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FOREWORD

The Himalayan mountains are characterized by fragility,
inaccessibility and marginality, and regarded as among one
of the most eco-sensitive regions to climate change impacts.
The rural communities of this region until a few decades ago
were practicing agri-sylvi-pastoral mode of livelihood. But
owing to several anthropogenic and natural change drivers
and degradation of the bio-physical resources of the fragile
ecosystem the life support system has gradually turned
towards a less productive and unsustainable rural ecosystem.

The tiny and marginal holdings over rugged terrain are

being abandoned and cultivating them is no more viable
both economically and ecologically. Crop raiding by wildlife,
vagaries of climate change and other socio-economic drivers have compelled people to out-
migrate and resort towards low-volume high-value cash crops. Further, the basic necessities
of life supporting natural resources, such as water, forests, land etc. are getting deteriorated
leading to a loss in ecosystem services. In such a situation infusion of S&T based livelihood
supporting technologies hold a paramount importance. The ‘NIHE” has been devising such R&D
based technologies with an aim to uplift the socio-economic conditions of mountain people
and better management and conservation of natural resources. The Centre for Socio-economic
Development (CSED) is particularly devoted for the cause of improving the socio-economic
condition of rural poor, particularly weaker section, BPL, COVID affected people, women etc.

The present booklet is an outcome of such an effort made by the team of CSED by adopting
a typical Jyoli village cluster for model village development in Almora district of Uttarakhand
in mid-2020. It is notable that “Citizens Science” approach has been followed in all the R&D
activities wherein the beneficiary households are participating in baseline data generation,
Gram Panchayat level micro-planning, implementation and sustenance of project activities,
monitoring and evaluation of the outputs/outcomes of improved livelihood practices etc.
The recent concepts of “circular economy”, “climate resilience” and “dovetailing and synergy
building” with other programmes/projects of Govt. Line agencies have also been taken into
consideration by the CSED team. The concerted efforts of the CSED team have been able to
realize the dream of Govt. in India to ‘Double the Farmers’ Income by 2022’. The Jyoli village
cluster is now serving as a demonstration and scaling up example for a range of stakeholders.
| congratulate the CSED team led by Dr. G.C.S. Negi for bringing out this booklet containing the
journey of “Transformative Change” in the life of beneficiary households in this village cluster.
| am sure that this publication will be a useful document for farmers, village level workers,
researchers and Govt. line agencies engaged in similar activities in the Himalayan mountians.

Prof. (Dr.) Sunil Nautiyal
Director, ‘NIHE’
Kosi-Katarmal, Almora
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PREFACE

In the Himalayan context sustainable rural development vis-a-vis environmental conservation has been
always a challenge for policy makers, planners and R&D organizations. Several approaches were followed
to achieve this goal over the years considering the Gram Panchayats as a planning unit. However, in the
want of lack of understanding on the dynamics of natural and human resources, none of these approaches
could achieve the desired results. In the context of mountain villages, understanding of these resources is
particularly detrimental, where there is a vast diversity in the bio-physical and socio-economic resources
and it’s spatio-temporal dynamics. The concept of carrying capacity of natural resources has been advocated
in few such approaches. Nonetheless, the dynamics of rural development has been a complex issue and one
approach cannot succeed in another rural setting.

At the ‘NIHE’ our Apex Bodies have always been looking forward for adopting a village cluster by the
Institute for “Model Village Development” by applying the R&D based package of practices brought about
by the Institute over the years based on carrying capacity concept. As a follow-up we have taken up a village
cluster, which represents typical characterisitics of mountain environment. The baseline data/information
was generated on various socio-economic and environmental parameters following the Unnat Bharat
Abhiyan and Sansad Adarsh Gram Yojna guidelines. The 100l (Input, Output, Outcome and Impact) concept
was applied in all our R&D activities.

Our approach has been stakeholder-driven and participatory right from planning village development to
execution of project activities, monitoring and after-care. Through a range of livelihood-supporting, income-
generating and environment-friendly technologies we applied focusing on 90 households of weaker sections,
BPL, COVID returnee, women etc. in two years’ time (mid-2020 onwards) we were able to raise the baseline
income of the 62 target households by two-times in September 2022, thus realising the dream of “Doubling
Farmer’s Income by 2022” of Govt. of India.

This booklet contains an account of various livelihood-promoting, income-generating and environment-
friendly R&D activities carried out across six villages in the Jyoli village cluster, Hawalbagh block (District
Almora, Uttarakhand). Efforts have been made to build synergy by dovetailing with other Govt. programmes.

Many people and Govt. officials supported our activities in various ways. The Apex Bodies of the Institute
have always been encouraging in this endeavour. Authors wish to thank all of them. Authors welcome any
observations and suggestions to further improve the activities of this five years’ project to achieve the
desirable outcome.

Dr. G.C.S. Negi
— Lead Author-
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INTRODUCTION

The Indian Himalayan region (IHR) is characterized
by fragility, marginality, and inaccessibility that
limits the land based livelihood options for the
mountain inhabitants considerably (Anonymous,
1992). The small and rainfed holdings distributed
over rugged terrain with minimal scope to practice
market-oriented, modern input-intensive farming
has limited people under subsistence economy, and
their dependence continues on the forests and other
natural resources for livelihood. Thus, inaccessibility,
environmental heterogeneity, ecological fragility and
marginality have favoured the evolution of
subsistence farm production systems

sustained with raw materials,

organic matter and nutrients

derived from the surrounding

forests (Jodha et al. 1992).
On an average, each unit
of energy cultivated in
the hill agro- ecosystems
entails about 8-10 units
of biomass energy from
forests (Pandey and
Singh, 1984; Ralhan et
al. 1991).

The livelihood of rural
people in the region is
mostly dependent on marginal
agriculture, horticulture, animal
husbandry, forests, pastures, water,

and various wild resources. The age-
old survival skills and livelihood options of the
mountain people have evolved through centuries in
which the combination of crop-cultivation, animal
husbandry and support from surrounding forests are
utilized judiciously to secure livelihoods. However,
over the years these natural resources are dwindling
fast that has reduced the population supporting
capacity of the mountain ecosystems (Singh & Singh,
1992). As a result, the youth migrate to the plains
for better livelihood opportunities, and women
form the backbone of hill agriculture and bear the
brunt of carrying out almost all the household work
like agricultural operations, fuel wood and fodder
collection, animal husbandry, child care etc. Further,

in the want of adequate technology support and
R&D back up to these custodians of the mountain
ecosystem our natural resources are either misused,
overused or underused, and these resources face
the “Tragedy of Commons”. Also, the interest of
local farming communities towards traditional crop
cultivation is declining owing to factors of climate
change, cultural and socio-economic transformation
etc. (Pandey et al. 2017) that has led to the erosion
of agri-diversity and food security (Maikhuri et al.
1997). The sectoral developmental activities are
being undertaken by various development
agencies with limited understanding
of its ill-effects on sustainability
and carrying capacity of
natural resources that is
deteriorating the ecological
wealth of the region.
Therefore, forsustainable
development of the
Himalayan region there
is a need to undertake
a holistic approach and
integrated planning to
improvise all relevant
sectors  simultaneously
for addressing the issues
of sustainable livelihoods
of rural people considering
the vast diversity in topography,
natural and cultural landscape,
micro-climate, water availability, etc.

At this juncture when development is constrained by
resource depletion and environmental degradation
in the IHR, the role of appropriate technologies and
practices, which promote ecologically sound and
sustainable development, particularly in the rural
areas, becomes indispensable. A critical issue is also
the extension and scaling up of technologies and
practices for rural development. There is a need to
speed-up and up-scaling of technologies that can
be transferred to the rural areas in a manner that
proves cost-effective and environment-friendly and
easy to practice for their ready adoption (Maikhuri
et al. 2011; Chauhan et al. 2021). Use of locally

DOUBLING FARMERS’ INCOME IN A VILLAGE CLUSTER OF UTTARAKHAND 9



available resources, both material and manpower,
is pivotal for the success of such endeavours. Also,
a treasure of traditional knowledge and wisdom
available with the rural communities need to
be utilized to manage their natural resources
and environmental protection. Now, the policies
and programs have realized the importance of
appropriate technologies, which can play a key role
in coping with uncertainties prevailing in the rural
landscapes and therefore have stressed the need for
on-site trainings and capacity building of user groups
among the village communities (Pandey et al. 2017).
Thus, an integrated, efficient and participatory
approach for village development inclusive of all
sections of society needs to be followed for driving
the developmental process of the villages in this
region. Mountain development has always been
a matter of conflicting issues and ideas of several
stakeholders (Sanwal, 1989). It has been pointed out
that in discussing rural development in mountains,
first of all particular constraints which arise from the
geographic situation and the difficulties in building
up the necessary infrastructure should be stressed
(Lampe, 1983).

As elsewhere in the mountains, in the Western
Himalayan state of Uttarakhand mountain

communities are facing a transformative change
from their age-old agri-sylvi-pastoral mode of
livelihood to a diversified livelihood support system
in which environmental problems, topographic
constraints, rampant outmigration, Government
schemes, socio—economic condition of people,
market forces etc. are playing a deciding role. Among
the major environmental and socio-economic
problems are: drying water sources, increased pests
and wildlife attacks to crop as well as human beings,
outmigration of youth in search of jobs and related
developmental aspirations such as better education,
health and recreation facilities. To cope with the
situation a transformative change can be seen in
the form of abandoning of croplands, reduction
in crop varieties, weakened livestock husbandry,
diversification of farming practices in the form of
growing medicinal and aromatic plants (MAPs) /
cash crops at a minor scale, and people resorting to
other avenues of livelihood.

In the past few decades there has been a growing
concern for deteriorating Himalayan mountain
environment by various stakeholders and others
across the globe. The processes, physical,
anthropogenic, socio-economic and political have
contributed to such concern and debate surrounded

10 DOUBLING FARMERS' INCOME IN A VILLAGE CLUSTER OF UTTARAKHAND



by factors such as deforestation, landslide, floods,
population growth in urban hamlets, poverty and
malnutrition. To cope up the situation people are
out migrating to urban areas and metropolitan cities
in search of jobs and earn livelihood. Ives & Messerli
(1989) has referred to it as the “Theory of Himalayan
Environmental Degradation”. Escalating male out
migration, land fragmentation and increasing risk
of uncertain environmental conditions are deciding
factors behind abandoning of croplands and
agricultural transformation. As much as over 90%
crop lands are abandoned and put to even non-
agricultural land use in some of the populated and
urbanised localities of thisregion (Negi & Joshi, 1996).
Women participation in the mountain agriculture
has thus become high (68%) as compared to the
low land plains (36%) that calls for women-specific
provisions in hill development (Bargali, 2015).
Agriculture in the region has witnessed dynamic
shifts and acute crisis over the last few decades.
The social, economic and environmental condition
for practicing agriculture is becoming increasingly
delinked with agriculture leading to widespread de—
agrarianistation and agricultural land abandonment
(Tiwari & Joshi, 2015). The fragmented and scattered
nature of land holdings has been identified as
one of the main factors for decline in agricultural
production in Uttarakhand (WMD, 2008). It has been
emphasized that traditional cereal crop cultivation is
uneconomic, and diversification in cropping system
is necessary in the mountains. In such a situation
cultivation of economically viable MAPs can improve
socio-economy of farmers (Chauhan, 2010).

Further, significant natural and anthropogenic
stressors that have destabilized the agriculture
system, leading to the failing to meet household’s
food demands (Farrington, 2000). Despite back-
breaking work throughout the year, the farm
produce hardly meets the food demand of people
for 3-6 months of the year (Singh & Singh, 1992).
The economy of the rural people of Uttarakhand hills
is mainly dependent on subsistence agriculture and
allied activities — cattle rearing, vegetable farming
etc. and these activities are highly labour intensive.
The poor sections of society are always the hardest
hit in such a situation of food shortages, disaster or
pandemic situation. Thus, with about 85 percent
of Uttarakhand farm households being small and
marginal, and a significant part of the population

being marginal farm labourers, welfare measures to
contain any damage from pandemic such as COVID
aredefinitelygoingto helpthem.Forexample,among
a sample of 73 farmers in Uttarakhand (Bageshwar
Distt.) only 11% liked continuing agriculture those%
belonging to APL category (Shukla et. al. 2008).
The main reasons highlighted were a high risk of
crop failure due to erratic rainfall, crop raiding by
monkeys and wild boars, low income, migration and
labour unavailability. These conditions have led to
the strong inclination of farmers, irrespective of age
and gender, to withdraw from agriculture thereby
resorting to non-farming activities.

Sustainable village development concept

In India almost 70% population still live in rural
areas and almost 50% population still reside in the
villages (Census, 2011). Govt. of India has employed
several approaches of village development activities
in livelihood, education, infrastructure, natural
resource management, water, forests, health
and sanitation, and various other sectors with a

vision of New India by 2022 “Sabka Saath, Sabka
Vikaas, Sabkaa Vishwas”. This vision consists of five

DOUBLING FARMERS’ INCOME IN A VILLAGE CLUSTER OF UTTARAKHAND 11



considerations: Indian economy has high rate of
growth but major development challenges; pockets
of under-development need rapid improvement;
inclusive growth; sustaining 8% or higher GDP
growth; and meet SDG commitments (https://www.
livemint.com/politics/news/after-sabka-saath-sabka-
vikas-win-sabka-vishwas). Countrywide 117 Districts
have been chosen on the basis of poverty, poor
health, education and basic infrastructure deficit as
“Aspirational Districts” for “Transformative Change”.
Based on the developmental index the districts
have been classified into: Front runners, Achievers,
Performers and Aspirants. In Uttarakhand, among
the “Aspirational Districts” Udham Singh Nagar and
Haridwar are included (https://niti.gov.in/about-
aspirational-districts-programme).  Also, Saansad
Adarsh Gram Yojana (SAGY) and Unnat Bharat Abhiyan
of Ministry of Human Resource Development (Govt.
of India) to uplift economic status of rural India are
a notable efforts in this regard. A number of Central
and State Government schemes are implemented
across the Gram Panchayats of IHR states aiming at
socio-economic development, poverty alleviation,
food and water security, skill development and income
generation by the Govt. of India (Annexure 1). In this
context the contribution of MGNREGA is particularly
remarkable which addresses natural resource
management focusing on water harvesting, irrigation
facility, plantation, land development for livelihood
support etc. particularly to those from the weaker
sections of the society (SC/ST & BPL) and marginal and
small farmers (with < 2 ha land) (https://www.nrega.
nic.in/). The Uttarakhand Vision, 2030 document
(Planning Deptt. Govt. of Uttarakhand, 2018) lays
out the future roadmap based on the 17 SDGs and
cover four sectors: Sustainable Livelihoods, Human
Development, Social Development and Environmental
Sustainability. Despite of all these efforts of village
development still the process is largely top-down
and undermines community involvement in planning
process, whichis further aggravated by limited capacity
of village people for devising developmental plans,
low access to modern technology and other socio-
economic constraints that leads to limited success of
such programmes (Report of the Task Force, 2010).
Emphasis has been given to dovetail and synergize
with the relevant line agencies to implement the
village development plans to achieve economic and
ecological security of this region.

Eco-smart model village concept

Worldwide several initiatives are promoting or
using the concept of the “Smart Villages”. They
promote access to sustainable energy as a main
catalyst for the development of good education
and healthcare systems, access to clean water,
sanitation, economic growth, enhanced security,
gender equality, etc. The most important vision of
the initiative is to apply more holistic and integrated
approaches to enable the access to the energy
in the rural contexts, while connecting/involving
Governments, developmental and private sector in
the process. The following definition of eco-smart
villages has been adopted:

“Smart Villages are communities in rural areas that
use innovative solutions to improve their resilience,
building on local strengths and opportunities.
They rely on a participatory approach to develop
and implement their strategy to improve their
economic, social and/or environmental conditions,
in particular by mobilizing solutions offered by
digital technologies. Smart Villages benefit from
cooperation and alliances with other communities
and actors in rural and urban areas. The initiation
and the implementation of Smart Village strategies
may build on existing initiatives and can be funded
by a variety of public and private sources.”(https://
www.euromontana.org/en/a-look-back-on-the-
smart-eco-social-villages-pilot-initiative).

Thisbookletisaimed atto presentacomprehensive
scenario of integration of physical, biological and
human resources of a typical village cluster in
Uttarakhand, which was taken up by the Centre
for Socio-economic Development (CSED), ‘NIHE’,
Kosi-Katarmal, Almora in mid- 2020 for “Doubling
Farmer’s Income by 2022” under an institutional
project “Community driven eco-smart model
village development to improve livelihoods and
foster ecological security in the Himalaya”. The
main body of the text contains description of
socio-economic and ecological impacts following
implementation of a few environment-friendly,
livelihood-promoting and employment and
income generating R&D based interventions in
Jyoil village cluster through people’s participation
in district Almora in Uttarakhand.
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DESCRIPTION OF JYOLI VILLAGE CLUSTER

Physical setting

Jyoli village cluster located between 29°36’38” and
29°38’13”N latitude and 79°34’40” and 79°36’35"'E
longitude in Hawalbagh Developmental Block in
Almora Distt. Uttarakhand (Fig.1) was selected in
June 2020 to implement some livelihood supporting
and income generating activities among the selected
households to achieve the Govt. of India vision of
“Doubling the Farmer’s Income by 2022”, and bring
about a “Transformative Change” in the life of village
people. This area falls in lesser Himalayan belt and
has a monsoonal cool and temperate climate having
moderate rainfall. The total area of the village
cluster is about 5.29 km?, and the altitude varies
between 1268 m and 1550 m amsl, with undulating
terrain dissected by many small seasonal streams.
This village cluster represents typical characteristics
of mountain villages in terms of marginal holdings
over rugged terrain, rainfed agriculture with low
yield, poor quality livestock, abandoned croplands,
increasing wastelands, drying water sources and
degrading forests etc.

In the study area the coolest month is January, with
an average temperature of 13.3 °C and average
annual rainfall of 1,132.5 mm. The month with
the most precipitation is August with 330.3 mm
rainfall, and least precipitation in November with
4.6 mm rainfall. There is an average of 46.8 days of
precipitation, with the most precipitation occurring
in August with 11.9 days and the least precipitation
occurring in November with 0.6 days (Joshi et
al. 2014). Soil in the region is characterised by
moderately shallow to deep in depth with granular
soil structure while sub-surface layers develop sub-
angular blocky structure as a result of increasing
clay content and soil compaction. The texture varies
from loamy sand to silty clay. The soils are acidic in
nature and with pH ranging from strongly acidic to
neutral (5.1-6.6). The acidic nature of soils is due to
leaching of bases during heavy rains (Mhalla et al.
2019).

