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Preface

Soil formation in Nepal is dynamic due to continuing active weathering that makes Nepalese
soils young and fragile. Nepalese farming is largely based on the soil medium and must ensure
food security for around 29 million people. Globally, soil solely produces 95% of the food
required for human beings, making soil vital for human food and nutrition security along with
delivery of numerous eco-system services. The importance of soil is even more pronounced
for food production in Nepal due to its landlocked geography. To ensure food and nutritional
security, maintaining and enhancing soil fertility is of prime importance. Soil fertility is
governed by a multitude of factors, including parent materials, soil types, input management,
soil microbial activity, and many others. In this book, we elucidate different aspects of soils to
inform national and international readers about the key features of the soils of Nepal. We also
aim to make this effort a national soil reference book that will help others understand the
young and dynamic soils of Nepal.

There have been numerous soil studies conducted in Nepal but most are produced as gray
literature or inaccessible journal articles, and very few open-access articles are available.
Because researchers and academics have always struggled to find consolidated information on
the soils of Nepal, our contributing authors have together collected more than 1500 references
to assemble the key information about Nepalese soils in one place. We have decided to publish
this book as part of the “World Soil Book Series” to make this information available to global
audiences who are eager to learn about the soils of Nepal. We believe this book will fulfill
readers’ quests to some extent.

The authors in this book are subject matter specialists for their respective chapters who
understand Nepalese soils from both local and national perspectives. Authors from geology,
environmental, and soil backgrounds together combined their efforts to make this book
informative. The affiliation of authors to different institutions, such as the Nepal Agricultural
Research Council, Kathmandu University, Institute of Forestry, Institute of Engineering, the
International Fertilizer Development Center, the University of Tennessee-Knoxville, New
Mexico State University, University of New England, and Chinese Academy of Sciences,
among others, showed a wide range of collaboration. This collaborative work helps to shape
the book chapters concisely and comprehensively for the global academic community.

Lalitpur, Nepal Roshan Babu Ojha
Knoxville, USA Dinesh Panday

vii



Acknowledgments

This book, The Soils of Nepal, would not be possible in the current shape without the support
of our valuable authors who agreed to write each of its chapters. Our sincere thanks go to all
lead authors and co-authors of this book. We are grateful to Dr. Renuka Shrestha, Chief of
Agronomy Research Center, NARC, for her valuable suggestions; Prof. Roshan Man Bajra-
charya for reviewing chapter “soil issues and future perspective”; and are equally grateful to
Dr. Deepak Bhandari, Executive Director of NARC, for providing a graceful foreword. We
would also like to thank Mr. Ian Rogers for his English editing service, Er. Bikesh Twanabasu
for mapping, Mr. Suresh Rettagunta facilitating during book publication process, and series
editor Prof. Alfred E. Hartemink for providing critical review and feedback on the book.
Additionally, this book would not come to this shape without the reference work and data
collected by several researchers and institutions. We would like to pass our immense gratitude
to all those who involved including National Land Use Planning project, Nepal. Finally, we
received immense support and best wishes from our senior soil scientists, fellows, and family
members, and wish to send them all a great round of applause.

Roshan Babu Ojha
Dinesh Panday

ix



Contents

1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Roshan Babu Ojha and Dinesh Panday

2 History of Soil Research . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Krishna Bahadur Karki and Shree Prasad Vista

3 Climate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
Basanta Paudel, Dinesh Panday, and Kundan Dhakal

4 Geology and Physiography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
Basanta Raj Adhikari and Roshan Babu Ojha

5 Land Use and Land Cover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
Basanta Paudel and Basanta Raj Adhikari

6 Soil Formation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
Roshan Man Bajracharya

7 Soil Types, Soil Classification, and Mapping . . . . . . . . . . . . . . . . . . . . . . . . . 63
Subhasha Nanda Vaidya, Dil Prasad Sherchan, Krishna Raj Tiwari,
Subash Subedi, Krishna Bahadur Karki, Dinesh Panday, and Roshan Babu Ojha

8 Soil Properties . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91
Shree Prasad Vista, Krishna Bahadur Karki, Yam Kanta Gaihre, Sonisa Sharma,
and Bandhu Raj Baral

9 Soil Fertility and Nutrient Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111
Krishna Bahadur Karki, Dil Prasad Sherchan, Dinesh Panday,
and Rajan Ghimire

