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Dear Readers

LEISA is about Low-External-Input and Sustainable Agriculture. It is about the technical and social 
options open to farmers who seek to improve productivity and income in an ecologically sound way. 
LEISA is about the optimal use of local resources and natural processes and, if necessary, the safe 
and efficient use of external inputs. It is about the empowerment of male and female farmers and the 
communities who seek to build their future on the bases of their own knowledge, skills, values, culture 
and institutions. LEISA is also about participatory methodologies to strengthen the capacity of farmers 
and other actors, to improve agriculture and adapt it to changing needs and conditions. LEISA seeks to 
combine indigenous and scientific knowledge and to influence policy formulation to create a conducive 
environment for its further development. LEISA is a concept, an approach and a political message.

MISEREOR founded in 1958 is the German Catholic Bishops’ Organisation for Development 
Cooperation. For over 50 years MISEREOR has been committed to fighting poverty in Africa, Asia 
and Latin America. MISEREOR’s support is available to any human being in need – regardless of 
their religion, ethnicity or gender. MISEREOR believes in supporting initiatives driven and owned 
by the poor and the disadvantaged. It prefers to work in partnership with its local partners. Together 
with the beneficiaries, the partners involved help shape local development processes and implement 
the projects. This is how MISEREOR, together with its partners, responds to constantly changing 
challenges. (www.misereor.de; www.misereor.org)

AME Foundation promotes sustainable livelihoods through combining indigenous knowledge and 
innovative technologies for Low-External-Input natural resource management. Towards this objective, 
AME Foundation works with small and marginal farmers in the Deccan Plateau region by generating 
farming alternatives, enriching the knowledge base, training, linking development agencies and 
sharing experience.
AMEF is working closely with interested groups of farmers in clusters of villages, to enable them to 
generate and adopt alternative farming practices. These locations with enhanced visibility are utilised 
as learning situations for practitioners and promoters of eco-farming systems, which includes NGOs 
and NGO networks. www.amefound.org
Board of Trustees-AMEF
Sri. Chiranjiv Singh, IAS (Retd) - Chairman; Dr. Smita Premchander - Vice Chairman;  
Dr. N.G. Hegde - Treasurer; Shri. Ashoke Chatterjee - Member; Ms. Renuka Chidambaram - Member.

We all know water is precious. We also know that we are underestimating its criticality for surviv-
al of the planet itself, growth and well-being of humans, animals, plants, industry etc. We should 
be deeply concerned with its wasteful usage, inefficient use and its contamination.

Not only farmers, but all of us too look at skies in hope, especially when we hear about monsoon 
delays and failures. Fury in the form of floods resulting in waterlogging in the fields and living 
spaces deeply affect our livelihoods too. Harnessing this precious resource consciously with 
care and reverence is necessary. In some areas even drinking water is scarce.

Focussing on its use in agriculture, ‘more crop per drop’, ‘making water crawl rather than run’ 
are some of the expressions, more relevant than ever before. Harvesting, in situ- and ex-situ 
conservation, retaining the soil moisture for crop diversity, judicious irrigation, efficiency in use 
and recycling, restraining it’s use for water guzzling crops should be considered as highest pri-
ority. We should also recognise that most nutritious foodgrains like millets require least amount 
of water when compared while paddy and sugarcane can be cultivated better through water 
and other resource conserving innovations like SRI and SSI. Most importantly, it is a community 
resource, to be governed better based on needs and priorities of all for it to be sustainable. The 
examples covered in this issue touch some of these aspects. Hope you find them interesting.

We look forward to your continued support and encouragement to be able to be purposeful and 
useful.

 The Editors
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Water scarcity to abundance
Vipindas P, Archana Bhatt, Sujith M M and Noushique P M
Enhanced awareness 
among communities and 
self confidence among 
farmer groups to work 
collectively, coupled with 
support to implement water 
conservation practices that 
are replicable, transformed 
the village in the Wayanad 
region, from being water 
scarce to water abundant.

Canal automation for efficient use of water in 
agriculture
Pradeep Purandare
Making our irrigation systems compatible with the demands 
of the 21st century is the real challenge before us.  While 
technology is not everything, refusal to learn lessons from 
experience is also resulting in continued inefficiencies in canal 
automation. Irrigation projects need to change with times and 
all that is needed is a systemic approach.

Small scale Bio-Resource Centres
For better adoption of agroecological 
practices
M Karthikeyan and Anilkumar S N
The smallholder farmers in NER have revived millets in 
their Small-scale Bio Resource Centres (BRCs) can play a 
significant role in the transition to agroecological agriculture, 
by helping farmers to use bio-formulations that are difficult to 
prepare at the farm level. Also, small-scale BRCs strengthen 
local economy. It is therefore important to strengthen and 
scale up the small-scale BRC initiative across the nation to 
facilitate adoption of agroecological approaches by a large 
number of farmers.  

Innovative row covered technology for 
vegetable cultivation
Ajay Kumar Singh & Archana Srivastava
Highlights how an 
innovative technology 
helped farmers to be 
resilient in dealing with  
water logging conditions 
and drought situations, 
while protecting their soils, 
crops and getting high 
quality produce.
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Water conservation measures have reduced farmers’ expenditure on irrigation

Editorial

Water scarcity continues to remain an issue, 
nationally and globally, affecting both rural 
and urban populations. Being a critical 

input for agriculture, industry, power generation and 
the ecosystems that support life and biodiversity, water 
resource will continue to be in high demand. Due to 
population growth, urbanization, and climate change, 
competition for water resources is expected to increase, 
with a particular impact on agriculture. Estimates 
suggest that nearly 90% of available water in India is 
consumed by the agricultural sector.  Building sound 
water management in agriculture, will not only improve 
food production, but will also release water for other 
users – domestic and industrial. 

Since the agriculture sector consumes almost 90% of the 
available freshwater (surface water and ground water) 
in India, improving water use efficiency in irrigation 
becomes critical. According to GOI sources, out of the 
net irrigated area, about 40% is irrigated through canal 
systems and 60% is irrigated through groundwater. An 
important challenge facing the irrigation sector in India 
is the growing gap between Irrigation Potential Created 
(IPC) and Irrigation Potential Utilized (IPU), and uneven 
distribution of water over the length of the canal system. 
For instance, though most of the irrigation projects in 
Maharashtra have been designed only for irrigation, 
water use for irrigation in 2020-21 was 58.6%.  As much 
as 41.4 % water was consumed for    three purposes, 
namely, non-irrigation use - 19.7%, losses in river - 5.6% 
evaporation losses - 16.17%. Also, the present type of 
canals are highly inefficient with 75 to 80 percent water 
being lost in conveyance. (Pradeep Purandare, p.9).

Water footprint for major crops is quite high when 
compared to most developed countries. There is huge 
scope for improvement in water use efficiency in crop 
management. There is a need to shift from surface 
irrigation to micro irrigation like drip and sprinkler 
systems. Also the latest technologies like precision 
irrigation that reduce water wastage, needs to be 

promoted. This also calls for change in cropping patterns, 
shifting from water guzzling crops to crops needing less 
water like millets.

Green water management
Since a large part of the agriculture is still under rain-
fed conditions, it is important to improve agricultural 
production efficiencies in those regions. Soil moisture 
management, also called as green water management 
becomes critical in these areas.  Improving the water 
availability in the root zone of plants, and maximizing 
the plant water uptake capacity, significantly improves 
crop yields with better quality produce. The overall goal 
is to get more crop per drop of water and decrease the 
need for irrigation.

Simple physical interventions, such as field bunds or 
terraces and agronomic practices, such as mulching 
and reduced tillage, achieve soil moisture management. 
For example, in Wayanad, earthen bunds construction 
helped in reducing soil erosion and retaining soil fertility 
by controlling the runoff of fertile top soil. Centripetal 
terracing and mulching helped in retaining soil moisture. 
Communities also felt that these measures enhanced 
coconut yields in the area.(Vipindas et al., p.6)

Enhancing organic matter in soil is yet another way 
to conserve soil moisture. Application of compost, 
vermicompost or green manures helps in enhancing the 
capacity of the soil to retain moisture for a long time. 
Use of biological resources and bio-formulations is 
a way to move towards agroecological approach. To 
facilitate easy and quick access to biological resources 
to small farmers who cannot prepare them on their 
farm, a few CSOs and individual entrepreneurs have set 
up Bio Resource Centers in Odisha. (Karthikeyan and 
Anilkumar, p.25).

Communities at the center 
Organising communities, enhancing awareness, 
motivating them for collective action and a little 4
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Water conservation measures have reduced farmers’ expenditure on irrigation

support will go a long way in making communities 
adopt efficient practices in agriculture. For instance, 
the Villages Watershed Committee (VWC) in Wayanad 
region, successfully implemented renovation of existing 
water bodies through consensus, thereby reducing 
significantly the adverse effects of flooding. Gradually, 
as part of the intervention, a range of structures were 
constructed to control soil erosion, improve irrigation 
and augment many soil & water conservation practices, 
thereby transforming the village from being water scarce 
to water abundant.   (Vipindas et al., p.6).

While some regions face water scarcity, some have 
to deal with water logging conditions. Floods make it 
impossible to grow crop and threaten food security and 
livelihoods. The row cover technology can be used 
during winter and summer season through appropriate 
water management.    The technology offered many 
advantages with regards to increasing yield, early 
harvesting of vegetables, conserving soil warmth through 
water management, protecting crops from the attacks of 
birds and pests, winds and rains, frost, cold and heat 
waves and ultimately increasing the net incomes for the 
farmers. (Singh and Srivastava, p.33).

Water and energy are inherently connected. Shifting 
to use of renewable sources of energy will reduce the 
costs as well as the carbon footprint. Communities in 
Ladakh region, by shifting to solar pumps, enhanced 

their livelihoods. Farmers started growing fruits and 
vegetables from areas which were hitherto left fallow, 
and received good returns. (Bilques Fatima, p.20).

Conducive policies and their proper implementation 
are most critical to manage this life saving resource. 
Establishment of Ministry of Jal Shakti in May 2019 
is one example that shows that water management 
has acquired centre-stage in the policy matters of the 
Government. Let’s hope it will prove through its actions. 

u

5
LEISA INDIA u  JUNE 2023

Ph
ot

o:
 M

SS
R

F



6
LEISA INDIA u  JUNE 2023

Water scarcity to 
abundance
Vipindas P, Archana Bhatt, Sujith M M and Noushique P M

Enhanced awareness among communities and self confidence among 
farmer groups to work collectively, coupled with support to implement 
water conservation practices that are replicable, transformed the village 
in the Wayanad region, from being water scarce to water abundant.

Renovation of existing water bodies significantly reduced adverse effects of flooding6
LEISA INDIA u  JUNE 2023
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Wayand, a picturesque hill station nestled 
amidst the southern Western Ghats of 
Kerala, is well known for its natural beauty 

and agricultural heritage. However, agriculture in 
Wayanad is facing a range of challenges at present 
- weather vagaries, human-wildlife conflict, labour 
shortage, lower returns, and changing socioeconomic 
conditions. Farmers are fast getting dissuaded from 
pursuing agriculture based livelihood activities. Decline 
in the availability of water is one of the many challenges 
being faced by them. The Kerala State Action Plan on 
Climate Change 2023 (KSAPCC, 2023) too mentions 
Wayanad district of Kerala as vulnerable. As the region 
experiences frequent droughts, conserving water and 
using resources efficiently is critical for sustaining 
agriculture in the district. 

Based on the geographical distinctiveness, the Wayanad 
region is classified into three Agro Ecological Units 
(AEUs). Among them, the Southern High Hills (SHH) 
unit is comparatively more prone to dry climate and 
climate varainces, thus, heightening the requirement of 
water for irrigation in such zones.

Noolpuzha Grama Panchayath located in the SHH, lies 
in the bordering region of Kerala and Karnataka. It is also 
the second largest populated region of Wayanad. The 
panchayath holds a significant area of Wayanad Wildlife 
Sanctuary. It is highly vulnerable to water scarcity. Also, 
the region receives one of the lowest rainfalls. It has 
vast wetlands with major crops being paddy, ginger and 
fodder crops while coffee, rubber, arecanut, coconut and 
pepper are cultivated in the uplands. Natural streams 
and ponds form the major source of irrigation for 
farming. However, water scarcity has led to a decline 
in summer crops and increased fallow lands.  People’s 
livelihoods are centred around agriculture and allied 
activities. Droughts and high incidences of crop raids by 
wild animals have increased the farmers’ distress in the 
region. Owing to these challenges, farmers in the region 
have largely shifted to dairy farming, water intensive 
crops and allied activities, further heightening the water 
demand. 

