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In an exclusive AgroSpectrum interview, Maj Sapna Nauhria, Industry Director, Public Sector, Asia, Microsoft
highlights that Al&??s real value in agriculture lies in bridging policy intent with field realities by enabling data-driven, context-
specific decisions while respecting ecological limits. She emphasises that for initiatives like the Digital Agriculture Mission to
succeed, advisories must be localised, transparent, and directly linked to on-ground factors such as water availability and
infrastructure.

The discussion underscores that Al should complementd??not replaced??farmer judgment, with trust built through
explainable recommendations, human oversight, and integration of local knowledge systems. Looking ahead to 2026, she
notes that success will be reflected in behavioural shifts such as condition-based farming, reduced risk, and improved input
efficiency, rather than just an increase in digital advisories or policy outputs.

Spending vs. Soil Reality

Indiad??s agri budgets have expanded significantly, yet agriculture ultimately responds to soil health, water
availability, and climate variability. Where can Al genuinely bridge the gap between fiscal intent and biological
constraintsa??and where can it not ?

Al as an Enabler Within Ecological Realities

Indiad??s expanding agricultural budgets reflect strong fiscal commitment, and agricultural outcomes are dependent on
combination of technological tools and natural factors such as soil health, water availability, and climate variability.

Ala??enabled tools can help support more informed decisions related to timing, targeting, and resource use. By integrating
weather forecasts, soil information, and crop growth models, Al based systems may generate indicative insights such as
potential input needs, irrigation timing considerations, or early signals of pest or crop stage conditions. Al generated insights
may help identify situations where adjusting input use could be beneficial and may help institutions better understand regional
variability in climate related risks. In this way, Al can serve as an information layer that helps relate policy objectives to
observed field conditions.a??based systems may generate indicative insights such as potential input needs, irrigation timing
considerations, or early signals of pest or cropa??stage conditionsa??generated insights may help identify situations where
adjusting input use could be beneficial and may help institutions better understand regional variability in climate&d??related
risks.

Al based tools can support more frequent monitoring of crop conditions and soil variability. Continuous monitoring of crop
response, soil moisture, and variability across regions can help institutions understand which interventions are working and
where natural constraints are limiting the progress. These insights may help institutions consider adjustments during the
season based on observed patterns.a??based tools can support more frequent monitoring of crop conditions and soil
variability

Ongoing efforts to enhance soil health and address challenges related to cropping decisions remain essential. Ala??based
tools can help farmers and policymakers interpret uncertainty and environmental variability more effectively.

The value of Al based tools lies in helping ensure that decisions are informed by local ecological and contextual factors. When
used within natural constraints, these tools can help support decision making in ways that align with field realities. 4??based
tools lies in helping ensure that decisions are informed by local ecological and contextual factors. When used within natural
constraints, these tools can help support decisiona??making in ways that align with field realities

Digital Agriculture Mission and the Farm lItself

The Digital Agriculture Mission promises registries, advisories, and digital execution. From a farmera??s standpoint,
what must change on the ground for this to move from dashboards to day-to-day agronomic decisions ?

India&??s Digital Agriculture Mission (DAM) aims to provide digital infrastructure that can help support more informed
agronomic decision making. From a farmer standpoint, the expected changes on ground are:4??making.

First, consideration is ensuring advisories are timely, locally relevant, and practical for farmers to use.

Farmers may benefit from advisories that reflect localized factorsd??such as indicative sowing windows, potential irrigation
considerations based on weather forecasts, or signals related to crop stages. A digital system gains significance only when it
is grounded in data relevant to specific farm and a farmer can authenticate and engage with it. Without such contextual detail,
digital systems may primarily support administrative processes rather than daya??toa??day agronomic decisiona??making.

Second, farmer data must translate into tangible benefits:



Farmers share information about their land and crops, and ensuring that this information connects to clear and
understandable insights may help strengthen the practical value of digital agriculture tools. For digital agriculture to influence
decisions, farmers must see practical benefits, such as greater clarity on changing conditions or potential risks. In agriculture,
transparency is critical, advisories should be simple, in native language and explain why a recommendation has changed and
which risk it aims to mitigate. Trust grows when farmers can connect their data to practical outcomes.

Third, Phygital systems grounded in physical realities, especially water.

Farmers may benefit from advisories if they are closely linked with the on-ground resources and infrastructure, such as
irrigation schedules, canal releases, and electricity supply. Advisories tend to be more relevant when they consider the on
ground contexta??such as water availability or local infrastructured??along with technological inputs.a??ground
contexta??such as water availability or local infrastructured??along with technological inputs.

