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INTRODUCTION 

Rainfed areas cover 75% of the total cropped area and account for 40-42% 

of the foodgrain output. So yield in drylands must increase. Even when the 

entire irrigation potential will be tapped, unirrigated area will continue to 
be very important. Almost all major crops have a significant area under 

rainfed conditions except sugarcane. The most important rainfed crops are 

cereals, millet, pulses, oilseed and cotton. It is found that 62% of the rice 
area and 30% of the wheat area are rainfed. More than 80% production of 

sorghum, pearlmillet small millets, pulses and oilseeds in India come from 

rainfed areas. Improvement in the productivity of these crops holds the key 

to the overall improvement of dryland agriculture. 

FEATURES OF VARIETIES SUITABLE FOR DRYLAND 

CONDITIONS 

• Plant Height and Early Vigour- Medium to medium tall varieties 

with high early seedling vigour are usually preferred so as to smother 

the weeds and to build up adequate biological yield. Extra dwarf 
varieties should be discouraged, varieties with moderately long, even 

droopy may have more plasticity in leaf rolling under stress 

conditions. 
 

• Branching Characteristics- Experiences have shown that in case 

of pulses and oilseed crops that moderately branched varieties 
consistently out yielded single stemmed varieties e.g. guar, til, etc. 

 



• Root/Shoot Ratio- Deep and branched root system is always 

preferred under dryland conditions. As a matter of fact positive 
correlations among root growth, stem height and seed weight have 

been revealed and since these traits are under genetic control, it 

would be possible to constitute genotype with above trait 
combinations suitable for rainfed conditions. 

 

• Earliness- Earliness confers escape from drought, however, it is 
negatively correlated with productivity.Efficient, early maturing 

genotypes with appreciable yielding ability which can match 

therainfall pattern of the region are desirable. Early types are 
particularly useful for multiple/mixed cropping systems. 

 

• Harvest Index- The proportion of the economic yield should be 
maximised per unit area/time /water. 

 

• Photo- and Thermo-insensitivity-For wide adaptability and 
multiple cropping a variety should be photo- and thermo-insensitive, 

the latter being most important for rabi crops, particularly those to be 
sown in October when temperature is still high. 

 

• Genotypes Suitable for Inter/Mixed Cropping-Selection of 
cultivator of different pulses and oilseed crops which are commonly 

grown as inter/mixed crops with Bajra, sorghum etc., the selection of 

both component genotypes should be done under actual conditions. 
Therefore, breeding for crop geometry would be anotheravenue for 

increasing water use efficiency and this increasing productivity. 

 

 

• Ear Characters-It has been shown that with adequate water supply 

the number of ears had the most potent influence on grain yield 
whereas under moisture stress, number of grains per ear and 

sometimes 1000 grain weight has as much effect as ear number.  

 



• Leaf Growth- Under condition of moisture stress, it would be 

desirable to maintain leaf areas commensurate with minimal water 
loss and optimum photosynthetic output and growth. 

 

• Leaf Arrangement-Under non-irrigated conditions where a high 
plant population cannot be sustained,horizontally disposed leaves 

will intercept light better. It has been reported that horizontal leaves 

in wheat retain dew better and longer than vertically disposed leaves 
and, therefore,maintain a better water balance under non-irrigated 

conditions. 

SCREENING VARIETIES FOR DROUGHT RESISTANCE 

Many techniques have been developed and are modified in the past for 

measuring water stress in plants, however, no one method can be 

considered most reliable. For large scale screening it is suggested that 
under strictly rainfed conditions large population of germplasm or 

segregating materials may be raised at short intervals during the crop 

season, assuming that crop in each date of seeding will receive different 
amount of moisture. The threshold of the different cultivars can be studied 

by varying soil moisture in controlled fashion. Plant response 

which may indicate drought resistance, such as: 

(i) Plasticity in leaf rolling and unfolding during stress 

(ii) Death of lower leaves 

(iii)  Injury to upper leaf 
(iv) Degree of stunted growth 

(v)  Delay in flowering and other, may serve as guidelines for 

selection. 

Physiological parameters which supplement the screening are 

the following: 

(i) Cuticular resistance 
(ii) Resistance to potassium chlorate toxicity or water absorption 

power of germinating seeds in specific solutions. 

(iii)  The water retention capacity of excised plants 
(iv) And the changes in the sugar content of the seedling. 