Against this backdrop, to enhance water availability, and 
safeguard the livelihoods of the farmers, the Integrated 
Watershed Management Scheme (IWMS) of NABARD 
was implemented by Community Agrobiodiversity 
Centre of M S Swaminathan Research Foundation 
during 2019-2022. 

Prior to the intervention, owing to continous floods 
during 2018 - 19, the challenges included: Major and 
minor drainage systems filled with debris; fragmentation 
of wetland landscape; and lack of collective maintenance 
by farmers. During heavy rains, silt continued to get 
deposited in the wetlands, leading to reduced soil fertility 
and adversely affecting paddy cultivation. Due to lack of 
efficient bund structures and drainage lines, coupled with 
debris and silt deposition, water overflowed to adjacent 
paddy fields. Farmers who were used to growing ginger 
and yams in these uncultivated lands gave up that 
practice. Flooding affected crop diversity and livelihood 
crisis through displacements. Therefore, the project gave 
highest priority to strengthening the irrigation facilities; 
rejuvenating existing drainage structures; improving 
natural water bodies and traditional water systems. 

The watershed consists of five mini watersheds (Karipoor 
1, Karipoor 2, Vadakkanad, Valluvadi and Pachadi) 
in Noolpuzha Watershed, spread across 500 hectares. 
Village Watershed Committee (VWC), a grassroot level 
body was constituted for the planning, implementation 
and monitoring of the project. The committee was formed 
during a special Gramsabha conducted to from the VWC 
for the effective implementation of NABARD IWMS 
project at Noolpuzha watershed. VWC has 11 members 
including 3 women (One member from Particularly 
Vulnerable Tribal Group Kattunaika community) and 
8 men (One Scheduled Tribe, One Other Backward 
Classes, One Other Eligible Classes and 5 General). 
Members from all five mini watersheds were included 
in the committee.

The immediate task was initiating restoration of 
common water bodies like the sides of drainages lines 
and check dams which were encroached by farmers 
holding the respective patch of land. Therefore, the first 
responsibility of the VWC was to acquire the encroached 
land to widen drainage lines. Initially, the drainage line 
treatment of encroached lands was not preferred by the 
communities. Through deep awareness and sensitization 
processes with the help of opinion leaders, LSGs and 
influential people in the region, the communities 
gradually agreed. The VWC successfully implemented 
renovation of existing water bodies through consensus, 
thereby reducing significantly the adverse affects of 
flooding.

Gradually, as part of the intervention, a range of structures 
were constructed to control soil erosion, improve 7
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irrigation and augment many soil & water conservation 
practices. Around 3990 m of drainage lines were desilted 
and drainage bunds were protected for efficient water 
resource management. In addition, construction of 
brushwood check dams, 15233 cu.m of earthen bunds, 
construction of 4 new and  restoration of 3 existing 
ponds, 13 well recharge facilities, 3910 percolation 
pits, 2442 units of centripetal terracing and renovation 
of five checkdams was also carried out. Earthen bunds 
construction helped in reducing soil erosion and 
retaining soil fertility by controlling the runoff of fertile 
top soil. Centripetal terracing and mulching helped in 
retaining soil moisture. Communities also felt that these 
measures  enhanced coconut yields in the area. Fodder 
crops planted near the bunds resulted in good yields 
owing to better nutrient availability, thereby providing 
sustainable feed support for dairy animals. 

Besides the construction activities, awareness of the 
community was raised towards climate adaptation and 
mitigation. As part of training and capacity building 
of the communities, 11 Trainings were conducted on 
topics including organic farming, water literacy, water 
resource management,  climate smart agriculture 
practices, Integrated Pest Management, Integrated 
Farming System, livestock and poultry management, 
Financial literacy, mushroom cultivation and value 
addition. Exposure visits to model farms were organized.  
These efforts resulted in enhanced awareness among 
communities and self confidence among farmer groups 
to work collectively- potentially forming a Farmer 
Producer organization in the future. 

Restoration of ponds and renovation of checkdams 
assured water availability for wetland cultivation during 
summer season. Around fifity hectares of uncultivated 
land got converted into cultivated land, reviving the 
paddy wetland agroecosystem resulting in 20% increase 
in the area under paddy cultivation. Simultaneously, 
well recharge facilities, centripetal terracing, and 
earthen bunds reduced drought intensities facilitating 
intensive livestock rearing. There was a 30% increase in 
water availability due to effective utilization of streams 
(concrete checkdams and loose boulder checkdams). 
Besides these, desilted and renovated ponds helped store 
40% more water during rainy season. It’s also worth 
noting that water conservation measures have  reduced 
farmers’ expenditure on irrigation via pumping from far 
away sources. 

These activities turned the intervention site as ‘water 
scarce to water abundant’ and helped in revival of 
agriculture in the region. Farmers in the region restarted 
their water intensive paddy cultivation in the erstwhile 
kept fallow lands since the area is not much suitable for 
other crops. Further, these activities altogether helped 
generate over 4690 labour days under the intervention.  
A total of 905 farm families directly benefited through 
the project intervention.

A noteworthy development has been the development 
of linkages. In order to ensure the sustainability and 
effectiveness of the activities and manage the fund 
constraints, linkages were established with MGNREGS, 
KSCSTE and Department of Irrigation to improve and 
upscale water conservation activities like drainage line 
treatment and construction of check dams. As a result 
of the success of aforementioned interventions, the local 
Panchayath also replicated the idea in areas with similar 
drought experiences and allocated separate budget 
for action. These efforts show that water conservation 
measures can be replicated further in areas with similar 
geo-climatic conditions for climate adaptation & 
mitigation. 

u

Vipindas P 
Development Coordinator

Archana Bhatt 
Scientist

Sujith M M and Noushique P M 
Development Associates

MS Swaminathan Research Foundation-Community 
Agrobiodiversity Centre 
Puthoorvayal, Meppadi PO 
Wayanad, Kerala -  673577
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Well recharges gave spectacular results. Well recharge was 
suggested first in the upper regions of the Panchayath. Thirteen 
well recharges were carried out. After two years, in a place named 
Kathangath, temple well got recharged after a span of twenty 
years! One tribal colony got improved water supply in Valluvady 
Kuruma colony, also, in the surrounding 4-5 wells in the colony.
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Canal automation for 
efficient use of water in 
agriculture
Pradeep Purandare

Making our irrigation systems compatible with the demands of the 
21st century is the real challenge before us.  While technology is not 
everything, refusal to learn lessons from experience is also resulting in 
continued inefficiencies in canal automation. Irrigation projects need 
to change with times and all that is needed is a systemic approach.

Discussions on efficient use of water in agriculture 
many a times take an elitist turn. Farmers are 
generally blamed for the in-efficient use. The 

systemic issues are either down played or completely 
ignored. It is taken for granted that “all is well” regarding 
physical system that conveys water from source to farm. 

Maharashtra is one of the progressive, industrialized and 
urbanized states of India. A close examination of the 
nature of irrigation projects, their potential, utilisation 
and the irrigation efficiencies bring out the need for 
modernising irrigation systems.

Case of Maharashtra
Though surface water allowed to use by the interstate 
water tribunal is 1,16,467 MCM, as much as 55% of that 
volume of water is available in Konkan area where there 
are constraints in making use of the same. Maharashtra, 
therefore, could, so far, create only 38% design live 
storage. Though most of the irrigation projects in 
Maharashtra have been designed only for irrigation, 
water use for irrigation in 2020-21 was 58.6%.  The 
remaining 41.4 % water was used for non-irrigation 
purpose, which includes domestic, industrial and others. 
The ‘others’ category which remains undefined and 

strangely 15% of water use is categorised under this 
‘others’ category. Around 15.6% water gets lost in the 
rivers and 16.7% of the water gets evaporated. 

Irrigation - Potential and Utilisation 
Maharashtra has so far completed 3877 state sector 
irrigation projects, which includes 87 Large, 297 
Medium and 3493 Minor projects. The State has created 
73.494 lakh ha irrigation potential as against the Ultimate 
Irrigation Potential of 85 lakh ha. The actual irrigated area 
of state sector projects was 41.6 L ha (77%). Information 
of local sector projects is not available. These projects 
unfortunately fall in the “built & forgotten” category - 
absence of management being the main reason. 

The average actual Irrigated Area of state sector projects 
is only 45.4% of created Irrigation Potential if well-
irrigation is not considered. With well irrigation it 
increases to 69%. Theoretically speaking, well irrigation 
is an accident. It is not provided for in the planning. The 
capital as well as recurring expenditure on well irrigation 
is done by farmers themselves. On an average the area 
under sugarcane (483000 ha) in the command is 60% of 
the average area under sugarcane in the whole State.

9
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Dams do not get filled up to their full capacity; the 
average actual live storage being 64%. This happens due 
to two reasons. First, in order to make project feasible, 
inflated availability of water is considered. Second, 
there is authorised /unauthorised upstream abstraction 
of water due to additional medium & minor irrigation 
projects and farm ponds in the catchment of the project. 
Water impounded anywhere by any means for any 
purpose have an equivalent downstream effect; water 
management being a zero-sum game. 

Overall Project Efficiency
It is required to understand that Overall Project 
Efficiency (OPE) is a product of efficiencies of all 
components. It is determined as given below

OPE = Emc * Edyy* Eminor* Efc* Efarm (where, 
Emc means efficiency of main canal, Edy means 
efficiency of distributary; Eminor means efficiency of 
minor; Efc means Efficiency of field channel and Efarm 
means Field Application Efficiency). Every component 
is important. Any component with low efficiency brings 
down the OPE. 

Main Canal, Distributary and Minor together form the 
main system (Fig-1). It is generally under govt control. 
Responsibility of field channel and on-farm irrigation 
is with farmers. But, where Water Users Association 
(WUA) is formed, the minor is also handed over to 
WUA. 

As per MMISF rules, 2006, WRD, GOM has prescribed 
the following component wise efficiencies. The Overall 
Operating Efficiency for lined and unlined canals is 52% 
& 39% respectively. That simply means if 100 units of 
water is released at canal head, only 52% water would 
be delivered at root zone in case of lined canals. In the 
case of unlined canals, a similar figure would be 39%.. 

It should be noted that the component wise efficiencies 
considered above are `design’ values! Actual values may 
be even 50% of the design values depending upon the 
physical status of canals. The point to be seriously noted 

is: The present type of canals are highly inefficient with 
75 to 80 percent water being lost in conveyance.  The 
design efficiency of govt controlled lined & unlined 
Main System (i.e. Main Canal, Distributory & Minor) 
works out to 77% & 61% respectively. 

Since this Main System is not adequately maintained and 
properly managed, WUAs / farmers don’t get promised 
quota of water in planned number of rotations, at right 
time, at proper place for declared duration. Hence, the 
anarchy in the command of irrigation projects!  This 
mismanagement adversely affects irrigation on farm 
and performance of WUAs too. Conventional inefficient 
Main System and pressurised irrigation on farm is a 
weird combination which seldom works without the 
support of well-irrigation. 

In view of above, it is high time the state should seriously 
think about modernization of its irrigation projects.

Fig-1: Main System
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Component Efficiency

Lined canal Unlined canal
Main canal 0.95 0.85
Distributory 0.9 0.85
Minor 0.9 0.85
Field Channel 0.9 0.85
Field application 0.75 0.75
OPE 0.52 0.39

Current Characteristics and Constraints – how to 
overcome them
Large scale public sector irrigation projects in 
Maharashtra provide water not only for irrigation but 
even for non-irrigation [drinking, domestic, industrial, 
etc] purposes. They are expected (but not designed for) 
to simultaneously achieve multiple and at times, even 
competitive / conflicting objectives. Existing irrigation 
projects in Maharashtra are upstream controlled, 
manually operated, mostly open channel systems without 
any arrangement for operation of Head Regulators & 
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Cross Regulators based on Real Time data. Their present 
performance is obviously an outcome of their original 
nature and inherent characteristics. It would not be 
correct to expect something for which the system is not 
designed. 

