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Enhancing Small and Marginal Farmers' Chmate
Resilience in Semi-Arid Regions: Group Micro
Itrigation (GMI) a Sustainable Approach

F?—”India's semi-arid farming faces numerous challenges, including water scarcity, decli
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extreme weather events that threaten food security, natural resources, and the environment. Critical
groundwater resources for irrigation are in crisis due to high demand and unequal access, leading to
depletion. Climate change worsens reliance on groundwater-based irrigation with unpredictable rainfall
patterns, pushing farmers towards synthetic fertilizers and agrochemicals, causing land degradation.
Despite government efforts and technological advancements, adopting efficient and sustainable practices
remains low, resulting in rising costs, lower crop yields, and alarming groundwater depletion. To tackle
these issues, the Group Micro Irrigation (GMI) approach by Watershed Organization Trust (WOTR) aims
to enhance agticultural productivity sustainably through efficient water use. By treating water as a
common good, the approach manages scarce water resoutces judiciously and equitably. It involves
groundwater management, promoting climate-resilient agriculture (CRA) practices, market linkages, and
integrated applied research to support farmers, A study in Maharashtra evaluating the GMI approach
demonstrated positive impacts through improving crop and water productivity, enhancing cropping
intensity with areas under irrigation, addressing unsustainable resource use, and adopting micro-irrigation
and CRA practices among small and marginal farmers in semi-arid regions. This cooperative approach
fosters more robust relationships, supports sustainable land management, reduces individual investments,
and ensures equal access to water resources and water-efficient technologies, benefitting farmers who
would otherwise struggle to afford them.

Keywords : Group Micro Irrigation (GMI), Climate Resilient Agriculture (CRA), Semi-arid farming,
Groundwater-based Itrigation, Small and Marginal Farmers

Introduction

!
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affected by unequal access to dwindling water

Climate change significantly impacts water
resources quantitatively and qualitatively across
India (Dixit et al, 2023), exacerbating water
scarcity, particularly in semi-arid regions (Katimi et.
al., 2024). These areas, characterized by extreme
climates and limited natural resources, face
considerable environmental challenges (Lizirraga-
Mendiola et. al., 2024). Within this context, small
and . marginal farmers are dispropottionately
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supplies amidst rapidly evolving socioeconomic,
governance, and developmental landscapes (IKumar
et. al,, 2021). Notably, small and marginal holdings
represent 92% of all landholdings in the country,
with an average size barely exceeding 1 hectare
(Kareemulla et. al., 2021). Over time, there has been
a consistent decline in the size of operational
holdings, with projections indicating a continuation
of this trend due to population growth (Dagar et.

2 Director, WOTR Centre for Resilience Studies, Watershed Organization Trust (WOTR), Pune
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al., 2021; Glller et. al., 2021). Water scarcity poses a
significant threat, particulatly in arid and semi-arid
regions, leading to substantial losses (Priyan, 2021).
Rising temperatures, heightened evaporation rates,
and erratic precipitation patterns further exacerbate
the situation, amplifying dependence on
groundwater and diminishing crop yields (Stringer
et. al, 2021; Todmal, 2024). These challenges
profoundly affect farm management, particularly in
water-stressed areas (Kingra et. al., 2024).
Consequently, it becomes crucial to identify
mechanisms that empower communities, local
organizations, and governments to adapt to climate
change, reducing vulnerability and fostering long-
term resilience (Fazey et. al., 2021). In India, micro-
irrigation is a promising technology that can address
escalating water scarcity while enhancing
agricultural productivity and farmer incomes
(Narayanamoorthy, 2022; Vemireddy et. al., 2023).
However, despite substantial governmental
subsidies promoting micto-itrigation, its adoption
among farmers remains limited (Nair and
Thomas, 2023; Samuel and Suresh, 2021; Mohan et.
al, 2022). This may stem from various factors,
including financial constraints such as high initial
installation costs, maintenance expenses, and the
need for farmers to develop their water sources for
frequent irtigation (Samuel and Suresh, 2021;
Narayanamoorthy, 2022).