10 Land Degradation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127
Krishna Bahadur Karki and Roshan Babu Ojha

11 Soils and Humans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143
Dinesh Panday, Shree Prasad Vista, Dikshit Poudel, Arjun Chhetri,
and Bharat Sharma Acharya

12 Soil Issues and Future Perspective . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151
Roshan Babu Ojha, Krishna Bahadur Karki, and Dinesh Panday

Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159

xi



Editors and Contributors

About the Editors

Roshan Babu Ojha (M.Sc. Ag., 2014; B.Sc. Ag., 2012 Tribhuvan University), a Ph.D.
candidate at the University of New England, Australia, is a soil scientist to the National Soil
Science Research Centre, Nepal Agricultural Research Council (NARC) since 2015. Before
joining NARC, he worked as an Assistant Professor at Purwanchal University and taught
several courses of soil science. Soil fertility, soil carbon, and pedology are his field of
expertise. As a national focal point from Nepal, he represented the Global Soil Partnership
(GSP) program of Food and Agriculture Organization of the United Nations (UNFAO), Rome,
Italy from 2016 to 2018. He is an awardee of “Young Scientist” award (2017) presented by
Society of Agriculture Innovation and Development, India and “Outstanding Contribution
Scientist in Soil Conservation” award (2018) jointly presented by the GSP, UNFAO, Italy and
the organizing committee of soil health and sustainable development international symposium,
China. Realizing the immense potentiality of soils in our life, he is keen to learn and share soil
science language to the scientific and local community. Besides, he is fond of having expe-
ditions and excursions, tasting new foods, triumphing with nature, and understanding people
and culture.

Dinesh Panday Dinesh Panday is a Post-doctoral Research Associate at the University of
Tennessee-Knoxville, United States since 2020. He completed his undergraduate studies at
Tribhuvan University (B.Sc. Ag., 2012) in Nepal and went on to graduate studies in Envi-
ronmental Sciences at Lincoln University of Missouri (M.S., 2015) and Soil and Water Sci-
ences at University of Nebraska-Lincoln (Ph.D., 2020) in the United States. Soil fertility, soil
nitrogen, biogeochemistry, greenhouse gas emissions, and digital soil mapping are his field of
expertise. He received Alltech Young Scientist Awards in 2010, 2011, and 2012. He also
received 2018 Maize-Asia Youth Innovators Awards, organized by CGIAR Research Program
on Maize and Young Professionals for Agricultural Development (YPARD). He serves as
Coordinator at Maize Youth Task Force and Communication office at YPARD Asia and
Pacific Regions. He also serves as an Editor in Journal of Nepal Agricultural Research
Council, Nepal and reviewer in many journals, including Nature Scientific Reports, Journal of
Environmental Quality, Agronomy Journal, PLoS ONE, and Remote Sensing. As a researcher,
he is interested in deeper understanding of soil biogeochemical controls of greenhouse gas
emissions to mitigate carbon footprint of agricultural systems. He is fond of music, travel, and
nature.

xiii



Contributors

Bharat Sharma Acharya Department of Mines, Oklahoma City, OK, USA

Basanta Raj Adhikari Institute for Disaster Management and Reconstruction, Sichuan
University-The Hong-Kong University, Sichuan, China;
Department of Civil Engineering, Pulchowk Campus, Institute of Engineering, Tribhuvan
University, Kathmandu, Nepal

Roshan Man Bajracharya Department of Environmental Science and Engineering,
Kathmandu University, Dhulikhel, Kavrepalanchowk district, Nepal

Bandhu Raj Baral Nepal Agricultural Research Council (NARC), Kathmandu, Nepal

Arjun Chhetri Department of Biosystems Engineering and Soil Science, The University of
Tennessee-Knoxville, TN, Knoxville, USA

Kundan Dhakal Noble Research Institute, LLC, Sam Noble Parkway, Ardmore, OK, USA

Yam Kanta Gaihre International Fertilizer Development Center (IFDC), Kathmandu, Nepal

Rajan Ghimire Agricultural Science Center, New Mexico State University, Las Cruces, NM,
USA

Krishna Bahadur Karki Nepal Agricultural Research Council (NARC), Kathmandu, Nepal