Demographic profile
In this village cluster of three Gram Panchayats, six
villages namely, Jyoli-Khadkuna, Kaneli-Bisra and

Kujyari-Dilkote are situated. Total population of
the village cluster is 1752 (male=906, female=846,
M:F=0.93) distributed within 303 households
(Primary Survey, 2020) (Table 1). The SC population
is about 28%, and about half of the households fall
under BPL category. Two villages, namely Khadkuna
and Bisra do not have any SC households. About
one-third population of the village cluster is out
migrated. Baseline income (June 2020) of the village
cluster from farm based activities including animal
husbandry ranges from Rs. 600 to Rs. 30000/HH/
year with a mean value of Rs. 5243/HH per year.
Total MGNREGA card holders in the village cluster
are 274. The mean literacy rate of the village cluster
is 88.8%, which is well comparable to District Almora
and Uttarakhand State.

Land use

This village cluster is spread over 529 ha area, out
of which 67 ha is under forests and a large area
(122.1 ha) is under permanent pasture and grazing
land (Table 2). Area under cultivation is 213.5 ha
and about half of it is culturable waste land. As per
our household survey in mid-2020 the land under
cultivationisonly 17.9 ha, abandoned land is 18.5 ha
and cultivated waste land is 12.5 ha (Table 3) leaving
about 97% of the cultivated land unutilized and
prone to invasion of weeds and land degradation.
Thus, it may be pointed out that the real scenario of
agriculture is far removed than the reality what the
Govt. records show in terms of net area sown and
crop vyield at the block and district level.
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Table 1: Demographic profile of the village cluster (Source: Primary Survey 2020)

Population Caste status Income status Baseline
income
Migrated from Literac MGNREGA
Village No. of HH population | farming = (ry\; card
(%) system > holders
(Rs./HH/
yr)

Jyoli 113 285 303 636 241 395 41 72 26 6056 84.7 41
Khadkuna 18 50 48 116 0 116 03 15 38 3222 98.3 06
Kaneli 51 108 128 267 156 111 23 28 24 7069 93.6 81
Bisra 39 99 110 209 0 209 19 20 19 3695 95.2 39
Kujyari 69 234 236 429 63 366 48 21 25 9416 85.8 94
Dilkote 13 52 47 95 36 59 07 06 52 2000 90.5 13
Total 303 906 846 1752 496 1256 141 162 31 5243 88.8 274

Table 2: Land use of Jyoli village cluster (area in ha) (Census Records, 2011)

Village Total area of | Forest Area Barren & un | Permanent Culturable Current Net sown
village under non cultivated pastures and | waste land fallow area
agriculture land other grazing
use lands

Jyoli 212.8 0 1.8 0 84.7 46.8 0 79.4
Khadkuna 32.7 12.2 5.1 0.9 4.2 0 0.2 10.1
Kaneli 68.3 12.9 0.2 0 4.7 9 0 41.4
Bisara 45.8 0 0.5 0 1 28.2 0 16.1
Dilkot 38.1 0 3.6 0 0 9.9 0 24.6
Kujyari 131.3 419 18 0 27.5 2.1 0 41.9
Total 529.0 67.0 29.2 0.9 122.1 96.0 0.2 213.5

Table 3: Land use pattern of the village cluster (Source: Primary Survey, 2020)
Village Irrigated land (Ha) Rainfed land (Ha) Abandon land (Ha) Cultivable waste (Ha)
Jyoli 0.08 8.1 3.98 5.48
Khadkuna - 0.89 2.03 0.04
Kaneli 0.1 2.04 1.58 1.32
Bisra - 2.12 53 2.42
Kujyari 0.07 434 3.95 2.69
Dilkote 0.04 0.15 1.66 0.5
Total 0.29 17.64 18.5 12.45
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Fig. 1: Location map of the Jyoli village cluster

In this village cluster there are 21 water sources
those are utilised by people for drinking and other
household use. The per day water consumption
of the village cluster ranges between 2960 litres
for Khadkuna village to 17685 litres for Kujyari
village. Total water consumption of the village
cluster is 51170 litres per day (Table 4). The fuel

wood consumption is lowest in Khadkuna village
(164 Kg/day) and highest in Jyoli village (2211
Kg/day). The total fuel wood consumption of the
village cluster is 4163 Kg/day. The use of LPG is
prevalent in the village cluster with 85% users
of LPG, and all the HH of the village cluster are
electrified.

Table 4: Resource use in the Jyoli village cluster

| LPG (% HH)

| Water consumption (litre/day) Fuel wood consumption (Kg/day)

Jyoli 89 12735 2211
Khadkuna 100 2960 164
Kaneli 70 8330 509
Bisra 97 6225 347
Kujyari 93 17685 749
Dilkote 61 3235 183
Total /mean 85 51170 4163

(Source: Primary Survey, 2020)
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Farming system

In this village cluster four cereals and millets, six
pulses, 12 vegetables, three species of spices and
condiments are grown (Table 5), and yield of these
crops as per our primary survey in 2020 is given
in Table 6. Finger millet and pulses are the major
crops grown as mixed crops in Kharif season (Rainy).
The lowest acreage was found under Wheat and
Barnyard millet (~¥3%). As mentioned earlier, due to
the lack of water sources and irrigation facility the
village people largely rely upon the rainy season
for growing crops such as pulses and finger millet.
During Rabiseason (winter) the crop fields are almost
abandoned due to menace of monkeys and low rain
fallthatis insufficient for germination of crops. Spices
such as Turmeric (Curcuma longa), Ginger (Gingiber
officinale) and Coriander (Coriandrum sativum) are
also sown in these villages. On an average, crop yield
was found 0.6 t/ha, which is just half as compared to
the average yield of croplands of this region (1.2 t/

ha) (Rekha Rani & Singh, 2015). In the entire village
cluster crops are grown in about 29 ha land within
an annual cycle. Finger millet-mixed with pulses is
the major cropping pattern occupying ~63% area
followed by rice (~24% area) and wheat and pulses
(~6% area each) (Table 6). The crop yield is dismally
low and Finger millet was the only crop that has
better yield (11 Q/ha) among all other crops. Of
late people have left sowing the winter crops due
to low seed germination and crop growth due to
rain fed condition and damage by wildlife. However,
sowing of Kharif season crops still continued by
some HH as during rainy season irrigation is not
required and wildlife damage is also reduced owing
to availability of food in the surrounding forests.
Among vegetables; Onion, Potato, Leafy vegetables
and Climber vegetables are notably grown. Among
the fruit tree species Lemon (Citrus limon), Plum
(Pyrus communis), Pear (Prunus persica), Apricot
(Prunus domestica) etc. were prominent.

Table 5: List of crops sown in Jyoli village cluster

Cereals and Pulses | Vegetables and Spices

Wheat (Triticum aestivum L)

Finger millet (Eleusine coracana G)

Paddy (Oryza sativa L)

Barnyard millet (Echinochloa frumentacea L)
Soybean (Glycine max L)

Black gram (Vigna mungo L)

Horse gram (Macrotyloma uniflorum L)
Black soybean (Glycine max L)

Lentil (Lens culinaris M)

Amaranthus (Amaranthus cruentus L)

Potato (Solanum tuberosum L)

Onion (Allium cepa L)

Tomato (Solanum lycopersicum L)

Bottle gourd (Lagenaria siceraria Standl)
Mustard (Brassica juncea L)

Pumpkin (Cucurbita maxima Duch)
Radish (Raphanus sativus L)

Pea (Pisum sativum L)

Brinjal (Solanum melongena L)

Bitter gourd (Momordica charantia L)
Garlic (Allium sativum L)

Fenugreek (Trigonella foenum-graecum L)
Capsicum (Capsicum annuum L)
Coriander (Coriandrum sativum L)
Ginger (Gingiber officinalis L)
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Table 6: Yield of different crops in Jyoli village cluster (values in parentheses are
percent of the total yield) (Source: Primary survey, 2020)

Pulses

Barnyard millet Finger millet

Village Net sown | Total yield | Net sown | Total yield | Net sown | Total yield | Net sown | Total yield | Net sown | Total yield |3

area (ha) (Q) area (ha) (Q) area (ha) (Q) area (ha) (Q) area (ha) (Q)

Jyoli 5.34 15.93 0.11 1.65 1.06 3.38 0.82 3.11 6.22 66.12
Khadkuna 0.46 2.82 0.02 0.05 0.09 0.36 0.18 0.31 0.62 3.45

Kaneli 3.02 10.58 0.04 0.4 0.12 0.60 0.2 0.86 1.72 11.80
Bisra 1.4 7.81 0.58 5.60 0.04 0.13 - 1.04 2.08 23.93

Kujyari 3.12 31.46 0.32 4.49 0.4 2.10 - 1.97 3.94 56.45
Dilkote 0.2 3.14 - - - - - 0.08 0.15 1.72

Total 13.54 (721775‘; 1.07 ](_‘2‘;)9 1.71 6.57 (2.5) 1.2 7.37 (2.8) 14.73 ](.22‘61)7

Livestock component

The total livestock population in Jyoli village cluster
is 967, which consists of 220 cows, 120 ox, 117
buffalo, 310 goats, 190 calves and 10 horses (Table
7). Total fodder consumption by the livestock in the
village cluster was estimated 1511 Kg/day of which
about 61% was green fodder and rest (39%) was
dry fodder. The total milk production of the village

cluster is about 692 liters per day, which is highest
in Jyoli village and lowest in Bisra village. In the past
this village cluster was famous for its dairy based
products like cottage cheese, which has reduced
now due to declining population of milch animals
and milk yield. The dung production was estimated
3544 Kg/day, which ends up in the crop fields in the
form of FYM to replenish the soil fertility.

Table 7: Livestock resources of the Jyoli village cluster (Source: Primary Survey, 2020)

| Fodder consumption (Kg/day)

Milk Dung
Village Cow Buffalo Goat Calf Horse | Total Production | production
(Lit/day) | (Kg/day)
Jyoli 88 34 35 166 78 07 408 124.5 51.0 73.5 225 1654
Khadkuna | 22 03 04 - 20 - 49 215.0 145.0 70.0 28 163
Kaneli 45 44 41 62 30 03 225 288.0 228.0 60.0 204 594
Bisra 06 05 04 11 11 - 37 118.0 21.0 97.0 17 91
Kujyari 32 11 16 25 30 - 114 163.5 114.0 49.5 122 501
Dilkote 27 23 17 46 21 - 134 602.0 365.0 237.0 97 441
Total 220 120 117 310 190 10 967 1511 924.0 | 587.0 692 3544
Wild edibles and more importantly are precious sources of

Trees and shrubs growing in wild in the village cluster
area are the important source of wild edibles those
are eaten raw or cooked and supplement to the
nourishment of the village people. Some of these
species are utilized for delicious fruits, vegetables
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traditional healthcare system (Table 8). Wild fruits
such as Myrica esculenta and Rubus ellipticus those
ripen during summer are much cherished by the
local people and also sold in the nearby towns, thus
also earn some money for rural people.
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Table 8: Prominent wild edible flora in the Jyoli village cluster

S. No. | Species name ‘ Local name ‘ Major use ‘ Medicinal uses
Berberis asiatica Roxb. . Medicinal plant/ wild Edible fruit, roots are used in treating ulcers, urethral
1. Kilmora . . o . .
ex DC. edible discharges, ophthalmic ailments, jaundice, fevers etc.
Cinnamomum tamala Medicinal plant/
2. (Buch.-Ham.) T. Nees & Tejpatta . P Bark used in treatment of asthma and cough etc.
condiment
Nees
3 Dioscorea bulbifera L. Gaithi Mgdmmal plant/ wild E§|ble bulbs, used in treatment of piles, stomach ailments,
edible diabetes, asthma etc.
. Medicinal plant/ wild ) . .
4, Ficus palmata Forssk. Bedu ed?bllsma plant/ wi Edible fruit, used as demulcent and laxative etc.
5 Ficus roxburghii Steud. Timil M(ledlcmal plant/ Wl!d Edible fruit, leaves are used in treatment of diarrhoea and
edible /fodder species dysentery
6. Myrica esculenta Buch-- Kafal Mgdlcmal plant/ wild Edible fruit used in treatment of lung disorders
Ham. ex D. Don edible
Prunus cerasoides Buch.- Medicinal plant/ wild Skin diseases, increasing the complexion and used as uterine
7. Padum . . .
Ham. ex D. Don edible /fodder species tonic
8. Pyrus pashia Buch.-Ham. Mehal M«?dlcmal plant/ wild Edible fruit used in treatment for eye infections
ex D. Don edible
Pyracantha crenulata (D. . Medicinal plant/wild Edible fruit, used in treatment of myocardial weakness,
9. Ghingharu . . . . .
Don) M. Roem. edible paroxysmal tachycardia, hypertension, arteriosclerosis etc.
10. Rubus ellipticus Sm Hisalu Wild edible Edible fruit, root used in detoxification
11. Ziziphus jujuba (L.) Lam. Ber Wild edible Edible fruit
12 Zanthoxylum armatum Timur Medicinal plant/ wild Seed anti-inflammatory, analgesic, antinociceptive,
' DC. edible antioxidant and antibiotic

Vegetation of the area and invasive weeds

As described above, the Jyoli village cluster is
characterized by a sea of abandoned land that has
been under cultivation in the past, community
grazing lands of low grass cover and Pine (Pinus
roxburghii) forests prone to forest fire that is held
responsible for drying up of water sources. In this
village cluster a total of 159 species of various trees
(25), shrubs (46) and herbs (88) were found and 15
species of them were common to cropland, grazing
lands and forests (Annexure Il). The prominent forest
trees (e.g., Ficus palmata, Ficus roxburghii, Myrica
esculenta, Prunus cerasoides, Pyrus pashia etc.) and
shrubs (e.g., Berberis asiatica, Cinnamomum tamala,
Pyracantha crenulata, Rubus ellipticus, Ziziphus
jujuba, Zanthoxylum armatum etc.) those are found
in the village cluster are good sources of wild edibles,
medicines and other multiple products. However,
due to continued lopping of the tress and other
vegetation wasteland is increasing in the study area.
Such situation has led to the invasion of weeds such
as Lantana camara, Eupatorium spp. Parthenium

spp. and have spread over approximately 4.0 ha
area in the village cluster.

Community forests

Community forests are integral part of mountain
villages that provide fuelwood and fodder to the
people for their subsistence living. There is a rich
tradition of community forests in this region, which
is a best example of conservation and sustainable
utilization of common property resources (CPRs).
In each of the six villages of Jyoli village cluster
community forests exist. Community forests area
varied from one village to another (Table 9) making
about 13% area (66.5 ha) in the village cluster. Jyoli
village has the oldest community forests (estb.
1984), and most of the VPs in these villages were
established in 2004. Old dead and fallen trees for
fuelwood and ground herbage for fodder, leaf litter
for FYM preparation and occasionally some wood for
agricultural implements, fencing poles and climber
vegetables are utilized from these community
forests. These forests are currently managed by the
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Van Panchayats (an elected body of 9 members) in
all these six villages. Most of the forest vegetation
in these community forests is made up by Chir Pine
(Pinus roxburghii). Chir Pine tree density in these
VPs varies from 500 ind./ha (Bisra) to 5050 ind./ha

Table 9: Details of community forests in Jyoli village cluster

(Dilkote), with a mean tree density of 1890 ind./ha.
Among the shrubs, the obnoxious weeds Lantana
camara and Eupatorium spp. are prevalent. Some
characteristics of the community forests are given
in Table 9.

Name of the village ‘ Area of community forest (ha) ‘ Year of formation ‘ Tree density (ind./ha)

Jyoli 16.20 1984 1450
Khadkuna 4.61 2004 1080
Kujyari 5.12 2004 1600
Dilkote 1.98 2004 5050
Bisra 25.6 1991 500

Kaneli 12.9 2004 1660
Total / Mean 66.45 1890

Major fodder and fruit trees

Major fodder trees of the village cluster and their
numbers present in each of the six villages are given
inTable 10. Amongthese fodder trees Bhimal (Grewia
optiva), Kharik (Celtis australis) and Oak (Quercus
leucotrichophora) are most preferred as these
species provide quality fodder during winter when
the fodder resources in the nearby forests diminish.
These trees are multipurpose in nature and provide
5Fs (fodder, fuelwood, fibre, fruit and fertilizer) to
the village people (Negi, 1996). In this village cluster
a total of 5128 fodder trees of various species yield
about 66 t green leaf fodder annually. Total fuelwood
consumption of the village cluster was computed as
875 t/yr (Table 11). In this village cluster 15 species
of fruit trees are found among them Plum (Prunus

domestica), Apricot (Prunus armeniaca), Guava
(Psidium guajava ), Timil (Ficus roxburghii ), Mango
(Mangifera indica), Banana (Musa paradisaica),
Walnut (Juglans regia), and Pomegranate (Punica
granatum) etc. were prominent. Total yield of
these fruit trees was computed 44 Q/yr. those earn
Rs. 2100 for the village people by occasionally
selling the surplus produce in the local market. Total
wood stock in the forests of this village cluster was
computed about 1077 ton, which is highest in Bisra
forest (521 ton) due to its largest forest area, while
the lowest in Kaneli forest (23 ton). The average fuel
wood consumption computes to 1.96 Kg dry weight/
capita/day, water consumption 30 lire/capita/day
(LPCD) and livestock fodder consumption (stall fed)
1.7 Kg/capita/day.

Table 10: Fodder trees in the Jyoli village cluster

Fodder tree species | Jyoli | LGELOGE] | Kaneli | Bisra | Kujyari | Dilkote Total
Grevia optiva 535 109 83 104 134 23 988
Celtis australis 379 42 49 73 33 20 596
Pyrus pashia 639 85 232 54 671 114 1795
Melia azedarach 02 02 - 05 09
Toona serrata 34 04 - 02 40
Quercus leucotrichophora 18 04 04 - - 26
Prunus cerasoides 658 112 129 58 649 68 1674
Total 2265 352 493 299 1487 232 5128
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Table 11: Consumption of fodder, fuelwood and fruit production in the village cluster
(values in parenthesis are the income generated by selling the fruits in Rs./yr.)

Village Fodder trees ::;3‘:)“ RIoducHen Fruit trees Fruit production (Kg) ::sll‘:vr::gion (t/yr)
Jyoli 2265 231 244 1079 89

Khadkuna 352 3.2 93 470 66

Kaneli 493 3.9 86 765 205

Bisra 299 3.0 134 813 (1700) 140

Kujyari 1487 23.8 154 1116 (400) 301

Dilkote 232 8.6 16 151 74

Total 5128 65.6 727 4394 (2100) 875

Prominent fauna

Major fauna present in the village cluster consists
of Leopard (Panthera pardus fusca), Pine marten
(Martes flavigula), Wild boar (Sus scrofa) and
Porcupines (Hystrix indica), which causes significant
damage to the livestock and crops (tuberous crops
in particular). Other faunal diversity found in these
villages includes different varieties of animals and
birds (Table 12). However, population of these wild

animals is gradually declining and once commonly
cited animals such as Pine marten and Porcupine are
rarely seen now. In the recent years damage to crops
by monkey and wild boar has compelled people to
leave their crop-fields abandoned. The crop raiding
by wildlife has become a detrimental factor behind
apathy to agriculture and people are opting to

migrate elsewhere in search of livelihood.