Given the critical significance of embracing
micro-irrigation systems, escalating reliance on
groundwater in semi-arid regions, and the pressing
challenges of water scatcity and land fragmentation,
it is imperative to formulate adoption strategies and
policy measures actoss vatious tiets to facilitate the
rapid uptake of micro-irtigation in arid and semi-
arid zones (Palanisami et. al., 2021; Meena et. al,
2023). The Watershed Organisation Trust (WOTR)
has introduced its Group Micto Irrigation (GMI)
approach. This groundbreaking model views water
as a communal resource tather than a private
possession, fostering prudent water utilization
among small-scale farmers. This approach aims to

1 {{ ¢

address unsustainable resource use and enhance the
adoption of micro-irtigation through a fusion of
groundwater management, Climate Resilient
Agriculture (CRA) techniques, market
incorporation, and practical research. The study's
objective is to assess the on-field effectiveness of
the GMI approach on smallholder farmers by
evaluating key parameters: crop area, irrigated area,
cropping intensity, crop productivity, and water
efficiency. These metrics gauge improvements in
land use, irrigation access, farming frequency, yield
pet area, and resource management, highlighting
the approach's transformative effects on
agricultural productivity and sustainability.

2.0 Group Micro Itrigation (GMI) Approach
The Group Micro-Itrigation (GMI) approach
views water as a communal resource rather than
private property. It aims to foster the prudent and
fair management of scarce water resources. The
conceptual framewotk of GMI is shown in Figure 1.
The GMI approach comprises four key
components: (1) Groundwatet management,
addressing both supply and demand-side
requirements; (2) Implementation of Climate-
Resilient Agriculture (CRA) techniques; (3)
Facilitation of farmers' market connections; and (4)
Provision of tools and methodologies to bolster
agricultural practices through applied research.

2.1 Water Management

The primary component involves
implementing watet-related strategies such as
rainwater harvesting through in-situ moisture
conservation practices (Contour farming, contout
bunding, graded bunding, broad bed furrow, Ridges
and furrow, compartmental bunding, etc) and
constructing structures (Recharge pit, recharge
shaft, infiltration well, farm pond, etc) for
groundwater techarge to replenish aquifers where
feasible. These efforts cater to the supply-side
requirements. On the demand side, the
collectivisation of private groundwater tesoutces
and the equitable water distribution from the same

CAB Calling Vol. 48 (2) Apr - Jun 2024“



aquifer through a shared micro-istigation (Drip,
sprinkler, etc.) system across the group's farmland
ate key entails establishing and maintaining 2
communal groundwater resource pool and
irrigation pumping system, and a netwotk of water
distribution pipes spanning participating farmers'
fields. By doing so, conveyance water loss can be
minimised, ensuring equitable water distribution to
each farm. Groundwater collectivisation represents
a sustainable solution for water security,
emphasising groundwater consetvation, efficient
utilisation, and fair allocation as a shared resource.
Core principles of this approach include collective
sharing, social regulations, technical assistance, and
a scientific understanding of operational dynamics.

2.2 Climate Resilient Agriculture Practices
The second element proposes CRA practices
to enhance soil health and crop resilience, ensuring
successful hatvests despite water scarcity, adverse
weather, and environmental stresses. CRA
encompasses various strategies, including Land
Management (LM), Integrated Nutrient
Management (INM), Integrated Pest Management
(IPM), and Integrated Water Management AWM).
It underscores initiatives such as In-situ moisture
conservation and strategic irtigation scheduling,
seed treatment, adoption of approptiate crop
spacing, utilisation of intercropping and trap
cropping methods, and the incorporation of
otganic inputs such as Farmyard Manure, Compost,
Vermicompost, and bio-pest control techniques.
Additionally, it advocates for deploying innovative
tools like pheromone traps, light traps, and bio-
pesticides (Dashparni ark, Neemark, etc.) to
optimise agticultural productivity and sustainability.
WOTR has developed an Android mobile software
platform (FarmPrecise) with financial support from
Qualcomm (Wircless Reach) to facilitate the
dissemination of this information (Bhagat and
Gholkar, 2021). FarmPrecise app generates
dynamic weather-based ctop management
advisories tailored to crop and farm-specific

conditions.
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2.3 Market Connection

The third component entails supporting
market linkages to improve prices for both inputs
and outputs while reducing transportation costs by
collaborating with nearby established Farmers
Producer Organizations (FPOs) and local
agricultural markets. The concept behind market
linkages is that when farmers operate as a collective,
they can procute seasonal inputs collectively, thus
saving on transportation expenses. Likewise, they
can streamline the sale of agricultural outputs
through shared transportation and market
infrastructure. Farmers can strengthen their
bargaining position by effectively pooling their
output and assessing alternative market demands.

