that dependency on
pollinators without proper diversification poses a
threat to agricultural productivity (Aizen et al.,
2019). The research also discussed the interplay
between farm and landscape level elements in
determining the efficiency of pollination services
(Nicholson et al., 2017). It has also stressed the
existence of tradeoffs between biodiversity

conservation and profit-making in agricultural

practices (Scheper et al., 2023).
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In general, the review of existing literature
shows that agricultural intensification and habitat
conversion have an adverse impact on pollinator
species diversity, ecological relationships, and
plant reproductive success. Nevertheless, there is
still a lack of comprehensive studies that address
the issue of pollinator diversity and reproductive
success of plants in conjunction with crop yield
under various land use practices. The current

study aims to bridge this gap.
Methods

Study
Methods

Design and Data Collection

The study design used the comparative field
ecologic research approach to assess the impact
of agricultural intensification and land

conversion on pollinator diversity and
reproductive success of the native flora. Land-use
categories were: intensive agricultural fields,
moderately managed agricultural landscapes, and
semi-natural habitats (naturally occurring)
surrounding converted fields. The data were
collected when the flowers were in peak
condition to ensure maximum floral availability

and activity by the pollinators.

Observations were conducted at each study
site at the right time of the day (morning and early
afternoon) in suitable weather (moderate
temperature and low wind speed). Visitation by
pollinators and abundance of flowers and habitat
features were documented systematically. Focal
species were chosen as species of native
flowering plants that occurred in abundance at all
sites, for assessment of reproductive success.

Pollination effectiveness was assessed by



measuring the frequency of flower visits, fruit set

percentage, pollen deposition, and seed set.

Additional  environmental data  were

collected, such as vegetation cover, access to

natural areas, pesticide use intensity, and land use

Journal of Animal Environment, Vol. 18, No. 1, Spring 2026

characteristics. GPS devices were used to capture
geographic coordinates of sampling locations,
which would facilitate spatial analysis of the

habitat fragmentation and landscape structure.

(

METHODOLOGY J

1. STUDY AREA
SELECTION

« Selection of three
land-use types

— Intensive Agricultural
Land

— Moderately Managed
Agricultural Land

— Semi-Natural Habitat

2. DATA COLLECTION

* Field surveys during
flowering season

* Pollinator sampling
(Transect walks,
pan traps, sweep
netting)

* Recording visitation
frequency and
pollinator diversity

3. VARIABLES
MEASURED

* Pollinator species
richness

* Shannon diversity
index

* Average fruit set (%)

* Average seed set (%)

* Crop yield increase (%)

4. DATA ANALYSIS

* Data tabulation and
organization

« Statistical analyses:
— One-Way ANOVA
— Pearson correlation

— Regression analysis

» Comparison among

land-use types

5. INTERPRETATION

« Interpret statistical
results

* Assess impact of
agricultural
intensification and

land conversion
* Draw conclusions
and recommendations

OUTCOME

Understanding the effects of land-use change on pollinator
diversity and reproductive success of native flora

Figure 1: Conceptual Framework for Assessing the Effects of Agricultural Intensification and

Land Conversion on Pollinator Diversity and Native Flora Reproductive Success

Figure 1 is an illustration of the general

Sampling techniques

for

measuring

research methodology used in the research. The
methodology shows the various steps involved in
carrying out the research. These include selecting
the study area, gathering field data, measurement
of parameters related to pollinators and
reproduction, performing statistical tests such as
ANOVA, Pearson correlation, and regression
analysis, and ecological impact interpretation.
The research methodology seeks to determine the
effect of agricultural intensification and land use
change on pollinator diversity and pollination

effectiveness, and plant reproduction.
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pollinator diversity

Standardized transect walks, pan trapping,
and sweep net sampling techniques were used to
determine pollinator diversity. Fixed transects
were set up in each study site, and pollinators
approaching flowering plants were identified and
counted visually at various intervals. A variety of
coloured pan traps were set out on transects to
capture a broad spectrum of taxa of pollinators

such as bees, butterflies, hoverflies, and beetles.