Digital agriculture efforts might be most valuable when information is simple, clear, and tailored to farmersa?? local needs.

Climate Volatility as an Agronomic Problem

Climate risk is often framed in financial or insurance terms. How can Al help farmers make better in-season
agronomic choicesa??crop selection, planting windows, irrigation, and input timing&??under rising climate
uncertainty ?

Rising climate variabilityd??such as shifts in rainfall, temperature, and pest pressuresa??can require farmers to make more
frequent in season decisions.Al based tools may support this shift by offering data informed insights that complement
traditional knowledge and assist with more adaptive planning.a??season decisions.a??based tools may support this shift by
offering datad??informed insights that complement traditional knowledge and assist with more adaptive planning.

For crop and variety considerations, Al based systems can use weather outlooks, soil information, and historical patterns
to present scenarios or options that reflect different levels of potential risk. These scenarios may help farmers weigh different
considerations under uncertain seasonal conditions.a??based systems can use weather outlooks, soil information, and
historical patterns to present scenarios or options that reflect different levels of potential risk.

In planting decisions, Al supported tools may highlight short time windows that align with factors such as soil moisture or
forecasted conditions. By considering factors such as soil moisture, temperature, and short term rainfall forecasts, these tools
can provide farmers with information relevant to sowing decisions, which are often sensitive to climatic shiftsa??supported
tools may highlight short time&??windows that align with factors such as soil moisture or forecasted conditions.a4??term
rainfall forecasts, these tools can provide farmers with information relevant to sowing decisions, which are often sensitive to
climatic shifts

For irrigation, Al enabled models may help identify conditions associated with potential water stress by using inputs such as
weather forecasts and evapotranspiration estimates. These insights may support farmers in considering irrigation timing within
their local context and available resources.a??enabled models may

In input and crop protection timing, Al based tools may provide information on how evolving conditions could influence
timing considerations. These advisories may highlight situations where certain conditions could influence decisions about
input timing.4??protection timinga??based tools may provide information on how evolving conditions could influence timing
considerations.

Crucially, Al does not replace farmer judgment. Its value lies in updating recommendations as conditions shift, communicating
risks transparently, and supporting informed human decisions. Al supported tools can serve as one source of information as
farmers navigate uncertainty during the season.a??supported tools can serve as one source of information as farmers
navigate uncertainty during the season

Precision Without Exclusion

Advanced Al performs best where data density is high, yet most Indian farms operate with sparse digital inputs. How
can Al systems deliver agronomic precision without marginalising smallholders or rain-fed regions ?

If Al tools are designed only for highly instrumented environments, they may be less applicable across diverse agricultural
settings. Supporting broader applicability may involve designing Al systems that can work with low signal, higha??signal,
highvariabilityd??variability environments.



One approach involves moving from precision dependent on dense datasets toward approaches that use inference
Data sources such as satellite imagery, local weather information, soil reports, and general crop patternsa??combined with
local ground truthingd??can help generate context relevant insights, even where long term sensor datasets are
limited.&??truthingd??can help generate contexta??relevant insights, even where longa??term sensor datasets are limited.

Another consideration is the value of presenting ranges of potential outcomes rather than single point predictions.
For smallholders managing climate variability, guidance that illustrates relative scenarios may be more relatable in uncertain
conditions. Presenting confidence ranges, trade offs, or scenario based options may help farmers understand how advice
relates to their own resources and conditionsd??point predictions.4??offs, or scenariod??based options may help farmers
understand how advice relates to their own resources and conditions

Further, Human and community knowledge can serve as valuable complementary inputs alongside digital data.
Farmer observations, extension workersa?? insights, and local cropping practices may provide useful context signals for Al
models, particularly in rainfed or &??fed or mixeda??cropping systems with diverse patterns. Incorporating lightweight
feedback mechanisms may help adjust model outputs to better reflect local conditions.

Developing Al systems that account for variability, data gaps, and uncertaintyd??and that remain adaptable&??may help
support more inclusive use across diverse farm environments. When Al systems are designed to work with sparse signals and
incorporate human context, they may support decision makingad??making across both irrigated and rainfed areasa??fed
areas.

Trust at the Farm Gate

Farmers remain wary of Al recommendations that are statistically sound but agronomically implausible for their
fields. What design principles are essential for Al systems to earn trust in high-stakes decisions like fertiliser
application or irrigation scheduling ?

