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Rainfed agriculture occupies a major share of India’s cultivated area and supports food
production, employment and rural livelihoods. Unlike assured-irrigation systems, rainfed
farming depends directly on the amount, timing and distribution of rainfall. Even adequate
seasonal rainfall may fail to support crops when long dry spells occur during critical growth
stages. Such variability creates unstable yields and increases production risk. Rainfed areas
are also affected by soil degradation, declining organic matter, limited access to quality
inputs, biological stresses and weak market and extension support. Sustainable improvement
therefore requires a systems approach that integrates soil, water, crop, livestock, technology,
markets and institutions.

Major Constraints

Erratic Rainfall and Drought: Rainfall variability is a major determinant of rainfed crop
performance. Long dry periods during germination, flowering or grain filling cause moisture
stress, while intense rainfall can produce runoff, erosion and nutrient losses. Recurrent
drought further reduces yield stability and may discourage farmers from investing in
improved technologies.

Soil Fertility and Land Degradation: Declining soil organic carbon reduces soil structure,
microbial activity, nutrient availability and water-holding capacity. Continuous cultivation
and inadequate biomass return accelerate soil organic matter depletion. Soil erosion removes
fertile topsoil and further reduces productive capacity, making soil conservation and organic
matter restoration essential.

Inadequate Input Use: Rainfed farmers often use less quality seed, fertilizers, pesticides,
herbicides and supplemental irrigation than farmers under assured irrigation. Limited access,
high production risk and uncertain returns can reduce investment. Timely access to
appropriate inputs and efficient, balanced use are needed to narrow the productivity gap.
Biotic Stresses and Poor Crop Management: Insects, diseases and weeds can cause
substantial yield losses, especially in cereals, pulses and oilseeds. Delayed sowing, unsuitable
plant population and inadequate weed control further reduce productivity. Timely sowing,
suitable crop geometry, effective weed management and need-based plant protection can
improve crop performance.

Limited Extension, Market and Policy Support: Rainfed farmers need practical, location-
specific technologies and timely advisories. Weak extension services can limit adoption of
improved practices. Inadequate storage, uncertain prices and weak market linkages also
reduce farm profitability. Farmer-oriented policies and stronger links among research,
extension, farmer organizations and markets are therefore important.

AGRIMACATZINE ISSN: 3048-8656 Page 252

e
el

) 0

w%g‘m

it

i

o 1px =
NSO G

it
(s}

P

i

O =
S G

aft

0
%»% &

Qs

0
%»% &

0 oSl

2
B G

(&)

] s

yel
o2

] s

o

,\T{ ey

g
(o)

o

it

SN
> ot 3
o GRNEo

Cf“@ o7

PO
Y

]}

(&)

D

it

e
(e}

D RO G

&P
o
l‘l\“

[
SOt
B

D C

o

O T
[©)

P
GV e

aSo and?

QK‘\Q

([

e

&
(&}

ve}
200 C%DL%
,%,&@ o2

a2

Ieed
104

ElgteieZ

(&}

o ans?

©
DD G

D C

(&)

Vo)

e

o G

o
Ch S e

o s
[@)

T

D C
Sevo

Seo G 2

Vo)

s

o e

QO

(&}

D C

o G

Sey

; D
Cole2:

-
o2EIt

(&)

s

C

o o

SHIES Gt

(&}

&

ad

(&)

S ey

\S200

D C

Sev

e o
(e}

Frso o o

C

Sy

3] LD@ Cé/l\héz

52
e

BoX

(&)

@
@%?@

) T

D

anSen


http://www.agrimagazine.in/
mailto:aksaini.agro@sdau.edu.in%20

Saini et al. (2026) Agri Magazine, 03(09): 252-254 (SEP, 2026)

Strategies for Enhancing Productivity and Sustainability

Rainwater Harvesting and Soil-Moisture Conservation: Farm ponds, check dams, contour
bunding and other suitable water-harvesting measures can capture runoff for protective
irrigation and other farm needs. Mulching, conservation tillage, residue management and
ridge-and-furrow planting can reduce evaporation and runoff, improve infiltration and extend
the availability of soil moisture.

Soil Health and Integrated Nutrient Management: Farmyard manure, compost, green
manures, crop residues and biofertilizers can help improve soil organic matter and biological
activity. These should be integrated with balanced fertilizer application based on soil and
crop requirements. Soil testing and site-specific nutrient management can improve nutrient-
use efficiency and sustain productivity.

Climate-Resilient Varieties and Better Agronomy: Drought-, heat-, pest- and disease-
tolerant varieties can reduce production risks. Short-duration varieties are valuable where the
growing period is restricted by moisture availability. Quality seed, seed treatment, timely
sowing, optimum plant population and suitable crop geometry are essential for efficient use
of available rainfall.

Integrated Pest and Weed Management: Integrated pest management should combine
resistant varieties, cultural practices, biological control, monitoring and need-based chemical
protection. Weed management should integrate timely intercultural operations, mulching and
other suitable methods. Reducing pest, disease and weed losses is a cost-effective pathway to
higher rainfed productivity.

Crop Diversification and Integrated Farming Systems: Diversification with cereals, pulses,
oilseeds, fodder, horticultural crops and suitable tree components can spread climatic and
market risks. Crop—livestock integration improves resource recycling and provides additional
income sources. Integrated farming systems can enhance the efficiency of land, water,
nutrients and labour while strengthening resilience.

Mechanization, Extension and Digital Technologies: Custom hiring centres, farmer groups
and shared machinery services can improve access to timely mechanization for smallholders.
Extension should emphasize demonstrations, farmer training, weather-based advisories, soil-
health information and digital technologies. Strong research—extension—farmer linkages are
necessary for sustained adoption.

Markets and Risk Management: Farmer Producer Organizations, aggregation, storage, value
addition and improved market information can strengthen returns. Crop insurance and
contingency planning can reduce the financial impact of drought and crop failure. Policies
should be locally responsive and provide suitable incentives for climate-resilient and
nutritious rainfed crops.

Integrated Approach for Sustainable Rainfed Farming

Sustainable rainfed farming should combine natural-resource conservation, stable crop
production, diversified income and farmer capacity building. At field level, water harvesting,
moisture conservation and soil-health management should be integrated with resilient crops
and improved agronomy. At farm level, diversification and crop—livestock integration can
spread risk. At institutional level, extension, mechanization, insurance, finance and markets
should support adoption. Interventions should be location-specific because rainfall, soils,
farm size, water availability and market opportunities differ among regions. Combining
several complementary practices is likely to provide more durable benefits than dependence
on a single technology.

Conclusion

Rainfed farming is vital to India’s food security and rural livelihoods but faces climatic, soil,
biological, technological and socio-economic constraints. An integrated approach involving
water conservation, soil-health management, resilient varieties, improved agronomy,
diversification and integrated farming systems, supported by effective extension, markets,
insurance and policies, can enhance its productivity, resilience and economic sustainability.
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