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Soil water deficit and excessively high temperature are two 
of the most common yield-limiting factors in crops in semiarid 
and arid areas of the world. The main objectives in many studies 
have been to improve growth and yields by reducing the effects 
of drought and making agricultural water use more efficient. The 
amount of water vapor lost to the environment accounts for 99% 
of the plant water uptake and makes little direct contribution to 
plant growth [1,2]. In arid and semi arid areas actively growing 
plants would transpire water equal to its weight each hour if wa-
ter is supplied adequately [3]. Plant tolerance to drought results 
from both morphological adaptation and responses at biochemi-
cal and physiological levels [4]. Different mechanisms contribute 
to drought resistance in plants such as avoidance of water deficits 
by drought escape, water conservation, and more efficient water 
uptake [5]. Thus, plants close their stomata apparatus and modu-
late their leaf area, and thereby adjust the loss of water from the 
canopy [6]. Stomatal control is the first and most important step 
in response to drought, as stomatal conductance reduces the rate 
of water loss and slows the rate of water stress development and 
minimizes its severity [7]. Photosynthesis is strongly affected by 
water shortage as a decrease in stomatal conductance reduces the 
CO2 assimilation [8]. 

Water is also lost to the atmosphere through transpiration and 
the potential for reducing transpirational water loss without signi-
ficantly reducing photosynthetic rate is based on the premise that 
resistance to the movement of carbon dioxide in the mesophyll is 
greater than the stomatal resistance that limits water loss to the 
atmosphere. Application methods using antitranspirants have 

been proposed to reduce water loss and enhance the water status 
of plant.

Davenport., et al. (1971) have pointed out that there are three 
types of antitranspirants, either a waxy compounds which form a 
waxy layer above the plant leaves surface and close stomata ap-
paratus completely or partially close, or chemical compounds that 
control the movement of stomata apparatus and prevent the full 
opening, and the third type reflect the radiation of the leaves and 
reduce the temperature of the leaves, and the first type is the most 
one applied in the field, including paraffin wax, emulsified oils, 
strong alcohol, silicon and plastic substance. 

In Iraq we use some antitanspirants to decreased water stress 
effect on potato plants. Kahlel [9] found that foliar application of 
liquid paraffin at 2% concentration significantly increased the TWC 
(Total Water Content) and total chlorophyll content in leaves, yield 
quantity parameters (tuber number, tuber weight, marketable and 
total tuber yield). Also spraying liquid paraffin reduced the damage 
effect of water stress in drought plants.

Also Kahlel 2015 applying four antitranspirants substances, na-
mely (MgCO3, 3g/L, liquid paraffin 2%, Nu-film 17, 1% Kaolin 5 
g/L.).

The results showed that spraying potato plants with liquid 
paraffin 2% led to the highest total water content (83.37%), sto-
mata area (1.466 μm2/stomata), the lowest relative transpiration 
(0.152%), the lowest leaf water deficit (20.33%) the highest plant 
yield (509.22 g), total yield (24.236 tons/ha), marketable yield 
(22.770 tons/ha) and water use efficiency (11.83 kg/m3).

DOI: 10.31080/ASAG.2019.03.0556

Citation: Abdel-monnem Sadalahah Kahlel. “Using of Antitranspirants to Reduce Transpiration in Semiarid and Arid Areas”. Acta Scientific Agriculture 3.8 
(2019): 13-14.



Volume 3 Issue 8 Augut 2019
© All rights are reserved by Abdel-monnem Sadalahah 
Kahlel.

Using of Antitranspirants to Reduce Transpiration in Semiarid and Arid Areas

14

Bibliography

1. Anderson JE and Kreith F. “Effects of film-forming and silicone 
antitranspirants on four herbaceous plant species”. Plant and 
Soil 49.1 (1978): 161-173.

2. Leek KJ and Kozlowski TT. “Effects of silicone antitranspirants 
on woody plants”. Plant and Soil 40.3 (2006): 493-510. 

