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D K Raghav, A K Singh and B P Bhatt

Jharkhand farmers are showing increased awareness and
responsibility towards efficient production systems as well as farm
sustainability. With the support of ICAR scientists, farmers in Phusri
village are reaping multiple benefits by reforming degraded mining
lands into productive farm lands.
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t isthe basic unit of agriculture. Individual plant
F; in the centre of all endeavours and activities
in the field of agriculture. The output of each and
every input is expected to manifest itself in the form of a
healthy, robust and productive plant, be it a mushroom
or a mango tree. The civilization lives by the traits
possessed by plants. Our diverse needs are met by the
diverse kinds of plants we have around us. Diversity of
flora contributes to the prosperity of a society and also
determines the amount of self-dependence it can attain.
For example, more diverse the kinds of microbesin the
soil, higher thefertility and biological activity inthe soil.
Diversity of products that we can have is directly
proportional to the diversity of flora and fauna in our
ecosystem.

Plant diversity and their products are source of livelihood
for forest dwellersand many village communitiesall over
the world. Farmers at grass-root level have been
maintai ning homestead gardenswhich serve asareservoir
aswell as cauldron of diversity. Homestead gardening is
an important source of nutritional security at household
level for rural poor with no capability to afford fruitsfrom
the markets. |n addition to generating employment in rural
hinter lands, they have come to hold a significant place
in agrarian economy.

Women folk inrural areasare struggling to augment their
income with limited options available in their socio-
economic space. They are moving towards non-chemical
methods. For instance, women in Palkot block of Gumla
District of Jharkhand had produced imitable examplein
the field of plant protection by application of cultural
practices and organic methods. Incidence of fruit fliesin
mango orchard was successfully managed by use of paper
envelopes to cover the developing fruits and use of
pheromone traps viz., Methyl eugenol, instead of toxic
pesticides, since 2012. This technology has now been
adopted over 1000 hectares of mango orchards.

Mine lands to productive lands

The State of Jharkhand has more than 180 coal mines.
After yearsof mining, theland isrendered unsuitablefor
any useingeneral and agricultural usein particular. There
are thousands of hectares of such lands waiting to be
reclaimed.

Mango fruits are protected using paper envelopes from fruit
fly infestation in Gumla district

Phusri is a tribal village situated near Charhi, Mandu,
Ramgarh in Jharkhand. Quarrying and selling of raw coal
to the nearest market has been the only livelihood option
for these tribal households. In the lands they own, they
have been cultivating rainfed lowland paddy during
Kharif. Water gets collected in the abandoned mining pits
during monsoons, which isused for washing and bathing,
besides irrigating some crops. The pits get dried up after
March. The village has very few trees too. Infact, only
onetree each of mango, guava, mahuaand agrove of sal
(Shorea robusta) trees was seen in the village.

To ameliorate the degraded lands, ICAR Research
Complex for Eastern Region, Farming System Research
Centre for Hill and Plateau Region (ICAR-RCER,
FSRCHPR), Plandu Ranchi, started working in Phusri
from 2014 onwards.

Considering the deteriorated condition of the soil, some
soil and water conservation measures (Viz., construction
of plastic lined dobhas, full moon terracing, half moon
terracing, staggered contour trenching, mulching, etc.)
were designed and applied for improvement of the site.
Pattern of changes in soil moisture content in both the
conditions under full moon and half moon terracing
conservation measures for the plantation during extreme
summer was recorded on daily basis to determine
optimum irrigation requirement. In the beginning of the
project (2014), it was observed that, after 24 hours of
irrigation, the soil moisture content went down to
approximately 6 - 8% and then gradually declined over
the weeks. By 2018, water holding capacity of the soil
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improved remarkably. It took more than 72 hours after
irrigation, for the soil moisture content to reduce to
6 - 8%. This can be attributed to decomposition of crop
residues leading to build up of organic matter, increase
in microbial population and their activity. The soil bulk
density has decreased from 2.3 g cm® to 1.1 g cm®®,
whereas, available organic carbon content hasincreased
from 0.23% to 0.58%. The soil pH and EC values have
also shown an increase.

Raising plantations

A model of agri-horti-silvi-pastural system has been
developed for the coal mine affected areasin thevillage.
This included planting of selected agroforestry species
viz., Aegle marmelos, Artocarpus heterophyllus, Citrus
limon, Dalbergia latifolia, Mangifera indica, Melia
azedarach, Pongamia pinnata, Psidiumguajava, Punica
granatum, Swietenia mahogany and Tectona grandis.
The species like Bamboos (Dendrocalamus asper and
D. strictus) and Tephrosia candida were also introduced
in the system for fodder as well as nutrient supplement
purpose.

Fruit plants like mango, guava, lemon, bael (Aegle
marmelos) are generally more susceptible to both biotic
and abiotic stress as compared to forest treeslike Bakain
(Melia azedarach), Mahogony (Swietenia mahagoni) and
Shisham (Dalbergia sissoo). |ncreased incidences of pest
and diseases owing to climate change,were reported.
Technologies like full moon terracing, half moon
terracing, staggered contour trenching, mulching resulted
in reduction of plant mortality. For example, under
extremedry spells, the plantsgrown at coal mine affected
area respond differently to moisture regime and
scheduling needs may vary from species to species.

Vegetable cultivation

To help farmers grow some vegetables, both for nutrition
and income purposes, the project promoted vegetable
cultivation. Villagerswere not growing vegetablesbefore.
Varioustrainingswere therefore designed and conducted,
which covered a number of topics like cultural practices
like nursery raising, planting techniques, pruning,

Diversity is the engine of
sustainability.
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thinning, weeding, mulching, plant protection and several
technologies related to soil and water conservation
measures. The trainings were imparted during 2016-17
by experts of ICAR-RCER at KVK, Mandu. These were
supplemented by need based on-farm demonstrationsand
field trainings too. The activities were closely followed
up with the help of the staff of KVK, Mandu.

