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Crop Diversity and Farming Practices for Soil Health:
A Citizen Science Approach
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Sampling site in Ladakh

Background

Our Approach

Being the second largest carbon store after
oceans, soils play a key role in climate
change mitigation. Soil biodiversity largely
influences agricultural productivity and
increases soil resilience. Soil organisms drive
fundamental ecosystem services, such as
nutrient cycling and organic matter formation
and turnover.

Indicators of soil health used in the project are:

At the same time, soil health is affected by
climate change. Higher temperatures and
changes in rainfall patterns are altering the
ecosystem processes on which agricultural
productivity depends.
Maintaining healthy soils is crucial for farmers
and crop diversity can play an important role.
‘Enabling farmers to assess the soil quality
implications of agricultural management
options: farmer citizen science in Madhya
Pradesh, India’ is a project that is developing
and testing prototypes of scalable and noncomplex methods that enable farmers and
school children to assess soil health. The
effect of crop diversity and management
practices on soil health will be assessed
through a citizen science approach. This will
assist farmers’ decisions and enhance their
capacity to deal with climatic risks.
This work is being carried out in partnership
with FES (Foundation for Ecological Security,
Madhya Pradesh), GIZ India, University of
Kassel (Germany), University of Parma (Italy)
and CAZRI (Central Arid Zone Research
Institute, Leh, Ladakh).

• Chemical – pH, nitrogen, phosphorus,
potassium and organic carbon
• Physical – soil aggregates stability, soil
bulk density, soil texture and water
holding capacity
• Biological – biomass, activity and
structure of microbial communities, and
parameters describing the populations
of soil invertebrates: earthworms,
and microarthropods (QBS – index
of biological quality of soil). The ‘litter
bag’ method and the recent ‘tea bag
index’ will be used to study the rate of
decomposition, with different mesh size
to separate the effect of soil macro-,
meso- and micro fauna from microbial
decomposer communities.

Laboratory at CAZRI Leh for soil microarthopods extraction

Our Progress
Soil samples have been collected
from different land uses and altitudes
(3500-4500 m above mean sea level)
in Ladakh as elevation gradient
provides a powerful insight on the
impact of climate change on soil
health in different land uses/systems.
We are currently studying the soil
microarthropod communities and their
potential to be used as indicators of
soil quality/soil ecosystem functioning.

Looking Ahead
Field work in Ladakh with the research team of CAZRI.

From the study of these indicators and their interactions in the local conditions,
we will develop a simple methodology that is accessible to farmers, is
scientifically-sound and scalable to a wide range of conditions.
Farmers are involved at two different levels: in the beginning, they are
interviewed to assess local farming practices and their knowledge of soil
biodiversity; later, they are involved in data collection through the citizen science
approach. Farmers and their children count earthworms and a few visible soil
microarthopods, they sieve the soil to establish soil texture, break soil parts
up to estimate soil aggregates, bury tea bags in the fields to observe how long
tea levels/organic matter take to decompose, etc. This quantitative data is
integrated with data that scientists collect from the same sites and is
processed together.

QBS index is based on the
concept that a high number of
microarthropod groups, well
adapted to soil habitats, reflect
high soil quality (Parisi et al., 2005)

• Through the project activities,
250 farmer households will be
able to use a simple innovative
methodology to assess the
soil quality of their own fields,
especially to evaluate the
effects of different agricultural
management options.
• The method developed in this
project can become an important
part of the Bioversity International
ClimMob.net citizen science
platform and can be scaled up,
benefitting thousands of farmers
in India and worldwide.

Soil monoliths
collection for
extraction of soil
microarthropods
in laboratory,
Ladakh 2016.

The ‘tea bag index’ is a simple
version of the ‘litter bag’ method
and makes use of standard tea
plastic bags found in commerce.

The soil is placed
in rearranged
‘Berlese-Tullgren
funnel’ for
extraction of soil
microarthopods in
ethanol.

Interviews of farmers on local farming practices and their knowledge on soil biodiversity, Mandla, Madhya Pradesh
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