Measuring devices on Canals and DISNET in almost 
all projects are not provided/constructed. If at all there 
are measuring devices, it is quite likely that they may 
be suffering from common problems, namely, wrong 
design, improper location, defective construction, poor 
Maintenance and Repair (M&R) and unreliable records. 
The situation regarding Water Meters on pipelines of non-
irrigation schemes is not very different. There appears 
to be no systemic and systematic plans for provision, 
installation, maintenance, repairs and calibration of 
water meters in adequate numbers  

Irrigation projects in Maharashtra are basically 
Upstream Controlled Systems. Such systems work as 
per the logic of supply side management. Water level 
upstream of control element (e.g. Cross Regulator) is 
maintained. Changes in discharge are initiated at the 
upstream end by the system operators who obviously take 
decisions of their own convenience. Needs and demands 
of water users are seldom considered. Decisions taken 
by the bureaucracy are thrust upon the users. Majority of 
users, therefore, usually get inadequate volume of water 
mostly at wrong time for unpredictable duration. This is 
the main reason behind the dismal performance of Water 
Users Associations. Though Participatory Irrigation 
Management (PIM) has been accepted in Water Policy 
and provided for in the Acts & Rules, the conventional 
Main System is just not compatible for PIM simply 
because it has not been designed, from engineering point 
of view, for such a paradigm shift.

Downstream controlled systems, on the contrary, work 
as per the logic of demand side management. They are 
designed for Participatory Irrigation Management. Water 
level downstream of control element is maintained. 
Changes in discharge, in an already filled canal, are 
initiated at the downstream end by the users / WUAs. 
They start taking water, their demand gets transmitted 
upstream through water itself and finally the system 
responds by releasing matching discharge. It is designed 
for “On Demand” logic from engineering point of view. 
For example, dynamic regulation on Majalgaon Project 
was one of the variants of downstream control systems! 
It is necessary to revisit Majalgaon Project where this 
concept was introduced way back in early 1990s. 

Therefore, it is proposed that a new project may be 
designed, on pilot basis, using principles of Downstream 
Control systems. Further, Mains system can be 
modernised through many other measures too. Unless 
the Main System is modernised and its characteristics are 
changed, there would not be any significant improvement 
in its performance. Main System with facilities to 
control, regulate, measure water level and discharge are 
immediately required. Better the Main System, better will 
be the Water Management, Governance & Regulation 
(WMGR) which, in turn, would help improve actual use 
of water by different utilities. 

Some possible solutions
a)	 Modernising Regulators and Gates

•	 Provide motorised HR & CR gates and protect, 
maintain and operate them by respectively 
implementing Water Laws, creating Special Gates 
M & R Mobile Units and appointing trained system 
operators. 
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•	 Replace conventional HR gates by Distributors and 
conventional CR gates in main canal   by automatic 
gates and that in Distributaries by Duckbill or 
Diagonal weirs. 

•	 Introduce Supervisory Control And Data Acquisition 
(SCADA) on main canals of major projects to start 
with.

Go for a “proper mix” of above 3 solutions together. It is 
proposed that pilot projects may be taken up to try above 
solutions.

b)	 Modernisation of Measuring Devices

There could be three ways, as follows, to improve the 
situation.

•	 Provide measuring devices on a large scale. Do 
flow measurement as per WALMI Publication 
No 36, MWRRA’s Technical Manual for Water 
Entitlement, MMISF Act, 2005 & Rules, 2006 and 
MWRRA Act, 2005.

•	 Switch over to indirect measurement of water.  
Requirement of measuring devices can be 
reduced if conventional HR gates are replaced by 
Distributors. These structures release known & 
constant discharge. Volume can be obtained only 
by measuring the time for which that discharge is 
given. 

Go for a “proper mix” of above 2 solutions together

Proposed Roadmap for switching over to Volumetric 
Supply systems
Volumetric Supply demands reasonably well maintained 
and operated system with conveyance losses and filling 
time within permissible limits. It requires functional 
gates of HR & CR with Q-tables to control and regulate 
water levels and discharge; functional, accurate and 
calibrated Measuring Devices (MD); trained canal 
operators in adequate numbers for operation and 
maintenance of gates, MDs and to keep reliable records 
of flow measurement; special Gates & MD Repairs 
Mobile Units  for prompt and adequate Maintenance and 
Repair.

Conclusion
Volumetric Supply (VS) is an accepted principle. The 
issue of  `Why’ & `What’ parts of the systems have 
already been addressed in State Water Policy and several 
publications. But the bigger dilemma is -  How? When? 
To what extent?  By whom? At what cost?. Introducing 

Volumetric supply systems at individual Water User 
Association’s level is comparatively easy. Introducing 
them at project level is a real challenge. What is necessary 
and warranted is a Systemic Approach. 

New systems would also generate new opportunities 
which include, industrial production of HR & CR 
gates, duckbill weirs, measuring devices & water 
meters and provision, installation, maintenance, repairs, 
calibration, automatic data collection, etc. CTF, SRO 
& Distributors can be manufactured by local small / 
medium industrialists after some training. It’s a very 
big business opportunity for our entrepreneurs. They 
can also take up Annual Maintenance Contracts & 
calibration work; Gates Directorate / workshop have 
experience of developing radial gates; Agreements with 
international companies can also be done for transfer of 
technology Modernisation is eminently possible. How to 
make our irrigation systems compatible with demands of 
21st century is the real challenge before us.  Technology 
is not everything! Agreed!  But indifference and refusal 
to learn lessons is also not correct. Water sector and 
especially, the irrigation projects need to change with 
times. There are global examples too. National carrier 
in Israel, California Aqueduct in USA & Provence-de-
canal in  France are some of the best examples of Main 
System with canal automation.
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Water management
Critical for Indian Agriculture
Salahuddin Saiphy

Rain-fed agriculture occupies about 51% of 
country’s net sown area and accounts for nearly 
40% of the total food production. In rural India, 

water scarcity is the most obvious shared link between 
poverty, hunger, and disease. Water scarcity causes crop 
loss, low yield, poor quality, and an increase in abandoned 
acres. Water, as the most critical input in agriculture 

production, is often the limiting factor in semi-arid 
areas. Climate change, pollution of freshwater, and loss 
of wetlands is further adding to the water problems. 
Soil erosion due to water and wind contributes >71% of 
land degradation (GoI 2001). Inefficient water use also 
leads to environmental degradation via water logging 
and induced salinity. Improved irrigation efficiency is 
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Obatti kere tank in Kolar, Karnataka, overflowing naturally after desiltation

With climate changes resulting in erratic and unpredictable monsoons, 
the pressure on available water resources is increasing. To address 
this, Sehgal Foundation has promoted water conservation techniques 
and sustainable agriculture practices which have resulted in increased 
farm productivity and better access to food for the growing population.
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needed. Over 85% of natural wetland areas are already 
lost, and 75% of the land surface is significantly altered, 
reducing the ability of earth’s ecosystems to support a 
sustainable water supply. Water use has been increasing 
by 1% per year over the last forty years.

Since 1940, public investment for irrigation in 
agriculture has been high in India (30%), Mexico (80%), 
and China, Pakistan, and Indonesia (50%). Despite these 
huge investments and subsidies, irrigation performance 
indicators are falling short of expectations for yield 
increases, area irrigated, and technical efficiency in 
water use. Approx. 60% of water diverted or pumped for 
irrigation is wasted (FAO 1990). A water shortage is also 
a crisis for wildlife. Agriculture uses the largest amount 
of freshwater (70%). Rivers are running dry and water 
tables are falling rapidly. Forty percent of the world’s 
grain harvest is produced on irrigated land; therefore, a 
water shortage will surely become a food shortage in the 
near future.

At present, 2,400 million people depend on irrigated 
agriculture for jobs, food, and income. Over the next 
thirty years, an estimated 80% of additional food supplies 
required to feed the world will depend on irrigation 
(IIMI 1992). At the same time, irrigated agriculture is 
expected to produce much more in the future while using 
less water than it uses today. This water dilemma—to 
produce more in a sustainable way with less water—
implies a need for demand-management mechanisms 
to reallocate existing supplies, encourage more efficient 
use, and promote more equitable access. 

The problem is clear and the answer is difficult. We need 
to grow less rice, sugarcane and other water intensive 
crops and be more efficient with irrigation systems. We 
need to return to traditional, low-water crops. According 
to State of Indian Agriculture Report 2011–2012, 
even a rise of 5% irrigation efficiency can increase the 
irrigation potential by 10–15 million hectare. Long-term 
water management and conservation greatly depends on 
the local community’s ability to sustainably maintain its 
water resources through behavioural change. We must 
promote water-smart attitudes and behaviours among 
rural communities.

SMSF Interventions

Sehgal Foundation works together with village 
communities in water-scarce regions to secure and 
sustain local water supplies, help villagers improve 
sanitation, and manage wastewater in schools, homes, 

and villages. The foundation team promotes grassroots, 
community-led development initiatives in key program 
areas. The Water Management Program focuses on 
improving the quantity and quality of water and water 
delivery systems in the community. The Agricultural 
Development Program promotes sustainable farming 
practices by empowering women farmers, increasing 
water conservation efforts and improving crop 
productivity. The Local Participation and Sustainability 
Program builds awareness and skills of individual citizens 
and village-level institutions in order to encourage 
the community’s active participation in their own 
development. All programs support the empowerment 
of women and girls who have long been disadvantaged. 
Community leaders and individual citizens are provided 
with knowledge, skills, and confidence to combat the 
poor conditions and inadequate delivery of services that 
afflict many rural areas.

Sehgal Foundation, since 1999, has implemented 
agricultural and water interventions in 1959 villages 
across twelve states so far in India, including Haryana, 
Rajasthan, Madhya Pradesh, Punjab, Bihar, Uttar 
Pradesh, Telangana, Karnataka, Andhra Pradesh, 
Himachal Pradesh, Uttarakhand, and Maharashtra. 

Water management initiatives 

The increasing water scarcity, due to drought, dry wells, 
and low levels of water table, is reducing irrigation 

Table 1: Water management interventions of Sehgal Foundation
S. No.  Water harvesting and conservation  

 structures/interventions
Numbers

1  Check dams 86
2  Nallah bunds 74
3  Ponds/Tanks development and rejuvenations 120
4  Recharge wells 421
5  Soak pits 2,210
6  Soak wells 217
7  Drip and sprinklers (in acres) 1,525
8  Laser levelling (in acres) 4,983
9  Zero tillage (in acres) 6,374
10  Farm bunding (in acres) 514
11  Farm bunding (Meters) 55,959
12  Community water tanks 38
13  Roof water harvesting in schools 183
14  WUGs/TUGs formation 41
15  Awareness sessions with WUGs/TUGs 187
16  Capacity building and awareness  

 sessions with communities
3,646
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Box 1: Villagers revive Kere habba, a lake festival, after 
forty years in Kempasandra village of Kolar
Kere Habba (lake festival), is usually an annual celebration 
of traditional tanks in Karnataka. The festivities celebrate the 
importance of lakes. However, the celebrations have long been 
forgotten in many villages, including Kempesandra, a village in 
Malur Taluk of Kolar, Karnataka, for the last forty years, because 
the village tank was not storing much water, owing to heavy silt and 
reduced water storage capacity.

However, this year brought renewed hope as tanks were brought 
back to life. The tank desiltation and rejuvenation work carried out 
in Kempesandra village resulted in increased water storage tank 
capacity and multiple water fillings. For more than two weeks, 
locals saw tanks brimming with water. Tanks helped to recharge 
the groundwater of the village as well as increase the surface water 
availability.

Seeing plenty of water in Kempesandra village, people were 
motivated to revive the age-old tradition and celebrate kere habba 
in the KG Halli Panchayat. The tank desiltation and rejuvenation 
works were carried out under the guidance of a Tank User Group 
(TUG) formed for facilitating the project executed by Sehgal 
Foundation with financial support from The Coca-Cola Foundation.