Experience in many settings suggests that farmers may take time to adopt new technologies. Adoption may depend on factors
such as confidence in the technology and the presence of locally validated examples that feel relevant to farmers. The
following considerations may help support farmer confidence in Al based tools:4??based tools

Recommendations may be more meaningful when they reflect local agronomic context alongside statistical analysis.
Al enableda??enabled tools may be more useful when they incorporate information such as crop stage, soil conditions, water
availability, and microa??climate patterns. Models that do not align with on grounda??ground realities may be perceived as
less relevant by some farmers.

Communicating ranges, potential risks, and the reasoning behind recommendations may help farmers interpret the
information in context. Explaining the uncertainty behind a recommendation may help farmers better understand the
information being provided. Some systems may use approaches such as risk levels, confidence ranges, or trade-offs to
illustrate potential scenarios. This type of framing may help farmers interpret recommendations in the context of their own
constraints.a??0ffs to illustrate potential scenarios

Human and community insights can serve as valuable contextual inputs for Al supported tools. Extension officers,
FPO leaders, and experienced farmers may help interpret local conditions that complement model outputs. Incorporating such
feedback into the models may help align model outputs more closely with local contextd??supported tools

Transparency about the basis for a recommendation may help support user understanding. Providing a clear
rationalea??for example, indicating which signals informed a recommendationa??may help farmers understand why advice
has changed. This reduces the perception of Al as a &??black boxa? and supports better judgment.

Al supported tools can assist with information, but they do not replace farmer judgment or address underlying
constraints such as water availability or long-term soil and climate conditionsa??based tools is also important
a??supported tools can assist with information, but they do not replace farmer judgment or address underlying constraints
such as water availability or longa??term soil and climate conditions.

When Al supported tools incorporate transparency, local context, and practical considerations, they may better support
informed decision-making. Trust may develop over time when systems provide information that aligns with farmersa??
practical realities.a??supported tools incorporate transparency, local context, and practical considerations, they may better
support informed decisiona??making.

Microsofta??s Role in Agricultural Innovation



Microsoft has invested in cloud, Al, satellite analytics, and digital public infrastructure globally. Which Microsoft
innovations or architectural approaches are proving most impactful in agriculture todaya??and what lessons have
emerged from deploying them in complex, smallholder-dominated systems like India ?

Microsoft works across cloud, Al, satellite analytics, and digital public infrastructure, and this digital foundation can support
partners who are developing agriculture focused tools. In smallholder dominated environments, where diversity, data
variability, and field level complexity are common, several approaches have been used by ecosystem participants, and a
number of learnings have emerged.a??focused tools. In smallholdera??dominated environments, where diversity, data
variability, and fielda??level complexity are common, several approaches have been used by ecosystem participants, and a
number of learnings have emerged

Democratising Al through local language, accessible interfaces: Ecosystem partners use Microsofta??s cloud and Al
tools to develop solutions that operate in regional languages and through familiar channelsa??such as mobile phones,
messaging based assistants, or simple voice interfaces. These approaches may help make digital tools more accessible for
farmers who prefer straightforward, commonly used formatsa??language, accessible interfacesa??based assistants, or
simple voice interfaces. These approaches may help make digital tools more accessible for farmers who prefer
straightforward, commonly used formats.

Lesson: Solutions that align with familiar usage patterns may be easier for farmers to adopt

Open, modular Al components that innovators can adapt: Publicly available componentsa??such as models for weather,
imagery processing, soil insights, or field level classificationa??can be adapted by startups, research institutions, and
government organizations to address local crop, soil, and climate conditions. This type of modularity may help partners tailor
tools to regional needs.a??level classificationa??can be adapted by startups, research institutions, and government
organizations to address local crop, soil, and climate conditions. This type of modularity may help partners tailor tools to
regional needs.

Lesson: Local datasets and context specific adjustments may be important for Al tools designed for smallholder
environments.a??specific adjustments may be important for Al tools designed for smallholder environments.

Data platforms that integrate diverse agricultural signals: Agriculture involves multiple sources of information, including
imagery, weather, soil data, farm records, markets, and community feedback. Microsofta??s data platforms can help partners
integrate these streams, which they may use to build more context aware digital tools. This approach allows innovators to
focus more on solution design and less on handling disparate data sourcesd??aware digital tools. This approach allows
innovators to focus more on solution design and less on handling disparate data sources

Lesson: Integrated datasets may be more useful for inclusive agritech solutions than simply increasing data volume.

Partnerships grounded in local expertise: Solutions can benefit when digital infrastructure is combined with institutions that
understand agronomy, local water systems, and community engagementa??such as agricultural universities, extension
networks, cooperatives, and FPOs. These partnerships may help ensure that digital systems are grounded in practical
realities and aligned with local field conditions.