Table 12: Prominent fauna in the Jyoli village cluster

Species name English name ‘ Local name ‘ Type
Panthera pardus fusca M. Leopard Taindua, Guldar Carnivorous
Martes flavigula B. Pine Marten Chuthrol Omnivorous
Sus scrofa Linnaeus Wild Boar Jangli Suvar Omnivorous
Macaca mullata (Zimmermann) | Rhesus macaque/monkey Bandar Omnivorous
Lepus nigricollis Cu-vier Wild Hare Jangli khargosh Herbivores
Hystrix indica Kerr Porcupine Saul, Solu Herbivores
Lophura leucomelanos L. Wild fowl Kalij pheasant Omnivorous
Urocissa erythroryncha B Magpie Lampuchdiya Omnivorous
Spilopelia chinensis S. Dove Ghughut Omnivorous
Coturnix coturnix L. Quail Bater, Chakor Omnivorous
Ortygornis pondicerianus G. Partridge Titar Omnivorous
Passer domesticus L. Sparrow Gauraiya Omnivorous
Corvus levaillantii L Crow Kawaa Omnivorous
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In this village cluster as evident by the socio-
economic profile outmigration is rampant, crop
fields are abandoned in the want of irrigation
facilities and of late due to the wildlife (Monkey,
Wild Boar and Porcupine) attacks, preponderance of
Chir Pine forests that does not support a rich mix
of vegetation having non-timber forest produce
(NTFP) value, non-availability of work force that
has out-migrated, etc. The poor fodder base and
grazing lands invaded by weeds such as Lantana
camara, Partherium sp., Eupatorium sp. etc. does
not leave much scope for growth of quality grasses
and avenues for animal husbandry. Despite these

challenges a few HH have been able to secure
their livelihoods from this scarce and poor natural
resources base. Traditionally people keep livestock
to sell milk and collect some NTFPs (e.g., Ringal
bamboo) and make baskets to sell them locally. Milks
and milk-based products (cottage cheese) is also
sold by the village people to secure their livelihood.
On the whole, the village is struggling with low and
deteriorating natural resource base vulnerable to
climate change impacts and presents an ideal case
to be taken up for S&T based development planning
and action for sustainable livelihoods and human
well-being.
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RESOURCE USE IN JYOLI VILLAGE CLUSTER

Estimation of natural resources and their use
pattern is essential for micro-level planning at
Gram Panchayat level. One of the major activity
of our project was to build the capacity of village
representatives for Gram Panchayat level planning
based on the carrying capacity and sustainable
development concept (VEAP, 2002). To determine
the natural resources status of this village cluster
we organised three training workshops involving
Gram Pradhans, senior citizens, women and
educated youth and information on various
physical, biological and human resources were
taken from the village records available with Gram
Panchayats. Also, baseline household survey was
conducted in 2020 using Unnat Bharat Abhiyan
guestionnaire with some modifications (Annexure
[11). To begin with resource-use pattern we compiled
the household questionnaire information data and
prepared a village cluster map with the help of
Gram Pradhans and Ward Members, senior citizens,
Change Leaders and experienced people of the
cluster, in which detailed information was taken
about all the natural, physical and human resources
available in the villages and about their use-pattern
and management. Training on use of GPS, RS&GIS
data, ground truthing, toposheets and map reading
for village bio-physical resources was given to the
participants. The resource maps of three Gram
Panchayats of Jyoli village clsuter are given in Figs.
2-4. The village resource-use pattern

was assessed as follows:

Estimation of food resources

To estimate the food (cereals,
pulses, milk etc.) resources of
the village population, we have
taken the standard norms of
ICMR, i.e. 396 gm grain, 43 gm
pulses as a source of protein and
500 ml of milk/capita/day. For
example, the 636 population of
Jyoli village would require 91,927
Kg food grain, 9,982 Kg pulses and
1,16,070 liter of milk annually.
From the baseline survey we
know that the availability of these

food items in this village. Thus the demand-supply
gap in food supply was estimated for each of the six
villages separately.

Estimation of water resources

To assess the water consumption of the village
people for drinking and domestic use, we multiplied
the water demand of a person per day (40 LPCD
as per WHO standards for rural areas) by the total
population of the village. For example, the 636
people of village Jyoli would require 40x636= 25,440
L of water per day, which is met from various sources
in the village through pipeline and water collected
from the village springs. Whereas the availability of
water in the village is 7673 liter per day from various
water sources those exist in the village boundary.
Thus, the village has a deficit of 17,767 (25,440-
7,673) liter of drinking water per day. Taking the
water consumption for one livestock unit 10 liter/
day the Jyoli village would also require 3610 liter/
day of water for 361 animal units.

Estimation of fuel wood and fodder resources
Based on the questionnaire survey conducted in
the mid-2020 in the village cluster the fuelwood
consumption was assessed. For example, in Jyoli
village the total consumption of fuel wood per day
was 2,211 Kg. Thus the annual consumption of
fuel wood was estimated by multiplying the daily

wood consumption by 365 days of
the year (2,211 x 365 =8,07,015
Kg). To meet the demand of the
fuel wood, the village people
are dependent on the nearby
forests and trees growing in their
community and private land. The
total wood stock in each of the
village was assessed (Misra, 1968)
and the demand-supply gap of
fuel wood was estimated.

Estimationoffodder consumption
by livestock

The fodder consumption in the
village was estimated by the
conversion of livestock population
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into cattle units. For example, the total number of
animals in village Jyoli is 408 inclusive of Cow (88)
Calves (78), Buffalo (35), Ox (34), Horse (07) and
Goat (166). To estimate their fodder consumption,
we have converted them into animal units (1 Sheep=
1 animal unit; AU) and (1 Cow/Ox = 4 AU; 1 buffalo/
horse= 6 AU; 1 Goat/calf = 1.5 AU). So the total AU in
Jyoli village turned to 361 AU. One AU required 1 Kg
of dry fodder or about 4 Kg of green fodder per day.
Thus, the annual green fodder requirement of total
361 AUs of the village is 361x365x4= 5,27,060 Kg.
The total availability of fodder from various sources
in this village is 15,267 Kg/yr, which shows that there
is a significant deficit (97%) in the fodder availability
in this village.

Resource use pattern in the Jyoli village cluster

Across the six villages on average the food grain
deficit is 92% of the total annual demand of the
people (Table 13). Similarly, the deficit of pulses
was computed 75% as per the national standards
of protein requirement per person per day (i.e., 43
gm). The milk deficit was computed 30% in the entire
village cluster as per the ICMR norms. In some of the
villages the milk yield was quite good and the deficit

was only 5-10% in Kaneli, Bisra and Kujyari villages. It
is to be mentioned here that people of these villages
make cottage cheese out of this milk and sell it in
the nearby town Almora. This earns some income
to meet their other emergent needs at the cost of
their own reduction in milk consumption and health
status. Large gap in supply and demand of fuel-
wood (deficit= 92%) and fodder (deficit= 97%) was
also found in this village cluster that is met through
use of LPG for cooking meals, fuelwood obtained
from private trees, and the fodder deficit is met
through open grazing by livestock in nearby forests.
In this village cluster the deficit in water availability
(74%) is met from the Govt. managed pipe lines
those draw water from distant sources away from
the boundary of this village cluster. The scenario of
natural resources availability and consumption (i.e.
supply and demand) is nonetheless almost same
across all the six villages in the Jyoli village cluster.

Invillage Jyoli (Table 14), the food grain deficit is 92%
and deficit of pulses is 84%, which shows that the
supply of these resources from their farming system
is very little (i.e. only 8-16%), and the demand is met
from purchase from the local market. The deficit

Table 13: Resource use pattern in Jyoli village cluster (values are based on
average across all the six villages)

Resources

| Annual availability

| Annual consumption | Surplus (+)/Deficit (-)

Food grain (Kg) 19021 253234 (-)92.0
Pulses (Kg) 6952 27498 (-) 75.0
Milk (Lit.) 223198 319740 (-) 30.0
Fuel wood (Kg) 131354 1519496 (-)92.0
Water (10°x Lit.)-::inr;aar; 6696 gii;‘}) (1) 74.0
Fodder (Green) (Kg) 145674.5 4188740 (-)97.0

of milk was also found 29% from the standard
consumption norms. The fuel-wood deficit (98%)
and fodder deficit (99%) also shows that a large part
of this demand is met from the forests away from
the village boundary. The water deficit (70%) also
shows that the village people had either to reduce
their water consumption against the standard WHO
norms or devote much time to fetch water from
distant sources away from their village geographical
area. However, pipe line water supply from distant

sources is available in this village. Similarly, deficit of
fodder indicate that the livestock is under-fed and
the animals had to starve in the want of adequate
fodder or a part of that is derived from grazing in
the nearby grazing land/forests thus aggravating the
degradation of ecosystem and decline in ecosystem
services.

In Khadkuna village (Table 15), notably availability
of milk, fuelwood and water was little better
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Table 14: Resource use pattern in Jyoli village

Resources | Annual availability | Annual consumption | Surplus (+)/Deficit (-)
Food grain (Kg) 7426 91927 (-) 92
Pulses (Kg) 1593 9982 (-) 84
Milk (Lit.) 81943 116070 (-) 29
Fuel wood (Kg) 13198 807015 (-) 98
Water (10%x Lit.)- 2:?:;; 2801 325138 ()70
Fodder (Green) (Kg) 15267 1601620 (-) 99

than the other villages as indicated by a lower
magnitude of deficit of these resources (17-53%)
in this village. The situation of natural resources
availability was still worst in Kaneli village (Table
16), except for availability of milk (deficit only
9%). Most strikingly the deficit of water is 100%,
as this village does not have any natural sources
(all the water sources have dried up) and the
water is supplied from Government managed pipe
lines drawing water from distant sources. The
availability and consumption of various natural
resources for Bisra village points out that here
again the milk availability was satisfying (deficit
only 7%) but there was also a large gap between
supply and demand of the other resources for
subsistence living (Table 17). With regard to milk
availability the Kujyari village (Table 18) had a

comfortable position across all the villages (deficit
only about 5%), however there was also an acute
shortage of other resources. The Kujyari, Bisra and
Kaneli villages sell milk and cottage cheese in local
town Kosi and Almora to earn some money. Village
Dilkote was best among all others with regard to
water availability (deficit about 22%) but poor in
terms of availability of all other resources (Table
19). Thus it can be seen that all the villages of Jyoli
cluster face varying magnitudes of stress in terms
of supply and demand of various natural resources.
This situation has led to a better scope and urgent
need for R&D based interventions to improve
the situation of availability of these resources to
contribute to the survival strategy of the people
and to cope up against poverty, malnutrition,
climate change impacts etc.

Table 15: Resource use pattern in Khadkuna village

Resources | Annual availability | Annual consumption | Surplus (+)/Deficit (-)
Food grain (Kg) 478 16767 (-) 97
Pulses (Kg) 60 1821 (-) 97
Milk (Lit.) 10038 21170 (-)53
Fuel wood (Kg) 50000 59860 (-) 17
Water (10%x Lit.)- ::,Tn? 1745 ;224 () 29
Fodder (Green) (Kg) 78475 224840 (-) 65

Table 16: Resource use pattern in Kaneli village

Resources | Annual availability | Annual consumption | Surplus (+)/Deficit (-)
Food grain (Kg) 1366 38592 (-) 97
Pulses (Kg) 1058 4191 (-) 75
Milk (Lit.) 44347 48728 ()9
Fuel wood (Kg) 2270 185785 (-) 99
3y i+ )
Water (10°x Lit.) irlimaar; 0 ii?g () 100
Fodder (Green) (Kg) 8563 1106680 (-) 99
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Table 17: Resource use pattern in Bisra village

Resources Annual availability | Annual consumption | Surplus (+)/Deficit (-)
Food grain (Kg) 3070 30209 (-) 90

Pulses (Kg) 781 3280 (-) 76

Milk (Lit.) 6205 38143 ()7

Fuel wood (Kg) 52096 126655 (-) 59

3y |t )
Water (10%x Lit.) ::r:qaar; 263 igg(l) ()91
Fodder (Green) (Kg) 3736.82 147460 (-) 97

Table 18: Resource use pattern in Kujyari village

Resources | Annual availability | Annual consumption | Surplus (+)/Deficit (-)
Food grain (Kg) 6501 62008 (-) 90

Pulses (Kg) 3146 6733 (-) 53

Milk (Lit.) 74460 78293 (-)5

Fuel wood (Kg) 9830 273385 (-) 96

Water (10%x Lit.)- ::ir:;aar; 799 22? () 87

Fodder (Green) (Kg) 31892 511730 (-) 94

Table 19: Resource use pattern in Dilkote village

Resources | Annual availability | Annual consumption | Surplus (+)/Deficit (-)
Food grain (Kg) 180 13731 (-) 99
Pulses (Kg) 314 1491 (-) 79
Milk (Lit.) 6205 17338 (-) 64
Fuel wood (Kg) 3960 66795 (-) 94
Water (10%x Lit.)- i:r;aar; 1088 ;3137 () 22
Fodder (Green) (Kg) 7740.9 546770 (-) 99
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Figure 2: Resource map of Gram Panchayat Jyoli (village Jyoli and Khadkuna)
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Figure 3: Resource map of Gram Panchayat Kaneli (village Kaneli and Bisra)
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Figure 4: Resource map of Gram Panchayat Kujyari (village Kujyari and Dilkote)
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LIVELIHOOD PROMOTING TECHNOLOGY TRANSFER
IN THE VILLAGE CLUSTER

Toimplementthe “Eco-smart Model Village Concept”
and achieve the goal of bringing “Transformative
Change” and “Doubling Farmer’s Income by 2022”,
the following steps/methodology and approach
were involved in the project activities in Jyoli village
cluster:

9

Selection of representative village cluster

Need assessment of village community
Exposure visits to RTC (Rural Technology
Complex) and model demonstrations

& |dentification of beneficiaries for project
activities

Change leader development

Household baseline survey

Implementation of packages of practices among
selected stakeholders

Data collection and monitoring

Cost : benefit of R&D interventions

9

q

9

9

9

9

9

(i) Selection of representative village cluster

As discussed in Chapter- 2 after having rigorous
discussions at the Institute, Jyoli village cluster
was selected in view of logistic considerations: (i)
Proximity to Institute HQs (Kosi-Katarmal, Almora)
for frequent monitoring and upkeep of the R&D
interventions; (ii) Demonstration/show-case value
for various stakeholders including Apex Bodies of
our Institute, and (iii) Having past background of
Institute’s work in the area to utilize the assets and
linkages with community/Govt. departments.

To initiate the project activities a consultative
meeting was held with Gram Pradhans and a
few senior citizens at RTC of the Institute at Kosi-
Katarmal, Almora for smooth functioning of this
Transformative Project in their village cluster on
29" June 2020. Project objectives were explained
to Gram Pradhans and other participants by the
project team. It was emphasized that in view of
limited resources the project will be implemented
on participatory basis with technical expertise and
minimal material inputs from the Institute, and
manpower and aftercare to be ensured by the

Brief about RTC (Rural Technology Complex)

e The RTC (Rural Technology Complex) was
established in 2001 at the Kosi campus of
‘NIHE’ to address the needs of hill farmers
keeping in mind their location-specific
technological requirements.

e The complex is being continued as self
-sustained wing of the Institute to cater
to the needs of farmers, developmental
agencies and Government programs.

RTC works for capacity building of the
Himalayan communities by

e Providing options and trainings on
interdisciplinary, practicable and
comprehensive technological approaches.

e These approaches lead to improvement
in the quality of life and human welfare
through economic development by
efficient conservation and management
of natural resources

e Technologies are disseminated through
trainings on crop vyield increment,
income generation, value addition and
other life supporting activities to various
stakeholders.

beneficiaries. Also, the selection of beneficiaries,
identification and demonstration of technologies
were carefully planned with community consultation
with a focus on socio-economic development of BPL,
SC, COVID affected families, marginalised women
etc. They were also told that need assessment
would be done in the three GPs of village cluster
prior to project implementation. The delegation
of Gram Pradhans assured full cooperation in
implementing the project activities and expressed
their gratitude to ‘NIHE’ for the selection of Jyoli
village cluster for environmental conservation and
development activities to be carried out under the
“Transformative Project”.
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As a follow-up the Jyoli village cluster was visited
by project team of the Institute along with Gram
Pradhans/key informants to have a preliminary
assessment of the socio-economic conditions and
natural resources status in the form of forest, water,
agriculture land, biodiversity etc. During field visits,
interactive discussions were held with local people
to identify problems related to natural resource
management, agriculture and other allied sectors.
Following this in each of the three GPs of this village
cluster, community-level meetings were held by
the project team in which the village people were
explainedabouttheprojectobjectives, workelements
and activities, timelines, budgetary constraints etc.
Emphasis was given on participatory approach,
synergy building among community resources and
dovetailing with Govt. scheme/ programmes. Inthese
meetings community-level priorities were indentified
to address the environmental conservation and

livelihood improvement in the village cluster. A
chronology of all events/ training workshops etc. we
conducted under this project in the village cluster
and at the RTC is given in Annexure IV. To begin the
project, a project launch-cum-interaction workshop
was organized on 5th July 2020 at the RTC of the
Institute, which was inaugurated by Hon’ble MP of
Almora Parliamentary Constituency Shri Ajay Tamta
ji. This event was attended by the people of project
villages, Institute faculty and others.

(ii) Need assessment of the village communities

In order to precisely understand the household-
level needs and their willingness to adopt livelihood
promoting technologies, five consultative meetings
at Gram Panchayat level for need assessment and
community mobilization were held during August
2020, followed by exposure visits of village people
to RTC to have a live demonstration of various low-

Launch of Jyoli village cluster project by hon’ble MP, Lok Sabha, Almora
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cost, environment-friendly technologies, and discuss
the project planning and implementation strategies.
In these meetings, detailed information was given to
the village people by us about the work to be done
in the villages under the Model Village Development
Project so that they can identify the appropriate
technology options to be adopted by them in view of
resources available with them.

(iii) Exposure visits to RTC

These interactions with each of the three GPs were
followed by exposure visits to the RTC of ‘NIHE’
where the participants learned about various R&D
packages of practices/demonstrations and interacted
with Institute scientists about their feasibility of
adoption in their respective households/villages. The
various R&D based package of practices available in
the RTC are given in Annexure V. A matrix of various
need based R&D technologies opted by 177 HH of
the three Gram Panchayats of Jyoli village cluster is
given in Annexure VI.