Kere Habba is a community festival and a symbol of water sufficiency 
in the village, expressing unity. The entire village gets together for 

and prayers (pooja), dancing, and food. Men and women, including 
elders in their nineties, were seen dancing to a local band. The day-
long ceremony of kere habba included a villager making the rounds 
of the entire village, carrying a huge lamp made up of rice flour on 
his head. Village women revered the lamp, which was brought to the 
tank as a massive gathering followed. Nobody in the village cooked 
in their homes as a community kitchen arranged lunch for everyone, 
which is generally a vegetable pulao.

The lamp is typically kept inside a decorated raft constructed locally 
and released onto the tank water, which is followed with a collective 
pooja by villagers. A couple of goats/sheep are cooked in the 
evening, and the whole village enjoys the local dishes such as ragi 
mudda, sambhar, rice, etc.

In Kempasandra, more than 200 people gathered on the tank during 
the occasion, including villagers, a few local leaders, and relatives 
from nearby villages. People were thrilled and amazed to see the 
results of the tank desiltation. Villagers wholeheartedly extended 
their thanks to Sehgal Foundation and The Coca-Cola Foundation 
for their wonderful work to desilt and rejuvenate the Kempesandra 
kere tank, which has proved to be a model tank for tank development 
in the region.

Salahuddin Saiphy and Subhashini G, S M Sehgal Foundation
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Kere habba celebration
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and crop yields. To mitigate water scarcity and water-
related health concerns, the Sehgal Foundation team 
applies technologies designed to secure and sustain local 
water supplies for drinking, as well as for household 
and agricultural purposes. The team works with rural 
communities to build water harvesting and conservation 
structures, such as check dams, construction of new and 
deepening of existing ponds, desilting and rejuvenation 
of tanks, building recharge wells, laser levelling land, 
using sprinkler/drip irrigation, etc. For our approach 
to be effective in managing water sustainably, we must 
include indigenous peoples as stakeholders and rights 
holders, taking inspiration from their skills, values, and 
holistic perspectives. 

Because more than half of the agriculture in India is 
rain-fed, available water must be well managed to 
meet the agricultural demand for an increase in food 
productivity. With climate changes resulting in erratic 
and unpredictable monsoons, the pressure on available 
water resources is increasing. To address this, Sehgal 
Foundation works with farmers, promoting the use of 
sprinkler and drip irrigation, and helping individuals 
and communities build low-cost water storage tanks 
for rainwater. Water conservation techniques and the 
demonstration of sustainable agriculture production 
have resulted in increased productivity for farmers and 
better access to food for the growing population.

S M Sehgal Foundation, under a CSR-supported 
partnership project, undertook the initiative of 
revitalizing this tank in Kolar district of Karnataka. 
For the last forty years, the village tank was not storing 
much water due to heavy silt and reduced water 
storage capacity. Kere Habba (lake festival), an annual 
celebration of traditional tanks, had long been forgotten 
in many villages, including Kempesandra, a village in 
Malur Taluk of Kolar (Box 1). The tank desiltation and 
rejuvenation work was carried out under the guidance 
of a Tank User Group (TUG) formed for facilitating the 
project and executed by S M Sehgal Foundation with 
financial support from The Coca-Cola Foundation.

Change is required in India’s water management to 
combat the looming crisis of climate change

Indian agriculture is highly prone to the risks due to 
climate change; especially to drought, because two 
thirds of the agricultural land in India is rain-fed, and 
even the irrigated system is dependent on monsoon rain. 
Flooding is also a major problem in many parts of the 
country, especially in eastern parts, where frequent flood 
events take place. In addition, frost in the northwest, 

heat waves in central and northern parts, and cyclones in 
eastern coast also cause havoc. The frequency of these 
climatic extremes is increasing due to the increased 
atmospheric temperatures, resulting in increased risks 
with substantial loss of agricultural production. 

What we need to change in India’s water management to 
combat the looming crisis of climate change:

1.	 Improve the efficiency of irrigation systems.
2.	 Restrict the cultivation of rice, sugarcane, maize, and 

other water-guzzling crops where the surface water 
resources are absent and groundwater withdrawal 
exceeds the annual recharging rate, as in the last 
five-year averages.

3.	 Ban the use of groundwater for irrigating water-
guzzling crops (or else we end up in exporting our 
water in the form of rice, sugar, etc.).

4.	 Promote traditional farming practices and staple 
crops especially in rain-fed agriculture zones.

5.	 Make micro irrigation, like drip/sprinkler systems, 
compulsory for all crops wherever feasible. 

6.	 Withdraw subsidies on free electricity.
7.	 Incentivise the use of water-efficient devices and 

practices.
8.	 Provide better pricing and procurements support for 

water-efficient traditional crops. 
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International Year of Millets 2023

International Year of Millets: Yoga-Millet 
Melas planned across all districts

Delhi’s Food Safety Department organized a 
“millet mela” at Dilli Haat, showcasing millet-

based food items, with plans for similar events in all 
districts this year.

The Food Safety Department of the Delhi 
government while celebrating the International Year 
of  Millets, hosted a vibrant “millet mela” at Dilli 
Haat in Pitampura on 1st July 2023. With the aim of 
promoting the diverse benefits of  millets, officials 
announced their plans to organize similar events 
throughout the year in all districts, combining yoga 
sessions with millet melas.

The millet mela held in Pitampura showcased an 
impressive array of over 50 stalls, each offering millet-
based food items. Neha Bansal, the Commissioner of 
the Department of Food Safety, expressed enthusiasm 
about their future plans, stating that they intend to 
arrange more of these melas, including smaller-scale 
yoga-cum-millet gatherings, in every district this 
year. Highlighting the untapped potential of millets, 
Ms. Bansal emphasized their significance in various 
areas such as nutrition, food security,  sustainable 
agriculture, and preventive healthcare. By shedding 
light on these aspects, the organizers aimed to raise 
awareness and encourage the incorporation of millet 
into people’s daily diets.

Through these initiatives, the Delhi government 
seeks to underline the importance of millets and 
their ability to contribute to a healthier and more 
sustainable lifestyle.

(https://krishijagran.com/news/international-year-
of-millets-yoga-millet-melas-planned-across-all-
districts/)

India to co-host two-day international 
millet conference in Kenya in August
India will co-host a two-day ‘India-Africa 
International Millet Conference’ in Kenya on August 
30-31, 2023. The event will witness participation 
from government leaders, researchers, farmers, 

entrepreneurs and industry associations from around 
the globe, an official release from the agriculture 
ministry said Thursday.

The official curtain raiser for the ‘India-Africa 
International Millet Conference’ was held in Nairobi, 
Kenya on Thursday, giving the audience a glimpse of 
what to expect from the main event.

Through the international conference, the 
government of India and Kenya aim to raise public 
awareness about millet as the world’s emerging smart 
food. Ministers from Guyana, Mauritius, Sri Lanka, 
Sudan, Suriname and Zambia; Permanent Secretary, 
Agriculture of Gambia and Maldives and Director 
General, Millets Initiative, Nigeria participated in the 
meeting.
(https://theprint.in/economy/india-to-co-host-two-
day-international-millet-conference-in-kenya-in-
august/1658324/)

Millet Updates

‘Abundance in Millets’ song 
launched

The world is celebrating the year 2023 as the International 
Year of Millets, hence, a new song titled ‘Abundance In 
Millets’ has been launched to create awareness among 
people about the importance of millets. “It’s time to make 
us whole cherish pearl millet and sorghum,” the song read.

Singers Falguni Shah and Gaurav Shah sang the 
‘Abundance in Millets’ song. The singers themselves 
have composed 
the song along 
with Kenya Autie, 
Greg Gonzalez 
and Soumya 
Chatterjee. 

The song caught 
Prime Minister Narendra Modi’s attention and he reposted 
the video shared by Falu. “Very creative and will inspire 
more people to embrace millets for healthy living!” PM 
Modi wrote in a tweet.

( h t t p s : / / w w w. l i v e m i n t . c o m / n e w s / i n d i a / v e r y -
creat ive-pm-modi-praises-abundance-in-mi l lets-
song-11688006981896.html)
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Remembering P V Satheesh
The millet crusader, a pragmatic visionary 
and a change maker

In late 90’s, I went to Zaheerabad on a field visit to 
learn about DDS work. It was a revelation to me - 
an ample demonstration of what can be achieved in 

a context which is extremely challenging and that too 
with members of a constituency, totally neglected and 
ignored. He was indeed ‘operationalizing’ the terms like 
‘food security’, ‘fodder security’ and ‘food sovereignty’ 
in the lives and livelihoods of people…much before they 
were explained and articulated, everywhere, globally. He 
showed the World how this can be achieved - the Local 
production, Local conservation, Local storage and Local 
distribution. That too, in rain fed areas, while motivating 
poor and illiterate Dalit women to take control over their 
food and nutritional choices, backed by scientific studies 
to showcase the richness of their choices. It was a shining 
example of how reviving local choices like Millets can 
change the health and well being of communities at 
household level, sangham level and village level.

While reclaiming and reviving poor quality lands, 
organized thousands of Dalit women in 30 villages, 
creating total household food security through millets, 
legumes, oilseeds with low external input systems. 
Gradually, moved from household food security to 
Sangham level food security.  Introduced community 
collective cultivation of food crops through through 
leased lands to enable food access to the landless. Most 
spectacular was spearheading Community led localized 
PDS based on Millets, thus, changing food habits 
dominated by conventional Rice -wheat based PDS 
systems back to traditional and nutritionally superior 
foods. Brilliant was the effort to introduce participatory 
and transparent poverty assessment tools to decide the 
entitlement limits for communities in this alternative 
PDS.  

Firmly believing that these experiences need to be 
scaled up beyond Sanghams, forged networks such as, 

Medak Food sovereignty network and Alliances for 
food sovereignty, and AFSA in 4 states, so on and so 
forth. (Later he spearheaded such movements all over 
the World). The alternative PDS impact study in 2003 
indicated spectacular achievements. Only 132 out of 
75000 people were left hungry. This too was tackled 
through community kitchens by Dalit women feeding 
the remaining hungry.! 

In the 1990’s itself, recognizing that Seed Sovereignty as 
the first link in the food chain – promoted conservation 
of local nutritious millet varieties through Community 
Gene fund in 1997 and  Community Gene banks of DDS. 
Later, in 2006, it became Community Food Sovereignty 
Trust of Dalit women.  On several occasions, highest 
dignitaries were invited and the women themselves made 
the presentations showing (in amphi theatre setting) with 
women taking leadership; adopting and adapting local 
ecosystems; showcasing ecological and healthy crops 
and bountiful yields; taking care of community health 
and nutrition; eliminating distress migration. During one 
of the occasions, where I was invited to observe, I could 
notice Shri Satheesh sitting in the back row motivating 
those 500 people while struggling with his health and 
letting the people themselves hog the limelight. He 18
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never believed in diluting the thrust…by not saying 
Millets also are required, but by saying, Millets alone 
are required. He firmly believed that it was the only 
way of reviving them.  This is one shining example how 
he dreamt change for the betterment of poor households, 
how illiterate women from remote villages showed 
global path ways for development.

Empathetic, empowering women and celebrating 
their resolve and human dignity

It was a sight to behold - poor Dalit woman from a small 
village holding a video camera and shooting our field 
visit. I thought it was yet another way of helping them to 
learn and get confident. I never knew that on a later day, 
being invited along with my Chairman, Dr. Dwarakinath 
garu to a Press event in Bangalore, I would witness 
release of their videos in mainstream media gathering 
in Press club. With these women in traditional attires 
on the dias, dignitaries released and played the videos 
which stunned the audiences for their quality and heart 
warming content. When our Chairman congratulated 
Dr. Satheesh and wanted his autograph on the video set, 
Sateesh invites the Dalit Camera woman clad to do the 
honors in her traditional style. 

Later I was pleasantly surprised to see these women 
deboard the plane in Germany,  be recognized as one of 
the official photographer team capturing the proceedings 
of an International workshop. They were doing it so 
quietly and confidently. Everyone in the gathering felt 
proud about their accomplishment. It is truly a triumph 
of human dignity in my opinion at a highly celebrated 
setting like Planet Diversity workshop.

