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FOREWORD

It gives me immense pleasure to present this training manual on “Seil Microplastics:
Contamination Pathways and Analysis”, prepared as a part of the Two-Day Training Program
held on 12" and 13" February, 2026. Microplastics are increasingly recognized as contaminants not
only in marine ecosystems but also in terrestrial environments. Agricultural activities such as plastic
mulching, irrigation systems, and the degradation of plastic materials can contribute to the
accumulation of microplastics in soil, potentially affecting soil health, microbial activity, and crop
productivity.

This manual has been developed to provide comprehensive theoretical knowledge along
with practical exposure to the study of soil microplastics. It addresses key topics including the
sources and pathways of microplastic contamination, their environmental and ecological
implications, sampling design and strategies, laboratory pretreatment procedures, extraction
techniques, and identification methods using analytical tools such as stereomicroscopy and Fourier
Transform Infrared (FTIR) spectroscopy. The manual also emphasizes hands-on laboratory
procedures that enable to gain practical experience in soil sampling, processing, and microplastic
identification.

I am confident that this manual will serve as a valuable learning resource and contribute
significantly to enhancing awareness, research capacity, and scientific understanding of
microplastic contamination in soil ecosystems. Such initiatives are essential for supporting informed
decision-making and promoting sustainable environmental management and agricultural
development.

I commend the authors for this timely and relevant contribution and extend my best wishes
for the successful implementation and wide utilization of this publication.
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PREFACE

The Eastern Himalayan region, particularly the state of Sikkim, serves as a guardian of
ecological integrity and sustainable agriculture. However, the global issue of plastic pollution
has now infiltrated these sensitive ecological areas. Emerging evidence indicates that
microplastic particles, smaller than 5 mm, are no longer confined to marine environments; they
are increasingly found in agricultural soils, posing a silent threat to soil health and food
security.

This training manual is compiled and developed as an integral component of the Two-
Day Training Program on "Soil Microplastics: Contamination Pathways and Analysis",
held on 12 -13™ February, 2026. The program is a crucial part of a project “Assessment of
Microplastic Pollution in Agricultural Soils of Eastern Himalayan Region of Sikkim
State”, (NMHS2024-25/SC-XIII/MG/SL-13/244/33) funded by the National Mission on
Himalayan Studies (NMHS) under the Ministry of Environment, Forest, and Climate Change.
The project focuses on assessing the presence and distribution of microplastic contaminants in
Sikkim’s agricultural landscapes. This initiative represents a proactive effort to protect our
ecologically fragile agro-ecosystems.

The primary objective of this program is to establish a baseline understanding of
microplastic contamination, focusing on specific agricultural practices in Sikkim, such as
plastic mulching, drip and sprinkler irrigation, and protected cultivation in polyhouses. These
practices have been identified as potential pathways for plastics to enter the soil. By identifying
these pathways and understanding the scale of microplastic contamination, this training aims
to raise awareness and equip participants with the knowledge and skills necessary to address
this growing environmental concern.

The program is structured to offer both theoretical knowledge and hands-on experience
in soil microplastic analysis. Sessions cover key topics such as the environmental and
ecological impacts of microplastics, sampling design, pretreatment methods, extraction
techniques, and identification through tools like stereomicroscopes and FTIR (Fourier-
Transform Infrared Spectroscopy). The practical sessions provide participants with valuable,
real-world experience in handling soil samples and conducting microplastic analysis.

This training will contribute to a more sustainable agricultural future in the Eastern
Himalayas. Active participation and collaboration in this endeavor will play a vital role in
tackling the local impacts of a global environmental issue.
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Dr Ghanashyam Singh Yurembam Dr A. K. Pandey
Training Co-Ordinator Dean, CAEPHT
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About the Manual

This manual has been prepared as part of the research project titled “Assessment of
Microplastic Pollution in Agricultural Soils of the Eastern Himalayan Region of Sikkim State”
(NMHS2024-25/SC-XIII/MG/SL-13/244/33), funded by the National Mission on Himalayan Studies
(NMHS) under the Ministry of Environment, Forest and Climate Change (MoEFCC), Government
of India. The project focuses on assessing the presence and distribution of microplastic contaminants
in the agricultural landscapes of Sikkim, a region characterized by ecologically fragile mountain
ecosystems and diverse farming practices. This initiative represents a proactive effort to safeguard

the sustainability and health of these sensitive agro-ecosystems.

The project aims to evaluate the extent of microplastic contamination in agricultural soils of
Sikkim and establish a baseline understanding of their occurrence across different farming systems.
It further investigates the spatial distribution, size, abundance, and pollution characteristics of
microplastics in agricultural soils to identify patterns and potential sources of contamination. In
addition, the project seeks to assess and model the environmental risks associated with microplastic
pollution in agricultural ecosystems, with particular emphasis on soil health, crop productivity, and
ecological sustainability. Based on these findings, the study also aims to develop suitable eco-friendly

agro-environmental mitigation strategies to reduce microplastic contamination and promote

sustainable agricultural practices in the region.
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