(iv) Identification of beneficiaries for project
activities

In view of the limited project resources BPL families,
weaker sections, COVID returnees, marginalised
women etc. were given preference over others for
putting up these R&D based livelihood improving
and income generating activities. Subsequently, we
invited proposals for selected livelihood interventions
from the village people endorsed by Gram Pradhans
to ascertain the need of the applicants and maintain
transparency of our approach/activities. Thus, a total
of 62 households were directly covered under the
project activities belonging to weaker sections, BPL,
COVID returnee, women etc.

(v) Change leaders development

In order to optimize our R&D efforts and given the
limited resources we have adopted the “Citizen
Science” approach wherein we groomed over
a dozen of talented youth of the village cluster
named as “Change Leaders” (Annexure VII). It was
a two-pronged strategy to build their capacity in
various aspects of environmental conservation and
sustainable development of mountain ecosystem
in general, and particularly the Jyoli village cluster.
These CLs were trained by us for village-level
household surveys, village resource use mapping,

mapping village development priorities, livelihood
interventions such as protected cultivation, organic
farming, poultry farming, wasteland plantations,
preparation of smokeless bio-briquettes using Pine
leaf litter, organization of village-level meetings;
preparation of proceedings, news items etc. We
further plan to continue to build the capacity of
these CLs so that they can become environmentally-
conscious responsible citizens by their voluntary
participation at Gram Panchayat/Block level activities
for improving resource-use efficiency, green skill
development of the people, building upon natural
and intellectual capital and eco-smart thinking in the
villages by employing carrying capacity concept of
mountain ecosystems. Association of these CLs with
our Institute gave them a moral boost and improved
their understanding and exposure from a local scale,
and its relevance at the regional and national scale.
Morevover the confidence of the change leaders
have increased and seven of the change leaders have
been engaged in computer operator and sales job
after their capacity building under the Transformative
Project.Competitive essay writing on “My Model
Village” written by them were very impressive and
awarded top positions (Annexure VIII). A Change
Leader, Ms. Deeksha Upadhayay participated in the
Institute’s Annual Day, 2022 and delivered a short talk
on success of R&D activities of ‘NIHE’ in Jyoli village
cluster. This initiative will also feed into “Science-
Policy-Practice” interface and following cardinal
principles: (a) science for society, (b) networks and
collaborations, (c) success model promotion, (d)
private sector engagement, (e) harness energies of
bright energetic young professionals, and (f) use of
technology to further out-scale and upscale in the
region.

i,

(vi) Household baseline surveys

To document the socio-economic and environmental
change in the Jyoli village cluster, household baseline
surveys were conducted by us and the Change
Leaders were also trained for this activity through
training workshops. They were provided with
structured HH survey questionnaires to be filled in
by the head of each of all the 303 HH of six villages
using Unnat Bharat Abhiyan questionnaires (https://
unnatbharatabhiyan.gov.in:8443/new-website;
Annexure lll) translated in Hindi and making some
region-specific modifications. This HH survey was
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participatory with the village representatives and
the CLs under our regular mentoring. It was thought
prudent that the village youth can derive the
data/information more precisely than the outside
surveyors. Thus, not only capacity of youth was built
on the HH surveys but they were oriented towards
village-level planning of resources for developmental
process. The HH level data was then compiled at
the Jyoli Village Resource Centre by one of the CL
Mr. Gajendra Upadhyaya and now this data base is
serving as a service centre for seeking village level
information on several parameters to local people,
Govt. agencies, NGOs etc.

(vii) Implementation of packages of practices among
selected stakeholders

On the basis of the need-assessment and

reconnaissance survey across the village cluster, a few
promising R&D package of practices were provided
to the village people (62 households) along with
the technical know-how and institutional support.
Before implementation our project team made a
technical assessment and assessed socio-economic
feasibility of the prospective beneficiaries and an
application duly forwarded by the Gram Pradhan
was obtained from them for our project records and
further monitoring in future. We employed a range
of activities and approaches in this village cluster
for bringing a “Transformative Change” among the
people, particularly the weaker sections through
various training workshops and other events (64
nos.) we could reach to 1381 people (779 Male, 602
Female) of the project area. Polyhouse construction
for growing vegetables, (40 HH), Poultry farming (85
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HH), Bee keeping (18 HH), Bio-briquetting (6 HH),
Vermi composting (6 HH), green skilling to prepare
Rakhi/Aipan (19 HH), Roof top rain water harvesting
(2 HH) and plantation of fruit trees (4 HH) were the
major livelihood promotinginterventions made at the
HH level. Among the community level interventions,
wasteland plantation (1.5 ha) and construction of
Pine needle check dams (10 nos.) for soil and water
conservation were put up along a seasonal stream.

Brief description of various livelihood-promoting
interventions is given in Table 20.

A. Organic farming and protected cultivation
In Uttarakhand, cultivation of vegetables constitutesg

an important part of agricultural activity undertaken y
with about 23% total cropped area of the State
(Horticulture Deptt. 2010-11). Since the climatic
conditions of the hilly states are suitable for off-

Table 20: Brief description of various R&D based livelihood enhancing and income
generating activities promoted in the Jyoli village cluster

Details of activities/intervention

Name of R&D intervention

1. Protected cultivation e Beneficiary was provided with 30x10x8 ft. and 20x10x8 ft. size UV stabilized
(Poly-houses 40 nos.) polythene sheets and 50% green shade net for enclosing lower part of polyhouse for
ventilation

e The bamboo frame (poles erected as per our layout and bamboo frame for roof of
polyhouse) and labour to erect the polyhouse was provided by the beneficiary

e We provided technical supervision at the time of polyhouse making and cultivation
of vegetables (agro-technologies)

¢ Seed/seedlings/root stock was given to selected families free and tie up was done
with local Agriculture Departments (KVK)

2. Vermi-comosting e Compost pits of 6x6x3 ft. were constructed with single brick wall. To prevent the

(6 Units) movement of earthworms deep down, a concrete floor was papered. Whole structure
was covered with erected bamboo and Polythene sheet to protect it from rain

e Common earthworm species Eisenia fetida (black gold) was introduced in these vermi-

pits
3. Poultry farming e One day old chicks (ODCs) were distributed among the beneficiaries
(85 HH) ¢ Preference was given to weaker sections

e The poultry shed was made by the beneficiaries themselves
¢ The feed/medicines etc. was purchased by the beneficiary
e Visits of Livestock Husbandry Department doctors were arranged

4. Bee-keeping (18 HH) e Atwo-week long training on bee keeping was imported to the beneficiaries and
they were given bee boxes with honey bee (Apis cerana) colonies

e Technical guidance was given to them as and when required using through
WhatsApp platform

5. Bio-briquettes (Pine needles | ¢ Training and demonstration were held among the villages by our project team
converted to smokeless fuel) | ¢ A mould for making bio-briquette was given to each of the three Gram Panchayats
(6 HH) ¢ The beneficiaries collected Pine needles (Pirul) from nearby forests and made the
bio-briquettes
6. Aipan/Rakhi making (25 HH) | e Training and base material was given to selected women/youth of the villages
e They prepared these items and sold locally and also used themselves
7. Horticulture / Orchard ¢ Elite saplings of high yielding varieties of temperate fruit trees (Peach, Plum,
development ¢ Apricot, Walnut, Guava etc.) were distributed and silvicultural technique of orchard
development was demonstrated to the people.
8. Roof-top rain water e Weaker section people / COVID affected families were selected
harvesting (2 HH) e HH used water for kitchen gardening/use in polyhouse for vegetable cultivation/
cattle demand
9. Wasteland plantation (1.5 e Multi-purpose tree saplings were planted in 1.5 ha wasteland through community
ha) participation

e Height growth and survival of each of the species was measured periodically
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season vegetable crops such as tomato, cauliflower,
cabbage, vegetable pea, cucumber, french beans,
capsicum etc. in different zones in the hills, it offers
a huge potential for employment and income
generation to the farmers. The off-season vegetable
farming refers to the production of vegetables by
using different agro-climatic conditions, adjusting the
time of transplanting, selecting and improving the
varieties and/or creating a controlled environment.
This is because the off-season vegetables that
are raised in the hilly areas are made available
to the consumers in the plains at the time when
these cannot be grown there due to hot climatic
conditions. With the changing agricultural scenario
in the Uttarakhand state, protected cultivation of
vegetables and flowers has become an important
enterprise for the farming community because of
its low volume and high value production system.
Growing vegetables in the polyhouse is the common
method of protected cultivation in this region. We
conducted several training programmes as well as
demonstrations to update the knowledge of the
farmers and required inputs in the form of seeds,
planting materials and LDPE polythene sheet etc.
The bamboo frames were prepared by them on
their own expenses under our supervision. Also,
vermi-composting was promoted among 6 HH in the
village cluster by providing them material input and
Earthworms (Eisenia foetida) and the cattle dung,
and labour input were provided by the beneficiaries.
Selection of stakeholders was done on the basis of
willingness to adopt the technology, manpower
availability, availability of suitable land, etc.

B. Honey bee keeping and pollination services

Honey bees are the nature’s precious gift to the
humans on the earth. They not only produce
miraculous substance- honey, but also significantly
contribute a great deal to the food production
through cross-pollination, and responsible for
about 80% of the total cross-pollination by insects,
and thus support life on the earth. Therefore, in
order to meet the ever increasing demand of food
for fast growing human population, conservation
of honey bees is essential. For instance-the apple
growers in Himachal Pradesh and J&K are hiring bee
colonies and hanging buckeyes in apple orchards to
supplement bee pollination and increase crop vyield
and also improve the quality of apple as well. Renting

bee colonies (@ Rs. 1000) per flowering season in
apple orchards of Himachal has become a lucrative
business (Laletal., 2012). Unfortunately, in the recent
years practice of Bee keeping has been ignored that
has a vast potential and multiple benefits- creating
livelihood opportunities, production of Honey, Royal
jelly, Pollen, Bee wax, Bee venom, and above all
pollination of food crops. Traditionally, rural areas
of Uttarakhand hills were known for bee keeping. It
used to be an integral part of most of the households
and people used to rear honey bees. But with the
passage of time, for the last three-four decades,
the bee keeping practice has taken a back seat,
despite thrust by the Government through various
schemes. Besides declining floral diversity and
vegetation, use of pesticides, change in crop system,
road connectivity and networking along with other
construction activities has also hampered the bee
population. To initiate bee keeping activity among
the people of Jyoli village cluster, we organised a
two-week long training program involving experts
and bee keepers. After successful completion of the
training, bee-boxes (Apis cerana) were distributed to
them. These bee keepers are in regular supervision of
a honey bee expert (Er. Deep Bisht, Spardha, Almora)
through a WhatsApp group and also by visiting the
households occasionally to attend their complaints.

C. Backyard poultry

Backyard poultry farming has been an inevitable
part of sustainable livelihood of Indian farmers. It
provides not only food security but also employment
to the farmers and rural youth. The poultry farming
is known for its uniqueness as the chick birds are
good foragers, efficient mothers and require minimal
care to grow. Thus making them a suitable species to
raise under village conditions for income generation
and livelihood supplement, particularly for women
and weaker sections. Backyard poultry contributes
significantly to income and act as very good source
of quality protein to landless and marginal farmers.
Traditionally the people in the Jyoli village cluster
practice cattle and goat rearing and keep poultry
as a source of supplementary income. Despite
some people having backyard poultry, their suitable
varieties and scientific raising is still lacking. We
have promoted Vanraj variety of poultry, which
is popularised and found suitable for this region
by ICAR. Therefore, for attaining the objective of

36 DOUBLING FARMERS' INCOME IN A VILLAGE CLUSTER OF UTTARAKHAND



|
|
|
|

livelihood supplement through backyard poultry,
beneficiaries were selected in the Jyoli village cluster
and priority was given to SC/BPL, COVID affected
families, physical capacity of stakeholder, availability
of area for foraging of chick-birds, etc.

D. Bio-briquetting from Chir-Pine needles

Pine (Pinus roxburghii) tree is considered as an
unwanted and obnoxious species in the forests of
this region as it does not provide fodder for livestock,
good quality fuel wood and it is a main reason of
forest fire due to its resin bearing inflammable
needle leaves. This species is also accused for
drying up of springs and water sources as it is a
voracious user of soil water owing to its fast growth.
We demonstrated multiple uses of this tree useful
for promoting livelihood activities such as use of
needles for making smokeless bio-briquettes, use
of bark, cone and needles for decorative items, use
of Pine needles (Pirul) in making check dams for
soil and water conservation etc. Pine needles have
been successfully used by us for making handmade
paper and making items such as file cover, file folder,
envelops, carry bags etc. At the RTC the method
of preparation and use of bio-briquettes has been
quite successful (Negi et al., 2022), and has a great
potential for scaling up in the region. These smokeless
bio-briquettes are made by the women and weaker
sections for their own use for cooking, heating and
also for livelihood generation options. The trained
expertise of Master Trainers and Faculty is available
with the Institute and has been providing trainings
to various women and weaker section based SHGs of
various state agencies and NGOs.

Pine needle based
products ( File
cover, file folder,
carry-bags, enve-
lopes, note-pad,
wedding card,
aipan and rakhi)of
‘NIHE’

E. Green skill development

The Green business is a concept to increase the
livelihood of the rural people through capacity
building, skill development and entrepreneurship
development by making various marketable
items made from available natural resources in a
sustainable way. The MOEF&CC, Government of
India under its ENVIS Secretariat is coordinating
Green Skill Development Program (GSDP) in our
country with an aim to make the school drop-outs
and youth to exchange and build skill to utilize the
resources for income and employment generation
(http://www.gsdp-envis.gov.in/). There are plenty
of available natural resources in the forests of
Uttarakhand. Pine trees are found abundantly in the
forests of Uttarakhand. It is the source of fuelwood,
timber and resin. Annually, Uttarakhand forests
produce about 1.9 million ton of Pirul (Sati, 2020).
The inflammable leaves (Pirul) fall in the summer
season and cover the forest floor and pose potential
forest fire hazards and colossal loss to forests every
year (Negi, 2019). It is highly inflammable and one of
the major factors of forest fire causing huge damage
to the forests in Uttarakhand every year resulting
the loss of biodiversity and other assets. Keeping
in view the hazardous nature of Pine needles and
cone, we used them for making decorative items,
Rakhi, biofuel (bio-briquettes) and handmade paper
so that it will reduce the risk of forest fire in the
forest and provide the alternative livelihood to the
local people (Arya and Negi, 2020). At the RTC we
have made several products of Pine needles those
can be adopted for livelihood support and income-
generation in the village.
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F. Wasteland plantation

More than three-fourths of Uttarakhand’s total
population depends on agriculture for their livelihood
and the economy is predominantly dependent on
agriculture. However, the land holdings are small and
fragmented, and irrigation facilities are limited. Soil
and water conservation is another important activity
for development of farming systems. For physical,
geographical and environmental reasons, the scope for
agricultural policies based on modern input-intensive
agriculture is extremely low in the hill regions. As a
result, majority of the rural population in the hills
either survives on subsistence agriculture or migrates
to other parts of the country for employment. The
agricultural land is being abandoned gradually that is
being occupied by weeds such as Eupatorium, Lantana
camara, Parthenium etc. Such wastelands need to be
put under plantation of multipurpose tree species
(MPTs) so that provisioning of the five Fs (fuelwood,
fodder, fruit, fibre and fertilizer) is ensured in the long-
run. In the recent decades, plantations are carried out
by several departments but the successful plantation
depends upon right choice of species suiting to the
site-specific micro-climatic conditions. We have
kept this consideration in the project and taken
up a community wasteland (1.5 ha) for plantation
and soil and water conservation measures through
involvement of the village people.

G. Rooftop rain water harvesting

As described earlier, water is a scarce resource in
this village cluster and the entire area is dependent
on rainfall for crop-cultivation. This is one of the
major constraints for not adopting improved farming
practices in this village cluster. We introduced roof-top
rain water harvesting in a few needy BPL households
to demonstrate its impact on use of land of kitchen
gardening, sanitation and other related household
uses. Data was collected about the duration of
rainfall, roof-top water harvested in the tank and use
of the stored water in various HH activities and non-
consumptive use.

(viii) Data collection and monitoring

To record the daily/weekly/seasonal data/brief
details of activities such as protected cultivation,
poultry farming and bee keeping by the beneficiaries
we provided data registers to each of the beneficiary

HH so that they can enter the various inputs and
outputs everyday accrued due to these livelihood
practices and output-input (O:l ratio) and net benefit
to the HH is calculated. For instance, in case of
poultry farming initial cost of ODC (given by us free),
feed purchased and medicine (if any) were taken as
inputs, and eggs and birds sold/consumed by them as
outputs. Mortality of chick birds and reasons thereof
were also recorded in these daily registers. Similarly,
for protected cultivation in polyhouses the input in
terms of seed/seedling, labour, fertilizer/manure
were recorded as inputs and yield of vegetables
(either consumed or sold by them) were recorded as
outputs. Similar was the case for honey bee keeping
and other interventions. We monitored this data/
information regularly and necessary corrections
were made in case the entries were not found
proper in consultation with the beneficiaries through
periodical visits to the village cluster by our project
team. It may be pointed out that some of the people
did not take keen interest and became negligent on
the entry of data / information in the data sheets/
registers given to them. Some of the people were not
so meticulous about measuring the yield in terms of
weight units, rather local measurement units (e.g.
bundle of leafy vegetables, baskets, sack etc.) were
used, and we converted these measurements in to
gram or Kg/unit.

(IX) Cost: benefit of R&D interventions

For estimation of O:l in case of vegetable production
in polyhouses the average age of polyhouse has
been considered five years. Therefore, the input
cost of silpoline sheet has been divided by five to
estimate annual input cost. Both the inputs and
outputs were equated in terms of money as per the
local existing rates in the village market/shops and
output-input (O:l) and benefit: cost (B:C) ratio was
calculated for each of these interventions. Six social
media WhatsApp groups for these activities i.e. bio-
briquetting, poultry farming, bee-keeping, green
skilling, protected cultivation and change leaders
were created for interaction among themselves
and with our project team on any issues with the
beneficiaries, monitoring progress, information
about meetings, village visits, source and availability
of seeds/seedlings of vegetables and Government
programs nearby etc.

38 DOUBLING FARMERS' INCOME IN A VILLAGE CLUSTER OF UTTARAKHAND



Data registers and monitoring of project activities in Jyoli village cluster
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DOUBLING FARMER'’S INCOME IN TWO YEARS

In the Jyoli village cluster a number of environment-
friendly, livelihood promoting and income
generating interventions were implemented from
September 2020, those continue till now. In these
interventions protected cultivation in poly-houses,
poultry farming and bee keeping were prominent.
In total 62 households were directly benefitted
through these activities (Annexure IX). The salient
description of benefits accrued through these
interventions is given below:

Vegetable cultivation in polyhouses

In this village cluster we could mobilize the target
households to raise 40 polyhouses of two different
sizes (depending upon the space available) utilizing
their man-power with our material (silpoline sheets
and green shade nets) and technical know-how
(Table 21). To install the polyhouses among the
beneficiaries a visit was made to their houses and
site for the polyhouse construction was decided

from the local Krishi Vigyan Kendra (KVK),Almora.
Frequent visits and interventions were held with
the beneficiaries regarding any issues of vegetable
cultivation in polyhouses. We organized 6 training
programmes in which 100 beneficiaries were
trained about protected cultivation. Exposure visits
of the farmers were also conducted to the farms of
some successful farmers who have been practicing
protected cultivation successfully and earning
livelihood out of it in this village cluster.