Back home, when I visited their community Radio 
studio, I was surprised with audio recordings made 
by communities themselves. They were prepared 
sufficiently in advance to run continuously for a 2 year 
programs, in advance.  They were still awaiting a license 
to narrowcast their programmes. It was a perfect example 
of perseverance and vision.

Fierce commitment for ensuring objectivity and 
justice

Another facet which fascinated was the way Farmer’s 
Jury was organized and conducted. Small holders, 
who really represent the constituency were identified 
from diverse agroecological zones in Karnataka, 

through transparent and strict criteria. These farmer 
representatives numbering around 30, were organized 
into a jury. They occupied the podium in an amphi thetre 
in Fire Flies Ashram in Bengaluru, in their traditional 
attires. Representatives from Government, NGO, 
Research, Private Sector entered witness box. The 
farmer’s jury posed questions to them.  They present 
their ‘defence’ to queries raised by farmers, explaining 
their relevance and contribution in helping farmers. I 
was a witness in the box as a NGO representative. After 
this process, the collective jury judges the contributions 
and formulates their consolidated recommendations. 

These recommendations were presented to a large 
audience of agriculture professionals, technocrats, 
policy makers and media in a formal public gathering. 
The recommendations were presented by Farmer’s Jury 
member representatives with all others on the dais. 
More importantly, the whole process, two of the most 
highly respected individuals in the society familiar with 
agricultural development and natural justice (a retired 
hon’ble Chief Justice), were requested to observe the 
process so that no bias creeps in any time. I felt this was 
highest level of maintaining integrity and transparency in 
collecting perspectives rather than pushing preformulated 
agendas. This requires tremendous passion, commitment 
and guts! Shri Satheesh spearheaded such process. 

These are just snapshots which reflect his personality, 
passion and commitment which should inspire every 
development professional. 

This is purely my personal reflection on a personality 
whom I can never forget - as a personal friend as well as 
a development role model. I was fortunate to have had 
experienced his development processes, few times. It is 
everybody’s bounden duty to remember him, especially 
in the year of Millets and carry forward his vision for the 
well being of farmers and humanity.

u
K V S Prasad 
AME Foundation
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Harnessing solar 
energy for irrigation
Bilques Fatima

Shifting to use of renewable sources like the solar power in a region 
with abundant natural resources, will not only enhance livelihoods 
but also reduce costs on fossil fuels. Environmental benefits of using 
solar energy are huge. The case of Ladakh shows the way. 

Ladakh is one of the world’s coldest and most 
elevated inhabited regions. The region is blessed 
with abundant natural resources like sunlight. 

The area receives more than 320 clear sunny days in a 
year and annual solar radiation of 2149kWh/m2, with 
the mean ambient temperature rarely exceeding 27 
degrees Celsius. All these conditions make the region 
ideal for solar energy generation, especially in terms of 
photovoltaic and thermal power. 

Latoo is the last village on the Indian border, situated 
in Ladakh. It was inhabited by refugees in 1967. The 
village has sufficient cultivable land but the mainstream 

from which irrigation water comes is in Pakistan. The 
area is situated at a height of 700 feet above the Shingo 
Nalla River. The only water source for the region is 
the spring water, lifted electric or diesel-based water 
pump sets. Excessive use of spring water along with 
increasing environmental pollution and climate change, 
has resulted in water scarcity. Also, the use of electric 
or diesel-based pumps to lift water from the river has 
led to huge electricity bills. In such a background, the 
Ladakh Autonomous Hill Development Council Kargil 
(LAHDC) and Kargil Renewable Energy Development 
Agency (KREDA) together started a model project of 
water lifting system using solar submersible water pump. 

Shingo Nalla River, the only spring water source for the region.20
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The initiative

In the project area, around 23 acres of land with 
apricot trees, alpha-alpha, kitchen gardens, etc., is 
facing drought. Roughly 15 acres of land, is cultivable 
but left uncultivated. This uncultivated area will be 
cultivated using the solar water pump, which can lift 
water for irrigation without any extra cost and adverse 
environmental effects. 

A solar water lifting system was installed, to help irrigate 
the land. The pumping system is an entirely solar-based 
submersible pump of 41Hp power. The system consists 
of a solar plant of a capacity 50kWp to run the pumping 
system. The pump is kept in a jack well of size 3.35m 
x 2.10m x 3.65m at the river bank, and water is lifted 
through the delivery pipe of diameter 140mm. The 
length of the pipe is about 360 meters. The system has a 
head range of 130-160 meters and will help lift one lakh 
litres of water in six hours.

The solar water pump has been working from 2019 till 
now, during the summer months of April to November. 
People living in the area are very happy with the working 
of the system. Farmers are growing fruits and vegetables 
for their own use and for markets too, leading to better 
incomes. 

In addition to providing irrigation to the uncultivated 
and drought prone land, the solar water pump has also 

generated employment. Two people from the village 
were selected and were given training on maintenance 
of the pumps.  They have been employed on monthly 
basis to  manage the pump. Besides, the company not 
only sends their team every year for an annual check 
up, but also services whenever an unforeseen problem 
arises. The company also provides some spare parts, free 
of cost, for future need. Presently the pump is working 
well.  

As there is no agriculture production in winter, there 
is no need for lifting water during winters. But the 
government, instead of leaving the solar pump idle 
during winters, planned to use it to achieve its Har Ghar 
Jal’s vision of Jal Jeevan Abhiyan. Further, it has carried 
out technical and economic analysis and found the use 
of solar energy cheaper than any other source of energy. 
Solar energy will also help the region to move towards 
carbon neutral pathway.  

With the success of this initiative, many more such 
projects have been commissioned in rural villages of 
Ladakh, such as Dargo, Santakchan, Adulgund and 
Chhanigund. In addition to solar water pumps, other 
solar products like solar water heaters, solar greenhouses, 
solar pack houses, solar street lighting are also gaining 
attention in the region. Ladakh’s continued prosperity 
will depend on the use of renewable energy like the solar 
power, resulting in enhanced opportunities for income 
and employment generation, environmental benefits and 
better standard of living.  
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IN THE NEWS

Spotlight on ancient Indian agriculture wisdom

With focus on millets, the 12th Meeting of 
Agricultural Chief Scientists (MACS) under 

India’s G20 presidency will be deliberating on the theme 
of sustainable agriculture and food systems for the health 
of people and the planet.

Ahead of hosting three-day G20 MACS secretary 
(Department of Agriculture Research Education) 
and Director General (Indian Council of Agriculture 
Research) Dr Himanshu Pathak said in a message that 
focused discussion  will be on the MAHARISHI initiative 
to uphold research on millets and other ancient grains 
at global level. The international initiative will focus 
on research and awareness with agro-biodiversity, food 
security, and nutrition aligning with the International 
Year of Millets 2023.

“Agriculture is the foundation of civilisation, culture 
and heritage of India”, said Pathak, adding, “Indian 
agriculture is unique, diversified, providing livelihood to 
more than half of our population. During the last 75 years, 
the country has marched from ship-to-mouth to self-
sufficieny and has finally become a food exporting nation. 
It achieved science and policy-backed agri-revolutions 
including green, white, blue, yellow, golden, silver, brown, 
grey and rainbow revolutions which transformed Indian 
agriculture. Food production increased 70 times since 
1950 with only 1.3 times increase in the net cultivated 
area”, said Pathak.

The G20 MACS) will be instrumental in promoting 
joint action to put science-based solutions for achieving 

sustainable, resilient and profitable agri-food systems, 
he said, adding that it provides a good platform for 
discussion, deliberations and exchange of knowledge, 
science and technologies for food and nutrition security 
and for strengthening cooperation among the G20 nations.

In consonance with India’s G20 Presidency theme of 
‘One Earth, One Family, One Future’, he said, the MACS 
will pursue  discussion on food and nutrition security, 
resilience to climate change, One Health approaches, 
digital agriculture, and public-private partnerships for 
research, education and extension.

The theme of four priority areas on which focused 
discussion will take place include food security and 
nutrition—role of frontiers in science and technology; 
building resilience and sustainable agriculture through 
approaches of climate resilient agriculture and one 
health; digitalization for agricultural transformation, 
and finally public-private partnerships for Research and 
Development.

In these areas, options will be explored of G20 countries 
coming together to help share science-based technological 
and innovative solutions, he said, adding, the event will 
provide new opportunities of collaboration in research, 
education and extension in the field of agriculture to 
strengthen the G20 forum for international economic 
cooperation.

Source: http://timesofindia.indiatimes.com/articleshow/ 
99528380

Tamil Nadu CM Stalin releases organic farming policy

The Tamil Nadu Organic Farming Policy 2023 aims at 
conserving and protecting soil health, agro ecology 

and biodiversity, and seeks to provide safe, healthy and 
environment-friendly food.

Accreditation given by the Tamil Nadu Organic 
Certification Department (TNOCD) to farm produce, 
will now also be extended to livestock and poultry 
products, bee keeping/apiculture, aqua culture, 

mushroom cultivation and poly greenhouse production. 
The Tamil Nadu Organic Farming Policy 2023, released 
by Chief Minister M.K. Stalin in Chennai said a single-
window system would be implemented to simplify the 
certification procedure.

A State gene/germplasm bank will also be set up to 
preserve traditional cultivar seeds of all crops. Pointing 
out that the source of many health issues world-wide 22
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was “found to be the residues of agro chemicals used” 
and that it has been “proven that pesticide residues 
enter the food chain causing many health hazards to 
humans and animals,” the policy said the necessity 
for an environmentally-safe food supply system has 
necessitated the framing of the organic farming policy.

“The organic farming policy will help to ensure, upscale 
and support chemical-free organic agriculture in Tamil 
Nadu and provide safe food for the people,” it said. The 
policy aims at conserving and protecting soil health, 
agro ecology and biodiversity, and seeks to provide safe, 
healthy and environment-friendly food, besides creating 
awareness about organic farming and extending organic 
farming practices.

It also aims to strengthen certification systems and 
residue testing protocols, to promote ‘on farm’ or locally-
produced inputs like farmyard manure, vermicompost, 
etc. Creating market advisories and certification 
advisories, promoting exports and increasing the 
revenue of farmers, organic farming in education and 
research, are among the policy’s objectives.

Tamil Nadu stands 14th with 31,629 hectares of 
organic agriculture land in the country, which includes 

14,086 ha of organic certified area and 17,542 ha under 
conversion. Dharmapuri and Krishnagiri occupy first 
and second positions in terms of the total area. Tamil 
Nadu had exported 4,223 MT of organic products, 
which fetched ₹108 crore in the year 2020-21.

Minister for Agriculture and Farmers’ Welfare M.R.K. 
Panneerselvam received the first copy of the policy 
from the Chief Minister. Chief Secretary V. Irai Anbu 
and senior officials were also present during the event 
in the Secretariat.

A copy of the policy can be accessed at:  https://bit.
ly/3mH16oi

https://www.thehindu.com/news/national/tamil-nadu/tn-
cm-stalin-releases-organic-farming-policy-gene-bank-
to-be-set-up-for-preservation-of-traditional-seeds/
article66617994

Lenovo launches Digital Center for Millets

01 June 2023, Kerala: Lenovo today launched a digital 
center as part of its Work For Humankind project in India, 
at the IHRD College of Applied Science, Kanthalloor. 
The digital center was inaugurated by the chief guest 
Advocate A Raja, MLA, and P T Mohandas, Panchayat 
President, in the presence of volunteers from Lenovo 
India and the IHRD college. This ‘Lenovo digital center 
for Kanthalloor Millets’ aims to become a vital hub, 
providing farmers with essential information and best 
practices in millet farming.

The Lenovo Work For Humankind initiative actively 
strives to revive Millet cultivation in Kanthalloor, 
Kerala, through the power of technology. Millets, also 
known as ‘Sree Anna,’ as advocated by our esteemed 
Prime Minister Shri Narendra Modi, beautifully align 
with the objectives of this project, embodying the very 
essence that ‘Sree Anna’ represents. They epitomize 
a pathway to prosperity for small farmers, offering 

nutritional benefits, supporting the welfare of tribal 
communities, promoting sustainable farming practices, 
and much more.

