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Crop yields and returns from intercropping systems in
frequently drought prone regions of southern India (Nandyal,
Andhra Pradesh, India)

% Red gram
Millet Pigeon | increase Costof Net equivalent
pea over B:C Yield(q)
Crop yield vield farmes's cultivation | income ratlo
(g/ha) i) [l (Rs/ha) (Rs/ha)
(sole crop)

Foxtail 12.57
mllet + 1248 | 743 32 35256 | 46468 | 23
Pigeon pea
(5:1)
Pearl millet 9.06
+ pigeon pea 1110 6.07 48 24500 34,420 3.6
(2:1)
Figeon - 8.36 28,356 25984 | 191 g
pea(sole )

In order to further enhance resilience and the system pro-
ductivity, drought tolerant variety of pigeon pea PRG-176,
which can withstand drought and well suited for medium
to light soils, which is of 130-135 days duration is prefer-
able. Results indicated that pigeon pea variety PRG- 176
gave significantly higher yield up to 30-% compared to
long duration varietiesin medium black soils. Short dura-
tion millets viz., Foxtail millet varieties such as SIA-3085,
SIA 3088 and SIA-3156 varieties of 70-80 days duration
with drought tolerance are preferable intercrops which
can further enhance system productivity. In the field con-
ditions moisture stress was critically observed in sole crop
situation. The bimodal distribution of rainfall was uti-
lized affectively in the intercropping system.

RECOMMENDATION DOMAINS OF THE TECHNOLOGY
In regions with 600 mm of unevenly distributed
rainfall, shallow soils, and low water-holding capacity,
intercropping systems offer a strategic approach to
manage water stress and stabilize yields. By combining
crops with varied growing periods within the monsoon
season, intercropping maximizes resource use and
mitigates the risk of crop failure during dry spells.
Intercropping  systems  with diverse,
complementary crops are especially effective in these
challenging conditions. They help reduce the impact of
irregular rainfall, support soil health, and provide farmers
with a more resilient, balanced harvest. By integrating

5

crops suited to different monsoon phases, this approach
enhances productivity and minimizes the vulnerability
of rainfed agriculture in semi-arid regions.
Up scaling of technology

To scale up intercropping technology effectively,
making high-quality seeds of the component crops
accessible is crucial, along with providing the machinery
(like seed drills) necessary for simultaneous sowing. By
offering seed drills through custom hiring centers, a
broader range of farmers can gain access to this
equipment, ensuring timely and efficient sowing under
rainfed conditions.Enhancing adoption further requires
access to drought-tolerant cultivars. Approaches such as
training farmers in quality seed production,
implementing seed village programs by the Department
of Agriculture, linking seed-growing farmers with the
State Seed Development Corporation, and engaging
farmersin seed hub programs can play a vital role. These
initiatives make high-quality, stress-tolerant seeds
available, empowering farmers to adopt and expand
intercropping systems that are resilient to erratic rainfall,
thereby boosting productivity in semi-arid regions.
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INTERCROPPING SYSTEM A BOON
FOR RAINFED AREAS

Drought is indeed a significant challenge inarid and
semi-arid regions, affecting crops by causing moisture
stress during critical growth stages. The primary issues
include erratic rainfall patterns, prolonged dry spells, and
delayed rain onset, all of which limit water availability,
especially in shallow soils with low moisture-holding ca-
pacity. These conditions are prevalent in rainfed areas,
where adverse weather directly impacts crop growth and
yields, leading to economic losses and crop failures. Small-
holder farmers, heavily reliant on monsoon rains and lack-
ing irrigation facilities, are particularly vulnerable. Their
dependence on unpredictable rainfall makes planning and
managing the crop season difficult, increasing the risk of
crop failure and economic hardship. Sustainable solutions
for these farmers could involve promoting climate-resil-
ient crops, improving soil moisture retention techniques,
and encouraging the adoption of drought-resistant crop
varieties.

TECHNOLOGY DESCRIPTION

Intercropping is a highly resilient practice, espe-
cially valuable in drought-prone regions, as it combines
crops with different growth characteristics, improving
resource use efficiency and reducing risks under variable
rainfall. By pairing short- and long-duration crops, shal-
low- and deep-rooted crops, and legumes with non-le-
gumes in specific row ratios, this system ensures better
resource utilization through complementary root struc-
tures and canopy arrangements. The inclusion of crops
with different maturity times and growth habits not only
stabilizes yields but also enhances

the likelihood of at least one crop thriving, even under
drought conditions. In normal rainfall years, intercrop-
ping can significantly boost productivity by maximizing
soil moisture, nutrients, and sunlight use across the
growing period. Location-specific intercropping systems
have been developed and demonstrated to farmers to
meet local dietary needs while providing assured in-
come through high-return crops. The adoption of mois-
ture-stress tolerant varieties further improves system
resilience, making intercropping a superior alternative
to sole cropping for both drought and normal rainfall
years.

PERFORMANCE OF THE TECHNOLOGY IN

NANDYAL DISTRICT OF ANDHRA PRADESH

In Nandyal district, Andhra Pradesh, farmers face
a unique set of challenges due to a semi-arid climate
that delivers about 656 mm of rainfall during the
cropping season (June-December). The monsoon here
isoften delayed in itsarrival and tends to withdraw early,
leaving the land vulnerable to prolonged dry spells and
even drought. Most farmers have limited access to
irrigation, making it difficult to provide critical water
during these dry periods.

The soils in this region are generally shallow to
medium in depth, with low water-holding capacity,
which intensifies moisture stress for crops, especially
during extended breaks in rainfall. These factors
collectively impact crop growth and yield, demanding
innovative approaches to sustain agricultural
productivity.

One effective solution lies in adopting location-
specific intercropping systems. By strategically
combining crops with complementary water and
nutrient requirements, intercropping can maximize the
efficient use of available moisture, reduce the risk of
crop failure, and enhance overall productivity. Location
specific intercropping systems are one of the possible

alternatives to minimize the impact for various rainfed
regions of India.

To mitigate the risks posed by variable rainfall in
Nandyal district, recommended intercropping systems
of Foxtail millet + Pigeon pea (5:1) and Pearl millet +
Pigeon pea (2:1) have been introduced. These
combinations are well-suited to the semi-arid conditions,
as they balance water and nutrient needs, enhancing
resilience during dry spells. In the 2021-22 season, this
technology was demonstrated to 40 farmers, expanding
to 100 farmers from 2022 to 2024. In 2021-22, despite
receiving only 584 mm of rain, less than the average,
erratic rainfall distribution and dry spells, particularly in
August and September, challenged crop growth during
the critical vegetative stage. However, the intercropping
systems proved more resilient than sole crops, as the
Foxtail millet + Pigeon pea and Pear| millet + Pigeon pea
systems achieved a higher benefit-cost ratio. This
approach not only stabilizes production during drought-
prone seasons but also boosts productivity in years with
more favorable rainfall. It offers a promising adaptation
for rainfed agriculture, allowing farmers to manage
climate variability and enhance their yield potential.

INTERCROPPING OF PEARL MILLET PIGEON PEA IN 2:1 RATIO
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