Total area thus brought under protected cultivation
was about 0.1 ha, and a total of 19 vegetable
varieties were grown within these polyhouses during
September 2020 onwards so far. Yield potential of
each of the vegetable cropsis givenin Table 22. Based
on the yield potential and better O:I (>1), vegetable
crops such as Tomato (Solanum lycopersicum), Onion
(Allium cepa), Radish (Raphanus sativus), Coriander
(Coriandrum  sativum),  Capsicum  (Capsicum

Table 21: Details of beneficiary of polyhouses and vegetable production

Name of the village No. of beneficiary HH

Category BPL/SC/COVID/Gen

Production (Kg/year)

Jyoli* 24%* - Not recorded
Kujyari Jlfg(ulé)'(“jya”* (6 18 BPL, 12 General, 6 SC 899

Dilkote 3 3 BPL, 2 SC, 1 COVID returnee 150

Bisra 6 6 BPL 300

Kaneli 13 13 BPL, 6 SC 649

Total / Mean 40 (64)

*Polyhouses made under earlier project of CSED (2017-2020).

keeping in view the sunshine hours/east—west
directions and other site-specific factors. The
polyhouses were erected on bamboo poles arranged
by the beneficiaries and the UV reinforced silpoline
sheet was provided by us. Technical help was
provided while installing the polyhouse. Thus, 40
such polyhouses were installed in the village cluster.
Beneficiaries were given technical know-how of
planting various seasonal/off-season vegetables and
other crops as well as seed/seedlings of vegetables

annuum), Brinjal (Solanum melongena), Beans
(Phaseolus vulgaris) etc. were found suitable for
the agro-climatic zone of this region, and hence can
be recommended to other farmers also. It is to be
mentioned that people try a range of combinations
/ sole crops of both vegetables and spices in these
polyhouses and the land space devoted to each
crop varies from one HH to another and from one
crop to another. Also, the choice of crops grown,
their combinations and other structural operations
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entirely depend upon the choice and knowledge
level of the HH. They harvest the produce whenever
it is mature to consume. The quantity harvested
also varies from one HH to another. Thus, it become
quite tedious to determine the per unit area yield of
these crops. Therefore, we have given the average
yield of each of the crops per polyhouse grown
across the season. Across all the crops production
of garlic (30 Kg) was the lowest and Radish (441
Kg) was the highest. The total vegetable / spices
production was computed 2616 kg (December 2020
-September 2022). In terms of market price the
lowest rates were fetched by Potato, Bitter Gourd,
Radish and Amaranth (@ Rs. 20/kg), and the highest
by Beans (Rs. 80/Kg) and Coriander leaves (Rs. 100/
Kg). Total earning from the Polyhouse produce
(both self consumed and sold locally) was recorded
lowest for Bitter Gourd (Rs.720) and highest for

Coriander leaves (Rs.20,000) from the entire village
cluster. Coriander was the most profitable crop also
in terms of O:l ratio (3.99) as compared to lowest
for bittergourd, Potato, Cucumber (O:l= 0.13,0.17
and 0.18) and Bitter Gourd (0.13). In terms of O:l,
crops such as coriander, bean, tomato and capsicum
were also superior (O:l= >1), and these crops have
also readymade local market. People told that fresh
vegetables are sold at their doorsteps and purchased
by their neighbours, and they do not have to go to
the market now for purchase of vegetables for their
self consumption. It is envisaged that other farmers
in these villages will adopt this technology and
become self-sufficient in vegetable production and
would also earn some income. These vegetables
thus produced catered to their own consumption as
well as sale in the Jyoli village and nearby Kosi shops
were worth Rs. 1,19,795 (Table 22) with overall B:C
ratio of 2.66 (Table 23).

Table 22: Crop wise production and out: input ratio under protected cultivation in Jyoli
village cluster during December 2020-September 2022

Per
Total Average Market value olvhouse Input cost
Vegetable crops production market rate poly (Rs.)/ Output:Iinput
(Rs.) average output
(Kg) (Rs./Kg) polyhouse
(Rs.)
1 Beetleaf 95 40 3800 100 142 0.70
(Beta vulgaris)
2. Fenugreek (Trigonella |, 40 4880 128 142 0.90
foenum-graecum)
3, Leafy mustard (Brassica | |, 32 3200 84 147 0.57
juncea)
4. Amaranth (Amaranthus | o 32 1120 29 137 0.22
viridis)
Radish
5. (Rophanus sativas) 441 20 8820 232 132 1.76
6. Coriander (Coriandrum | , 100 20000 526 132 3.99
sativum)
Pea
7 (pisum sativum) 9% 30 2880 76 158 0.48
8. Onion 179 30 5370 141 132 1.07
(Allium cepa)
9. Tomato (Solanum 328 45 14760 388 174 2.23
lycopersicum )
10. Chilli (Capsicum sp.) 121 40 4840 127 145 0.88
11. Capsicum (Capsicum | ;g 55 12540 330 148 2.23
annuum)
12. Brinjal (Solanum 229 40 9160 241 142 1.70
melongena)
13. Beans (Phaseolus 153 80 12240 322 140 230
vulgaris)
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14, Potato (Solanum 45 20 900 24 143 0.17
tuberosum)
Cole crops (Brassica

15. 95 45 4275 113 142 0.79
oleracea L spp.)

16. Cuc.umber (Cucumis 33 30 990 26 143 0.18
sativus)

17, Bitter ggurd Momordica 36 20 720 19 143 0.13
charantia)

18, G|n'g.er (glnglber 50 60 3000 79 158 0.50
officinalis)
Garlic

19. (Allium sativum) 30 61 6300 tee 18 o
Total / Mean 2,616 820 1,19,795 3,153 2,758 1.14

Table 23: Cost of cultivation in polyhouse and B:C ratio (mean across 40 Polyhouses)

Total
Total cost of
polyhouse
installation*

Size of
polyhouse (ft)

Input cost**

cultivation /

two years

10x30 7,525 1,500 1,505

expenditure on

polyhouse (Rs.)

Net return

(Rs./
Polyhouse)

Total cost of
cultivation /
Polyhouse (Rs.)
** two years

Gross return
(Rs./
Polyhouse)

3,005 11,000 7,995 2.66

*(Poly sheet + Bamboo poles +2 skilled man days for one day); **(Seeds, seedlings, manure, plant protection material and irrigation etc).

We found that willingness for protected cultivation
varies from one community to other. In Bisra village
60% women farmers exhibited their interest in
protective farming, while in neighbouring Kaneli
village it was found to be 20%. Considering economic
class, 50% of interested farmers from Bisra and
20% from Kaneli villages falls under BPL category.
In Kuyari-Dilkot cluster a total of 30 farmers (with
30% women) took part in training on protected
cultivation. The representation of women was
recorded higher in Dilkote village i.e., 60%. Initially a

group of 5 motivated farmers took up the cultivation
of vegetables in polyhouses. Gradually more
and more farmers joined and adopted vegetable
cultivation as an enterprise. Today 40 farmers are
growing vegetables in polyhouses in the village
cluster and acknowledged benefits such as: (i) Gain
in knowledge and skills, (ii) Vegetable production in
the polyhouses for their own use and also for sale,
(iii) Reduction in problems such as pests and wild life
raiding of crops in open, and (iv) Increased economic
benefits and nutritional security.

Protected cultivation activities in Jyoli village cluster
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Vermi-composting

Vermi-composting is a method of preparing nutrient
enriched compost with the use of earthworm that is
one of the easiest methods of recycling farm waste
and to produce quality compost of farm use. Worm
cast, which is also popularly known as black gold
prepared by Eisenia fetida species of earthworm

commonly found in the region. Earthworm
consumes biomass and excrete it in digested form
called worm cast or vermin compost. This compost
is rich in nutrient, growth promoting hormones and
beneficial microorganism, etc. It takes around 45-50
days to decompose to finally prepared wormcast.
Vermi-compost is becoming popular now-a-days as
it is a major component of organic farming system.

Vermi-composting has been emerging as an
important source in supplementing and substituting
chemical fertilizer in hill farming. There is a big
demand for vermi-compost among hill farmers as it
is used to increase quality of agri-produce. Keeping
this point in mind for farming sustainability 6 HH
were selected for introduction of this technology
and development of vermin-composting units.
Households were selected on participatory basis,
availability of area and inputs like cow dung and farm
waste. Compost pits of 6x6x3 ft. were constructed
with single brick wall. To prevent the movement
of earthworms deep down, a concrete floor was
prepared. Whole structure was covered with
erected bamboo and Polythene sheet to protect it
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from rain fall. Now each house hold is producing  compost depending on weather condition and
nearly 2-3 quintals of compost during every season  availability of farm waste and using it for their
and annually harvest around 6-8 quintals of vermi-  vegetable production profitability.

Protected cultivation activities in Jyoli village cluster
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Poultry farming

In the village cluster in September, 2020 we
provided 1251 one day old chicks (ODC) and
chick feed to 45 HH initially for a few weeks
until the tender chicks are acclimatized and
adapted. Again in December 2021 we provided
720 ODCs to 18 HHs. In July 2022 total 729
ODCs were provided to 22 households. Thus
a total of 2700 ODC were distributed among
85 households in Jyoli village cluster (Table
24). Poultry farming was not preferred by
Khadkuna village people those belong to
upper caste and consider it as an inferior
activity for livelihood. The beneficiary HH took
care of poultry feed and after care. The details
of inputs invested in this activity and outputs
obtained such as eggs and birds and causes of
mortality of the chicks were recorded in the
data registers by the beneficiaries. Mortality
of chick birds was recorded 5-23% across the
villages (mean= 17%) owing to various reasons
such as temperature anomalies and predation
by cats and eagles (Table 24). Mean age of
first egg laying by the chick birds was 236 days
(Table 25). The weight of adult male bird was
3.1 Kg while that of female bird was 2.3 Kg at 40
weeks age. The mean weight of egg was found
61 gm at 72 weeks age of the bird. On average
one bird lays 112 eggs (range= 98-120) in its
entire life span of 72 weeks. Frequent visits
of veterinary doctors from Animal Husbandry
Deptt. of Distt. Almora were also conducted to

attend to the diseases and nutrition related
help to the beneficiaries. On average, the
ODC recorded a high rate of survival (83%)
after 6 weeks (Table 25). The one year cycle
of poultry farming shows that the B:C ratio
is 2.13 inclusive of all cost inputs (chick feed,
medicines, etc.) and outputs (sale of eggs and
birds) (Table 26).

In two years time (between December 2020
and September 2022) the total egg production
was 21,742 and money earned due to sale
of eggs and chick birds was recorded Rs.
6,95,100. Eggs and birds were sold easily
to the neighbours and the farmers did not
have to go to market for their sale. Our
regular interactions with the beneficiary HH
revealed that availability of ODC is the biggest
bottleneck in scaling up Poultry farming as a
livelihood option. However, chick feed is not
a big constraint as there is enough scope of
open foraging of chick birds in the villages. The
only hatchery exists in the area is at District
Poultry Farm, Hawalbagh (Distt. Almora) and
the demand for ODCs is always many-fold
higher than the supply. One beneficiary Mr.
Anand Singh of Bisra village has experimented
on ODC production and has been successful in
establishing a small self-made hatchery of 100
ODC capacity. We promoted him and provided
accessories to scale it up to 200 ODCs as fresh
eggs are available in this village cluster.

Table 24: Details of beneficiary of poultry farming and benefits accrued between
December 2020 and September 2022

Village 3: of beneficiary ?::I.e/f(i;céall\lr)ies $C/COVID SD::Si‘gI:/Iir;{/SOC '(I':;;)production 'dl't:::I ((;a;;ﬂng till
Kujyari 29 16 17 596 (59) 8400 202740
Dilkote 18 1 17 339 (66) 2470 112600
Kaneli 10 3 7 241 (62) 2586 207790
Bisra 6 6 237 (62) 2806 85470
Jyoli 22 - 22 170 (40) 5480 86500
Total 85 26 62 2700 (58.0) 21,742 6,95,100
46 DOUBLING FARMERS’ INCOME IN A VILLAGE CLUSTER OF UTTARAKHAND




Table 25: Production parameters in backyard poultry farming in Jyoli village cluster

(mean value %SE)
Parameters ‘ Kujyari ‘ Dilkote Kaneli ‘ Bisra ‘ '
Chick mortality before 6 months (%) 21.4+0.8 16.8+1.5 23.4+1.8 17.5+1.4 5.240.9 17.0+0.5 -
Mortality from 7 to 72 weeks (%) 2.12+0.16 1.71+0.32 2.6+0.26 2.1+0.20 0.73+2.8 1.7+0.13 |
Age of Chick-birds at first egg laying (days) 235+1.3 238+2.8 236+1.1 237+2.7 236418 236+1.4
Adult body weight of male bird at 40 weeks (kg) 3.4+0.22 2.9+0.30 3.0+0.37 3.3+0.49 3.2+0.18 3.07+0.16
adult body weight of female at 40 weeks (kg) 2.4+0.20 2.31+0.58 2.5+0.19 2.2+0.62 2.5+0.0.82 | 2.3+0.42
Egg weight at 40 weeks (g) 53.56+0.46 | 54.52+0.33 | 53.38+0.37 |55.19+0.41 | 54.73+0.29 | 54.28+0.38
Egg weight at 72 weeks 61.76+0.70 | 62.32+0.46 | 60.48+0.53 | 58.25+0.42 | 60.83+0.27 | 60.73+0.57
Total egg production 116+1.15 98+0.98 112+0.56 114+0.52 120+1.22 112+1.26

Table 26: Benefit : cost ratio for one year cycle of Poultry farming

Items Average of total cost and return (Rs.)

a). Gross cost 20879.00

b). Gross return 44380.00
Sale of eggs 17780.00
Sale of birds 26600.00
Net return (b-a) 23501.00

Benefit-Cost Ratio 2.13

Poultry farming activities in Jyoli village cluster
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Honey bee keeping

In this project we conducted a two week-long
training programme for 25 selected people of
the Jyoli village cluster involving bee keeping
experts. At the end of the training 18 bee boxes
with bee colonies (Apis cerana) were given to
the participants in November 2020. Within
two years the honey production was recorded
about 81 Kg. Village people sold the surplus

pure organic honey (@ Rs. 1000/Kg) other than
their own use, and the total honey produced
was computed worth Rs. 81,000 in one year
(Table 27). Some of the beneficiaries HH have
also multiplied the bee colonies. Mr. Manoj
Upadhyay resident of village Kaneli has now 12
bee boxes procured from State Govt. scheme
with his own contribution and has now resorted
to bee-keeping as a business.

Table 27: Details of beneficiary of bee keeping and benefits accrued

Name of the village No. of beneficiary HH Catzgc\)/rlyl/)?gll;{‘sc/ Honey production (Kg) Income generated (Rs.)

Jyoli 05 Gen 09 9000
Khadkuna 04 Gen 01 1000
Kujyari 10 Gen 36 36000
Dilkote 02 BPL/SC/COVID/Gen 05 5000

Bisra 03 Gen 21 21000
Kaneli 01 Gen 09 9000

Total / Mean 25 81 81,000
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Pollination services of honey bees

Among various types of ecosystem services,
pollination is regarded as regulating service
which is crucial for food production, human
livelihoods and diversity of life on earth. About
15% of the world crops are pollinated by managed
species of honey bees, bumble bees and solitary
bees (Nabhan and Buchmann, 1997). In terms
of production, 35% of global food production
comes from pollinator dependent crops. Besides
yield increment, pollination is also reported to
significantly improve the quality of seeds (Free,
1993). Yield of entomophilous crops like mustard,
fruits, fibers, condiments and spices and vegetables
are directly benefitted by insect pollination. Pratap
et al. (2012) estimated annual economic value of
pollination service provided by insect pollinators to
Uttarakhand state at 166.79 million USD. Several
factors such as decline in wilderness and loss of
habitat, land use changes, monoculture-dominated
agriculture and excessive and indiscriminate use
of agricultural chemicals and pesticides have
contributed in decline in pollinator population and
diversity (Abrol, 2012).

To demonstrate the effect of pollination services
of honey bees on quality and yield of selected
crops mustard (Brassica campestris), buckwheat

(Fagopyrum

esculentum)

and plum (Prunus

domestica)in Jyolivillage cluster, we used pollination
exclusion on flowers of target crops by covering
these crops with nylon mesh (0.5 mm size) between

November 2021 and September 2022 (Table 28)=

Pollination exclusion (CP) negatively impacted yield
variables in all the target crops contrary to the open
pollination (OP). The yield of mustard was higher
by 26.8% per ha (227 Kg/ha vs. 179 Kg/ha) in OP
than the CP (Table 29). Similar results were found
in buckwheat where insect pollination resulted
into increased per ha yield by nearly 3.7 times as
comparedto pollination exclusion treatment. In case
of plum crop also OP resulted into increase in total
number of fruits per branch, percentage of healthy
fruits, and test weight of 10 fresh fruits and total
yield per branch (0.92 vs. 2.52 Kg; 270% increase).

Among the sampled

crops maximum pollinator

species diversity was recorded in buckwheat (16
spp.) followed by mustard (15 spp.) and plum (13
spp.). In all the target crops honey bees emerged
as the most abundant visitors and hence are likely
to be key pollinator for these crops followed by
wild bees, wasps, syrphids and others. The findings
indicate that keeping bee hive in the same parcel of
land where crop is growing could increase the crop
yield significantly apart from honey production and
income generation through its sale.