The Project volunteers will be working to provide 
digital access to information on government programs 
and millet cultivation methods, collect and analyze 
data to evaluate solution impacts, and raise awareness 
for market connections to key stakeholders within the 
local community. This intervention will work towards 
improving the technological access of the community 
at large, addressing the overarching challenge of the 
‘digital divide’ in the region. The digital center setup 
includes a broad portfolio of devices by Lenovo such 
as ThinkPad, Yoga, Motorola Edge, and tablets, with 
access to solutions and services like Lenovo’s CO2 
Offset Service and cloud solutions.

Addressing the gathering at the inauguration, Chief 
Guest, Advocate A Raja, MLA, said, “It is a proud 23

LEISA INDIA u  JUNE 2023



24
LEISA INDIA u  JUNE 2023

moment for Kanthalloor to be chosen as part of this 
project by Lenovo, to bring Kanthalloor Millets to the 
larger market. We express our gratitude to everyone 
involved in this initiative. I urge the farming community 
in Kanthalloor to extend their full support and cooperation 
for the success of this project. This Lenovo digital center 
for Kanthalloor Millets at IHRD College brings in the 
much-needed technical support and will enable farmers 
to create profit from cultivating millet, thus creating new 
growth avenues in farming.”

Commenting on the launch, Shailendra Katyal, Managing 
Director, Lenovo India, said, “Lenovo’s Work for 

Humankind initiative is dedicated to bridging the digital 
divide. Lenovo digital center represents tech for good, 
propelling the millet hub to the forefront by seamlessly 
integrating Lenovo’s cutting-edge technology, solutions, 
and services. We aim to empower farmers, enabling them 
to enhance millet cultivation. We aspire to inspire them 
to embrace this nutritious ‘Sree Anna’ and revitalize its 
production, making it both scalable and sustainable.”

https://www.en.krishakjagat.org/agriculture-industry/
lenovo-launches-digital-center-for-millets/

The government will bring a policy for world’s biggest 
food grain storage scheme under the cooperative 

societies sector, Honourable Minister Anurag Thakur 
told media following a Cabinet briefing on Tuesday. 
 
Thakur termed the proposed scheme as the “world’s 
largest foodgrain storage programme” in the cooperative 
sector. 

The government will make an allocation of approximately 
Rs 1 lakh crore towards it, it was announced. Under 
this scheme, a godown of a capacity of 2000 tonnes 
will be constructed in every block. An inter-ministerial 
committee will be formed for this. This is part of a plan 
to expand foodgrain storage facilities in the country, the 
minister said. This will boost the cooperative sector, he 
added.

The programme aims to raise India’s foodgrain 
storage capacity by 700 lakh tonne in the 
cooperative sector. Currently, the grain storage 
capacity in the country is about 1,450 lakh tonne. 
In the next five years, the storage will expand to 2,150 
lakh tonne. The storage capacity will be increased in the 
cooperative sector, the minister announced.

Thakur said the move is aimed to reduce the damage of 
food grains due to a lack of storage, help in checking 
distress sales by farmers, reduce import dependence and 
create employment opportunities in rural India. This will 
boost food security in India, apart from helping farmers 
realise better prices for their goods. Earlier, farmers at 

India approves world’s largest food storage scheme in co-operative sector at 
the cost of Rs 1 lakh crore

times had to sell their wares in a hurried manner owing 
to climate-related vagaries, the minister said.

India has 65,000 agricultural cooperative societies.The 
new move will be a win-win for both agricultural societies 
and farmers as well as consumers, the minister said. The 
farmers, apart from storing their produce in the facilities, 
will also be able to get up to 70% loans from these societies. 

This will lead to significant savings in transportation 
costs, he observed. India produces about 3,100 lakh 
tonne of foodgrains a year. The country’s current godown 
facilities can store only up to 47 per cent of the produce.

A decision was also taken to start City Investments to 
Innovate, Integrate and Sustain - CITIIS 2.0 program at 
the same briefing.

https://economictimes.indiatimes.com/news/economy/
agriculture/india-approves-worlds-largest-food-
storage-scheme-in-co-operative-sector-at-the-cost-of-
rs-1-lakh-crore/articleshow/100647659
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The use of bio-formulations of different types is 
considered an important way to reduce the use 
of synthetic pesticides and artificial fertilisers 

in agriculture. Some bio-formulations, such as 
Jeevamrutham, Ghanajeevamrutham, Amrith jal, and 
Waste decomposer, aid in enhancing soil fertility. Bio-
formulations like Fish tonic, Sri Amrith, and Upla amrit 
(gibberellic acid extracted from cow dung cake) help to 
enhance the growth and development of plants. Some 
of them also help reduce flower drop, and thereby result 
in higher yields. Whereas bio-repellents like Neemastra, 
Agniastra, Brahmastra, Handikhata, Sarvakeetnashi, 
Dashparni, Mathastra, and Mahuastra aid in preventing 
and controlling pest and disease incidence. Some of 
these preparations offer a combination of benefits. Use of 
these bio-formulations serve as alternatives to chemical-
intensive agriculture. 

While some of these bio-formulations can be produced 
by individual farmers using locally available materials, 
many are difficult to produce on-farm. One of the 
reasons is that the collection of necessary ingredients is 
difficult at the individual farmer level. Even for the bio-
formulations that can be prepared on-farm, farmers face 
certain constraints. For example, in rainfed agriculture, 
farmers may need to sow immediately after rain to 
complete sowing within the ‘sowing window’. They 
would require bio-formulations for seed treatment then. 
But most of the bio-formulations take many days to 
prepare. Therefore, farmers would be greatly benefited 
if they had the option to buy these bio-formulations at an 
affordable price from an accessible source. Understanding 
this need, a few CSOs and individual entrepreneurs 
have tried setting up Bio-Resource Centres (BRCs) of 
various scale of operation. Over the past few years, it 

Small scale  
Bio-Resource Centres
For better adoption of 
agroecological practices
Karthikeyan M and Anilkumar S N

Small-scale Bio Resource Centres (BRCs) can play a significant role in 
the transition to agroecological agriculture, by helping farmers to use 
bio-formulations that are difficult to prepare at the farm level. Also, 
small-scale BRCs strengthen local economy. It is therefore important 
to strengthen and scale up the small-scale BRC initiative across the 
nation to facilitate adoption of agroecological approaches by a large 
number of farmers.
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has emerged as one of the important interventions for 
facilitating the adoption of agroecological agriculture.

The Initiative 

N+3F, a support organisation with the mandate to promote 
pesticide-free farming and food systems, has also been 
promoting BRCs in collaboration with its partners. In 
2021, N+3F/NPM Network through its Improving the 
Market Readiness of Smallholder Farmers Practicing 
NPM (Non-Pesticidal Management) of Agriculture 
Project, funded by BRLF supported 22 partners to set 
up 47 small-scale bio-input production units in Madhya 
Pradesh, Chhattisgarh and Odisha. 

An experience-sharing session was organised. Shroffs 
Foundation Trust (SFT) from Gujarat shared its rich 
experience of setting up medium-scale bio-input units 
by engaging local entrepreneurs. As a follow-up, an 
exposure visit was organised for two partners (GSS, and 
SEWA) to the bio-input unit promoted by SFT. GSS and 
SEWA learned the modalities of setting up and running 
a medium-scale bio-input production unit. Then support 
was extended to GSS and SEWA to set up one medium-
scale unit each. As of March 2023, the 68 BRCs have 
been set up by the partners during 2021-23. A maximum 
of Rs. 5000 was given as support for setting up a BRC. 
While N+3F supplied the containers and relevant tools, 
the partners identified SHGs and organised space where 
the unit could be housed. 

N+3F first focused on building the capacity of the 
partners. A training session was organised with the 
support of SEWA, Odisha, an organisation experienced 
in setting up small-scale production units. The partners 
learned about the infrastructure needed for setting up a 
small-scale bio-input production unit, bio-inputs that can 
be produced, dos and don’ts to be observed, and ways of 
marketing bio-inputs. 

The quality of the bio-formulation is an important 
attribute that is taken care of by each unit. Soon after 
the distribution of the BRC kit, partners made efforts 
to build the capacity of staff and members of SHG 
involved in the production of bio-formulations. Initially, 
a meeting was held by the field staff with SHG to 
discuss the bio-formulations to be prepared and the raw 
materials required. Once the materials are aggregated, 
bio-formulations are prepared by SHG members under 
the supervision of field staff following the given set 

of procedures. Additional care was taken to avoid 
contamination during the fermentation period. Once the 
product is ready, it is stored in a plastic container.   

Management of BRCs

All the small-scale BRCs are run by SHGs. They 
contributed space for housing the unit and meeting the 
initial working capital. The members of SHGs meet, 
discuss and decide on the bio-formulations to be prepared 
for the current month. Based on the bio-formulations, 
work is divided and assigned to each member. The work 
assigned includes collecting raw materials like cow 
dung and cow urine, purchasing inputs from nearby 
markets, cleaning BRC tools, etc. A day will be finalised 
for the preparation. All the raw materials will be pooled 
in one place, and based on the procedure, everyone will 
be actively involved in the production process. In some 
of the BRCs, the cost involved in buying the inputs was 
paid by one member, which was later reimbursed once 
the product was sold. The members involved in the 
production process are paid. In some other BRCs, the 
costs required for the production were met by the funds 
pooled by the SHG members. After marketing the first 
batch of the products, each unit has generated enough 
funds to meet the working capital requirement. 

Table 1: Types of bio-formulations produced by the  
BRCs of partners

I Soil fertility enhancers IV Bio-repellents
1 Bakramruth 1 Agniastra
2 Jeevamrutham 2 Belastra
3 Ghanajeevamrutham 3 Brahmastra
4 Potash Sara (Powder) 4 Dashparni
5 Potash (Bael Tonic) 5 Handikhata
6 Shakti shali urea 6 Mahuastra
7 Amrit Jal 7 Mathastra
8 Waste Decomposer 8 Neem Extract
II Formulations for treating seeds 9 Neemastra
1    Beejamrutham 10 Nirgunistra

III Growth Promoters 11 Pranastra
1 Fish Tonic 12 Sarvakeetnashi
2 Sri Amrith 13 Sothastra
3 Trala Potash 14 Tulastra
4 Upla Amrit 15 Lamit
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Production of bio-formulations

The BRCs set up by the partners produced four kinds 
of bio-formulations namely i) soil fertility enhancers, ii) 
bio-formulation for treating seeds, iii) growth promoters 
and iv) bio-repellents. The table 1 gives the gist of 
various bio-formulations produced by the BRC units. 
Out of the 47 units initiated by 2021, 45 BRCs were 
functioning by December 2022.  Of the 45 BRCs, 26 
were producing three or less than three bio-formulations; 
14 BRCs were producing above 3 to 6 bio-formulations; 
two BRCs were producing above six bio-formulations. 
The maximum number of bio-formulations produced 
by one BRC was 17. The choice of bio-formulations 
was dependent on the local demand. Some of the bio-
formulations like Jeevamrutham, Ghanajeevamrutham, 
Bakramruth and Waste decomposer were difficult to 
produce, as the volume required per farmer was quite 
high.

The data indicates seasonal trends in the production of 
different bio-formulations. Since most of the BRC units 
were started during late kharif and early rabi in 2021, 
production of bio-formulations started during early rabi. 
From the data, it is evident that most of the units started 
producing bio-formulations related to soil fertility 
enhancement in the pre-rabi season. When the sowing 

window opened, the bio-formulation used for seed 
treatment, i.e., Beejamrutham, was produced in limited 
quantities. Soon after the rabi sowing, production of 
bio-repellents started, which were used as preventive 
sprays to avert pest and disease incidence. Since the 
scope for summer crops is limited and cultivation is 
restricted to areas with assured irrigation, production of 
bio-formulations showed a declining trend in February, 
March, April, and May. 

Marketing initiatives

The first preference was given to the group members 
for its utilisation. The surplus quantity was sold to the 
farmers in the same village and nearby villages.

Initially, products were given free of charge or at minimal 
prices to the group members so that they could witness 
the effectiveness of bio-formulations in pest and disease 
management, soil fertility enhancement, and increasing 
fruit set. Once demand was generated, bio-formulations 
were sold on a payment basis. The prices of the products 
were fixed based on the raw materials used and the 
labour involved in preparing them. It was observed that 
the price of many of the liquid bio-formulations ranged 
from Rs. 20 to Rs. 40 per litre. 