Seeds of different varietieswere provided to farmers. For
example, tomato variety Swarna Lalima, hybrid Swarna
Sampada, brinjal var. Svarna Shyamali, bitter gourd var.
Swarna Yamini, spongegourd var. Svarna Prabha, water
melon var Arka Manik werethe major ones. Most of these
varieties were developed by ICAR RCER. Vegetable
crops are now being grown on farmlands as well as
kitchen gardens. Vegetables like tomato, chilli, brinjal,
cauliflower, cabbage, beans, okra, potato; and field crops
like arhar, cowpea and mustard were cultivated during
the year 2018-19.



Results and impacts

Vast tracts of barren lands have been brought under
cultivation. For thefirst timein Kharif 2019, the erstwhile
mine lands were used for raising paddy nurseries, which
were transplanted in rain-fed lowlands. Farmers are now
producing fruits, vegetables, food grains, fuel wood,
fodder, etc. All these haveresulted in anumber of benefits
in terms of income, nutrition, fodder availability, and
better employment opportunities.

Farmers received net returns of Rs. 42683/- per hectare
from rainy season crops (liketomato, chilli and cucurbits)
and Rs. 18293/- per hectare from winter crops (like
mustard, groundnut, chickpea, arhar, cabbage, cauliflower
and potato). Survey revealed that roughly 60.25% of
vegetables and 22.34% of the fruits produced were sold
in the market. Entire mustard produced was sold in the
market. Households were able to obtain a marketable
surplus of cowpea.

Agroforestry at coal mine affected area

£ iy S

The impact on the nutritional status of the community
was obvious and tangible. The vegetable intake of family
(4 members) increased by approximately 30% due to
vegetable cultivation. Also, the entire pigeonpea produced
was consumed by households, improving their protein
nutrition.

Thereclaimed land al so served asagood source of fodder
for animals. Introduction of fodder species hasbecomea
major support for livestock farmers since their animals
like cattle, goats and buffaloes mainly sustain on open
grazing in lean months. Bakain (Melia azedarach), a
multipurpose tree was grown as intercrop in field crops.
Kans grass (Saccharum spontaneum) was grown for
fodder as an intercrop between fruit trees and forest tree
species. Bhoomi sudha (Tephrosia candida) was grown
asamultipurpose speciesto serve asgreen manure, fodder
as well as hedge. These fodder crops yielded around
628.05 kg per hectare. Green fodder which in addition to
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Box 1: Success story

Mr. Sunil Murmu is a small farmer who benefitted from the project
interventions. He cultivated different varieties of fruits, vegetables
and fodder species on his farm. The family started harvesting
considerable amount of fruits, vegetables from alleys, fodder for
animals, pruned branches as fuelwood from the 3rd and 4th year
onwards. The family harvested fruits like mango (168.68 kg), guava
(273.34 kg), pomegranate (117.15 kg) and lemon (72.9 kg) from a
holding of 0.82 ha. Aimost everything was consumed at the household
level.

In the year 2018-19, the family received net returns of more than Rs.
40000/- per hectare from vegetable cultivation during rainy season.
During winter, Sunil earned more than Rs. 18000 per hectare from
winter crops like mustard, groundnut, chickpea, arhar, cabbage,
cauliflower and potato.

Mr. Sunil Murmu has expanded cultivating different crops to his
remaining barren lands. He has also been motivating other farmers
in the region to pursue crop and tree cultivation. People have taken
interest in on-farm demonstrations and have been participating in
training programs, as well. Now, he has become a role model and
an inspiration for the rural youths in that area. For his excellent work
and enthusiastic involvement, Mr. Sunil Murmu has been awarded
with the “Best Farmer Award” by Shri. Radha Mohan Singh, Union
Agriculture Minister on 22nd February, 2018.

roughage, supply good amount of vitamins, proteinsand
mineral nutrients to cattle and goats.

As a result of these efforts, lot of employment
opportunitieshave been generated in the area. Thisfurther
has reduced |abour migration from the region.

Impact on environment and biodiversity

By promoting crop cultivation, there is a change in the
soil and environmental condition. Introduction of various
soil and water conservation measures like Dobha, full
moon and half moon terraces, staggered contour
trenching, mulching and zero tillage cultivation practices
have led to establishment of vegetation, the root mass of
which has had a binding effect on soil, consequently
checking the soil erosion to a great extent. The rate of
erosion measured as peak sediment discharge
(concentration) reduced from 232 g m= to 181 g m=3.
Because of mulching with dried vegetation,
decomposition of fallen leaves and dead root mass, and
agricultural activities, the microbial population as well
astheir activitiesincreased. Thediversity of weed species
alsoincreased from 7in 2014 to 18 in 2017. Shanon index,
ameasure of weed diversity, increased from 0.34 t0 0.79
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in this period. Grey patches of lands are turning green.
A concurrent increasein diversity of wild faunalike birds,
honey bees, wild boars, reptiles, etc., has been observed.

Policy level measures

The project interventions have had a positive impact of
availability of nutrition, spread of education, social
stability, and employment opportunity for rural folks,
including women. Farmers are showing increased
awareness and responsibility towards efficient production
systems as well as farm sustainability. Scientists are
engaged in developing climate smart technologies. It is
time for the government to formulate policies which
encourage the efforts of farmers and are supportive to
theimplementation of technol ogies devel oped by research
institutions. Since plant isthe unit of production, farmers,
scientists, industries and policy makers have to work in
tandem to make sure that every single plant gets most
congenial environment to give its potential production.
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