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Background and Objectives: Water resources are scarce in arid and semi-arid
regions, which makes it challenging to allocate them for development of green
spaces. This includes public and private green spaces, forests and parks, gardens,
and green belts, as water allocation is fiercely competitive with other uses such as
agriculture, industry, and even drinking water. In arid areas, using drought-tolerant
species is crucial to ensure the sustainability of green spaces.

Materials and Methods: This study aims to investigate the impact of drought stress
on water requirement of Chinaberry plants of different ages in the Robatkarim arid
region in Tehran province. The study was conducted using a factorial design scheme
with the factors of species type, age, and drought stress. The study design was
completely randomized, with 10 replications in two consecutive years. The variables
included the species factor (Chinaberry) and the age factor at three different levels
(one, three, and five years). The drought stress factor was divided into three levels:
mild (0.3), intermediate (0.5), and high (0.7) stress levels, resulting in a total of 9
treatments. For each species, 90 microlysimeters were executed, considering the 10
repetitions. The research process includes the phases of determining irrigation
planning, monitoring moisture levels in drought stress levels, measuring the water
requirements of the species, calculating the reference evapotranspiration, and
vegetation coefficient, and evaluating the effects of different drought stress levels on
water requirements. The vegetable factor in this research was Chinaberry species.
The volume of large, medium, and small microlysimeters was estimated at 0.016,
0.01, and 0.004 m®, respectively.

Results: The amount of water consumption in Chinaberry seedlings in the year 2021
and during the growth period of plant and in different applied treatments was: At
drought stress of 0.3 (238.9 mm), 0.5 (282.4 mm) and 0.7 (310.03 mm) at age of 1
year; at drought stress of 0.3 (322 mm), 0.5 (374.8 mm) and 0.7 (421.4 mm) at age
of 3 years; and at drought stress of 0.3 (471.7 mm), 0.5 (374.8 mm) and 0.7 (421.4
mm) at age of 5 years. The amount of water consumption in 2022 for the applied
drought stress treatments was equal to 233.14, 276.6 and 301.13 mm; 314, 364 and
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394 mm; 471.73, 499.1 and 530.73 mm, respectively. Comparison of the mean
values of potential evapotranspiration in the studied Chinaberry seedlings under
different stresses shows that their mean is significant with a probability of 0.01 in
different groups and during the 2021 and 2022. In general, drought regimes affect
the water requirement of Chinaberry at different ages.

Conclusion: It is crucial to consider appropriate drought stress in afforestation plans
in arid and semi-arid areas to save water and provide suitable conditions for tree
growth and survival.

Cite this article as: Asgari, M., Javanmiri Pour, M., Etemad, V., Ahmadaali, Kh., Abdi, E. and Zare, S. (2025). Effect
of drought stress on water requirement of chinaberry (Melia azedarach L.) at diverse ages in two consecutive years.
Climate and Ecosystem of Arid and Semi-arid Regions, 2(1), 105-125.
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Fig. 2 Reference evapotranspiration (mm/ 10 days) in the studied time period in 2021 and 2022
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Fig. 3 Evapotranspiration of 1-year-old Chinaberry in drought stresses of 0.3, 0.5 and 0.7
in April to November in 2021 and 2022
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Fig. 4 Evapotranspiration of 3-year-old Chinaberry under drought stresses of 0.3, 0.5 and 0.7 in April to
November in 2021 and 2022
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Fig. 5 Evapotranspiration of 5-year-old Chinaberry under drought stresses of 0.3, 0.5 and 0.7 in April to

November in 2021 and 2022
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Fig. 6 Plant coefficient of 1-year-old Chinaberry under drought stresses of 0.3, 0.5 and 0.7
in April to November in 2021 and 2022
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Fig. 7 Plant coefficient of 3-year-old Chinaberry under drought stresses of 0.3, 0.5 and 0.7 in April to November
in 2021 and 2022