Lesson: Human expertise can play an important role in supporting interpretation and credibility for Ala??supported tools.
What these deployments have illustrated
Across diverse smallholder settings, several observations have emerged:

Use of familiar devices may support adoption. Simple, accessible channels can make digital advisories easier for farmers
to engage with.

Human capacity building remains important. Strengthening the skills of extension officers, FPO leaders, and
intermediaries can complement technical development. 4??building remains important.

Models may need to reflect local variability. Soil, water, and cropping diversity across India often requires region-specific
data inputs a??specific data inputs

Alignment with public programs may support scale. Digital tools that complement existing government or ecosystem
programs can reach more users.



Feedback loops can help refine tools. Farmer observations and field level exceptions may help partners improve system
relevance over time.&4??level exceptions may help partners improve system relevance over time.

In summary, Microsofta??s contribution to agriculture reflects an ecosystem oriented approacha??providing cloud, Al, data,
and interoperability foundations that partners, researchers, and institutions can use to create locally grounded solutions.
Experience from India suggests that solutions can be more useful when they reflect field complexity, incorporate local
knowledge, and remain adaptable to smallholder realities.&??oriented approach&??providing cloud, Al, data, and
interoperability foundations that partners, researchers, and institutions can use to create locally grounded solutions.
Experience from India suggests that solutions can be more useful when they reflect field complexity, incorporate local
knowledge, and remain adaptable to smallholder realities.

From Advisory to Accountability

As Al increasingly informs advisories, subsidies, and even credit eligibility, where should human agronomic

judgment remain non-negotiablea??and how should accountability be structured when Al-guided decisions fall short
?

Human judgment remains indispensable wherever biological variability, local feasibility, or livelihood risk is involved. Al can
provide timely insights, highlight risks, and improve efficiencya??but must remain asupporting tool, not the decision-maker.
Accountability, meanwhile, should rest with the institutions deploying Al, backed by transparent explanations and human
review pathways. When these safeguards are in place, Al can enhance trust, fairness, and resilience across Indiaa??s
smallholder agriculture systems.

The 2026 Reality Check

By 2026, what visible changes at the field level would signal that Al, policy, and capital are finally aligned in Indian
agricultured??and what would indicate the system is still optimising for policy optics rather than farm outcomes ?

By 2026, alignment between Al, policy, and capital in Indian agriculture should be visible in everyday field behaviour and
reduced farmer risk. What alignment looks like on the ground

Farmers move from calendar-based to condition-based decisions: Sowing will align with soil moisture and short-term
forecasts, not fixed dates. Irrigation will target crop stress instead of set rotations. Input use, especially fertilisers and
chemicals, will be more restrained, with farmers better informed about when and where not to apply them based on clear
risk&??benefit analyses.

Farmers focus on avoiding losses, not just increasing yield: Farmers act early to reduce mid-season losses. In risky
areas, they choose more diverse crops and faster-growing varieties, aiming for resilience instead of just higher productivity.

Farmers trust advice and know the reason behind it. They understand why a suggestion changed during the season and
what risk it helps avoids. When extension workers, cooperatives, and digital tools give the same message, it shows that Al,
field teams, and policies are working as one.

What misalignment looks like

High volumes of advisories with low behavioural change: If advisory frequency rises but water use, input efficiency, or
loss patterns look the same as before, the system is likely prioritising digital output rather than agronomic outcomes.
Dashboards may appear successful even as farmers quietly revert to traditional instincts because the guidance is not
grounded in feasibility.

Uniformity where diversity should exist: If cropping recommendations and risk alerts look identical across districts with
very different soils, rainfall, and water access, it suggests the system is optimising for administrative conveniencea??not
biological reality. Similarly, if farmer feedback is collected but not reflected in subsequent advisory adjustments, digital
participation becomes extractive rather than empowering.

Expecting Al to compensate for structural constraints: If technology is positioned as a workaround for depleted aquifers,
degraded soils, delayed irrigation releases, or weak extension systems, the gap between digital claims and field realities will
widen. When Al is asked to solve challenges that are fundamentally ecological or infrastructural, trust inevitably erodes.

To conclude, By 2026, true alignment will be visible when Al quietly enables farmers to make less risky decisions, more
often, even in difficult seasons. Success will be measured in avoided losses, adaptive behaviour, and farmer confidence. If



those behavioural signals emerge, it means Al, policy, and capital are reinforcing each other.

-- Suchetana Choudhury (suchetana.choudhuri@agrospectrumindia.com)



