Original Article

Journal of
Drought and Climate change Research (JDCR)

Spring 2024, Vol.2, No.1, pp 59-76

10.22077/JDCR.2024.7076.1056

Determining the Water Requirement of Tehran Pine and Chinaberry at Various
Vegetative Ages under Drought Stress Conditions

Mohammad Asgari', Vahid Etemad?, Khaled Ahmadaali’, Ehsan Abdi?, Salman Zare®, Mohsen JavanmiriPour*

1. Late PhD Student, Faculty of Natural Resources, University of Tehran, Karaj, Iran.

2. Associate Professor, Department of Forestry and Forest Economics, Faculty of Natural Resources, University of Tehran, Karaj, Iran.
3. Department of Arid and Mountainous Regions Reclamation, Faculty of natural resources, University of Tehran, Karaj, Iran

4. Department of Forestry and Forest Economics, Faculty of natural resources, University of Tehran, Karaj, Iran.

*Corresponding Author: Mjavanmiri@ut.ac.ir

Keywords: Extended abstract

Microlysimeter, Plant Introduction

It is necessary to carefully select appropriate tree and shrub species to develop urban

coefficient, Potential green spaces and plantations to ensure sustainability. This is particularly important

evapotranspiration, Reference in arid and semi-arid regions, where using drought-resistant species is crucial for
evapotranspiration. successfully developing green spaces.
Material and Methods

An experiment was conducted in the Robat-Karim region of Tehran province

to determine the water requirements of Tehran pine and Chinaberry at different

vegetative ages under drought stress. The experiment followed a factorial arrangement

based on a complete randomized block design with 10 replications. The experimental

treatments included species type (pine and olive), age (one, three, and five years old),

and drought stress at three levels (mild (0.3), medium (0.5), and high (0.7)). This study

Received: was conducted to achieve the following objectives: determine the water requirement

23 December 2023 of species, determine the plant factor, and investigate the effect of drought stress on

water requirement and plant factor. The research consisted of several phases, including

moisture monitoring at drought stress levels, measuring the water requirements of

Revised: species, calculating reference evaporation and transpiration, determining vegetation

13 January 2024 coefficients, and evaluating the effects of different drought stresses on water
requirements and vegetation coefficients.

Results and Discussion
Accepted: The study found that Eldarica pine seedlings consumed 239.3, 258.3, 307.13, 310.4,
339.7, 385.13, 414.03, and 498.4 mm of water during the plant growth period in
13 January 2024

different treatments, including drought stress treatments of 0.3, 0.5, and 0.7 at age 1,
drought 0.3, 0.5, and 0.7 at age 3, and drought 0.3, 0.5, and 0.7 at age 5. Similarly,
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the amount of water consumed in Chinaberry seedlings during the growth period of the plant and
in different treatments applied is equal to 238.9, 282.4, 310.03, 322, 374.8, 421.4,471.7, 374.8, and
421.4 mm, respectively. Generally, water loss from plants, such as evaporation and transpiration in
Tehran pine and Chinaberry species, is determined by plant and environmental factors. The effect
of environmental factors on evaporation and transpiration is called atmospheric demand. The higher
the atmospheric demand, the faster the water can evaporate from a free surface. The factors of solar
radiation, temperature, relative humidity, and wind are the most important factors that affect the
atmospheric demand. Approximately 1 to 5% of the amount of radiation absorbed by the leaf is
used for photosynthesis, and about 75 to 85% of it is used for heating the leaf and transpiration. An
increase in solar radiation causes an increase in atmospheric demand. It seems that the higher plant
coefficient is due to the difference in the ecological needs of Chinaberry compared to Tehran Pine.
This tree requires sunny places and rich, deep, cool, and drained soils, but it can grow in all kinds
of soils; it is resistant to drought; it can tolerate frost; and it shows some resistance to soil salinity.
One of the reasons for the higher water requirement of Tehran pine compared to Chinaberry is the
difference in leaf morphology. Tehran pine needs more water than Chinaberry due to having a large
number of double and long needles with a length of 8—15 c¢m in its crown.

Conclusion

The results showed that the water requirement of the Tehran pine species is higher than that of
the Chinaberry in the studied moisture regimes. Furthermore, as the allowed moisture reduction
increased, the water requirement of both Tehran pine and Chinaberry increased in all the studied
ages. Therefore, it is necessary to consider appropriate drought stress points (0.7) in afforestation
plans in arid and semi-arid areas to provide suitable conditions for growth and survival in harsh
conditions.
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