S 05 s e i Gl e Usls = 1Y 5 0 /0 /Y S gla s Ub@éﬁdﬁj S s
AL o i Jials Wy VEY Jl s (A SKE) Gl laie o maS (ghols Cligus)l 5 8 slasle 5 S
(A JS) ol o S 5T ol sge g ams 51 omy O Fre L5 5555

VY



\Fo ¥ th.)t:j)l.@_) ) O)La..jv Al de

Year 2022 \f+\ Lo

Year 2021\ ¥ - Lo

0.40 0.7

} 035 | == MADO3 weeeeee MAD 05 ==—=MAD 07 fyroy L 06 = =MAD=0.3  eeeeeer MAD=0.5 =———MAD=0.7

v, 030 1 a5

Y 025 Y

z 5, 04

5 020 ke

3] =] §

£ 015 G

8 =02

g 010 &

g 005 8 ol

A 0.00 g8 0
3 & EEFRE|ZREFREZREFREE R R T
3 =528 g5A 8 E[=53[=55Rn85 3§ 3553
g LoFE SB[~ gE|= SE~ g B~ SE|= gE= SE
wn 72} %] 7] %] %] 7] wn 72}

Mar | Apr | May | Jww | Jul | Aug | Sep | Oct Mar | Apr | May | Jun | Jul | Aug | Sep | Oct
Months of year JL. sla Months of year Ji. slsss
|
oLl G 3095 slebe j3 vV 900 o/ (Sis sle 4 s Al = c\J 05 AS cae A SS

VR 5V Fe gladle o

Fig. 8 Plant coefficient of 5-year-old Chinaberry under drought stresses of 0.3, 0.5 and 0.7
in April to November in 2021 and 2022
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Fig. 9 Cumulative amount of water used for 1-year-old Chinaberry variety in drought stresses of 0.3, 0.5 and 0.7
in 2021 and 2022

sladle gl aslas 5,50 S gla 2 5o uﬁuuwﬁé\:oﬁj S35 lp el O aas ;.;T&Q.?J)l.\ia
ol (O K8 cd 170 5 0 /Y dhﬁjl}%'/V&ﬁ);gTJJﬁm)l@éﬂzw QLAY 5V Fee

Y K] /0 /Y é—?—; 6\#&5 BL)

VA



Ql)&mﬁ}djimﬁm

Age 3,2022 \Fe) Jlo dw oy Age 3,2021 Voo Jlo dw e
450
1‘450 i
,1‘400 _43’5350
2 350 [ e 03 ===05 —07 1§
:300 ...... & 300
>0l LT e =
|
. N N A k-
‘3700 Y g 200
2 Y9 150
g 150 =
& »J;>100
o 100 3 50
£ 50 y
T 0 gelgo|semleorlevelselaueeaen
= sogleowlsoolyunlgunlgvlg el = 885 Bdk galn gale gdl=gala g 2l8 g4
G R LR R R R O RM g R™ gRIM gR|M 9R|™ 3 F|M S F[™ 9 F
> = LBl =1 LR =1 LRl =1 L i =1 Lol =1 Ll =1 Ll = n n 0 n " n n n
1] wn 1] wn wn wn 1] 1%}
Mar | Apr May | Jun Tl | Aug 3ep Oct
Mar Apr May | Jun Tl | Aug Sep | Oct
Months of year Jl. gbasle Months JL. s
Y g0 /Y (Sas gl s e aw 5 05 45 3 0dd O pae O reaw ke N IS0

VY 5 VEee gladlu s

Fig. 10 Cumulative amount of water used for 3-year-old Chinaberry variety
in drought stresses of 0.3, 0.5 and 0.7 in 2021 and 2022
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Fig. 11 Cumulative amount of water used for 5-year-old Chinaberry variety
in drought stresses of 0.3, 0.5 and 0.7 in 2021 and 2022
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Table 2. ANOVA test results of potential evapotranspiration in the studied seedlings
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Table 3. Paired t-test results to check the significance of drought stress
in the studied seedlings during the 2021 and 2022
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