Mobile pollinators unrecorded by visual
surveys were captured using sweep net sampling.
Regional taxonomic guides and biodiversity
databases were used to identify collected
specimens to species level or to genus level. To
compare community composition, diversity
indices, such as species richness, Shannon
diversity index, and Simpson diversity index for

pollinators, were calculated.
Statistical Analysis Methods

Pollinator abundance, pollinator visitation
success, and reproductive success indicators
were summarized across the study sites using
descriptive statistics. Differences in pollinator
diversity and plant reproductive success of the
various land-use types were compared using
One-way Analysis of Variance (ANOVA).
Pollinator diversity was related to reproductive

traits, including fruit set and seed production,

using Pearson correlation analysis.

To analyze the role of agricultural

intensification variables (pesticide intensity,
habitat fragmentation) on pollinator populations,
regression analysis was employed. Ecological
data analysis software was used for statistical

analysis, and significance was set at p< 0.05.
Results

The study showed that there were significant
differences in the diversity of pollinators and
reproductive success between different land-use
and agricultural management practices. The
abundance and species richness of the pollinators
were lower in intensively managed agricultural
habitats than in moderately managed and semi-

natural habitats. Highly monocultured and high
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pesticide sites revealed a significant decrease in

bee, butterfly, and hoverfly abundance.
Landscapes with hedgerows, flowering margins,
and remnant natural vegetation, on the other
hand, had more pollinator species and more

pollinator visitations.

A decrease in pollinator diversity indices was

shown with increasing intensification in
agriculture. Semi-natural habitats showed the
greatest Shannon diversity index, whereas high
levels of intensification in agriculture showed the
lowest, suggesting the decreased ecological
heterogeneity and the limited availability of
floral resources in intensively cultivated areas.
Agricultural intensification was more detrimental
to specialist pollinators than to generalist
pollinators, indicating that ecologically
dependent pollinator communities suffer the

greatest impact from agricultural intensification.

Pollinator reproductive success and plant
reproductive performance were also strongly
reduced by land conversion. Lower levels of
pollination, fruit set, and seed production for
native flowering plants were observed in areas
where native vegetation was cleared to farmland.
Pollinator movement was limited by habitat
fragmentation, and the rate of plant—pollinator
interactions was decreased. Pollinators in
fragmented landscapes had lower foraging time
and less efficiency of visitation, both of which
had a negative effect on the efficiency of pollen

transfers and fertilization success.

In addition, the study revealed that the
diversity of pollinators was positively associated
with the productivity of the crops. Crops from

agricultural sites with higher pollinator richness



had higher yields, better fruit quality, and more
seed production. Pollinator diversity increased
pollination

stability and buffered against

fluctuations in the abundance of individual
pollinator species. Results show that it is possible
to sustain ecological systems and conserve
natural habitats for pollinators while enhancing
agricultural output and sustainability through

landscape diversity and protection.

The study found significant differences in
pollinator diversity and reproductive success
among different land use systems. The lowest
value of pollinator species richness (18 species)
and Shannon diversity index (1.42) was observed
in intensive agricultural land, which also had the
lowest value of increased crop yield (8.5%), fruit
set (54.3%), and seed set (49.8%). Moderately
managed agricultural landscapes exhibited
intermediate ecological performance, with 31

species of pollinators, a Shannon index of 2.16, a

Journal of Animal Environment, Vol. 18, No. 1, Spring 2026

fruit set of 71.5%, a seed set of 68.2%, and a crop
yield improvement of 18.7%. Semi-natural
habitats, on the other hand, had the highest
amount of pollinator species (45) and the highest
Shannon index (2.87), and had significantly
higher fruit set (84.9%), seed set (80.6%), and

crop yield increase (27.4%).

Multiple regression analysis showed that
pesticide intensity and habitat fragmentation
significantly predicted pollinator species richness
(R?=0.68, p< 0.001). Pesticide intensity had a
strong negative effect on pollinator abundance
($=-0.59, p <0.01) while habitat connectivity
had a positive effect on pollinator visitation
frequency ($=0.47, p <0.05). Together,
pollinator diversity was largely explained by the
regression model, suggesting that land-use is a

strong predictor of the stability of the pollinator

population.