Table 28: General characteristics of target crops

Parameters Mustard Plum Buckwheat
(Brassica campestris) (Prunus domestica) (Fagopyrum esculentum)
Variety Local Santa Rosa VL7
Date of sowing 15-11-2021 Age of trees: 8 years 3 June 2022
Date of germination 01-12-2021 8 June 2022

Flowering period

26-1 to 28-2-2002 (34 days)

2-11 March 2022 (9 days)

3 July-4 August 2002 (33 days)

Date of harvesting

22-3-2022

20-5-2022

6-09-2022

Crop cycle

127 days

79 days

95 days

Table 29: Effects of bee pollination on yield of three crops in Jyoli village cluster

| Mustard | Buckwheat | Plum

Crop yield parameters
CcpP oP CP oP CcpP oP

Total number of seed/fruit per plant /per branch | 47.4+2.6 64.613.8 17.9+0.5 123.4+0.7 | 50.6%£29.0 | 154.0+69.7
Weight of 1000 grains/seeds (gm) 2.840.4 3.610.3 22.3+0.2 27.5+0.4 -
Weight of 10 fresh fruits (gm) 173.0£16.8 | 180.0+22.1
Yield (Q/ha) 179 227 309 1141 -
Fruit yield/branch (Kg) 0.92+0.5 2.52+0.6
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Wasteland plantation for fodder and fuel wood

A plantation programme was undertaken at Jyoli
village in approximately 1.5 ha land in July 2020.
This plantation envisages addressing the ecological
rehabilitation of degraded lands and enhancement
of livelihood of rural population living around the
degraded land. Over 300 saplings of five MPTs were
planted by the Jyoli village cluster people under
technical guidance of project team. The species
were Oak (Quercus leucotrichophora, 100 saplings),
Alnus nepalensis (50 saplings), Cinnamum tamala
(50 saplings), Toona ciliata (50 saplings) and Salix
alba (60 saplings). Pits 2-3 times larger than the

root balls of nursery polybags were dug and FYM
was applied @ 2 Kg per pit. The saplings were
designated to the pits based on their survival needs.
For example Alnus and Salix are moisture loving so
they were planted near the ravine at the lowest
part of the slope of this site. Toona and Quercus
are more resilient towards drought conditions and
fire events so they were planted at the top ridge
where watering was difficult as some fire events had
taken place earlier in the adjacent areas. Cinnamum
tamala was planted in the mid-portion of the slope
for harvesting its commercially important leaves
and bark in future. The survival of species and the
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stand development was monitored at quarterly
intervals though data collection at proper times was
impacted due to COVID 19 pandemic. The height
and diameter of the saplings was determined using
a measuring tape. The survival count was conducted
by selecting randomly three replicate plots of 10m
x 10m and counting the living saplings species wise.

Table 30 shows the economic importance of the
species planted and their survival percentage and
stand growth after 3 months. The whole plantation
was destroyed due to fire events in summer of
2021. The survival percentage of saplings and mean
annualincrementintheir heightand collar diameter
were recorded in March 2022. It was observed
that Quercus species was most affected after the
fire event and it was also lopped at sapling stage
so the survival rate went down and also its growth
rate. The maximum survival rate was observed for

Toona ciliata (78%), Salix alba (75%) and Cinnamum
tamala (72%), which were planted near the ravine
and were least affected by fire event as fire did
not spread to the place due to moist soil. Alnus
nepalensis was found to be the most fast growing
species with 80% increment in collar diameter and
70% survival. In terms of survival percentage of the
species the ranking of suitability of species was:
Toona ciliata> Salix alba>Cinnamum tamala> Alnus
nepalensis>Quercus leucotrichophora. The mean
plant height growth after three months was found
ranging from 32-38 cm across the species. Different
tree species show different growth increment due
to internal factors like genetics and physiology
while external factors like climate, edaphic and
biotic and abiotic stress play a role in growth of
saplings in a rehabilitated land. Tree growth and
survival parameters are being monitored by us
periodically.

Table 30: Economic importance and survival and growth after three months and mean
annual increment in plant height and collar diameter of planted saplings

. Plant height c?llar Survival after | Mean annual Mean annual
Survival after diameter after . : .
. after 3 months 18 months increment in increment
Species 3 months of . 3 months " ., .
lantation (%) of plantation B g (%) plant height in collar
P (cm) (%) diameter (%)
(mm)
Quercus Fodder, fuel
. wood, soil 70 32 2.5 63 6.3 4.0
leucotrichophora .
conservation
Nitrogen
fixation, soil
Alnus nepalensis | °"SerVation, | 43 35 2.0 70 8.6 80.0
construction
poles, fuel
wood
Cinnamum Medicinal,
spice, soil 75 34 3.2 72 324 31.3
tamala .
conservation
Timber,
Poles for
Toona ciliata construction, 80 45 2.8 78 11.1 39.3
soil
conservation
Cricket bat,
poles for
Salix alba construction, 79 38 2.2 75 26.3 63.6
soil
conservation
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Wasteland development activities in Jyoli village cluster

? /! - A
arhteet; Uttarakhand, India
arakhand 263643, India

Bio-briquette preparation

As elsewhere, in this village cluster Chir-Pine
forests grow abundantly that spread over 60 ha
area and produces around 150 t of Pine needles
(Pirul) annually during summer that is fallen on
the forest floor. The pirul being inflammable, is a
big menace for forest fire and causes huge loss to
forest wealth and biodiversity every year during
summer, and sometimes in winter. Bio-briquetting
is a process of converting low bulk density mass
(dry pine needles) into high density and energy
concentrated fuel bio-briquettes. Pirul is collected
from the forests during summer (April-June)

and air dried for 3-5 days for removing moisture
and then carbonized. Thus, in the absence of air
(anaerobic condition) the pirul burns slowly and
about 30% carbonized char (by weight of Pirul) is
obtained. The carbonized char is then mixed with
sieved soil (clay as a binding material) by adding
water in the ratio of 8 (char): 2 (clay). Eventually this
charcoal mixture is made into bio-briquettes using
a specially designed iron mould to form compact
and uniform size briquettes. These briquettes
are sun-dried for a few days and stored for use.
In the village cluster we organized six hands-on
trainings on bio-briquette preparation and a few
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HH adopted this practice and prepared 1000 such
bio-briquettes. They used them and even sold 100
of them for 1000 Rs. and found these bio-briquette
quite useful for their cooking/heating purposes.
This year many of the HH have collected Pirul

and stored it for bio-briquette preparation during
winter 2022. This practice has thus contributed to
the reduction in women drudgery, loss of forests
and biodiversity and smokeless atmosphere of HH
and health benefits to women.

Bio-briquetting activities in Jyoli village cluster
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Roof-top rain water harvesting

Roof-top rainwater harvesting collects water from
the roof of the houses made up of slates, through
a system of horizontal channels and vertical down-
take pipes and carries it to a closed tank for use by
the HH. Water is stored close to the house and can
be used for domestic consumption such as irrigating
kitchen gardens, washing clothes and utensils, meet
livestock drinking and cleaning demand, cleaning
washrooms and toilets and even for drinking after
boiling/filtering. We demonstrated roof top rain
water harvesting in two HH in the village cluster.

In 2022 the total water stored was measured 9840
litre (Table 31), which was mostly used in domestic
use indicating that labour spent by women to collect
water from distant sources was significantly saved
thus reduced women drudgery in the targeted HH=
Storing water during summer (as much as 1000 litre
on 23.5.2022 in summer season) has been a great
help to the kitchen garden vegetable crops in terms
of life saving water. Thus, this activity of roof top
water harvesting not only contributed to climate
change resilience but also to HH sanitation and
livestock use.

Table 31: Rain water harvesting in Dilkote village of Jyoli cluster

Water utilized (Lit.)

Date of rainfall D(t::;t;i:;n Total w(aLt: r) stored Irrigation (polyhouse (sa?l?tr:;::f (l:llf::h/ Us'e fc.)r IivestoF k
o . . (Drinking, bathing
and kitchen garden) utensil arjd floor 1o o e
washing)
8/5/2022 1.0 200 100 50 50
9/5/2022 0.5 100 - 50 50
17/5/2022 1.0 150 50 50 50
18/5/2022 0.5 50 - 50 20
22/5/2022 1.0 200 - 50 50
23/5/2022 3.0 1000 50 50 50
24/5/2022 15 200 250 500 300
18/6/2022 3.0 500 - 50 50
19/6/2022 3.5 800 130 50 50
20/6/2022 1.0 100 - 50 50
21/6/2022 1.0 150 300 200 300
29/6/22 1.0 50 - 100 70
3/7/2022 1.0 45 - 50 20
5/7/2022 0.5 45 30 60 30
14/8/2022 4.0 700 200 100 100
15/8/2022 3.0 500 100 300 100
19/8/2022 6.0 1000 300 100 50
28/8/2022 3.0 400 250 250 100
5/9/2022 0.5 200 200 80 150
16/9/2022 1.0 250 150 120 130
17/9/2022 15 300 230 210 150
18/9/2022 2.0 200 180 180 200
23/9/2022 8.0 1000 150 120 250
24/9/2022 3.0 400 100 150 180
9/10/2022 6.0 900 - 100 50
10/10/2022 5.0 200 50 80 60
11/10/2022 4.0 200 - 50 80
Total 66.5 9840 2820 3200 2740
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Use of Pine needles in making check dams for soil
and water conservation

In Uttarakhand, soil erosion from the fragile
hill slopes under the influence of high intensity
monsoon rainfall is a big problem that incurs heavy
environmental cost. It not only washes away the
fertile top soil but also depletes the water sources
and siltation of water bodies down slopes. To
address this issue the Forest Dept. of Uttarakhand
devised a Pine needle (Pirul) based check dam
technology (Chandran & Rawat, 2009). This
technology uses the Pirul, which is an inflammable
fuel for igniting forest fires. It decomposes slowly
and forms a thick layer preventing germination
of seeds of other species. They are also slippery
causing difficulty for easy passage of domestic and
wild animals and village people on hilly paths. Pirul
is used for making check dams by packing the dry
needles tightly into woven coir nets and rolled into
logs of appropriate length and then plugged on to
eroding streams and gullies and reinforced with
cuttings of easy-to-sprout vegetation. These Pine
needle check dams have advantages like slowing

down the flow of water in the streams resulting
in reduction in damage downstream and ground
water recharge, trapping of soil and seeds of
vegetation and facilitating their germination within
the gullies, revival of surrounding vegetation due
to soil moisture storage etc. This check dam is cost-
efficient and environment-friendly compared to
traditional stone check dams and gabion structures.
The average cost of installation of an average check
dam of 2-3 m length and 50 cm diameter varies
from USS 4 to 16 depending on the availability of
pine needles at site and the difficulty of terrain.
This activity has a potential to create employment
for villagers, especially women and providing solve
to reduce the likelihood of forest fire. We replicated
this technology in Jyoli village (Distt. Almora) in
2020. Ten such Pirul check dams were built in a
seasonal stream of Sivaigair (Khaidhar tok) that
was causing soil erosion and found it effective in
accumulation and trapping of soil being eroded
from the hill slopes (1177 ton soil) and increase in
the water yield of a water source on the channel
that we utilized to irrigate the adjacent plantation.
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Pine needles check dams for soil and water conservation

Green skilling of the village cluster women based interventions. Green skill development for
As mentioned earlier due to the limited resources preparation of Rakhi using Pine bark, needles and
only a few HH could be adopted under this project  cones and local folk art (Aipan) was undertaken by a
for setting up of the livelihood promoting R&D group of women in the village cluster. To begin this

Green skill development activities (Aipan & Rakhi making) in Jyoli village cluster
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activity a few training workshops were organized
inviting resource persons. In this activity 32 women
and 3 males were involved and they prepared 675
Rakhis before Raksha Bandhan festival and sold
them in the nearby market and ‘NIHE’ campus for
Rs. 6950. Some of the Rakhis were gifted by these
women to our brave soldiers of Kumaun Regimental
Centre, Ranikhet. Traditional folk art Aipan painting

were made by the women groups. Some of the Aipan
paintings were sold during 2020-21 and earned a
net profit of Rs. 6,200. Aipan made by these women
groups are also used as souvenir items to the
dignitaries visiting our Institute on several events
thus encouraging the local women groups for this
local folk art activities and also contributed to their
income.
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DOUBLING FARMER’S INCOME IN TWO YEARS

From the foregoing it's evident that a total of
62 HH were directly benefitted through various
interventions made by us in different villages of the
Jyoli village cluster (Table 32). Poultry was the most
preferred activity followed by vegetable cultivation
in polyhouse and bee keeping. It may be mentioned
that traditionally poultry is an established activity and
people find it easy to adopt as birds forage in open and
eggs and birds have a readymade market even within
the villages. Polyhouse/ protected cultivation is gaining
momentum for a decade now in this region and has
been found quite promising for growing seasonal/off-
season vegetables by escaping from frost, trapping
warmth of the solar insulation and more particularly
avoids the damage caused by wildlife. In this village
cluster we introduced the polyhouses for the first time
in Kaneli-Bisra Gram Panchayat. During 2016-2020
in one project of CSED total of 34 polyhouses were
installed in the Jyoli village. It may be mentioned that

through our project activities a total of 90 HH (General,
SC and COVID returnee) were benefitted, however, the
direct benefits were accrued to 62 HH.

Thus it can be concluded that our R&D baseds
interventions increased the income of 62 HH by
a mean value of Rs. 28,935.0 per HH in September
2022 end (cumulative increase over two years after
our interventions in September 2020) over a baseline
value of Rs. 13,134.0 in mid-2020 generated from
their traditional farming before our intervevntions
(Annexure X). Thus, we could able to raise the farmers
income by over two times, in less than two years
period and achieved the vision of Doubling Farmer’s
Income of Govt. of India. During the two years period
of our project we spent Rs. 4,61,220.00 in different
activities, and a total output of Rs. 9,76,600.0
was accrued from different livelihood supporting
activities thus registering a net profit of Rs.6,67,230.0
(Table 32).

Table 32: SI—EIC 3G M G Slell ¥ YA GEIH, Sl gRT B T yRAISHT BRI
(Sept. 2020 — Sept. 2022)

dfelersd |26 - 14 06 18 03 66 482300 | 373692 | 93000 280692
gfft arem | 22 - 10 06 29 18 85 105600 | 470008 | 104070 | 365938
A9 g | 02 01 01 03 10 02 19 131000 | 81000 117000 | —
et o 07 06 16 01 30 96100 5000 4800 200
DYeN WiE | — - 02 01 03 01 07 28000 25000 70000 -
08 04 04 05 01 03 19 21900 1500 20400
(Quror /<)
SR | — - 01 03 - - 04 7700 - 14850 -
GERIIUT 15 80 | — - - - - - - - 20000 330 U
. 1177
o 10 15000 Cal
HeToT
9840
Bd & qui
I
S B - - - - - 01 01 - - 21000
BT b
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Societal impact of the project

The societal impact of the R&D interventions in the
Jyoli village cluster was studied through a pre-and-
post questionnaire analysis in September 2022.
The target group was marginalised women, weaker
section beneficiaries and the SC/BPL stakeholders
selected randomly for this survey. Analysis of the
results indicated that significant positive changes in
personal attributes occurred after implementation
of our project activities (Table 33). The livelihood
options implemented through our project has been
instrumental for earning income as 71% of the
respondents reported that their economic status
has improved substantially, which has resulted
in increased purchasing power (56%) and living

standard of their family (71%). They acknowledged
that round-the-year employment and earning
has also increased their self-confidence and their
participation in village level meetings has also
increased (73%) that has ensured their voice in
decision making (44%) in community meetings.
A significant change felt by over 40% respondents
that the project outcome has been able to reduce
migration of the beneficiaries HH to earn livelihood
to some extent. These social impacts can be taken
into consideration having positive influence on
the stakeholders in Jyoli village cluster, which will
eventuallylead to the socio-economic development
and enhanced quality of life of the people.

Table 33: Societal impacts of project R&D interventions on stakeholders
in Jyoli village cluster

Societal impact attributes

Respondents (%)
(n=40)

Privilege for spending money earned through livelihood supporting activities 85.4 14.6
Self-use of the money 95.1 49
Increase in purchasing power 56.1 43.9
Increase in decision making power for household level matters 63.4 36.6
Increased participation in village level meetings 73.2 26.8
Increase in decision making power for village level matters 43.9 56.1
Increase in self-confidence 73.2 26.8
Change in standard of living 70.7 29.3
Change in economic status of HH 70.7 29.3
Reduced migration to earn livelihood 42.9 57.1
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Annexure |: Major schemes of Govt. of India in the Himalayan states for rural development,
livelihood enhancement and management of natural resources

Name of Scheme Ministry/Department

1. National Livelihood Mission Ministry of Rural Development
2. Biodiversity Consgrvatlon and Rural Livelihood Ministry of Forest, Environment and Climate Change \
Improvement Project £
3 Central Sector Integrated Scheme on Agricultural Department of Agriculture, Cooperation and Farmers
’ Cooperation Welfare
4. Clean Technology and Waste Reduction Strategies Ministry of Forest, Environment and Climate Change
5. Dairy Udhmita Development Scheme Department of Animal Husbandry Dairy and Fisheries
6. Deendayal Upadhyaya Grameen Kaushalya Yojana Ministry of Rural Development
7. Environmental Education Training Scheme Ministry of Forest, Environment and Climate Change
Infrastructure Development and Capacity Building — " .
8. MSME, Cluster Development Programme Ministry of Small and Cottage Industries
9. Intensive Forest Management Ministry of Forest, Environment and Climate Change
10. Integrated Scheme on Agricultural Marketing Ministry of Agriculture and Farmers’ Welfare
11. Joint Forest Management Ministry of Forest, Environment and Climate Change
12 Mahatma Gandhi National rural Employment Ministry of Rural Development
Guarantee Scheme
13. NTFP and MFP. Marketing of products, Van Dhan vikas Ministry of Scheduled Tribes Affairs
Karyakram
14. Marketing Assistance Scheme by National Small Ministry of Micro Small and Medium Enterprises.

