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TOPIC- water stress in relation to crop productivity 

Water stress is one of the most important factors inhibiting the growth and 
photosynthetic abilities of plants through disturbing the balance between the production 
of reactive oxygen species and the antioxidant defense, causing accumulation of reactive 
oxygen species which induce oxidative stress to proteins, membrane lipids, and other 
cellular components. 

Effect of Water Stress on Crops 

In the mesophytes, salinity and sometimes high / low temperature may also induce 

water stress, even though the soil is not dry. Normally, when water absorption lag 

behind he water absorption, water deficit often develops in the plant. Some 

morphological, physiological and biochemical effects water stress on mesophytes are 

discussed below: 

A. Morphological changes due to Water Stress: 

Water stress in relation to Ontogeny: 

The amount of injury caused by the water stress (WS) depends on the stage of plant 

development at which it occurs. Generally, the life-cycle of the annual crops is 

conveniently divided into three distinct phases as: 

• Seed germination and seedling development 

• Vegetative growth 

• Reproductive growth 

1.Seed germination and Seedling growth: 

Under field conditions, seed germination and seedling growth are inhibited by the WS in 

the soil resulting in the poor stands of the crop. 

2. Vegetative growth: 

Vegetative growth, in general, and leaf expansion, in particular is severely inhibited by 

the soil water deficit. Visible injury of WS is seen in the form of wilting. Paleness and 



dryness of leaves is seen in the drought. Leaf abscission is often noticed due to the 

accumulation of ABA under drought. Reduced growth is also due to reduction in cell 

volume and water potential. 

3. Reproductive growth: 

Reproductive phase of the crop is highly sensitive to water stress 

A. Effect on Cereals: 

 

Water deficit during initiation of floral primordial and anthesis is injurious to cereals like rice and 
wheat. Loss of flowering synchrony is detrimental to the crop yield. Stress during ripening stage results 
in reduction in the test weight in cereals. 

• Affect plant height and leaf area 
• Leaf weight was significantly reduced. 
• Reduced photosynthesis. 
• The total dry matter decreased significantly 
• Reduced stomatal conductance 
• Leaf rolling drying and premature leaf death 

b. Effects on Pulses: 

In pulses, WS during flower induction shortens the flowering period and cause flower 
abortion. But, stress during pod filling reduces the seed number and its weight as in 

soybean crop. 

 

Example: In Soyabean, 

• leaves starts shedding. 

• Leaves start curling rapidly and plant colour 

becomes light green. 

• If drought continues then plant becomes yellow then 

ultimately dies. 

c. Effect on Cotton: 

Cotton crop is highly sensitive to water stress between 45 and 60 days after sowing of 

coinciding with the square and boll formation respectively. 



 

• Drought at pre flowering stage has been some times 

observed to increase subsequent rate of flowering 

and yield. 

•  

• Drought at reproductive stage results in square and 

boll drop because it decreases the rate of 

photosynthesis and stimulates the ABA and Ethylene 

production in young bolls. 

d. Other crops: 

In fruit crops, Water Stress often causes shedding fruits; the “June Drop” of apples and 

citrus are the best examples. 

However, Alvim (1970) reported that coffee tree must be subjected to Water Stress 

before flowering. This results in profuse flowering and also increases the yield of berries. 

Earliness in flowering: 

Extended period of drought causes premature flowering (i.e. earliness in flowering) 

which results in reduction in yield due to reduced size of pods, seeds, fruits etc. 
Moisture-sensitive stages (critical periods) of water stress in major crops are listed out 

the following table: 

Table. Moisture sensitive (critical) periods of major crops 

Crop Sensitive Stages 

Rice Panicle initiation, flag leaf and milky 

Sorghum Booting and flowering 

Maize Silking and tasseling 

Pearlmillet Booting and flowering 

Fingermillet Flowering 

Groundnut Peg penetration and pod development 

Sunflower Head formation and early grain filling 

Sesame Flowering 

Soybean Flowering and pod filling 

Blackgram and 

Greengram 

Flowering and early pod development 



Cotton Square formation and boll formation and 

development 

Sugarcane Cane formation (Upto 120 days after sowing) 

Banana All stages especially shooting stage 

Tomato Flowering and fruit development 

Onion Blub formation and development 

Flower crops Bud formation and development 

Ornamental Flowering 

Beneficial effects of water stress in crops: 

Water stress is not always injurious to the crops. It sometimes improves the quality of 
the crop produce. Some of the examples are discussed below: 

1. Rubber content is increased significantly 

2. Desirable aromatic properties of Turkish tobacco is increased 

3. Alkaloid content of belladonna, datura, digitalis etc. is increased 

4. Oil content of mint, olive and also in soybean is increased 

5. Moderate Water Stress improved the quality of the fruits of apples, plum, 

cherry, peaches, prunes etc. by increasing the contents of soluble sugars 
and by developing fascinating colours of the fruits 

6. An increase in protein content of wheat is often noticed 

7. Under air pollution situations, water-stressed plants are injured lesser 

than the normal and well-watered plants because of the hindrance in the 

entry of polluting gases / particles as the stomata are closed due to Water 

Stress 

8. Moderate degree of Water Stress is often encouraged before lifting the 
seedlings and also after transplanting in the main field for better root 

development. This will also reduce the duration of “Transplanting shock” 

and also aids in quicker establishment in the main field. 

 