In most of the small-scale BRCs, buyers brought 
containers to carry the bio-formulations bought, whereas, 
around eight small-scale and medium-scale units sold 
bottled and labelled bio-formulations. 

Some of the partners (e.g., SEWA) 
started marketing bio-formulations 
produced by the village-level BRCs 
through FPOs. This arrangement 
helped the BRCs to benefit from the 
ability of the FPOs to market the 
products in a wider geographical 
area. Few partners have sold bio-
formulations through outlets set up on 
main roads or near markets to reach a 
wider set of buyers.

MJVS in Madhya Pradesh has 
facilitated the BRCs to offer sprayers 
on a hiring basis. This, in a way, 
helps in increasing the reach of bio-
formulations produced and also 
decreases the contamination from 

Women prepare Ghanajeevamrutham at Pratappur 
Block, Chhattisgarh
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synthetic chemical pesticides when the sprayers are used 
without proper washing.

The results

As of March 2023, the 68 BRCs set up by the partners 
during 2021-23 have produced 1,15,026 litres of 
liquid bio-formulations and 36,036 kg of solid bio-
formulations. The BRC units of the partners have served 
34,716 farmers hailing from nearly 90 villages. Out of 
the total quantity produced, 50,691 litres of liquid bio-
formulations and 15,194 kg of solid bio-formulations 
were sold to local farmers, generating a gross revenue of 
Rs. 8,69,637 and Rs. 1,57,647, respectively. 

The experience of N+3F and its partners indicates 
that small-scale BRCs can be easily set up and run by 
village-level community organisations like SHGs and 
local entrepreneurs as i) the fixed and working capital 
involved is quite low (in the range of Rs. 4000 to Rs. 
5000 per unit), ii) a wide range of bio-formulations 
are available to choose from, iii) locally available raw 
materials can be used, and iv) part-time engagement is 
adequate for the production tasks. SHGs contributed to 
the BRC initiative in various ways, like offering space, 

meeting working capital needs, etc., which enhanced 
their ownership. 

BRCs have also generated income to some extent. Out 
of 22 partners, 16 could work on scale, producing bio-
formulations of more than 2000 litres during October 21 
to December 22. Fifteen partners were able to generate a 
profit of more than Rs.10000. 

The experience of some of the partners also indicated 
that BRCs can supply bio-formulations on a good scale 
and generate considerable revenue if proactive efforts are 
taken by the SHG/entrepreneur to meet the requirements 
of farmers in their area across the seasons. Small-
scale BRCs can also increase their reach and business 
volume by partnering with FPOs and other local formal 
organisations. 

The experience also indicates that the promotion 
of small-scale BRCs has significantly increased the 
availability and use of needed bio-formulations by 
farmers at an affordable cost and on time. This, in turn, 
would have significantly reduced the use of synthetic 
chemical pesticides and other agro-chemicals sourced 
from outside the village, thereby improving the safety of 
humans and the wider environment. 

Box 1: BRCs managed by SEWA, Jharsuguda, Odisha

Social Education for Women’s Awareness (SEWA) is an NGO located in 
Jharsuguda district of Odisha working on rural development, agriculture, 
health, water, women empowerment and child development. Through 
the livelihood program, SEWA staff have introduced the use of organic 
manure and bio-repellents in two villages in small patches of paddy and 
nutrition garden fields. The local farmers gradually noticed the positive 
changes and initiated preparing such bio-repellents on their own. SEWA 
initiated two small-scale BRCs with the support of N+3F in October 2021. 
Both units started functioning in November 2021. 

Neemastra is the first bio-formulation produced, followed by Handikhata. 
The sale of Handikhata gave an income of Rs. 12,000, 
which was used as a revolving fund to produce 
other bio-formulations. SEWA started producing bio-
formulations such as Shakti shali urea, Agniastra, 
Handikhata, Neemastra and Fish tonic consistently. 
Shakti shali urea is used as a soil fertility enhancer, 
whereas Agniastra, Handikhata and Neemastra were 
used as bio-repellents for pest management, and Fish 
tonic is used as a growth promoter to increase the 
flower and fruit set. Among the five bio-formulations, 

Handikhata was produced in the highest quantity (2,775 litres) followed 
by Neemastra (1.000 litres). A major share of the income was generated 
by the sale of Handikhata and Neemastra. Members of the SHG gather in 
a location and discuss the day and type of bio-formulation to be prepared. 
All the members are actively involved in the production process. Members 
who are absent during production will be paid less compared to other 
members.  

In the first three months, the bio-formulations produced were not sold; 
instead, they were utilised by the group members free of cost. The 
marketing of bio-formulations started in February 2022. Till December 
2022, the two BRCs produced 5,100 litres of bio-formulations, of which 
4,390 litres were sold to 3,367 farmers. In the process, Rs. 78,925 was 
generated as gross revenue.

Type of Bioformulation

Quantity  
produced

Quantity  
sold

Income  
generated 
(Rs)

No. of farmers  
Benefited

Soil fertility  
enhancers 420 315 5250 262
Bio-repellents 4425 3870 69800 2908
Growth promoters 255 205 3875 197
Total 5100 4390 78925 3367
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Some challenges

The limited availability of raw materials like desi cow 
urine makes it difficult to scale up BRC operations. Bottle 
bursting due to the release of gases from the continued 
activity of microorganisms was observed in some of 
the BRCs when the product was stored for a while. The 
limited shelf life of some of the bio-formulations was 
also one of the reasons for not being a part of the product 
portfolio. Also, some of the BRCs found it difficult to 
market them on a scale.

The SHGs running the BRCs and their support 
organisations had limited knowledge of the mode of 
action and suitability to address different crop-health 
related issues, the proper way to use them (preventive 
or curative, alternating with other preparations 
for effectiveness, etc.), and the benefits of the bio-
formulations they were selling. 

Many of the BRCs were functioning at a sub-optimal 
level of production. They produced only a few bio-
formulations and there was a discontinuity in production 
across the year. Systematic and periodic handholding 
support by the promoting organisations is needed to 
ensure the quality of bio-formulations and continual 
operations on an optimal scale by the small-scale BRCs. 
This includes proper education and training on technical 
aspects, linking them to local organisations like FPOs 
and Farmer Service Centres, support for additional 
infrastructure for scaling up and  support to diversify 
their services, like selling seeds, traps, renting out 
equipment, etc., for greater viability of the BRC.

Conclusion and the way forward

The awareness of agroecological approaches/methods 
is increasing among farmers, and they are looking for 
ways to adopt them. Further, there are changes in the 

Box 2: Initiative of MJVS to set up BRCs

Manav Jeevan Vikas Samiti (MJVS) is located in north-eastern Madhya 
Pradesh at Jabalpur Division in the district of Katni with the vision of 
evolving and setting up an alternative and non-violent economy in 
rural areas by mobilising youth and women. Under the sustainable 
agriculture initiative, with the support of N+3F, MJVS initiated two small-
scale BRCs in October 2021. Out of the two units, one was housed 
in a room attached to the Gram panchayat office, and the other was 
housed in one of the SHG members’ home. The SHG members were 
trained in the preparation and storage of various bio-formulations. They 
started production in November 2021. Initially, 11 bio-formulations were 
prepared in smaller quantities. Then the production was doubled, and 
six new bio-formulations were added to meet the increased demand.     

The majority of the raw materials required for the preparation 
of bio-formulations were sourced locally. However, some of 
the materials, such as jaggery, lime, turmeric, chilly, onion, 
ginger, etc., were bought from the market. SHG members 
bore the cost, which was reimbursed once the products were 
sold. 

Based on the season and demand, bio-formulations were 
prepared. Considering the stock of previous months, group 
members decide the bio-formulations to be prepared for 
the current month. The labour required for collecting raw 
materials, cleaning, crushing, boiling, and packing will be 
distributed among the group members. All the products 
produced were bottled and labelled. 

Once the products are ready, the mithan (field staff) of the village will 
promote them by showing the samples during the field visits. Nearby 
farmers will come to the BRC and buy the required products. Bio-
formulations are sold through an outlet of the FPO- ALIVE after labelling. 
Apart from this, nearby KVK has come forward to promote and market 
these bio-formulations. 

Production details for these units until November 2022 indicate that 5,539 
litres of liquids and 474 kg of solid bio-formulations were produced. The 
majority of the bio-formulations produced were used by the members 
of the group, and the surplus was sold to the farmers located within the 
village and in neighbouring villages. Out of total production, 43 kg and 
1,113 litres of the bio-formulations were marketed, benefiting 903 farmers 
and generated a gross revenue of Rs. 36,095 for the groups.

Type of bioformulation

Quantity 
produced

Quantity 
sold

Income 
generated  
(Rs)

No. of 
farmers 
benefited

Soil Fertility enhancers
- Solids (kg) 474 43 930 27
- Liquids (litres) 239 35 1090 24

Total 713 78 2020 51
Bio-repellents 4071 868 27435 692
Bio-formulations for 
seed treatment 275 40 1100 40
Growth promoters 954 170 5540 120

Grand total 6013 1156 36095 903

29
LEISA INDIA u  JUNE 2023



30
LEISA INDIA u  JUNE 2023

ecosystem in favour of agroecological approaches in 
terms of: i) more acceptance at the consumers, scientific 
institutions and State and Central government levels, ii) 
more Government programs to support like National 
Mission for Sustainable Farming and PM PRANAAM, 
and iii) growing markets for organic/natural/pesticide 
free produce. So, there can be an increase in demand for 
locally produced bio-formulations, which can be a good 
business opportunity for local community organisations 
like SHGs and FPOs and local entrepreneurs. 

Small-scale BRCs can play a significant role in the 
transition to agroecological agriculture. They can 
effectively supplement the efforts of individual farmers 
practising agroecological approaches to use bio-
formulations that are difficult to prepare at the farm level. 
Small-scale BRCs also strengthen the local  economy as 
locally available materials are used, the competencies 
of local actors are built, and money does not leave the 
local area as cash transactions happen between the local 
actors. It is therefore important to strengthen and scale 
up the small-scale BRC initiative across the nation to 
facilitate adoption of agroecological approaches by a 
large number of farmers. 
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NEW BOOKS
The Digital Age in Agriculture
Mehmet Ozguven, 2023, CRC Press, 306 p., Paperback, £48.99, ISBN 9781032385808
The Digital Age in Agriculture  presents information related to the digital age  in the agriculture 
sector. Agriculture is an essential activity for the continuity of life, yet is very labor-intensive and 
faces a wide variety of challenges. In the struggle against these difficulties, the superior features 
offered by technology provide important benefits. These technologies require expertise in various 
technical disciplines, and The Digital Age in Agriculture provides information to readers allowing 
them to make more informed decisions and giving them the opportunity to improve agricultural 
productivity.
Written by Mehmet Metin Özgüven, an expert who has conducted field studies and with a working 
technical knowledge of various topics pertaining to the agriculture age, this book covers many 
subjects important to the age of digital agriculture, including precision agriculture and livestock 
farming, using agricultural robots and unmanned arial vehicles in agriculture practices, and image 
processing and machine vision. It is an essential read for researchers, agriculture sector workers, 
and agricultural engineers.

Routledge Handbook of Gender and Agriculture
Carolyn E. Sachs, Leif Jensen, Paige Castellanos, Kathleen Sexsmith (Eds.), 2023, Routledge, 
486 p., Paperback £39.99, ISBN 9780367563561
The Routledge Handbook of Gender and Agriculture covers major theoretical issues as well as 
critical empirical shifts in gender and agriculture.
Gender relations in agriculture are shifting in most regions of the world with changes in the 
structure of agriculture, the organization of production, international restructuring of value chains, 
climate change, the global pandemic, and national and multinational policy changes. This book 
provides a cutting-edge assessment of the field of gender and agriculture, with contributions from 
both leading scholars and up-and-coming academics as well as policymakers and practitioners.
The handbook is organized into four parts: part 1, institutions, markets, and policies; part 2, land, 
labor, and agrarian transformations; part 3, knowledge, methods, and access to information; and 
part 4, farming people and identities. The last chapter is an epilogue from many of the contributors 
focusing on gender, agriculture, and shifting food systems during the coronavirus pandemic. 
The chapters address both historical subjects as well as ground-breaking work on gender and 
agriculture, which will help to chart the future of the field. The handbook has an international 
focus with contributions examining issues at both the global and local levels with contributors from 
across the world.
With contributions from leading academics, policymakers, and practitioners, and with a global 
outlook, the Routledge Handbook of Gender and Agriculture is an essential reference volume for 
scholars, students, and practitioners interested in gender and agriculture.