Industries Corporation Limited

Mechanism for Marketing of Minor Forest Produce
15. Through Minimum Support Price and MFP Ministry of Scheduled Tribes Affairs
Development of Value Chain

16. Integrated Horticulture Development Mission Ministry of Agriculture and Farmers’ Welfare
17. Multi-Sectoral Development Programme Ministry of Minority Affairs
18. National Livestock Mission Department of Animal Husbandry, Dairy and Fisheries
19. National Programme for Dairy Development Department of Agriculture, Cooperation and Farmers
Welfare
20. National food Security Mission Ministry of Agriculture and Farmers’ Welfare
National Mission for Sustainable Agriculture
Development (a) Traditional Agriculture Development
2 Scheme (b) Soil Health Card and Soil Health Department of Agriculture, Cooperation and Farmers
Management Plan (c) Rain fed Development (d) Welfare
Pradhan Mantri Krishi Sinchayee Youjan-Per Drop more
crop (e) Sub Mission on agro Forestry.
22. National Mission on Agricultural Extension and Ministry of Agriculture and Farmers’ Welfare
Technology
23. National Fisheries Development Board Department of Animal Husbandry Dairy and Fisheries
24, National Ayush Mission Ministry of AYUSH
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25. National Medicinal Plants Board Ministry of AYUSH
26. National Water Mission Ministry of Water Resources
27. National Mission on Oilseeds Ministry of Agriculture and Farmers’ Welfare
28. National Mission on Himalayan Studies Ministry of Forest, Environment and Climate Change
79, National E Governance Schemae Department of Agriculture, Cooperation and Farmers
Welfare
30. Organic farming in North East Region Ministry of Development of North Eastern Region
D . .
31 Pradhan Mantri Fasal Bima Yojana epartment of Agriculture, Cooperation and Farmers
Welfare
32. Paramparagat Krishi Vikas Yojana Ministry of Agriculture and Farmers’ Welfare
33. Pradhan Mantri Employment Generation Programme Ministry of Micro, Small and Medium Enterprises
Publicity Service Institute and Business related
34. Excellence Assistance and Development Programme for | Ministry of Micro, Small and Medium Enterprises
women
35. Protectjlon of Plant Varieties and Farmers Rights Ministry of Agriculture and Farmers Welfare
Authority
36. India Rashtriya Krishi Vikas Yojana Ministry of Agriculture and Farmers’ Welfare
37. Sub Mission on Seeds and Planting Material Ministry of Agriculture and Farmers’ Welfare
38. Sub Mission on Plant Protection and Plant Quarantine Plant Protection Directorate Quarantine & Bhandara
Technology
o F D .
39, Socio Economic Development Program Science and Ministry of Science & Technology
Technology.
40. Scheme for Leadership Development of Minority Ministry of Minority Affairs
Women.
41. Special Central Assistance Scheme for Scheduled Castes | Ministry of Social Justice and Empowerment
42. Assistance for Employment and Training. Ministry of Child and Women Welfare
. itv Buildi
43, Technical support ?nd Capacity Building to the youth of Ministry of Development of North Eastern Region
North Eastern Region.
a4, Up gradation of skills and training in traditional art/ Ministry of Minority Affairs
crafts for development.
45, Village Entrepreneurship Startup Program. Ministry of Rural Development
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Species name

Annexure ll: Flora of Jyoli village cluster

Habitat

Life Medicinal Van . Barren/
form  properties panchayat/  Agricultural
Reserve land

Forest

Grazing land

Ageratum conyzoides L. Asteraceae + + + +
Agrostis alba L. Poaceae - +
Ainsliaea aptera DC. Asteraceae + +
4 Ajuga bracteosa Wall. ex Lamiaceae H . . . .
Benth.
Ajuga parviflora Benth. Lamiaceae + + + +
6 Anaphalis adnata DC. Asteraceae - + +
Anaphalis margaritacea
7 A H + +
(L.) Benth. & Hook. f. steraceae
Anaphalis triplinervis
- +
8 (Sims) C.B. Clarke Asteraceae H
9 Andropogon intermedius Poaceae H . .
R. Br.
10 Arisaema intermedium Aracese H ) . . .
Blume
11 | Aster thomsonii C.B. Clarke | Asteraceae H + +
12 Atylosia scarabaeoides (L.) Fabaceae H . .
Benth.
13 | Bidens pilosa L. Asteraceae H + + + +
14 Blumea mollis (D. Don) Asteraceae H . . .
Merr.
15 | Blumea axillaris (Lam.) DC. | Asteraceae H - + +
Boenninghausenia albiflora
1 + + +
6 (Hook.) Rchb. ex Meisn. Rutaceae H
17 Cajanus scarabaeoides (L.) Fabaceae H . .
Thouars
18 | Cannabis sativa L. Cannabaceae H + +
19 Caps'ella bursa-pastoris (L.) Brassicaceae H . . .
Medik.
20 | Carex cruciata Wahlenb. Cyperaceae H - + + +
21 | Carex ligulata Nees Cyperaceae H - +
22 Cassia tora L. Fabaceae H + + +
23 Chrysopogon sp. Poaceae H + +
Clinopodium umbrosum .
24 (M. Bieb.) K. Koch Lamiaceae H + +
25 | Cnicus arvensis (L.) Roth Asteraceae H + + +
2% Colebrookea oppositifolia Lamiaceae H . . . .
Sm.
27 C?ny za aegyptiaca (L.) Asteraceae H + + +
Aiton
28 f::sy za japonica (Thunb.) Asteraceae H + + +
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29 | Cynodon dactylon (L.) Pers. | Poaceae H +
Cynoglossum furcatum .
30 wall. Boraginaceae H +
31 Cynoglossum wallichii G. Boraginaceae H N
Don
Desmodium gangeticum
+
32 (L) DC. Fabaceae H
33 | Echinops echinatus Roxb. Asteraceae +
34 | Emilia sonchifolia (L.) DC. Asteraceae +
35 | Erigeron karvinskianus DC. | Asteraceae +
Eriophorum comosum
36 (Wall,) Nees Cyperaceae H +
37 | Euphorbia hirta L. Euphorbiaceae +
38 | Euphorbia parvifiora L. Ephorbiaceae +
Euphorbia prolifera Buch.- .
39 Ham. ex D. Don Euphorbiaceae H +
40 | Galinsoga parviflora Cav. Asteraceae H +
a1 Galinsoga ciliata (Raf.) S.F. Asteraceae H N
Blake
42 | Galinsoga parviflora Cav. Asteraceae +
43 | Galium aparine L. Rubiaceae +
44 | Galium elegans Wall. Rubiaceae +
45 Geranium ocellatum Geraniaceae H N
Cambess.
46 Gynura sarcobasis DC. Asteraceae H +
47 Indigofera linifolia (L. f.) Fabaceae H N
Retz.
48 | Ipomoea purpurea (L.) Roth | Convolvulaceae +
49 | Justicia simplex D. Don Acanthaceae +
50 | Leucas lanata Benth. Lamiaceae +
51 Mazu§ pumilus (Burm. f.) Mazaceae H N
Steenis
Micromeria biflora (Buch.- .
>2 Ham. ex D. Don) Benth. Lamiaceae H *
53 Nicandra physalodes (L.) Solanaceae H N
Gaertn.
54 | Origanum vulgare L. Lamiaceae H +
55 | Oxalis corniculata L. Oxalidaceae H +
56 | Oxalis latifolia Kunth Oxalidaceae H +
57 | Panicum crus-galli L. Poaceae H +
58 | Parthenium hysterophorus L. | Asteraceae H +
Persicaria capitata (Buch.-
29 Ham. ex D. Don) H. Gross Polygonaceae H *
60 Poa annua L. Poaceae H +
Polygonum capitatum
61 Buch.-Ham. ex D. Don Polygonaceae H *
62 Potentilla sundaica (Blume) Rosaceae H N
Kuntze
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63 | Roscoea procera Wall. Zingiberaceae H + + +

64 | Rubia cordifolia L. Rubiaceae H + +

65 | Rumex hastatus D. Don Polygonaceae H + + + +

66 | Rumex nepalensis Spreng. | Polygonaceae H + + +

67 | Saccharum spontaneum L. | Poaceae H + + +

ja bi Buch.- .

el R LI +

69 SHZ:.CZJX"; (ZL;U”S Buch.- Asteraceae H + + +

70 | Setaria glauca (L.) P. Beauv. | Poaceae H + + +

71 | Setaria italica (L.) P. Beauv. | Poaceae H + +

72 | Solanum nigrum L. Solanaceae H + + +

73 | Solanum virginianum L. Solanaceae H + +

74 | Solidago canadensis L. Asteraceae H + +

75 .;p;gzlz;\n/’/us diander (Retz.) Poaceae H N . .

76 | Stellaria media (L.) Vill. Caryophyllaceae H + +

77 Tagetes minuta L. Asteraceae H + +

78 | Trifolium repens Linn Fabaceae H + + + +

79 | Triumfetta bogotensis DC. | Malvaceae H + + +

80 | Triumfetta pilosa Roth Malvaceae H + +

81 ;};Zﬁ.o:;l;r:hilt‘;erﬂf ofium Araceae H + +

82 | Urena lobata L. Malvaceae H + +

83 | Urtica dioica L. Urticaceae H + + +

84 | Verbascum thapsus L. Scrophulariaceae H + + + +

85 | Vicoa auriculata Cass. Asteraceae H + +

86 | Viola serpens Wall. ex Ging. | Violaceae H + + + +

87 Z‘;i:éj’j:eg?a gracilis (G. Campanulaceae H + +

88 | Zinnia multiflora L Asteraceae H + +

... osWRUB

1 Agave americana L. Asparagaceae S + +
Ageratina adenophora

2 (Spreng.) R.M. King & H. Asteraceae S + + + +
Rob.

3 ?Ir;fl:'zjszz’rx;:girica (C.B Asteraceae S + +

4 ,;\;t;esr:risia vestita Wall. ex Asteraceae S N .

5 :2’:: 'rcev‘guDs'fg;crl;nus Buch.- Asparagaceae S + + + +
Berberis asiatica Roxb. ex DC. | Berberidaceae S + + + +
Berberissp. Berberidaceae + +
Caryopteris grata (Wall. ex

8 Walp.) Benth. & Hook. f. ex | Lamiaceae S + +
C.B. Clarke
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9 Cassia laevigata Willd. Fabaceae S +
10 | Clematis grata Wall. Ranunculaceae S + +
11 Cotinus coggygria Scop. Anacardiaceae S +
12 | Crotalaria sp. Fabaceae S +
13 | Crotalaria calycina Schrank | Fabaceae S +
Cryptolepis buchananii R.
14 Br. ex Roem. & Schult. Apocynaceae S * *
15 Desmodium podocarpum Fabaceae S N
DC.
Deutzia staminea R. Br. ex .
16 Wall. Saxifragaceae S +
17 | Dioscorea bulbifera L. Dioscoreaceae S + +
Dysphania botrys (L.)
+ +
18 Mosyakin&Clemants Amaranthaceae S
19 Fle.mmgla bracteata (Roxb.) Fabaceae S N
Wight
20 Flemingia fruticulosa Wall. Fabaceae S .
ex Benth.
21 | Flemingia prostrata Roxb. Fabaceae S + +
22 | Flemingia semialata Roxb. | Fabaceae S + +
23 | Hypericum patulum Thunb. | Hypericaceae S + +
24 | Indigofera tinctoria L. Fabaceae S + +
Inula cappa (Buch.-Ham. ex
25 D. Don) DC. Asteraceae S +
26 | Lagerstroemia indica L. Lythraceae S + +
27 Lantana camara L. Verbenaceae + +
78 Leptodermis lanceolata Rubiaceae S . .
Wall.
29 | Melothria sp. Cucurbitaceae S + +
30 | Myrsine africana L. Primulaceae S + +
31 Osbeckia stellata Buch.- Melastamataceae | S N
Ham. ex Ker Gawl.
Phyllanthus parvifolius
32 Buch.-Ham. ex D. Don Phyllanthaceae S +
33 Potentilla fulgens Wall. ex Rosaceae S N
Hook.
34 | Potentilla lineata Trevir. Rosaceae S +
35 | Prinsepia utilis Royle Rosaceae S + +
Pyracantha crenulata (D.
36 Don) M. Roem. Rosaceae S + +
37 | Reinwardtia indica Dumort. | Linaceae S + +
38 | Rhus cotinus L. Anacardiaceae S +
39 | Rubus ellipticus Sm Rosaceae S + +
40 | Stephania rotunda Lour. Menispermaceae |S + +
41 | Thalictrum foliolosum DC. | Ranunculaceae S + +
42 Vitex negundo L. Lamiaceae S +
43 | Vitis lanata Roxb. Vitaceae S +
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a4 Woodfordia fruticosa (L.) Lythraceae S N .
Kurz
45 | Ziziphus jujuba (L.) Lam. Rhamnaceae S + + N
Ziziphus mauritiana Lam. Rhamnaceae £
1 Alnus nepalensis D. Don Betulaceae T + +
2 Azadirachta indica A. Juss. | Meliaceae T + +
3 Bauhinia retusa Poir. Fabaceae T + +
4 Bombax ceiba L. Malvaceae T + +
5 Cedrus deodara (Roxb. ex Pinaceae T N .
D. Don) G. Don
Celtis australis L. Cannabaceae T + + +
Celtis caucasica Willd. Cannabaceae + +
Cerasus cerasoides
8 (Buch.-Ham. ex D. Don) S.Y. | Roasceae T + + + +
Sokolov
Cinnamomum tamala
9 (Buch.-Ham.) T. Nees & Lauraceae T + +
Nees
D. D
10 Cupressus torulosa on Cupressaceae - N .
ex Lamb.
11 | Ficus palmata Forssk. Moraceae T + +
12 | Ficus roxburghii Steud. Moraceae + + +
Grewia optiva (Buch.-Ham.
13 | ex Roxb.) J.R. Drumm. ex Malvaceae T + +
Burret
14 | Mangifera indica L. Anacardiaceae T + +
Myrica esculenta Buch.- .
15 Ham. ex D. Don Mpyricaceae T + +
16 | Pinus roxburghii Sarg. Pinaceae T + + + +
17 Prunus cerasoides Buch.- Rosaceae T N .
Ham. ex D. Don
18 Pyrus pashia Buch.-Ham. ex Rosaceae T N . . .
D. Don
19 | Quercus glauca Thunb. Fagaceae T + +
20 Quercus leucotrichophora Fagaceae T N . .
A. Camus
21 | Quercus serrata Thunb. Fagaceae T + +
Sapium insigne (Royle) .
22 E + + + +
Benth. & Hook. f uphorbiaceae T
23 Toona ciliata M. Roem. Meliaceae T + + + +
24 | Triadica sebifera (L.) Small | Euphorbiaceae + + +
25 | Zanthoxylum armatum DC. | Rutaceae T + +
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Annexure lll: Unnat Bharat Abhiyan Questionnaire
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Annexure IV: Chronology of training programs and other events in Jyoli village cluster

SI. No.

Date

‘ Name of the event

Introductory meeting with

‘ Venue

Participating stakeholders

Gram Pradhans, Sr. people of Jyoli village cluster (M=5,

1 29/6/2020 people's representatives RTC, GBP-NIHE F=3); Intt. Faculty / Project staff
) . Jyoli Village Village people (M=6, F=4) Gram Pradhans, Jyoli &
2 3/7/2020 Introductory field visit Cluster Kaneli villages) / Intt. Faculty / Project staff
Member of Parliament, Almora Hon’ble Ajay Tamta Ji,
. . Director, Intt. Faculty / Project staff GBP-NIHE; Gram
3 5/7/2020 Inauguration of Project RTC, GBP-NIHE Pradhan, Jyoli & Kaneli and people of Jyoli village
cluster (M=25, F=13)
Plantation of broad leaf species Sivaigair Village people (M=38, F=28) Gram Pradhan, Jyoli Dr.
4, 16/7/2020 (Oak-100, Utish-50, Tejpatta-50, wasteland site, G.C. Joshi, Retd. Scientist Incharge, CCRAS, and Intt.
Tun-50, Salix-60) Jyoli Faculty / Project staff
Village meeting for community . Village people (M=13, F=13) Gram Pradhan, Jyoli Intt.
> 23/7/2020 mobilization Khadkuna village Faculty / Project staff
6. 25-27/7/2020 Rakhi making training Khadkuna village | Village people (M=3, F=17) Intt. Faculty / Project staff
Exposure visit to RTC / Gram Pradhan, Jyoli; Village people of Khadkuna
7 27/07/2020 Distribution of fruit trees RTC, GBP-NIHE (M=2, F=14); Intt. Faculty / Project staff
8. 5872020 Meetllng W|th village people for Khadkuna village Kha.dkuna village people (M=7, F=8); Intt. Faculty /
planning project work Project staff
. . . Panchayat -
9. 29/07/2020 Meet'l.ng W|.th people of Kaneli Bhawan, Kaneli Mrs. Deepa Upadhyay, Gram Pradhan -I.<aneI|, Village
and Bisra village village people (M=17, F=19); Intt. Faculty / Project staff
Exposure visit to RTC by people / Gram Pradhan, Kaneli, People of Kaneli & Bisra
10. | 30/07/2020 posure - Oy peop RTC, GBP-NIHE | villagers (M=19, F=18); Er. D.C. Bisht, SPARDHA, NGO;
Distribution of fruit trees .
Intt. Faculty / Project staff
Preparation of Pirul check dams . Gram Pradhan, Jyoji ; Village people (M=8, F=0)
1L 01/08/2020 (10) at Sivaigair stream in Jyoli yolivillage Intt. Faculty / Project staff
. . L Panchayat . . .
Meeting with people of Kujyari & N Gram Pradhans, Kaneli & Jyoli, BDC Member Jyoli,;
12. 06/08/2020 Dilkote villages Sim:::n’ Kujyari Village people (M=33, F=5); Intt. Faculty / Project staff
. Kaneli and Bisra Gram Pradhan, Kaneli ; Village people (M=9, F=6)
13. 202 . .
3 06/08/2020 Survey for poultry farming villages Intt. Faculty / Project staff
Exposure visit to RTC / Gram Pradhan, Kujyari, People of Kujyari & Dilkotee
1. 07/08/2020 Distribution of Fruit Trees RTC, GBP-NIHE villages; (M=16, F=31); Intt. Faculty / Project staff
15. 15/8/2020 Project review meeting RTC, GBP-NIHE Village people (M=4, F=3); Intt. Faculty / Project staff
. . Kujyari and Gram Pradhan Kujyari ; Village people (M=30, F=2)
16. 18/8/2020 Village survey for poultry farming Dilkote villages Intt. Faculty / Project staff
Jogyura village visit for poultry - Gram Pradhan, Kujyari ; Village people (M=9, F=6) Intt.
17. 19/8/2020 farming Jogyura (Kujyar) Faculty / Project staff
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Village people (M=5, F=3); Er. D.C. Bisht, SPARDHA ,

