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Abstract

Background and Objective: The Zagros ecosystem, as one of the most important forest ecosystems in Iran, plays a
fundamental role in maintaining ecological balance, safeguarding water resources, and preventing soil erosion. Native
tree species such as wild pistachio (Pistacia atlantica Desf.) and wild almond (Prunus orientalis), due to their specific
biological traits, make substantial contributions for sustaining soil quality. This study was conducted to investigate the
effects of the canopy cover of these species on selected soil physical and chemical properties and nutrient elements
beneath the canopy in the Vezg forest area of Yasou;.

Methods: The study was conducted using a factorial design with three soil depths (0-20, 20—40, and 40—60 cm), two tree
species (Pistacia atlantica Desf. and Prunus orientalis), and two sampling positions relative to the tree trunk (beneath the
canopy and outside the canopy). The experiment was arranged in a completely randomized design with four replications.
Soil physical and chemical properties and nutrient concentrations were measured using standard analytical procedures.

Results: The canopy cover of Pistacia atlantica Desf'and Prunus orientalis in the Vezg forest markedly altered most soil
physical, chemical, and nutrient properties. Except for soil texture, all other attributes were significantly influenced by
the canopy of both species. Specifically, soil equivalent calcium carbonate content, pH, and copper concentrations
decreased, whereas organic carbon, electrical conductivity, nitrogen, phosphorus, potassium, iron, and manganese
increased. Among the nutrients examined, manganese, nitrogen, and zinc exhibited the greatest variations, while
phosphorus, copper, and potassium showed the least changes under canopy influence. The effect of Prunus orientalis on
enhancing soil nutrient was greater than that of Pistacia atlantica.

Conclusion: Overall, the presence of these species contributes positively to key soil attributes, including organic carbon
and nutrient availability. Their decline—particularly under land-use change—may substantially reduce soil quality and
heighten the risk of erosion. Furthermore, tree species identity and canopy structure exert distinct and differential
influences on specific soil properties.
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Fig. 2. A general view of the Vezg study area: wild pistachio (right) and wild almond (left).
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Table 1. Results of the analysis of the studied tree leaves in the Vezg region and the concentrations of the elements.
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&
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Cou g
polie Clle 5 05l 5w Ol s S e ml ) o
35 oAl 5 e it sl s e OLES |y a0l 53 35 e
CS 5 53 6o 5 5 oS J 3y mie aw S,
B3 ) polie le slie &gl shmdls g i olie 05
O3 S g3 3 m polie S 53 Sl T (el
S 55 B S a0k s S S K
3 e sl a5 ol Cuenl g bs 5 o)l
(Liang et al., 2024) .5 » Ll S+ Cwdla

23) Gols g ges Samdse Gos J lls s ¥ s
S s Sns 2 6l Ses 25 (0T 05, 5 SluleLe
b Anse O |y sy se Gble S land
Sl il 5 030 5 4 AL Eds sl ) s el
G5 5 raman (B (g lalan S Il Le O 5 0502
el I S Sl o blae (615t sas ek s
Sl JI S il 58 Gas 5 Candpe S SSen
A3 e 5 Shew (o Ol e Ol il aill
G S5y 5l St ol (1 Jsis) Lles s lobins 455553
53 01 5t Jponn Jsb a4 o 35500 o & Sl T
o ol bl Sl sdme Ol s 5leS ol se ames
Ll g e Sladl ladtlie 5 8 50 b 5 o gbol ~
DiAsh 53 Usd Ll 3 e 3 ekl Lo g
03 S0 5 > Shukla et al. (2006) law s a3 S50