Table 1: One-Way ANOVA Results for Pollinator Diversity and Reproductive Success Across

Land-Use Types

Variable Source of Sum of Degrees of Mean Square F-value p-value Significance
Variation Squares Freedom (MS)
(SS) (af)
Pollinator Between Groups 842.57 2 421.29 18.64 <0.001 Significant
Species
Richness
Within Groups 610.48 27 22.61
Shannon Between Groups 3.82 2 1.91 14.37 <0.001 Significant
Diversity Index
Within Groups 3.59 27 0.13
Fruit Set (%) Between Groups 2864.91 2 1432.46 15.27 <0.001 Significant
Within Groups 2532.74 27 93.81
Seed Set (%) Between Groups 2417.35 2 1208.67 13.91 <0.01 Significant
Within Groups 2345.12 27 86.86
Mean Crop Between Groups 18.44 2 9.22 11.56 <0.01 Significant
Yield (t/ha)
Within Groups 21.53 27 0.80

294



The result of the ANOVA (Table 1) shows that
all three measures of merit (pollinator diversity,
reproductive

success, and crop yield) are

statistically ~different among the land-use
categories. The higher F-values and low p-values
(< 0.05) validate the strong influence of
agricultural intensification and land conversion
on pollinator populations and related ecological
functions. Semi-natural habitats were generally
found to perform better ecologically than

intensively managed agriculture.
Discussion

The results of this study show that agricultural
intensification and land conversion are highly
detrimental to the diversity of agricultural
pollinators and to the reproductive success of
native flora. There was a negative relationship
between intensive farming practices (such as
monoculture farming, heavy use of pesticides,
and habitat simplification) and pollinator
abundance and pollination efficiency. The
findings underscore the dangers of unsustainable
agricultural expansion and the importance of
adopting practices that are more environmentally
friendly. Pollinators play a critical role in crop
productivity and ecosystem stability; their loss
can have long-term impacts on both agriculture

and the environment.

Agricultural  systems should include
pollinator-friendly management practices to
promote pollinator diversity in intensively

managed landscapes. Hedgerows, flowering
strips, buffer vegetation, and semi-natural habitat
patches can provide vital foraging and nesting
habitat for pollinators. A further reduction in

pesticide use and promotion of IPM practices
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could further reduce ecological disruption.
Improved floral resource availability across the
seasons, through crop diversification and
rotation, can also contribute to a stable pollinator

community.

Long-term  monitoring  of  pollinator
population dynamics is warranted in future
studies to assess pollinator responses to different
land-use and climate scenarios. Combining

remote sensing, landscape ecology, and
molecular biodiversity assessment techniques
could yield a deeper insight into pollinator
movement patterns and habitat connectivity. The
socio-economic effects of various pollinator
conservation strategies could also be explored for
the development of sustainable agricultural
policy and ecosystem-based land management

strategies.
Conclusion

This study aimed to look at the impact of
agricultural intensification and land conversion
on the diversity of pollinators and the success of
reproduction of native flora in various land use
systems. The results showed that pollinator
abundance, species richness, and pollination
lower due to

efficiency was significantly

intensive agriculture. Semi-natural habitats
always received the highest level of pollinator
diversity and reproductive performance in
comparison to highly intensified agricultural
habitats. The pollinator species richness was
higher in semi-natural habitats compared to
intensive agricultural land, showing the
ecological value of habitat heterogeneity and
availability of floristic resources. Results of the
were that there were

statistical analysis



significant  differences between land-use
categories. Each of the pollinator species richness
(F =18.64, p < 0.001), fruit set (F = 15.27,
p <0.001) and seed set (F =13.91, p < 0.01)
showed strong variations, highlighting the effects
of agricultural intensification and land
conversion on ecological functioning. A strong
positive correlation between pollinator diversity
and reproductive success (r=0.81,p <0.01) was
also found by using Pearson correlation analysis,
suggesting that higher diversity of pollinators is
directly associated with better fruit and seed
production. Furthermore, there was a positive
relationship between crop yield and the richness
of pollinator communities, underlining the

economic and ecological importance of

pollinator ~ conservation. The research
underscores the pressing need for sustainable
agricultural  practices that can promote
productivity while also preserving biodiversity.
Incorporating strategies like flowering field
margins, less reliance on pesticides, conservation
of semi-natural habitats and diversified cropping
systems will lead to more pollinator resilience
and ecosystem stability. Such conservation
practices are critical to safeguarding farm
productivity and native plant reproduction,
especially in the face of environmental stressors.
Long-term ecological monitoring, interactions
with climate change, and sophisticated spatial
modeling of pollinator movement and habitat
connectivity are areas of future research that
should be explored. In-depth analysis of the
socio-economic and ecological advantages of
pollinator-friendly agricultural systems could
environmental

help bolster evidence-based

policies and sustainable land management plans.
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