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Article Info ABSTRACT

Article type: Background and Objectives: Pistacia atlantica Desf. is an important tree
Full Length Research Paper  species native to the non-northern forests of Iran, forming a green
belt across diverse vegetation regions such as Arasbaran, Zagros, Irano-
Turanian, and the slopes of the Persian Gulf and Oman Sea. Among these,
the Zagros forests are particularly significant due to their ecological roles
in protection and support. However, these forests face escalating threats
from severe dust storms and prolonged droughts. Environmental stressors
like dust and drought can synergistically contribute to the degradation of
Pistacia atlantica populations. This study aimed to evaluate the combined
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effects of drought and dust stress on the growth characteristics of Pistacia
atlantica seedlings, with the goal of enhancing our understanding of their
responses and informing effective management strategies under changing
climatic conditions.

Materials and Methods: The experiment was conducted from March to
December 2023 in the greenhouse of the Faculty of Agriculture and
Natural Resources at Lorestan University. A split-plot experimental
design was employed using a completely randomized approach, with
384 Pistacia atlantica seedlings. Three levels of drought stress were
applied: 100% field capacity (no stress), 75% field capacity, and 50%
field capacity. Additionally, four levels of dust exposure were tested:
0, 350, 750, and 1500 pg/m?®. Growth chambers constructed with plastic
covers (1.8 x 2.5 x 6 meters) were utilized within the greenhouse to house
the pots. To simulate nursery soil conditions, a uniform mixture of
agricultural soil, sand, and manure was used across all treatments. At the
conclusion of the experiment, key morphological traits of the roots, stems,
and leaves were measured.

Results: The findings revealed that both drought and dust stress
significantly impacted the morphological traits of Pistacia atlantica
seedlings. Severe reductions in growth characteristics were observed under
50% field capacity combined with 1500 pg/m* dust exposure. The highest
values for leaf area (81.8 cm?), number of leaves (156.75 per seedling),
stem length (87.25 cm), number of branches (39.5 per seedling), collar
diameter (9.40 mm), and stem diameter (8.75 mm) were recorded under
optimal conditions (100% field capacity with no dust). Drought stress alone
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significantly reduced stem diameter, with the highest value (9.53 mm)
observed at 100% field capacity. Fresh and dry weights of leaves,
branches, and roots also decreased under drought and dust stress. The
greatest fresh branch weight (16.62 g), dry branch weight (10.14 g), fresh
root weight (11.65 g), dry root weight (8.55 g), fresh leaf weight (8.204 g),
dry leaf weight (5.339 g), and total dry weight (24.033 g) were recorded in
the control treatment (100% field capacity with no dust). Interestingly,
root volume increased under stress conditions, with the highest root
volume (17.8 cm?®) observed at 50% field capacity combined with 1500
pug/m? dust exposure.

Conclusion: This study highlights that dust stress exacerbates the
detrimental effects of drought on Pistacia atlantica seedlings.
Morphological traits were most severely impacted under 50% field
capacity drought stress, with these effects becoming more pronounced at
higher dust concentrations (1500 pg/m?3). These results underscore the
critical role that the simultaneous occurrence of drought and dust plays in
the decline of Pistacia atlantica populations in the Zagros forests. The
findings provide valuable insights into sustainable forest management
practices and emphasize the urgency of developing strategies to enhance
the resilience of Pistacia atlantica trees against environmental stressors.
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Figure 1. Applying of dust on seedlings inside the chamber and the measurement of its concentration by a.
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Figure 2. Measurement of leaf area and collar diameter of pistachio seedling.
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Figure 3. Comparison of seedling growth under irrigation at control, 75%, and 50% field capacity
(labeled A, B, and C, respectively) at a dust concentration of 350 micrograms per cubic meter.
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Table 1. Variance analysis and mean square of the effect of drought stress and dust on some morphological
characteristics of pistachio seedlings.

