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Water is one of the most important requirements for crop growth. Farmers often focus on
irrigation, but an equally important process happening inside the plant is transpiration.
Understanding this process can help in better water management and improved crop yield.

What is Transpiration?

Transpiration is the process of water movement through a plant and its subsequent loss
through evaporation from the aerial parts, particularly leaves. It plays a crucial role in
transporting water, nutrients, and minerals from the soil to various plant parts via the xylem.
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Figure 1: Transpiration stream showing movement of water from soil to atmosphere
through plant system. (Source: Taiz et al., 2015)

Importance of Transpiration in Plants
Transpiration is not just water loss—it is actually useful for the plant:
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e It helps in cooling the plant during high temperatures
o It supports nutrient movement from soil to leaves
« It maintains plant growth and photosynthesis

Mechanism of Transpiration

The mechanism of transpiration is explained by the cohesion-tension theory. Water
molecules exhibit cohesion (attraction among themselves) and adhesion (attraction to xylem
walls), forming a continuous column. Evaporation of water from leaf surfaces creates
negative pressure (tension), pulling water upward from the roots to the leaves through the

xylem.
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Figure 2: Cohesion—tension mechanism explaining water movement through xylem
under negative pressure. (Source: Angeles et al., 2004)

Factors Affecting Transpiration

Several environmental factors influence transpiration, including light intensity, temperature,
humidity, wind speed, and soil moisture. The rate of transpiration is largely regulated by
stomata—microscopic pores on the leaf surface. These structures control gas exchange and

water loss by opening and closing in response to environmental conditions.

Effect of Temperature on Plant Tronspiration Effect of Humidity on Plant Transpiration Effect of Wind Velocity on Plant Transpiration
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Figure 3: Environmental factors influencing transpiration. (Source: Salisbury & Ross,
1992)
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Types of Transpiration

Transpiration occurs in three forms: stomatal, cuticular, and lenticular. Stomatal transpiration
accounts for the majority of water loss and occurs through stomata. Cuticular transpiration
takes place through the waxy cuticle covering the leaf surface, while lenticular transpiration
occurs through small openings called lenticels present in stems.

Significance in the Water Cycle

Transpiration is a vital component of the global water cycle. Water vapor released from
plants contributes to atmospheric moisture, which later condenses to form clouds and
precipitation. This continuous exchange links plant physiology with large-scale
environmental processes.

Measurement of Transpiration

Transpiration can be measured using several techniques, including gravimetric, potometer,
and heat balance methods. The gravimetric method estimates water loss by measuring weight
changes, while a potometer measures water uptake as an indirect estimate of transpiration
rate. Heat balance methods assess energy flux to determine water loss.

How Can Farmers Manage Transpiration?

Managing transpiration can help save water and improve crop performance:
Use mulching to reduce water loss from soil

Apply proper irrigation timing (morning/evening)

Grow drought-tolerant varieties

Use anti-transpirants if needed

Maintain proper plant spacing to reduce stress

Conclusion

Transpiration is a natural and essential process, but managing it wisely is important for
agriculture. By understanding how plants use and lose water, farmers can make better
decisions about irrigation and crop management. This will not only save water but also
improve crop yield and sustainability in the long run.
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