2.4 Applied Research

The fourth component incorporates applied
research to guide informed agricultural choices for
upcoming seasons. It includes implementing
straightforward techniques like keeping 2 farm
diary, conducting crop planning, and developing
water budgets to assess groundwater availability.
Methods for this assessment include monitoring
static and pumping water levels in dug wells and
measuring water depth and pump discharge from
bore wells. The GMI approach offers a robust
solution for adopting both micro-irrigation and
climate-resilient farming practices, which financial
and institutional limitations might otherwise
impede. Additionally, it yields social benefits by
fostering a cooperative mindset rather than
fostering competition, thereby strengthening
interpersonal bonds through consistent and
efficient coordination.

3.0 Rules and Regulations to operate the
GMI model
Rules for running the GMI model ensure fair
resource disttibution and promote sustainable
farming. Every GMI group has developed rules
(more ot less similar) to operate the model
smoothly. Key rulesinclude::
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Fig 1 Components of GMI approach

Strategic Planning : Seasonal water budgeting and
possibly uniform crop selection help optimize water
use and crop yields.

Fuair Practices : Mandatory micro-irtigation improves
crop resilience and conserves water.

Shared Contributions : Group members contribute to
maintenance costs based on land size, promoting
collective responsibility.

Crap Restrictions : Limits on water-heavy crops during
shortages prevent water overuse and ensure
fairness.

Penalties : Fines for rule-breaking support
maintenance and encourage compliance.

Financial Transparency : A dedicated bank account
ensures precise tracking of all financial transactions.

4. GMIs in the Semi-arid region of
Maharashtra and Telangana
The detailed intricacies of the models
designed for the semi-arid regions of Maharashtra
and Telangana States are outlined in Table 1. These

1< (¢

models seem to mirror the operational structure of
the GMI-Tigalkheda paradigm. The notable
benefits detived from the adoption of these models
include an increase in the area for sowing, expansion
of irrigated land, fise in cropping intensity,
conversion of land parcels from limited to full
irrigation coverage, flexible adjustments in
cropping patterns, improvements in both crop yield
and water efficiency and other significant outcomes.

5.  Results

This section explores the profound impact of
the GMI approach on agticulture in the Tigalkheda
village. The model in the village is located at 20.118
latitude and 75.866 longitude and was established
between April and May 2017. After an aquifer
delineation, 32.45 acres of land were selected, with 3
wells tapping the same aquifer. The model limits
extraction to a single well for agricultural use to
conserve water, which is shared by all. An
automated water disttibution and fertigation system

A ~ CAB Calling Vol. 48 (2) Apr - Jun 2024“



Table 1 GMI models develoj

bed in semi-arid regions of Maharashtra and Telangana State

District GMIModel Name of Group Years of Area No. water No. of
Establishment (Acre) sources Farmers
connected
Jalna GMI-Tigalkheda . Tigalkheda 2017 3245 1 dugwell 14
(Maharashtra)
Ahmednagar | GMI-Bhangadewadi Bhangade-wadi 2019 65.5 1large 47
(Maharashtra) Farm pond
GMI-Ranmala Ranmala 2019 6 1 dug well 6
Rangareddy GMI-Rampur Sti Venkate-swara 2016 11.3 6Bore 6
(Telangana) well
GMI-Badnapur Nayini 2016 15.3 5Bore 7
well
GMI-Talakondapally Swayam-Krushi 2017 9.2 8 Bore 9
well
GMI-Haryanayak Shiva- Shankara 2017 11.1 7 Bore 9
Thanda 1 well
GMI-Haryanayak | Harinayakthanda-1 2019 3.7 3Bore 5
Thanda 2 well
GMI-Sutyanayak Mutya-lamma 2018 9.2 7 Bore 8
Thanda 1 well
GMI-Suryanayak Suryanayakthanda- 2019 1.6 2Bore 3
Thanda 2 2 well

was set up near the well, with drips extending across
the 32.45 acres. The well was de-silted, increasing its
depth by 35.38 feet to boost its storage capacity to
50 feet. The land is owned by 14 farmers from the
same family.