Roshan Babu Ojha Nepal Agricultural Research Council, Kathmandu, Nepal

Dinesh Panday Department of Biosystems Engineering and Soil Science, The University of
Tennessee-Knoxville, Knoxville, TN, USA

Basanta Paudel Key Laboratory of Land Surface Pattern and Simulation, Institute of
Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing,
China

Dikshit Poudel Department of Agricultural and Applied Economics, University of Georgia,
Athens, GA, USA

Dil Prasad Sherchan Nepal Agricultural Research Council, Kathmandu, Nepal

Sonisa Sharma Department of Plant and Soil Sciences, Oklahoma State University,
Oklahoma, USA

Subash Subedi Genesis Consultancy Pvt. Ltd./Geoinformation and Earth Observation
Services, Lalitpur, Nepal

Krishna Raj Tiwari Institute of Forestry, Tribhuvan University, Pokhara, Nepal

Subhasha Nanda Vaidya Nepal Agricultural Research Council, Kathmandu, Nepal

Shree Prasad Vista Nepal Agricultural Research Council (NARC), Kathmandu, Nepal

xiv Editors and Contributors



List of Figures

Fig. 2.1 An example of early soil survey work done by the survey team.
Previous days soil maps were hand-crafted but in the later decades they
are digitized in Geographical Information System platform . . . . . . . . . . . . 10

Fig. 2.2 Soil science program development in Nepal . . . . . . . . . . . . . . . . . . . . . . . . 12
Fig. 3.1 Topography and spatial distribution of meteorological and hydrological

stations across Nepal. Meteorological and hydrological station data
were obtained from the Department of Hydrology and Meteorology
(DHM), Government of Nepal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

Fig. 3.2 Major climate zones of Nepal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
Fig. 3.3 Observed climatic trends (temperature and precipitation) in Nepal

between 2000 and 2015. The trend calculations were based on observed
daily weather records between 2000 and 2015 (115 stations for
temperature and 272 stations for precipitation) . . . . . . . . . . . . . . . . . . . . . . 20

Fig. 3.4 Annual total precipitation distribution of Nepal between 1980 and 2000.
The dotted symbols show the distribution of meteorological stations
within the country . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

Fig. 3.5 Delineated agro-ecozones of Nepal, adopted from Carson (1992) and
Gauchan and Yokoyama (1999) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

Fig. 4.1 Geological longitudinal subdivision of the Himalayas from west to east
(Redrawn after Gansser 1964) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

Fig. 4.2 Geological subdivision of the Nepal Himalayas modified from (Amatya
and Jnawali 1994). STDS: South Tibetan Detachment System. MCT:
Main Central Thrust. MBT: Main Boundary Thrust . . . . . . . . . . . . . . . . . . 32

Fig. 4.3 Different rock types of the different geological zones of the Nepal
Himalayas. a Sand and gravel in the Indo-Gangetic Plain at the Karnali
River, Kailali; b Contact between gravel and sandstone beds in the
upper Siwalik, Puntura River, Dadeldhura; c Highly fractured quartzite
beds of the Lesser Himalayas, Kaligandaki River, Myagdi; d
Garnetiferous schist of the Higher Himalayas, Kaligangaki Valley,
Myagdi; e Fold and fault of Tibetan sedimentary rocks, Kaligandaki
River, Mustang. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

Fig. 4.4 Physiographic map of Nepal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
Fig. 4.5 Physiographic landforms of different regions. a Flat alluvial land of

Tarai, Ratu River, Mahottarai; b Fragile landscape of the Siwaliks,
Kailali; c Panoramic view of Hills in the Nepal Himalayas (looking
south from the Dolkha); d Steep mountains in the Middle Mountain
region, Kalikot; e Snowcapped mountains in the High Himalayas
region, Pokhara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

Fig. 5.1 Land use and land cover pattern in Nepal . . . . . . . . . . . . . . . . . . . . . . . . . 42
Fig. 5.2 Terrace farmland in Ilam district, Nepal . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
Fig. 5.3 Forest cover in the Mahabharat range of Dadeldhura district, Nepal . . . . . 44

xv



Fig. 5.4 Built-up area of Phidim, the district headquarters of Pachthar district,
Nepal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

Fig. 5.5 Snow/glacial cover on a Mt. Dhaulagiri in Mustang district and the
b Dudhkoshi River in the border area of Okhaldhunga and Khotang
district, Nepal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