18. 21/8/2020 Bee keeping meeting at Kujyari Kujyari village NGO, Mr. Raju Kandpal, Mahila Haat NGO; Intt. Faculty
/ Project staff
Distribution of fodder, timber, Jyoli and Kujyari Gram Pradhan, Jyoli; Village people (M=58, F=32)
19. 26/8/2020 ! . . .
fiber and fruit trees to farmers villages Intt. Faculty / Project sta
Village people (M=12, F=4); Er. D.C. Bisht, SPARDHA,
20. 07/09/2020 Meeting for bee keeping Kujyari village NGO; Mr. Raju Kandpal,Mahila Haat NGO, Intt. Faculty
/ Project staff
21, | 08/9/2020 Change Leader Training RTC, GBP-NIHE | Chanee Leaders of Jyolivillage cluster (M=6, F=7)
Project staff
22. 14/9/2020 Change Leader Workshop Khadkuna village | Change leaders (M=6, F=7),Intt. Faculty / Project staff
23 26/8/2020 Distribution of fodder, timber, Jyoli and Kujyari Gram Pradhan Jyoli & Kujyari,Village people (M=58,
’ fibre and fruit trees villages F=32),Intt. Faculty / Project staff
Training workshop “Off season Gram Pradhan Kaneli ,Village people (M=20, F=6)
24, 29/9/2020 vegetable cultivation, protected Kaneli village Polyhouse Expert- Dr. G.P. Pandey, Intt. Faculty /
cultivation and organic farming” Project staff
) . . Village people (M=4, F=3),Gram Pradhan, Kaneli;
25. | 29/9/2020 \c/l:'::lsz;c‘)’;"ey for Protected \'fﬁlr;e';:“d Bis'a | Village people (M=20, F=6) Polyhouse Expert- Dr. G.P.
& Pandey, Intt. Faculty / Project staff
. o R Gram Pradhan, Kujyari,Village people (M=20, F=05)
26. 30/9/2020 Tralnerg on Protected culttlvatlon, Kyjyar| & Dillotee Polyhouse Expert- Dr. G.P. Pande, Intt. Faculty / Project
Organic farming and Horticulture | villages staff
27 30/9/2020 Village survey for Protected Kujyari and Gram Pradhan, Kujyari,Expert- Dr. G.D. Pandey,
’ cultivation Dilkotee villages | Village people (M=10, F=6),Intt. Faculty / Project staff
. . Gram Pradhan, Jyoli and Kujyari,Village people (M=19,
28. 2/10/2020 Isr:,i(l:rd(]:c?lrj r:t Abhiyan at Jyoli Jyoli village F=14),College Teachers and students,Er. D.C. Bisht,
& SPARDHA, NGO, Intt. Faculty / Project staff
Meeting with CDO, Almora .
29. 10/202 . . . .
9 07/10/2020 regarding project activities Almora Intt. Faculty / Project staff
- . Lo Gram Pradhan Kujyari,Village people (M=13, F=7)
30. 8/10/2020 Training on Poultry farming Kujyari & Dilkote Veterinary doctor Intt. Faculty / Project staff
N . R Gram Pradhan, Kujyari Veterinary doctor,Village people
1. 10/202 D D .
3 8/10/2020 istribution of chicks Kujyari & Dilkote (M=7, F=7),Intt. Faculty / Project staff
12-13.10.2020 Training on Bio-briquetting Village people (M=6, F=120),Mr. Anand Bhatt training
32. 15-16.10.2020 sponsored by Livelihood Support | RTC, GBP-NIHE incharge of Training centre, Hawalbag Intt. Faculty /
20-21.10.2020 project, U.K. Govt. Project staff
Hon’ble R.S. Chauhan, Deputy-Speaker, Vidhan Sabha,
Training Workshop on Bee Panchavat Uttarakhand (Chief Guest), Gram Pradhans of Jyoli,
33. 14-22.10.2020 Keeping for Livelihood & Income Bhawar\: Kuivari Kujyari & Kaneli,Expert- Er. Deep Chand Bisht
Generation Ry Mr. Manuj Goyal, CDO, Almora,Village people (M=15,
F=7) ,Intt. Faculty / Project staff
Dilkote village T
- o Gram Pradhan, Kujyari, Village people (M=15, F=2)
34, | 22/10/2020 Hands-on-training on Polyhouse | Distribution of | e '\ 1 b'pa e Dr. Rakesh Mer, Scientist KVK,

construction at village Dilkote

chicks at Village-
Kujyari, Dilkote

Matela Almora,Village people (M=8, F=1),Project staff
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Hands-on-training on Polyhouse

Gram Pradhan, Kaneli,Village people (M=5, F=5).

35 26/10/2020 construction Kaneli village Expert- Dr. G.P. Pandey , Intt. Faculty / Project staff
Village-Kujyari,
36. 29/10/2020 Distribution of chicks Dilkote, Kaneli Village people (M=16, F=8),Intt. Faculty / Project staff
and Bisra
Distribution of bee boxes with
. Gram Pradhan, Kujyari,Village people (M=7)
37. | 3/11/2020 bee colony to the trained bee RTC, GBP-NIHE | ¢ b ¢ Bisht, SPRDRA NGO, Intt. Faculty / Project staff
keeper from Jyoli village cluster
Village people (M=4, F=20),Gram pradhan, Jyoli,
33 7/11/2020 Seven days training workshop on | Jyoli village and Kujyari and Kaneli; Mr. G.C.Pant, DDM NABARD,
’ Aipan (Kumaun folk art) RTC Almora, Er. D.C. Bishtt, SPRDHA NGO.,Intt. Faculty /
Project staff
. L . Kaneli and Bisra Village people (M=2, F=11),Gram Pradhan, Kaneli
39. 25/11/2020 Training on Bio-briquetting village Intt, Faculty / Project staff
- L . Kujyari and Gram Pradhan, Kujyari,Village people (M=4, F=15)
40. 3/12/2020 Training on Bio-briquetting Dilkote village Intt. Faculty / Project staff
Farmer orientation program for . . - I
AL 10/12/2020 poultry management and bio- K.anell and Bisra | Gram Pradhan Ka‘nell,Vlllage people (M=5, F=15)
. . village Intt. Faculty / Project staff
briquetting
Training o.n V|IIage.resource Gram Pradhan Jyoli, Kujyari and Kaneli ,Mr. Ashutosh
use mapping for village . .
42. 17/12/2020 ) . RTC, GBP-NIHE Joshi, BDC Member\Village people (M=11, F=6)
representatives of Jyoli village .
Intt. Faculty / Project staff
cluster
Training on horticulture Gram Pradhan, Kaneli,Village people (M=5, F=4)
43. 22/12/2020 . & . . Kaneli village Expert- Er. D.C. Bisht, SPARDHA, NGO; Intt. Faculty /
associated with bee-keeping .
Project staff
Training and demonstration Village people (M=16, F=6),Dr.T.N. Pande , District
44, 25-27/01/2021 program on orchard Kaneli village Horticulture Officer, Almora; Dr.K.K. Singh & Dr. Rakesh
establishment Mer (KVK, Almora),Intt. Faculty / Project staff
Briefing and exposure visit to . - )
45, 29/01/2021 Jyoli-village cluster for project Jyoli-village Scientists and research scholars, GB!’-NIHE,VlIIage
. . cluster people (M=6, F=3),Intt. Faculty / Project staff
related discussion
Exhibition of RTC products in Tourism Mnister of Uttarakhand, Hon’ble Satpal
46. 4/2/2021 Exhibition organized by Tourism Katarmal village Maharaj, D.M. Almora, Village people (M=40, F=20);
Deptt. Intt. Faculty / Project staff
47, 8-11/2/2021 Training workshop for char\ge Khadkuna village Gram Pradhan, Jyoll,Change Leaders (M=7, F=8)
leaders on resource mapping Intt. Faculty / Project staff
Training workshop for change L Gram Pradhan, KujariVillage people (M=3, F=8)
48. 24/2/2021 leader on resource mapping Kujyari village Intt. Faculty / Project staff
International Women day’s Day Jyoli Village ) _ _ .
49, 8/3/2021 celebration Cluster Village people (M=25, F=0) Intt. Faculty / Project staff
Workshop on traditional folk - N e
50. 29-30/6/2021 art Aipan under Bharat ka Amrit | Jyoli village Gram Pradhan Jy9l|,V|IIage people (M=0, F=12)
Intt. Faculty / Project staff
Mohotsav
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Workshop on data collection for

Mr. Navneet Pandey, CDO, Almora, Mr. Kandpal, VDO,

52. 29/7/2021 village resource mapping RTC, GBP-NIHE Hawalbag, Village people (M=20, F=2),Intt. Faculty /
Project staff
Training on Rakhi making . ) _ .
53. 6/8/2021 (Green skilling) Khadkuna village | Village people (F=10),Intt. Faculty / Project staff
Plantation of broad leaf species -
. . L . Pradhan, Jyoli Vill le (M=18, F=14
54. | 26/8/2021 (0ak-100, Utish-50, Tejpatta-50, | Sivaigair, Jyoli ﬁr;";acrjf: jnp rjgzc't S'taifge people (M=18, F=14)
Tun-50, Salix-60). - racuity /7o)
Pollination experiment set up in . Mr. Manoj Upadhyay, Er.D.C. Bisht, SPARDHA NGO
> 26/10/2021 Kaneli Village yolivillage Intt. Faculty / Project staff
Meeting with people of village o Gram Pradhan Jyoli, Village people (M=19, F=11)
%6 6/12/2021 Jyoli cluster yolivillage Intt. Faculty / Project staff
57, 7/12/2021 Tralnlr]g on.Unnat Bharat Abhiyan RTC, GBP-NIHE Village peopl.e Bageshwar Distt. (M=20, F=2),Intt.
questionnaire survey Faculty / Project staff
- . o JS, MoEF & CC, Govt of India, Gram Pradhans, Jyoli
J.S. MoEF & CC, visit to Jyoli Jyoli village and N e ’
58. 13/4/2022 Village Cluster and RTC RTC, GBP_NIHE & Ky]yarl Village people (M=12, F=4),Intt. Faculty /
Project staff
World Environment Day Jyoli village ) _ _ .
59. 5/6/2022 celebration cluster Village people (M=27, F=15),Intt. Faculty / Project staff
60 21-22/7/2022 Training on Rakhi making Kujyari & Dilkote | Village people (F=40),Intt. Faculty / Project staff
) (Green skilling) ¥ g€ people {F=aU),Intt. ¥/l
61 | 7t000-11/2022 | reedaystrainingon protected | o cop niie | villagers (F-30) Intt. Faculty / Project staff
cultivation in hill areas
Training on Post harvest
62 10 to 11/6/2022 management anq value addl"uon RTC, GBP-NIHE Vlllégers (F-30),Dr. S.S. Singh, KVK, Intt. Faculty /
of vegetables, spices and fruit Project staff
crops
Prof. Eklabya Sharma (Chairman- SAC), Prof. R.M.
Visit of SAC members to Jyoli Jyoli village Pant (VC- Assam Univ. Silchar), Director Wadia Intt. of
63 11 & 13.8.2022 . . . .
village cluster cluster Himalayan Geology, Institute Director; Intt. Faculty /
Project staff
Visit of IERP - PEC Chairman to Jyoli village Dr. R.K. Maikhuri (HNBGU),Institute Director
64. 3.11.2022 . .
Jyoli village cluster cluster Intt. Faculty / Project staff
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S.No. Name of technology S.No. Name of technology

Annexure V: Package of practices available at RTC of ‘NIHE’

Kosi-Katarmal

1. Protected cultivation (Polyhouse, Polypit, Polytrench etc) 16. Traditional food items

2. Bio-composting 17. Medicinal plants cultivation

3. Vermi-composting 18. Silvi-pastoral system

4. Vermi-Wash 19. Multipurpose tree plantation

5. B.D. Heap 20. Sewing and knitting

6. NADEP compost 21. File covers, envelopes, carry-bags from Pine needles
7. Green manuring 22. Traditional art and Craft

8. Vegetable cultivation 23. Decorative items from household materials

9. Integrated fish farming 24. Nursery development

10. Cash crop cultivation 25. Improvement and management of waste land
11. Mushroom cultivation 26. Water harvesting tank technology

12. Floriculture 27. Multiplication technology for bamboo

13. Apiculture 28. Zero energy cool chamber

14. Horticulture 29. Bio-briquetting from Pine needles

15. Fruit and vegetable processing 30. Drip irrigation/handi (Pitcher) irrigation
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Annexure VI: Need assessment for livelihood activities in Jyoli village cluster
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Annexure VII: Change Leaders in Jyoli village cluster

| Age | Father’s Name | Address Education
. Village Kaneli,
1. Deeksha Upadhayay 17 Mr. Rajendra Prakash Upadhyay P.O. Jyoli, Almora 12th
2 Soni Upadhya 17 Mr. Nand Kishor Upadhaya Village Kaneli, 12th
’ padhyay ' P yay P.O. Jyoli, Almora
. . . Village Bisra,
3. Gayatri Bisht 17 Mr. Kundan Singh Bisht P.O. Jyoli, Almora 12th
. . . . Village Bisra,
4. Sangeeta Bisht 17 Mr. Bishan Singh Bisht P.O. Jyoli, Almora 12th
. . Village Jyoli,
5. Ganesh Singh Salal 26 Mr. Pratap Singh P.O. Jyoli, Almora Undergraduate
6. Hema Joshi 27 Mr. Hem Chandra znolajg;oﬁlli(l)r:;ora Undergraduate
7. Shubham Lohni 17 Mr. Girish Chandra Lohni Village Khadkuna, 12th
P.O. Jyoli, Almora
Vill Kaneli
8. Deeksha Upadhyay 23 Mr. Prakash Chandra Upadhay PIOan;oliaZTr:ora Graduate
9. Babita Pant 20 Late. Mr.H.C.Pant Xgajgjolﬁagil:{ora Undergraduate
10. Manisha Rawat 17 Mr. Ram Singh Rawat X:Irl:gfaKUJyarl P.0. Jyol, 12th
. Village Kaneli,
11. Gajendra Upadhyay 30 Mr. Ganga Dutt Upadhyay P.O. Jyoli, Almora Post-graduate
12. Preeti Salal 16 Mr. Deevan Singh Salal \Q“(;:‘Jgiojl?loﬁljllmora 12th
13 Shweta Bisht 19 Mr. Gopal Singh Bisht Village Bisra, 12th
- 30p & P.O. Jyoli, Almora
. . . Village Jyoli,
14 Bhawna Syuni 21 Mr. Mohan Singh Syuni P.O. Jyoli, Almora Under-graduate
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Annexure IX: List of beneficiaries in Jyoli village cluster
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Annexure X: Baseline income of farmers in mid-2022 and increase in income after project
interventions (between Sept. 2020 and Sept. 2022).

Base Income (Rs.)

Income

Income

Income

Stakeholder Name (Agriculture+Livestock through Poly through through Vermi - Total Income
+Horticulture) house Poultry farming Beekeeping compost generated
1 Mrs. Deepa Upadhyay 24000.0 7285.0 7600.0 - - 14885.0
2 Mr. Rajander Prakesh 4000.0 9411.0 8560.0 - - 17971.0
Ram
3 Mr. Devendra Arya 868.0 6024.0 124470.0 - 1800.0 132294.0
4 Mr. Meenakshi Upadhyay | 12000.00 6917.0 - - - 6917.0
5 Mr. Ram Singh - - - 9000.0 - 9000.0
6 Mrs. Basanti Upadhyay 12000.0 8499.0 - - - 8499.0
7 Mr. Kishan Ram 12000.0 6436.0 - - - 6436.0
8 Mr. Rajeev Lohani 12000.0 7298.0 - - - 7298.0
9 Mr. Khem Ram 600.0 9181.0 - - - 9181.0
10 Mrs. Rekha Upadhyay 8680.0 5165.0 - - - 5165.0
11 Mr. Dani Ram 48000.0 7834.0 - - - 7834.0
12 Mr. Bhagwant Kapil 8600.0 6996.0 - - - 6996.0
13 Mr. RajenderArya 4000.0 8393.0 - - - 8393.0
14 Mrs. Kamla Devi 8680.0 - 5548.0 - - 5548.0
15 Mr. Manoj Upadhyay 60000.0 19121.0 - 9000.0 - 28121.0
16 Mr. Rajender Singh 8680.0 7152.0 - - - 7152.0
17 Mr. Anand Singh 5400.0 7278.0 3700.0 7000.0 - 17978.0
18 Mr. Kundan Singh 8680.0 6750.0 9000.0 7000.0 - 22750.0
19 Mr. Dheeraj Singh 2000.0 6091.0 - - - 6091.0
20 Mr. Narayan Singh 6000.0 6708.0 - 7000.0 - 16708.0
21 Mr. Puran Singh 4000.0 - 2240.0 - - 2240.0
22 Mrs. Neema Devi 4000.0 - 36030.0 - - 36030.0
23 Mr. Chandan Singh 4000.0 7294.0 23840.0 - - 31134.0
24 Mrs. Janki Devi 10000.0 - 10730.0 - - 10730.0
25 Mrs. Shobha Mehra 10000.0 - 10660.0 - - 10660.0
26 Mr. Shanti Prakash 8680.0 - 20900.0 - - 20900.0
27 Mr. Chandan Ram 4000.0 7228.0 34800.0 3000.0 - 45028.0
28 Mrs. Mohni Devi 8680.0 7198.0 6850.0 - - 14048.0
29 Mr. Laxmi Datt Joshi 1600.0 2801.0 - - 2801.0
30 Mr. Khyali Ram 8680.0 - 36860.0 - 36860.0
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31 Mr. Bachhi Ram 4600.0 - 28990.0 - 28990.0
32 Mr. Vinod Kumar 8680.0 - 600.00 - 600.0
33 Mr. Hem Chandra Joshi 26000.0 - - 3000.0 3000.0
34 Mrs. Mamta Joshi 8680.0 - 4500.0 - 4500.0
35 Mr. Sher Singh 12000.0 6457.0 57000.0 6000.0 69457.0
36 Mr. Jagat Singh 5600.0 13020.0 8400.0 - 21420.0
37 Mr. Rajender Rawat 9000.0 6290.0 4290.0 - 10580.0
38 Mr. Bishan Singh Kanwal | 30000.0 3980.0 34000.0 - 37980.0
39 Mr. Lal Singh 8680.0 4671.0 - - 4671.0
40 Mr. Kishan Singh 8680.0 8422.0 - - 8422.0
41 Mr. Tej Singh 18000.0 7742.0 1200.0 - 8942.0
42 Mr. Bache Singh Rawat 40800.0 7459.0 24800.0 - 32259.0
43 Mr. Ravindra Singh 44800.0 4861.0 3000.0 8000.0 15861.0
44 Mr. Dhan Singh 24000.0 6696.0 - 6696.0
45 Mr. Heera Singh 30000.0 7206.0 - 3000.0 10206.0
46 Mr. Pani Ram 44800.0 3000.0 - 3000.0
47 Mr. Chandan Ram 50000.0 6854.0 15000.0 - 21854.0
48 Mrs. Bhgawati Devi 8680.0 8246.0 - - 8246.0
49 Mr. Shanti Ram 8680.0 8896.0 2000.0 - 10896.0
50 Mr. Jagdish Ram 8680.0 - 2000.0 - 2000.0
51 Mr. Hari Ram 8680.0 6815.0 0 - 6815.0
52 Mrs. Parvati Devi 8680.0 - 16150.0 - 16150.0
53 Mr. Virender Singh 8680.0 - 5200.0 - 5200.0
54 Mr. Anand Singh 8680.0 - 2500.0 - 2500.0
55 Mr. Gopal Ram 8680.0 - 10400.0 - 10400.0
56 Mr. Kishor Ram 8680.0 - 800.0 - 800.0
57 Mr. Kuvar Ram 8680.0 - 12500.0 - 12500.0
58 Mr. Chandan Ram 8680.0 - 500.0 - 500.0
59 Mr. Ashutosh Kanwal 17900.0 - - 7000.0 7000.0
60 Mrs. Jamuna Devi 2600.0 - - 3000.0 3000.0
61 Mr. Dev Singh Bhojak 2800.0 - - 3000.0 3000.0
62 Mr. Trilok Singh 8680.0 - - 6000.0 6000.0
Total/ Mean 814308.0 (13134) 281953.0 572318.0 81000.0 938493.0
(7420) (15729) (5786) (15136)
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