The common micto-irrigation system is installed on
the developed well. The water is applied based on

is calculated based on past climate data and shared
with GMI-Tigalkheda. The operation schedule of
the micto itfigation system for different crops in
different seasons is given and displayed at the pump
house, as shown in Figure 3. According to the
provided schedule, a micro-irrigation system is
operated for cfficient irrigation and equitable

) . . . sharing,
the daily water requirement of regional crops, which &
- — 'GMIGI;(:IP'
o Farmer's
! flelds
Pipe
Network for
water
distribution
Pamping
. House
{Automation
w""
Single water -~ : N
resourceuse for
Gronp Micro
Trrigation- . . .
= Figure 2 Design of GMI-Tigalkheda model
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Figure 3 Common micro irtigation system of GMI-Tigalkheda

Table 2 demonstrates how the GMI-Tigalkheda
model revolutionized agticulture, showcasing
changes in crop cultivation before and after
intervention during both the Kharif and Rabi
seasons. Remarkably, thete was a yearly inctease in
crop cultivation on 44% of the land. Particularly
noteworthy was the near doubling of specific crops
during the Rabi season. Despite facing summer
fallow due to water scarcity, farmers managed to
secure water for homes and fodder, enhancing
resilience. The secure irtigation source provided by
GMI-Tigalkheda minimized fallow land, increased
cropping intensity, and empowered farmers. Pre-
intervention cropping intensity, at 139.20%, surged
to 200% post-intervention, marking a 60% increase.
This surge highlights farmers' adeptness in land use,
cultivating multiple crops within a single agricultural
year.

Before GMI implementation, 45.17 actes in
GMI-Tigalkheda had partial irrigation,

KK

transforming into complete irrigation post-
implementation. An additional 19.73 acres were
brought under full irrigation, totalling 64.9 actes.
Equitable water disttibution among farmets in the
Tigalkheda group is now a reality, signifying
improved watet availability and distribution, which
fosters efficient irrigation practices. The impact of
GMI is evident: optimal water use has heightened
agricultural productivity.

Understanding ctopping patterns involves
analyzing the propottion of land under cultivation
of different crops at different times, which helps
maintain and improve soil health. Table 1 also
indicates a gradual shift from Cotton and Maize to
Soybean crops in the Kharif season. Additionally, a
significant portion of fallow land was utilized for
Wheat cultivation in the Rabi season, with a minor
shift from Chickpea to Wheat. Pre- and post-
intervention crop productivity compatisons reveal
notable enhancements, with most crops increasing

- CAB Calling Vol. 48 (2) Apr - Jun 2024“



Table 2 : Impact of GMI-Tigalkheda on cropped area, cropping intensity, irrigated area,
ctopping pattern, crop productivity and water productivity

Group Micro Irrigation (GMI) Tigalkheda, Bhokardan (Jalna, Maharashtra)
Pre-intervention year- 2017; Post-intervention years- 2018 and 2019

No of Farmers Year of establishment Area (Acre) Water Source
14 Farmers April-May, 2018 32.45 Dug well
Cropping Season Pre-intervention cropped Post-intervention Change in cropped
area (Acre) ctopped area (Acre) area (Yo)
Kharif 29.47 32.45 10.11
Rabi 15.7 32.45 106.69
Summer 0 0 0
Total 45.17 64.9 43.68
II. Change in Cropping Intensity
Pre-intetvention Post-intervention Rise in cropping
Annual cropped Cropping Intensity ~ Annual cropped Cropping intensity (o)
Area (Acre) (%) Area (Acre) Intensity (%)
45.17 139.20 64.9 200 60.80

II1. Change in Irrigated Area

Irrigation Pre-intervention irrigated | Post-interventionirrigated Changeinirrigated atea
Status area (Acre area (Acre) (%)
Kharif Rabi |Summer| Kharif Rabi |Summer | Kharif Rabi [Summer
Full 0 0 0 32.45 32.45 0 100 100 0
Partial 29.47 15.7 0 0 0 0 -100 -100 0
Rainfed 0 0 0 0 0 0 0 0 0
IV. Season-wise Change in Crops
Cropping Season Pre-intervention Post-intervention
Crop Area Crop Area
Maize 13.7 Maize 10.25
Kharif Cotton 13.9 Cotton 6
Sovbean 2.5 Sovbean 16.2
Wheat 5.57 Wheat 18.2
Rabi Chickpea 4.25 Chickpea 8
Sorghum 5.25 Sorghum 6.25
Summer - - - -

V. Crop-wise Change in Crop Productivity

Rise in crop productivity

Crop Details Crop Productivity (Quintal/Acre)

Pre-intervention Post-intervention (%)
Sorghum 2.96 4.68 58.11
Cotton 8.38 9.91 18.26
Sovbean 6.00 9.10 51.67
Wheat 6.87 10.5 52.84
Chickpea 5.31 7.76 46.14
Maize 14.09 22.15 57.20
Pireon pea 4.00 - -