S e B i s sl Sl al dsb “’Ui s
Root Collar Shoot Leaf Stem bl
Leaf area . S.0.V
volume diameter number number length DF.
444994 47897 9202 1235817 60197.17  9256.15° 2 S
Drought stress
| glas
2.97 2.53 0.21 1.39 1.12 2.72 6 Sl
Main error
*k *k *k *k *3k *3k )L:..Gjé‘)f
2477.34 204.33 12.62 156.17 1178.7 602.09 3
Dust
*k *k *k *k *k *k JL}"‘,é‘;X& L-)::J
297.77 18.48 5.30 26.06 151.3 60.98 6
Drought stress x Dust
b gl
2.54 1.22 0.79 8.02 2.5 4.09 27 oSG
Sub-error
s
3.14 9.67 12.62 10.25 5.85 4.17 - uﬂg e
V.

@L&)L«:; Lﬁ)‘)@&.ﬁ it Ege ) r.,\.c JKJL_:.:HS‘; .A..a;)\ sdo 30 C)lz.» Bt LAJL:..;J L;JBL;I&AJKJL;{ ) M.M'j*
*, ** indicate the significance of treatments at 5% and 1% levels, respectively, and ™ indicates the nonsignificant
differences between treatments
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Table 2. Variance analysis and mean square of the effect of drought stress and dust on some morphological of
characteristics pistachio seedlings.

St by SOy KeF 0y KEE 03 EReT) EReT) EReT) EReT) s
N R ¢ N B ¢ ' Sl S
5 D) @l Sy 5 4l W Sy iyl e e
Total Root Shoot Leaf Total Root Stem Leaf DF 8.0.v
DW DW DW DW FW FW FW FW o
102817 13.69" 14.27" 8.40" 261747 24417 52697 16817 2 o
Drought stress
| glax
0.79 291 8.02 22.5 0.52 0.33 2.03 0.42 6 Sl
Main error
688.07 85 186.07 11.67 14.60.10 185.16 313.30 48.17 3 e
Dust
11.03 0.90 2.17 2.97 3.52™ 2.25 2.42 2.03
Drought stress x Dust
5 gla
1.25 0.18 0.52 0.33 2.03 0.42 0.96 0.42 27 Fre
Sub-error
Ol s 5
9.73 9.12 14.41 13.56 6.76 8.7 10.14 16.49 - i
C.V.

Colajles o Slsgme N 3y pe S ™ 5 dos3 ) 5 A3 0 a5 sl (ol e Sl oS @ 5

*, ** indicate the significance of treatments at 5% and 1% levels, respectively, and ™ indicates the nonsignificant differences
between treatments
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Table 3. Mean comparison of the effect of drought stress and dust on some morphological characteristics of
pistachio seedlings.

la S5 bales
Traits Treatments
Spph. MR GBS s Bl b Mes S S s
Leaf area Root Collar Shoot Leafnumber  Stem length Dust Drought
2 volume diameter number 3
(Cm") (Cm’) (mm) (per plant) (per plant) (Cm) (pgr/m’) Stress
81.8° 7.2° 9.40° 39.5° 156.75° 87.25° 0
80.8° 9.6% 9.3 38.5° 151.75 77.5° 350 100% FC
77.65 15.9% 9.27° 36.5° 150.25° 74.1° 750 ’
70.42° 15.95%® 8.66 35.75° 148.25° 61.37° 1500
79.46° 10.25¢ 7.82% 32.75° 62° 47.92¢ 0
67.1° 12.17%¢ 7.93% 22.5% 51.75% 45.62¢ 350 ,
d be be be cd e 75 A] FC
46.1 13.27 6.76 21.5 43.5 40.42 750
36.72° 16.6% 5.04% 21% 38.25% 34.55° 1500
66.2° 5.02f 7.33% 25.25° 63.5° 36.57° 0
54.80° 6.13f 3.48¢ 23.75° 45 26.02¢ 350 ,
f d d c de g 50% FC
31.27 9.95 3.11 17.25 33.75 25.8 750
26.138 17.8° 3.61¢ 17.25° 27.5° 24.578 1500
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Table 4. Mean comparison of the effect of drought stress and dust on some morphological characteristics of
the Pistacia atlantica Desf.
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