Fig. 5.6 Grassland on Chirdung Mountain in Dolakha district, Nepal . . . . . . . . . . . 46
Fig. 5.7 a Barren land in Mustang district and b sand and boulders in the Karnali

River in the Bardiya district of Nepal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
Fig. 5.8 Land use and land cover change between 1978 and 2010 . . . . . . . . . . . . . 47
Fig. 7.1 Map of Nepal showing different physiographic zones . . . . . . . . . . . . . . . . 65
Fig. 7.2 Soil map of Nepal based on the United States Department

of Agriculture classification system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
Fig. 8.1 Soil moisture index (SMI) variation in different seasons

and physiographic regions of Nepal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96
Fig. 8.2 Soil pH status of different regions of Nepal . . . . . . . . . . . . . . . . . . . . . . . . 97
Fig. 8.3 Organic matter content in soils across different agro-ecological zones

of Nepal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101
Fig. 8.4 Total nitrogen content (%) of soils across different agro-ecological

zones of Nepal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102
Fig. 8.5 Available phosphorus (kg P2O5 ha

−1) of soils across different agro-
ecological zones of Nepal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103

Fig. 8.6 Available potassium (kg K2O ha−1) of soils across different
agro-ecological zones of Nepal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104

Fig. 10.1 a Land degradation due to tree cutting, b Goat grazing in the public
forest as the forest is pushed away, and c Sloping land cultivation
without any scientific knowledge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131

Fig. 10.2 Farmers grow maize crops slopes such as this one, where pre-monsoon
torrential rain washes away all the topsoil and manure applied as
fertilizer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132

Fig. 12.1 Framing of soil threats or soil issues within the Nepalese perspective . . . . 153

xvi List of Figures



List of Tables

Table 3.1 Agro-ecozones and farming promises in Nepal . . . . . . . . . . . . . . . . . . . . 23
Table 4.1 Geological subdivision and their key features of Nepal Himalayas . . . . . 31
Table 4.2 Physiographic zones of Nepal and their key features . . . . . . . . . . . . . . . . 37
Table 5.1 The conversion statistics of major land use between 1978 and 2010 . . . 47
Table 6.1 A short list of common rocks found in Nepal and the dominant

minerals comprising them . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
Table 6.2 Elevation ranges of the cross-section from South to North of the

Himalayan Region . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
Table 6.3 Dominant rocks and landform processes in different physiographic

zones of Nepal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
Table 6.4 Climate types and area coverage across physiographic regions of

Nepal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
Table 6.5 Major soil orders and dominant soil types in different physiographic

regions of Nepal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60
Table 7.1 Relationship between elevation, climate zone, and temperature . . . . . . . . 67
Table 7.2 Relationship between soil temperature regime and elevation . . . . . . . . . . 67
Table 7.3 Local soil classification based on color that indicates soil

productivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
Table 7.4 Local terminology used to classify soils by farmers based on clay

content . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
Table 8.1 Soil quality rating in Nepal based on soil pH value. . . . . . . . . . . . . . . . . 98
Table 8.2 Recommended lime requirements by the Government of Nepal based

on soil type and physiographic region . . . . . . . . . . . . . . . . . . . . . . . . . . . 100
Table 8.3 Status of micronutrients in soils across different NARC research

stations in Terai, Nepal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104
Table 9.1 Soil texture from surface soil of the 18 different districts of Nepal . . . . . 113
Table 9.2 Particle size distribution in Rhodic Ustochrept soil profile opened at

Kallaritar of Dhading District. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114
Table 9.3 Nutrient content in some indigenous green manure plants . . . . . . . . . . . . 115
Table 9.4 Plant nutrient contents of organic manures as extracted

by Aqua Regia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115
Table 9.5 Plant nutrient contents in dung, biogas slurry, and biogas compost

content . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116
Table 9.6 Rice crop response to some green manuring plants . . . . . . . . . . . . . . . . . 117
Table 9.7 Nutrient uptake by rice and wheat crops compared to organic manure

in the Eastern Hills of Nepal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118
Table 9.8 World demand for fertilizer nutrients in 2014–2018 . . . . . . . . . . . . . . . . 120
Table 9.9 Fertilizer distribution for 3 years in Nepal . . . . . . . . . . . . . . . . . . . . . . . . 121
Table 10.1 Nutrient losses under different land-use categories in Nepal . . . . . . . . . . 134

xvii



Table 10.2 Soil nutrient status in Nepal. The percentage coverage indicates
the percentage of the total cropping area . . . . . . . . . . . . . . . . . . . . . . . . . 135