VI. Crop-wise Change in Water Productivity

Rise in crop productivity

Crop Details Water Productivity (kg/ha-mm)

Pre-intervention Post-intervention (%)
Sorghum 1.85 2.95 59.46
Cotton 2.67 3.16 18.35
Soybean 3.07 4.66 51.79
Wheat 3.12 4.77 52.88
Chickpea 4.43 6.47 46.05
Maize 5.87 9.23 57.24
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by approximately 50%, except for cotton, which
grew by 18%. This substantial increase underscores
the positive influence of the GMI approach.
However, there's still room for improvement.
Embracing climate-resilient methods, heeding
weather advisories, and managing irrigation
efficiently can further optimize growth.

These findings highlight the untapped
potential of GMI-Tigalkheda. Farmers can ensure
sustained progress by steadfastly implementing best
practices and hatnessing available resources
effectively. The post-GMI intervention water
productivity gains, except for cotton, with most
crops showing an impressive 50% increase, are
attributed to the meticulous implementation of
micro-irrigation, such as drip systems, ensuring
precise watet application and minimizing waste. Yet,
thete's untapped potential. Further gains are
possible by fine-tuning water application per
schedule and adopting advanced techniques like
deficit irrigation. It's a path to sustainable
agriculture - maximizing output while conserving
precious watet resources.

It is argued that micro-irrigation increases
cropped area and under irrigation, as it is a viable
water saving technology (IKKumar, 2016). Out study
confirms the earlier findings that the drip irrigation
technology increased the net sown area and net
irrigated area, thereby helping achieve higher
cropping intensity and itrigation intensity. Similarly,
the irrigated area also increased after GMI adoption.

6.  Discussion

Indian agriculture currently grapples with
numerous challenges, including water scarcity,
decreased crop productivity, shrinking per capita
land holdings, heavy reliance on groundwater for
irrigation, limited uptake of water-saving and
climate-resilient technologies, and inadequate
market integration, hindering smooth input-output
flow at vatious levels (Verma and Bibhakar, 2024).
For instance, micro-itrigation technologies have
shown promising results in conserving tesources,

KK

reducing cultivation costs, boosting crop yields, and
enhancing farm profitability (Chand et. al.,2020). In
India, micro-irrigation is hailed as a solution to
address the escalating water scarcity crisis while
simultaneously bolsteting productivity and farmer
incomes (Sikka et.al., 2024).

However, its adoption among farmers
remains modest, accounting for only around 10%
of total irrigation, despite substantial subsidies
central and state governments offer to promote its
use Chand et. al., 2020; Deshpande et. al., 2024).
Research indicates that adopters of micro-irrigation
typically possess significantly more extensive
landholdings than non-adopters in control villages
(Chand et. al., 2020; Singh and Gandhi, 2024). This
is primarily attributed to the considerable initial
investment required for micro-itrigation, which
often renders it more accessible to largescale
farmers than to small and marginal ones (Suresh et.
al., 2018). Moreovet, the adoption process often
overlooks ctitical socio-political, institutional, and
environmental factors (Shunglu et al, 2022;
Chaudhuri et. al, 2024). One key battier to
widespread adoption is the prerequisite of private
and reliable irrigation sources (e.g., dug wells, bore
wells) to operate micro-irrigation systems (Pereira
et. al,, 2023; Shah et. al., 2020). Smallholder farmers
in India face challenges in developing private
irrigation sources due to the high initial investment
and maintenance costs (KKuchimanchi et. al., 2021;
Hanjra and Williams, 2020), exacerbating unequal
access to water resources and contributing to
groundwater depletion (Fischer et. al., 2022; Kumar
and Jaglan, 2022; Dangar et. al., 2021).

Thetefore, the Group Micto Irrigation (GMI)
approach has spatked a transformative movement
throughout agricultural landscapes, tackling many
challenges while reshaping futures and fostering
prospetity. Through innovative micro-irrigation
techniques and resilient agricultural practices, GMI
has woven a tale of success marked by flourishing
fields and bountiful harvests. A notable
achievement lies in the extensive expansion of
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cultivated lands, now endowed with lifegiving
irrigation, a testament to improved water
accessibility empowering farmers to thrive.
However, the impact of GMI extends beyond mere
cultivation; it redefines the essence of farming itself.
Encouraging farmers to diversify their crops and
embracing intelligent and sustainable methods that
enhance efficiency and yield signifies a paradigm
shift towards optimized land use and resource
management. The GMI focuses on adopting micro-
itrigation technology, CRA practices, and agro-
advisory use, provided through the Farm-precise
mobile application. The ripple effect of GMI is
evident in every drop of water and every verdant
leaf. Participating households have witnessed a
remarkable increase in crop productivity and water
efficiency. Farmets have achieved unprecedented
yields while conserving precious water resources,
thanks to cutting-edge irrigation techniques and
climate-resilient methods.