3. Moftah AE. “The response of soybean plants, grown under dif-
ferent water regimes, to antitranspirant applications”. Annals 
of Agricultural Sciences 35 (1997): 263-292.

4. Batlang U. “Studies with triazoles to alleviate drought stress 
in greenhouse-grown (Zea mays) seedlings”. M. Sc. Thesis Fac-
ulty of the Virginia Polytechnic Institute and State University 
Blacksburg, Virginia, USA (2006).

5. Jones HG. “Plants and microclimate: A quantitative approach 
to environmental plant physiology”. Cambridge University 
Press, Cambridge, UK, (1983): 430.

6. Passioura JB. “Drought and drought tolerance”. In: BELHAS-
SEN E. (ed.) Drought tolerance in higher plants:genetical, 
physiological and molecular biological analysis. Kluwer Aca-
demic Publishers, The Netherlands (1997): 1-6.

7. Hanson AD and Hitz WD. “Metabolic responses of Mesophytes 
to plant and water deficits”.  Annual Review of Plant Physiology 
33 (1982): 163-203.

8. Cornic G. “Drought stress inhibits photosynthesis by decreas-
ing stomatal aperture by affecting ATP synthesis”. Trends in 
Plant Science 5 (2000): 187-188.

9. Kahlel A S. “Effect of Drip Irrigation Intervals and Some anti-
transpirants on the Water Status, Growth and Yield of Potato 
(Solanum tuberosum L.)”. Journal of Agricultural Science and 
Technology B 5 (2015): 15-23.

Citation: Abdel-monnem Sadalahah Kahlel. “Using of Antitranspirants to Reduce Transpiration in Semiarid and Arid Areas”. Acta Scientific Agriculture 3.8 
(2019): 13-14.

https://link.springer.com/article/10.1007/BF02149917
https://link.springer.com/article/10.1007/BF02149917
https://link.springer.com/article/10.1007/BF02149917
https://link.springer.com/article/10.1007/BF00010507
https://link.springer.com/article/10.1007/BF00010507
https://www.cambridge.org/core/books/plants-and-microclimate/A7420295742E44198D8984F21D921058
https://www.cambridge.org/core/books/plants-and-microclimate/A7420295742E44198D8984F21D921058
https://www.cambridge.org/core/books/plants-and-microclimate/A7420295742E44198D8984F21D921058
https://www.annualreviews.org/doi/abs/10.1146/annurev.pp.33.060182.001115
https://www.annualreviews.org/doi/abs/10.1146/annurev.pp.33.060182.001115
https://www.annualreviews.org/doi/abs/10.1146/annurev.pp.33.060182.001115
https://www.researchgate.net/publication/248501008_Drought_stress_inhibits_photosynthesis_by_decreasing_stomatal_aperture_-_Not_by_affecting_ATP_synthesis
https://www.researchgate.net/publication/248501008_Drought_stress_inhibits_photosynthesis_by_decreasing_stomatal_aperture_-_Not_by_affecting_ATP_synthesis
https://www.researchgate.net/publication/248501008_Drought_stress_inhibits_photosynthesis_by_decreasing_stomatal_aperture_-_Not_by_affecting_ATP_synthesis
https://www.researchgate.net/publication/329117515_Effect_of_Drip_Irrigation_Intervals_and_Some_Antitranspirants_on_the_Water_Status_Growth_and_Yield_of_Potato_Solanum_tuberosum_L
https://www.researchgate.net/publication/329117515_Effect_of_Drip_Irrigation_Intervals_and_Some_Antitranspirants_on_the_Water_Status_Growth_and_Yield_of_Potato_Solanum_tuberosum_L
https://www.researchgate.net/publication/329117515_Effect_of_Drip_Irrigation_Intervals_and_Some_Antitranspirants_on_the_Water_Status_Growth_and_Yield_of_Potato_Solanum_tuberosum_L
https://www.researchgate.net/publication/329117515_Effect_of_Drip_Irrigation_Intervals_and_Some_Antitranspirants_on_the_Water_Status_Growth_and_Yield_of_Potato_Solanum_tuberosum_L

	_GoBack
	_GoBack