Table 10.3 Percentage of livestock population and grazing land availability
in different ecological regions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138

Table 12.1 Major soil threats of Nepal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152

xviii List of Tables



1Introduction

Roshan Babu Ojha and Dinesh Panday

Abstract

Agriculture, the cultivation of food and goods through
farming, began in Nepal thousands of years (yr) ago with
bench terraces in the hillslopes, one of the most unique
cropping landscapes in the world. Manipulation of soil in
these bench terraces exhibits the soil reference group
‘Anthrosols’ as per world soil reference base, or
‘Anthropic epipedon’as per the United States Department
of Agriculture soil classifications. However, active
weathering is still prevalent in the soils of Nepal and
generally referred to as ‘young soil’. That is why the soils
of Nepal lack a large area of old-aged soils such as
‘Oxisols,’ ‘Histosols,’ and ‘Vertisols.’ Climate and geol-
ogy affect the formation of soil and different types of soils
can be found in different climate and geological settings
(Chaps. 3 and 4). Newly developed and fragile soil
including ‘Entisols’’ and ‘Inceptisols’’ with ‘colluvial’ or
‘alluvial’ materials covered more than 50% of the total
soil area in Nepal (Chaps. 6 and 7). These soils are
abundantly distributed in Tarai (also spelled as Terai),
Siwaliks, and the middle-Mountains (Chaps. 4 and 5)
regions of Nepal. Due to their fragile nature, they are easily
eroded by water, and require a proper land management
strategy (Chap. 10). For proper land management, it is
necessary to understand the intrinsic soil properties and
inherent fertility of the soil (Chaps. 8 and 9). Additionally,
we valued soil as it is worthy to human beings (Chapter 11).
In this book, we delve into the wide array of young
Nepalese soils that are of particular interest to the global
academic fraternity. For these reasons, we have organized
this book into 12 chapters.

Keywords

Book overview�Chapter summary�Nepal�Young soil
1.1 Introduction

In the second chapter the authors provide a brief history of
soil science development in Nepal. As stated earlier, culti-
vation in Nepal began ages ago. The authors present evi-
dence that cultivation began in the region starting in 1,000
BC with reference to the ‘Vedic’ (the infamous Eastern
mythological document) land classification system. Our
ancestors were aware of soil conservation, and thus built
bench terraces to control soil erosion. However, our gov-
ernment realised the importance of the soil institution very
late. Only after 1957 was a formal soil unit established under
the Department of Agriculture. In this chapter, the authors
focus on how the soil science institute was established and
how soil science research was developed in Nepal. The
authors then present the progress of soil science develop-
ment under different political regimes. They mentioned soil
research institute (the soil science division, now known as
the National Soil Science Research Centre) was established
under the Nepal Agricultural Research Council in 1991 and
is the only formal government institution with a soil research
mandate. The authors then summarize the research work of
different research and academic institution of Nepal. In the
similar manner, the authors create an overview of soil sci-
ence education in Nepal.

In the third chapter, the authors present an overview of
the climatic system in Nepal. Five major climatic zones
(‘Tropical,’ ‘Subtropical,’ ‘Temperate,’ ‘Sub-alpine,’ and
‘Alpine’) exist in Nepal, with a drift in climate within a short
gradient toward the north. The authors illustrate this drift in
maps according to physiographic regions. This chapter
informs readers about the climatic zones, their spatial extent,
and major cultivated crops in the respective climatic zones.
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The authors explained the climatic seasons, climate, and
precipitation trends of Nepal. Information on natural hazards
such as floods, droughts, frosts, and cold wave trends of
Nepal are supported by the literature. It is interesting to
understand the soil development in different agro-ecozones
and how climate change impacted the soil-forming process
in Nepal, and this chapter informs readers about the climatic
zones of Nepal and their relationship with these soil-forming
factors.