Moreover, GMI's influence transcends the
agricultural realm; it permeates the economic pulse
of farming. By not only boosting yields but also
reducing input costs, GMI illuminates a path to
previously unattainable prosperity. Incomes have
soared, elevating participating households to
unprecedented economic well-being. In the village
of Tigalkheda, the GMI model isn't just something
special; it's changing everything, Farming here has
become amazing with smatt irrigation, resilience to
weather changes, and careful water use. The fields
are lush green, the harvests are plentiful, and the
futurelooks brightet.

Conversely, under the GMI initiative,
measures are implemented to curb further
excavation of new wells and bore wells, addressing
the rapid depletion of groundwatet in semi-arid
parts of India. Regulating the development of new
wells will reduce the need to expand and maintain
the electricity network in farmers' fields. In the face
of climate change, the Indian government
promotes efficient water usage, particularly in semi-
arid regions, through modern technologies like

E CAB Calling Vol. 48 (2) Apr - Jun 2024

micro-irrigation (Kumar, 2016; Deshpande et. al,,
2024). Climate-resilient practices are being adopted
to diminish the reliance on inorganic inputs in
agriculture (Mishra et. al., 2024). GMI facilitates the
adoption of these practices among small and
marginal farmers without requiring significant
investments to develop and maintain their water
soutces and distribution systems. Farmers' adoption
of Climate Resilient Agriculture (CRA) practices in
group settings is easily enhanced by the common
tendency to follow neighbouring farmers (Koli et.
al., 2023; Cakitli Akyiz and Theuvsen, 2020). The
Indian Government is also striving to enhance
water and crop productivity at the national level
(Mahato et. al., 2022). GMI directly contributes to
these goals by advocating for efficient, equitable,
and sustainable use of available water resources.
India's government has initiated the "Formation
and Promotion of 10,000 new Farmer Produce
Otganisations (FPOs)" (Singh et. al., 2023;
Gummagolmath and Lakshmi, 2022),
simultaneously as part of GMI's strategy also to
connect farmers with markets via neatby FPOs.
This aims to establish a smooth input-output
purchase-sell mechanism, supporting FPOs,
enhancing food secutity through diversified
ctopping patterns, and mitigating migration and
suicides among small and marginal farmers by
reducing overall production input costs within the
framework of GMI. Pooling resources under GMI
minimizes individual investments, responsibilities,
and risks.

Nevertheless, altering the petception of water
from a "common pool resource” to a "privately
owned resource” demands considerable effort in
capacity building and governmental policy support
(Araral et. al, 2019; Carpenter, 1998). The
government's move to increase subsidies for micro-
irrigation systems (Jain et. al, 2019) and develop
joint/shared irfigation soutces such as dug wells
and bore wells (Janakarajan and Moench, 2018;
Gandhi and Bhamoriya, 2011; Anantha et. al., 2009;
Reddy et. al., 2014) for GMI farmers represents a
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positive step. Additionally, thoroughly considering
hydrogeological, biophysical, and socioeconomic
conditions is vital in selecting suitable GMI groups.
The government must prioritize these endeavours
to ensure the long-term success of GMI and
sustainable agricultural practices.

7.  Conclusion

The Group Micro Ittigation (GMI) approach
stands as a revolutionary pathway, profoundly
impacting the lives of small and marginal farmers
who navigate the challenging terrain of semiarid
ccosystems. Functioning as a guiding light amidst
adversity, GMI not only equips these farmers with
the tools to confront the dual challenges of water
scarcity and erratic climatic conditions but also
instils 2 newfound sense of empowerment within
them. By strategically embracing and facilitating the
adoption of cutting-edge technologies, GMI opens
doots to previously inaccessible resources, thereby
facilitating the seamless integration of highly
efficient irrigation methods. Beyond mere
technological advancements, GMI fosters a holistic
environment conducive to sustainable agricultural
practices. Through its emphasis on stewardship and
mindfulness toward our natural surroundings, GMI
cultivates a culture whete farmers become
beneficiaries and active custodians of the land they

cultivate.
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