The Role of Agriculture in Climate Change Mitigation
Lucjan Pawlowski, Zygmunt Litwińczuk, Guomo Zhou (Eds.), 2023, CRC Press, 148 p., 
Paperback £44.99, ISBN 9780367555009
According to IPCC reports, one of the greatest threats to the Earth ecosystems is climate change 
caused by the anthropogenic emissions of greenhouse gases, mostly carbon dioxide, mainly 
from the combustion of fossil fuels, cement production and land-use change which leads to an 
excessive temperature rise. Agriculture and forestry are responsible for quiet big emissions of 
greenhouse gases: CO2, CH4 and N2O, and have significant potential to reduce these emissions 
mainly through enhancement of CO2 absorption by terrestrial ecosystems.
To evaluate the impact of agriculture on climate change, ruminant farming should be also taken 
into account. These animals emit considerable amounts of methane which has strong greenhouse 
effects. Methane emissions may be reduced by using appropriate feed for ruminants. Decreasing 
the meat consumption of these animals can also make an important contribution to reducing 
methane emissions.
The methods for reducing greenhouse gas emissions through appropriate management of 
terrestrial ecosystems and animal husbandry are widely discussed in The Role of Agriculture in 
Climate Change Mitigation. The book will be of interest to academics, professionals and policy 
makers in environmental sciences. 31
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SOURCES
The State of the World’s Land and Water Resources for Food and Agriculture - Managing 
Systems at Risk

Food and Agriculture Organization of the United Nations, 2011, Routledge, Paperback £48.99, 
312 p., ISBN 9781849713276

The State of the World’s Land and Water Resources for Food and Agriculture  is FAO›s first 
flagship publication on the global status of land and water resources. It is an ‹advocacy› report, to 
be published every three to five years, and targeted at senior level decision makers in agriculture 
as well as in other sectors. SOLAW is aimed at sensitizing its target audience on the status of land 
resources at global and regional levels and FAO›s viewpoint on appropriate recommendations for 
policy formulation. SOLAW focuses on these key dimensions of analysis: (i) quantity, quality of 
land and water resources, (ii) the rate of use and sustainable management of these resources in 
the context of relevant socio-economic driving factors and concerns, including food security and 
poverty, and climate change.

This is the first time that a global, baseline status report on land and water resources has been 
made. It is based on several global spatial databases (e.g. land suitability for agriculture, land 
use and management, land and water degradation and depletion) for which FAO is the world-
recognized data source. Topical and emerging issues on land and water are dealt with in an 
integrated rather than sectoral manner. The implications of the status and trends are used to 
advocate remedial interventions which are tailored to major farming systems within different 
geographic regions.

Wastewater Reuse and Watershed Management Engineering Implications for Agriculture, 
Industry, and the Environment

Ajai Singh (Ed.), 2021, Apple Academic Press, Paperback  £82.99, 564 p., ISBN 9781774634318

Water is a finite resource, and the demand for clean water is constantly growing. Clean freshwater 
is needed to meet irrigation demands for agriculture, for consumption, and for industrial uses. The 
world produces billions of tons of wastewater every year. This volume looks at a multitude of ways 
to capture, treat, and reuse wastewater and how to effectively manage watersheds. It presents a 
selection of new technologies and methods to recycle, reclaim, and reuse water for agricultural, 
industrial, and environmental purposes.

The editor states that more than 75–80% of the wastewater we produce goes back to nature 
without being properly treated, leading to pollution and all sorts of negative health and productivity 
consequences. Topics cover a wide selection of research, including molluscs as a tool for river 
health assessment, flood risk modeling, biological removal of toxins from groundwater, saline 
water intrusion into coastal areas, urban drainage simulations, rainwater harvesting, irrigation 
topics, and more.

Integrated Watershed Management in Rainfed Agriculture
Suhas P. Wani, Johan Rockstrom, Kanwar Lal Sahrawat, 2017, CRC Press, Paperback  £69.99, 
496 p., ISBN 9781138117792 

This book provides a comprehensive presentation of the realization of improved rainfed agriculture 
yield in semi-arid and dry land areas. The incentive of watershed programs is to increase the return 
on investment with over 20% for 65% of the projects that are currently underperforming. Besides 
techniques to improve the livelihood of the many small-scale farmers in developing countries, it 
includes examples and case studies for further support. The methods discussed have recently 
shown to be successful and economically remunerative in India and in various African countries.

Intended for professionals (investors, policy makers), researchers and (post) graduate students 
working on dry land and sustainable agriculture and water and natural resources management. 
Suited for courses in dry land agriculture, soil and water management and watershed development.
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Innovative row covered 
technology for vegetable 
cultivation
Ajay Kumar Singh & Archana Srivastava

Highlights how an innovative technology helped farmers to be resilient 
in dealing with  water logging conditions and drought situations, while 
protecting their soils, crops and getting high quality produce.

Low tunnel poly house create greenhouse effect
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Context and Need 

Eastern Uttar Pradesh and northern Bihar region are 
particularly prone to recurring flood and water logging 
for two to three months every year. With periodic dry 
spells occurring owing to climate change, it is predicted 
that the intensity of rainfall events in the region may 
increase in the future. This shall further adversely affect 
the situation. Specifically, in the last 8 to 10 years, 
in Ganga plain region, long dry spells  of 15-20 days 
between one rain and another are a common occurrence. 

The historic rainfall data analysis at the micro level 
indicated that extreme rainfall episodes (more than 
64.5 mm in 24 hours) increases the amount of rainfall 
by about 10 to 20 percent. In situ observations indicate 
flooding in the low lying areas of Gorakhpur and west 
champaran takes place often after 100 mm of rainfall in 
24 hours. This leads to vast low lying fertile agriculture 
lands becoming water logged areas owing to gentle 
topographic slope and poor drainage system. 

As a result, particularly, the small and marginal vegetable 
growers suffer crop losses. Increased inundation 
negatively affects sowing of summer crops (kharif) and 
winter crops (Rabi), further impacting the food and 
income security of the small and marginal farmers. As 75 
percent of them are vegetable growers, raising crops in 
the region in nurseries during summer for transplanting 
in winter is extremely difficult due to extensive water 
logging.

Under the Core Support Programme of Department of 
Science & Technology, Govt. of India, GEAG took up 
facilitating Row covered technology with farmers. The 
feasibility study for introducing technology in the region 
also revealed that approximately 18 per cent of the total 
area of the intervention is flooded during summer - with 
most areas being severely water logged for two to three 
months every year. The adverse consequences include 
decreased soil fertility and increased incidence of pest 
and diseases. Moreover, the nurseries available are not 
of good quality and not suitable to meet the needs of the 
farmers. 

As a pilot intervention, GEAG guided farmers in using 
Row Covered Technology with raised beds for growing 
seedlings and polythene sheet mulching of high priced 
vegetables. 

Technology specification and pilot intervention

The Row Covered Technology involves miniature 
structures (low tunnel type), creating a similar effect 
like greenhouses. The low tunnels are made with wire. 
Plastic sheets are used as roof for covering the tunnel 
in a semi-circle shape having low height. These tunnels 
facilitate the entrapment of carbon dioxide, enhancing the 
photosynthetic activity of the plants resulting in healthy 
plant growth. Optimum temperature is maintained with 
enhanced nutrient uptake.  These structures are low cost, 
easy to construct and dismantle while preparing for the 
next year. 

Your support will make a big difference! 

Every rupee that you donate will go towards  
strengthening our mission of promoting  
agroecology and sustainable agriculture.  
Any amount of your support is deeply appreciated. 

Scan and Donate Now!
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The technical specifications are: 

	y The low tunnel poly house is constructed on the 
raised bed of 1-1.5 feet above the normal field 
surface, so that it does not get affected by water 
stagnation.

	y A mound of six inch is made around the seed bed, 
with a slopy drain, so that the rain water does not 
enter the seed bed.

	y The poly house is surrounded by a drain which 
helps to drain the excess amount of water. 

The technology can be used during winter and summer 
season through appropriate water management. These 
are being used for growing nurseries of high demand 
vegetables like bottle gourd, bitter gourd, brinjal, 
cauliflower, tomatoes, and cucumber.   

The technology offered many advantages with regards 
to increase in yield, early harvesting of vegetables, 
conserving soil temperature through water management, 
protecting crops from the attacks of birds and pests, 
winds and rains, frost, cold and hot waves and ultimately 
increasing the net incomes for the farmers. 

Under the core support programme, four model units of 
row covered technology on raised bed (low tunnel poly 
house) were constructed at Campierganj, Jangle Kaudia 
and Nautan. They were constructed in 2019 and the 
following parameters were observed. 

The trials were conducted on Bitter Gourd, Bottle Gourd, 
Brinjal and Cauli flower) and data was collected for 35 
days (during July to August 2019). 

In the following table, the data comparison on various 
parameters (from inside and outside of the poly houses) 
is mentioned.

The data and observations indicated that Row Covered 
Technology with raised beds was beneficial in terms 
of better plant germination, protection from diseases 
and reduced seedling losses due to water logging, in 
comparison to those outside polyhouse. For example, 
testing on bitter gourd, bottle gourd, Brinjal and 
Cauliflower indicated that more seedlings have grown 
(7%, 18%, 10%, and 16%), respectively, while incidence 
of pest and diseases and losses due to water logging is 
lower. Thus, in a region which is severely prone to water 
logging and recurring droughts, this technology proved 
very effective offering immense scope for scaling up in 
similar contexts. 

Beneficial outcomes

There is a year round high demand for fresh vegetables 
in the surrounding domestic market areas. This is owing 
to proximity of urban areas, increased health awareness, 
high population growth rate, changing dietary patterns 
of increasingly affluent middle class. With improved 
transport systems, flooding of vegetables form remote 
areas takes place during the season as well as off season. 

Pilot initiative Trial Crop No of days 
taken for 
germination 
(in days)

No of seedlings  
germinated  
(in %)

Pest and disease 
affected  
(in %)

Plant losses due 
to water logging 
(in %)

Seedlings  
matured  
(in days)

Campeirganj Open land Bitter gourd 6 75 9 25 32
Within Poly house Bitter gourd 4 82 1 2 28

Jangle kaudia Open land Bottle gourd 7 60 12 32 31
Within Poly house Bottle gourd 6 78 2 5 29

Jangle kaudia Open land Brinjal 11 75 15 50 35
Within Poly house Brinjal Plant 11 86 4 6 28

Nautan( 
Westchamparan)

Open land Cauli Flower 12 62 7 24 30
Within Poly house Brinjal 9 78 3 3 27

Call for articles

Send your experiences to the Editor, at 
leisaindia@yahoo.co.in  
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35
LEISA INDIA u  JUNE 2023

Table 1: Observations of field trials
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The nearby small and marginal vegetable growers have 
to compete with outside vendors. 

In both the regions, now after the pilot testing, more than 
30 farmers are developing early nurseries of Tomato, 
Cauliflower, Cabbage, Chili, Brinjal and Creeper 
vegetable like bottle gourd, cucumber, bitter gourd 
pumpkin etc.. They are in fact saving 20-30 days of 
waiting time and getting the high quality seedlings quite 
early. This helps them to get early crop, fetching them a 
higher price in the market. Farmers are also exchanging 
and selling the seedlings to the other local farmers. 

The vegetable growers of the Jungle Kauria, Campierganj 
and Nautan block are quite satisfied with this technique 
of raising the early nursery of vegetables all around 
the year and harvesting good quality vegetables. 
They recognize the benefits of increased yields, early 
harvesting of vegetables, conserving soil warmth 

through water management, protecting plant from wind 
and frost and ultimately increasing the net incomes for 
the farmers. 
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Gorakhpur Environmental Action Group 
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Polythene mulching for reducing soil moisture loss.


