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Abstract 

A crucial leguminous forage crop, berseem 

(Trifolium alexandrinum) is grown mainly in 

arid and semi-arid areas of the world. However, 

the crop's growth, production, and overall 

excellence are all constrained by its extreme 

susceptibility to water stress. With an emphasis 

on key variables such plant height, leaf area, 

root development, chlorophyll content, and 

photosynthesis effectiveness, this review aims 

to examine the morphophysiological changes in 

berseem under water stress circumstances. To 

enhance berseem's resistance in areas that are at 

risk for drought, it is essential to comprehend 

these changes. The study emphasises adaptation 

strategies that enable berseem to adapt to 

limited water supply, including osmotic 

adaptation, root elongation, and stomatal 

regulation. Another way to lessen the damaging 

effects of water stress are highlighted, 

including the use of cultivars with drought 

tolerance and water management measures. 

Introduction: 

Inadequate or erratic water availability causes 

water stress, which is one of the most serious 

environmental factors influencing agricultural 

output globally. The productivity and quality of  

 

 

 

 

 

 

 

 

leguminous crops, such as berseem, which are 

mostly farmed for feed, can be greatly 

decreased by water stress. Due to its pervasive 

production in areas with inadequate irrigation 

infrastructure, berseem is susceptible to 

fluctuations in water accessibility. 

Critical markers of a plant's reaction to water 

stress include morphophysiological 

characteristics like plant height, leaf area, 

chlorophyll content, photosynthesis rate, and 

root growth. In the presence of scarce water, 

these characteristics change significantly, 

indicating both the direct and indirect effects on 

crop growth, development, and production. 

Knowing these differences can help find 

drought-tolerant cultivars and enhance water 

management techniques. 

This article examines the morphophysiological 

responses of berseem to water stress and 

explores potential strategies to improve its 

drought tolerance. 

Body 

2.1 Responses of Berseem Plant Morphology 

to Water Stress: The berseem plant 

demonstrates various morphological 

adaptations in response to conditions of water 
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stress, enabling it to manage decreased water 

availability. 

Plant Height: Stunted growth resulting from 

water stress often ends in a decrease in plant 

height.  This happens as a result of restricted 

water supply, which inhibits cell elongation and 

expansion—two processes necessary for 

vertical growth.  Leaf Area: In an effort to 

conserve water and minimize transpiration, 

plants often respond to water stress by 

shrinking their leaf area.  Smaller leaves can 

decrease photosynthesis through decreasing the 

surface area available for water loss.  Root 

Development: Under water stress, berseem 

plants frequently show deeper root growth to 

optimize water intake.  An adaptation 

mechanism called root elongation allows the 

plant to get to deeper soil layers that contain 

more moisture. 

2.2 Physiological Alterations in Response to 

Water Stress: Berseem plants experience 

major physiological alterations as a result of 

water stress, which have an impact on their 

development and growth. 

Chlorophyll Content: Photosynthesis is 

directly affected by water stress, which usually 

results in a decrease in chlorophyll content.  

Dehydration speeds up the breakdown of 

chlorophyll, thereby decreasing the plant's 

capacity to generate energy.  Photosynthesis 

and Transpiration: Both photosynthesis and 

transpiration rates fall due to rising water stress.  

The plant's development and productivity are 

hampered by this decrease in photosynthetic 

activity.  A significant reaction to water 

preservation is stomatal closure, which also 

blocks photosynthesis and diminishes CO2 

consumption.  Osmotic Adjustment: In order to 

preserve cellular turgor, plants that are under 

water stress frequently display osmotic 

adjustments.  This entails the buildup of proline 

and other suitable solutes, which strengthens 

enzymes and cell structures in the face of 

dehydration. 

2.3 Biochemical and Genetic Mechanisms:  

The ability of berseem cultivars to withstand 

water stress is significantly influenced by 

genetic variation.  Certain types have certain 

characteristics that increase their resistance to 

drought, like: 

Drought-Tolerant Varieties: In situations 

where water is restricted, some berseem 

cultivars have the capacity to sustain high 

yields.  These types might use water more 

efficiently or have deeper root systems.  

Biochemical Routes:  The biochemical pathway 

Biochemical Pathways: The production of 

antioxidants and osmoprotectants such glycine 

betaine and trehalose are examples of 

biochemical pathways that can shield plants 

from oxidative damage brought on by water 

shortage. 

2.4 Effect of Water Stress on Berseem Yield 

and Quality: Berseem yield and nutritional 

quality can be significantly influenced by water 

stress.  reduced forage yields result from fewer 

leaves and a reduced plant biomass when there 

are less water available.  Furthermore, the 

forage's quality including its digestibility and 

protein content may be weakened. 
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Crude protein content, which is crucial for 

cattle nutrition, may decrease as a result of mild 

water stress, revealed to research.  However, 

extreme water stress can cause the plant to 

suffer permanent damage and resulting in large 

output losses. 

Conclusion: 

The intricate interactions between plant growth, 

water availability, and environmental factors 

are demonstrated by the morphophysiological 

reactions of berseem to water stress.  Gaining 

insight into these reactions is essential for 

creating plans to improve berseem's resistance 

to drought, especially in areas where water is 

scarce. Future studies ought to concentrate on 

finding and creating berseem cultivars with 

deeper root systems, greater drought tolerance 

mechanisms, and increased water-use 

efficiency.  In addition, incorporating moisture-

saving measures like efficient watering 

methods and soil moisture control could 

mitigate the negative effects of water stress on 

berseem output.  In the face of growing water 

shortages brought on by climate change, 

berseem resistance can be increased by 

combining genetic and agronomic strategies. 
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