In the fourth chapter, the authors present the geology of
Nepal. Authors provide evidence of the origin of the Nepal
Himalayan region due to the collision of the Indian and
Eurasian plates, which occurred around 30 million (M) yr
ago (late Eocene to Oligocene period) during the period
new/modern life began. Since that time, the geology of
Nepal has been continuously moving and soil formation still
accelerating due to this dynamic geology. This dynamism is
well depicted in maps and is described in this chapter. The
authors describe the five geological sub-divisions of Nepal
(‘Tibetan-Tethys zone,’ Higher Himalaya,’ ‘Lesser Hima-
laya,’ ‘Siwaliks,’ and ‘Indo-Gangetic Plain’) along with the
five physiographic zones (‘High Mountain,’ ‘Middle
mountain,’ ‘Hill,’ Siwaliks,’ and ‘Tarai’). The authors pro-
vide field images of the geological zones and physiographic
zones that manifest the clarity of this chapter. Furthermore,
readers will learn how the geologic divisions of Nepal differ
in terms of geologic origin and their temporal and spatial
extent. Similarly, the authors explain the differences in
altitude, parent materials, and dominant climate types
between the physiographic zones.

In the fifth chapter, the authors illustrate the land use and
land cover change in Nepal. Land is a vital and scarce
resource, and the interaction between human activities and
land use affects the ecosystem, landscape dynamics, and
overall economy of a nation. These interactions are both
positive and negative, and the authors present evidence
covering the past 100 yr of land use and land cover change
in Nepal. The dynamics of change between agricultural land
and forested land is a worldwide issue, and Nepal is no
exception. This chapter depicts how deforestation is linked
with the expansion of agricultural areas as the authors review
land use and land cover patterns of Nepal along with their
change over time. Authors categorize land use and land
cover into agricultural land, barren land, forested land,
built-up area, shrub/grassland, snow/glacier/water bodies,
and other types of land. The chapter further discusses the
land tenure system and land use policies of Nepal as the
authors identify the constraints and strengths of sustainable
land use management and provide perspectives for better
management of the land. In summary, this chapter informs
the land use and land cover status of Nepal over the past
100 yr and provides a way forward for sustainable land use
management.

In the sixth chapter, the author explains the formation of
the soil and its associated factors in Nepal. Soil formation in
Nepal is active and the recent products of weathering can be
found there. Hill slopes are continuously eroding, which
results in the loss of soil sediment from the source and
deposition of the sediment across the river valleys and Tarai
plain. Different types of parent materials are found in Nepal
in the different physiographic zones. The author lists all the
dominant rocks and minerals found in Nepal. In this chapter,
it will be interesting for readers to learn about the driving
factors of soil formation and resultant soil types specific to
the different physiographic regions of Nepal. The author
concludes the chapter with the imperatives for sustainable
land management in Nepal focusing on the outlook of soil
formation. In summary, this chapter reports on key
soil-forming factors, dominant parent materials and soil
types and future priorities and outlook for sustained land
management from the point of soil formation.

In the seventh chapter, the authors classify the soils of
Nepal and present the types of soils found in the different
physiographic zones. Each of the physiographic regions is
subdivided into different land morphological units. Soils in
each morphological unit are different and the dominant soils
in each morphological unit are well described. In this
chapter, soil types are explained in terms of both the United
States Department of Agriculture soil classification system
and the World Reference Base soil classification system.
This is the chapter that carries the essence of this book, and
as a result, the authors have gone to great lengths to make it
more informative. While a large quantity of information is
available on the soil classification of Nepal, the authors only
highlight the dominant soils found in each land morpho-
logical unit. Furthermore, the authors add examples of the
soil profile descriptions typical to each dominant soil type
along with location information.

In the eighth chapter, the authors explain the soil prop-
erties of Nepal, including the interaction of physical,
chemical, and biological properties of soil governed by the
distribution of soil particles or size fractions and influenced
by soil-forming factors. This interaction regulates most of
the soil processes that deliver different ecosystem functions
and are a source of food for terrestrial life. The soils of Nepal
are attributed with a mostly low to medium clay content.
This attribution governs most of the soil characteristic fea-
tures. In this chapter, the authors gather information on the
physical, chemical, and biological properties of the soils of
Nepal. Soil acidity is one of the major issues facing Nepalese
soils. The authors explain why acidity is a major factor in
Nepalese soils and provide ways to manage this problem.
They review the status of major and micronutrients
throughout Nepal with some interesting research results. The
information on soil microbial diversity, which itself is a
scanty work in the Nepalese context, is of great importance

2 R. B. Ojha and D. Panday


