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ABSTRACT 

Dryland areas are a defining feature of our planet and cover 42.3 per cent of the earth's 

surface, which is inhabited by 2.3 billion people (about one-third of the world population) and 

also inhabit 50 per cent of the world's livestock population. Dryland agriculture limits crop growth 

to a part of the year due to insufficient moisture. The major limitations of dryland areas are 

climatic conditions and low soil fertility. The adoption of appropriate measures like the selection 

of early maturing short-duration crops and mixed/intercropping systems, contour farming, strip 

cropping, mulching, cover crops, crop rotation, and adopting in-situ moisture conservation 

practices along with the use of antitranspirants potentially reduce the soil and water loss through 

water and wind erosion. Enhancing water harvesting and providing life-saving irrigations at 

critical crop growth stages may help to improve the yield potential of dryland crops. By this, it is 

clear that adopting appropriate agronomic measures has full potential to reduce the considerable 

risk of crop failure and cost of cultivation without any crop yield sacrifice and ultimately restore 

the productivity and profitability of dryland areas on a sustainable basis. 

INTRODUCTION 

Dryland areas are a defining feature of our planet and cover 42.3 per cent of the earth's surface, 

which is inhabited by 2.3 billion people (about one-third of the world population) and also inhabit 50 per 

cent of the world's livestock population. Dryland agriculture limits crop growth to a part of the year due to 

insufficient moisture. Notably, 65 per cent of the cultivated area in Indian agriculture comes under drylands, 

contributing to around 44 per cent of total food production (fig. 1), thereby playing a critical role in the 

nation's food security. Geographically dryland areas in India include the north western desert regions of 
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Rajasthan, the plateau region of central India, the alluvial plains of the Ganga Yamuna River basin, the 

central highlands of Gujarat, Maharashtra, and Madhya Pradesh, the rain shadow regions of Deccan in 

Maharashtra, the Deccan Plateau of Andhra Pradesh and the Tamil Nadu highlands.  

 

Fig 1. Per cent share of dryland crops in national food grain production 

CONSTRAINTS FOR CROP PRODUCTION IN DRYLAND AREAS 

Dryland areas are economically fragile regions highly vulnerable to environmental stress and 

shocks. These constraints in the dryland areas have been divided into two parts: Climatic constraints and 

soil constraints (fig. 2). Climatic constraints are highly variable rainfall, late onset of the monsoon, 

inequitable rainfall distribution, and early monsoon withdrawal. The four important soil constraints are soil 

erosion, low water retentivity, low soil fertility, and soil reaction. Due to soil degradation, the world is 

losing 5 to 7 Mha of arable land every year.  

WHY FOCUSING ON DRYLAND AREAS IS IMPORTANT? 

The scope to increase the area under ploughing is limited under irrigated conditions. The net sown 

area has shown a declined trend of 142 mha in 2019 to 139.4 mha in 2022. However, the human and 

livestock populations have been steadily increasing, resulting in increased food and feed demand. 

Productivity of grains already showed a plateau in irrigated agriculture. Several problems like nutrient 

exhaustion, salinity buildup in irrigated agriculture, and climate change make cultivation challenging. 
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Fig. 2. Major constraints for crop production 

Further increasing the production only be achieved by increasing dryland areas' productivity. 

Dryland farming will be the most crucial subject in the future to combat poverty and ensure food security. 

At present, crop productivity of 3 ha of dryland area is equivalent to the crop productivity from one ha of 

land in irrigated area. So, to enhance the production level, there is an immense need to focus on dryland 

farming. 

AGRONOMIC MEASURES TO IMPROVE THE DRYLAND AREA 

PRODUCTIVITY 

Agronomic measures are the practices that farmers incorporate to improve soil quality, enhance 

water usage, manage crops and improve the environment. Agronomy measures involve operations from 

sowing to final crop harvesting (fig. 3), so the adoption or manipulation of any operation in such a manner 

to promote soil and water quality highly helps to enhance the productive capacity of soil to produce more 

products from low investment and thereby the livelihood security of farmers.  
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Fig. 3 Various agronomic measures to make dryland areas into productive lands 

TILLAGE: Tillage is the essential operation that takes maximum importance in crop production and highly 

influences the extent of soil and water erosion in dryland areas. Depth of tillage, time of tillage, the direction 

of tillage (across the slope), and tillage intensity are the significant factors that must be considered before 

carrying out any tillage operation. Adopting minimum / reduced tillage or conservation/mulch tillage 

greatly reduces erosion problems in Dryland areas.  

CROP AND CROPPING SYSTEM: The poor or suboptimal crop stand is the primary reason for low 

crop yields in dryland areas. The selection of drought-tolerant crops and early maturing varieties is 

significantly helpful in overcoming moisture stress problems. Also, seed treatment and seed hardening help 

reduce seedling mortality at the early crop growth stages. Using the correct method for the crop 

establishment at the right time along with recommended spacing and depth is instrumental in overcoming 

crop failure problems. The farmers must go with a cropping system-based approach rather than 

monocropping, and it makes the maximum and sustainable use of resources and reduces the risk of crop 

failure. 

INTEGRATED NUTRIENT MANAGEMENT (INM): INM refers to the integration and usage of 

traditional and modern means of nutrient management into an economically optimal and ecologically sound 

farming system that makes it possible to use the benefits from different sources of organic, inorganic, and 

biological components/substances in a judicious, efficient and integrated manner. It enhances the use 
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efficiency of both macro and micronutrient inputs. Further, it controls nutrient cycling in the soil to 

synchronize the plant nutrient demand and its release into the environment, resulting in improved 

nutrient/resource use efficiency, higher net returns per rupee investment, and enhanced resistance to various 

biotic and abiotic stresses.  

WEED MANAGEMENT: Weeds are significant biotic stress and compete mainly for moisture in dryland 

and transpire more water per unit of dry matter accumulation than crop plants. The removal of weeds helps 

the main crop obtain greater accessibility to soil moisture and plant nutrients for its growth. So, an optimum 

weeding schedule may play an important part in realizing the higher yields from the dryland area. With the 

appropriate size of blade harrows/cycle weeders, line sowing and mechanical weeding remove unwanted 

vegetation that competes with the main crop. The herbicide application is limited (water scarcity and lack 

of awareness) in dryland agriculture.  

SOIL WATER CONSERVATION: The dryland areas are far more prone to erosion since they are devoid 

of vegetative cover. Water is the biggest eroding agent wind is the next most significant. Adopting various 

agronomic measures significantly reduces soil and water erosion problems and improves the crop-

producing capacity of dryland areas on a sustainable basis (Table 1).  

Table 1. Potential agronomic measures to conserve soil and water in dryland areas  

Measure Associated benefits 

Contour farming  Reduces soil and water erosion and improves soil water status.  

Strip cropping  Checks water runoff and improves infiltration time of rainwater 

Cover or mulch crops Reduces the direct impact of raindrops on soil aggregates, checks weed growth 

and improves soil organic carbon status, etc. 

Anti-transpirants  Reduces plant water loss by transpiration and helps to maintain favourable 

plant water balance 

Windbreaks and 

shelterbelts  

Potentially reduces wind erosion in arid and semi-arid areas and alters 

microclimate favourable to crop growth 

In situ moisture 

conservation  

Reduces water and soil erosion and enhances the water conservation as and 

when received by rainfall 

RAINWATER HARVESTING AND SUPPLEMENTAL IRRIGATION: During high intense rainfall 

periods, the excess runoff can be safely collected by using various water harvesting structures like micro 

catchments, inter-row water harvesting systems, and traditional water harvesting systems (Tanka, Nadi, and 

Khadin) in arid regions and dug wells, tanks and farm ponds in the semi-arid region highly helps to conserve 
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rainwater. The water harvested like this can be used for supplemental or life-saving irrigation, especially 

during the lean period, to boost crop productivity, production, and profitability.  

CONTINGENCY PLAN AND MID-TERM CORRECTIONS: Nearly 35% area received rains between 

750mm to 1120 mm and experienced frequent dry spells and drought, making crop production a gamble in 

dryland areas. Thus, the development of proper crop protection measures like mid-season corrections 

(thinning, urea or water spraying, weeding, reducing inter and intra row spacing, etc.) against droughts is 

necessary to safeguard the crops from several extraneous conditions. Even still, the crop may fail under 

certain situations, so it is necessary to develop a contingency crop plan to overcome the risk of crop failure.  

CONCLUSION 

The drylands areas can play an important role in global food security. The major limitations of 

dryland areas are climatic conditions and low soil fertility. The adoption of appropriate measures like the 

selection of early maturing short-duration crops and mixed/intercropping systems, contour farming, strip 

cropping, mulching, cover crops, crop rotation, and adopting in-situ moisture conservation practices along 

with the use of antitranspirants potentially reduce the soil and water loss through water and wind erosion. 

Enhancing water harvesting and providing life-saving irrigations at critical crop growth stages may help to 

improve the yield potential of dryland crops. By this, it is clear that adopting appropriate agronomic 

measures has full potential to reduce the considerable risk of crop failure and cost of cultivation without 

any crop yield sacrifice and ultimately restore the productivity and profitability of dryland areas on a 

sustainable basis. 
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