b sl 5553 e o 5 S Ol T 528

Yo

S s oMl 250 F S S alS (gl e sed OIS
S 3 San (FoS 1 b Slailagla 0 s 581
qYV)lC)JBﬁj(jMJ&&)JujIMW
O gee S (613 it sad (S e Sl Po—Fo 5 Yoo (o_Yo
— Sl e S glapad (Sbt gl YA lear) 03 S
gldl ez 53 PH (s 6l e n ¥ S5 5 5 058
=Bl 3,8 b S gLl eglas Sl Ul S
LRS! G 28 b sl Ol (S0
5,58 L dslas (,M..lf ol S ((Jackson, 1975) dwl Koy S
(Alison and Moodie, ;0 IS Jul b 03 S ot 5y,
s 5 (Bremner, 965) JllS S5, b S 055 25 1965)
S5 besl 5,50 (Olsen et al, 1954) - Jsl 55, L S
ool Dol Al 4 (6 S0 slae b oslizal BB wouly o S
Lo 6,8l pesdlad Jiay 4 SO S e b S
S8 las 3| w e 5 (S5 ;e (ol (Richards, 1954)
o&iws aews 4 (Lindsay and Norvell, 1978) DTPA L
Sy a Sl e s (6, Sesll Sl Sl
b S &y 50 (Day, 1965) (5 ey, dn
TxYxY o) ySB Cjb S B s e ol slaesls
S8 93 S pm Slw FoFo s Yo ¥o ooYo LV aw i jw)
Sl 25 el oo s a5l alobs 55 5 031 5 4w alS
F- slaosesl i bl wias SISO ¥ s Glulale 05w s
L:eu,.iL.a aslis 5 Duncan’s Multiple Range Test 5 Test

A3 obdl MSTATC | 3lp 5 alws 4,



C)‘J&oﬁ 3 quuj‘

\f°f/f"~v a)u/rﬁé}zu JLA/@L;JJG Ly,

Ssailaie )3 ) p 3yse GLSE plasd 5 (S s Shs buls 420 Y Jgdr
Table 2. Analysis of variance of the physical and chemical properties of the studied soils in the Vezg region.
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L;I SS s ol s Sk sl S bl o AN o «3l31 Source of variation
Organic Jslas pH Electerical Clay Silt Sand df
carbon conductivity
Calcium (EC)
carbonate
equivalent (CCE)
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Table 3. Mean’ comparison of the properties measured at different soil layers across species in the Vezg region.

Sl ons Jobes el Sl 5 sty (S0 bl ) A o lales
Organic carbon  Calcium carbonate Sl Electerical Clay Silt Sand Treatments
equivalent (CCE) conductivity
pH (EQ)
% ds m % SN 5458
(Wild pistachio) 4.
1.28* 70.2¢ 7.64% 0.55% 19.8* 53.0% 27.1# 0-20 cm
0.86° 78.2° 7.67° 0.532 20.1# 52.7% 27.3% 2040 cm
0.79° 84.12 7.66* 0.46° 20.1# 50.72 29.2¢ 40-60 cm
0.98 77.5 7.66 0.51 20.0 52.1 27.8 Average -, Sl
(Wild almond) &l
1.182 79.42 7.492 0.40? 23.7% 54.0* 22.3% 0-20 cm
0.83° 83.9° 7.46° 0.36% 23.92 54.8% 21.20 20-40 cm
0.74° 84.9° 7.432 0.31° 24.6* 53.22 22.3% 40-60 cm
0.92 82.7 7.46 0.36 24.0 54.0 21.9 Average Sk

s e sl o3 0 Jlesl o 3 SSls gasl el cditees wlie Gy Glols S Ot o sla 1Sl

Means within each column followed by the same letter(s) are not significantly different at the 5% probability level according to Duncan’s test.
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Table 4. Mean’s comparison of the measured properties in soil samples collected under and outside the canopy of wild pistachio and
wild almond trees in the Vezg region.

Mo s Jobs pnds Sy 57 S sty (S0 UL, oo ke Lo leg
Organic carbon CCE pH EC Clay Silt sand
% dSm'! %
(Wild pistachio) .
slale s
1.162 60.8" 7.46b 0.65 19.50 527 27.8° SRR 20
(Inside canopy)
sl ¢
0.89° 66.6 7.762 0.42° 202 51.4* 284 SR Qo
(Outside canopy)
1.02 63.7 7.61 0.54 1985 52.1  28.1 Average ;. S0la
(Wild almond) o3,
sslale s
1.03 67.8° 7.45P 0.532 2470 537% 21.6° SR 0
(Inside canopy)
sl ¢
0.72 7320 7.772 0.35° 233 5370 23.0° SR Qo
(Outside canopy)
0.88 70.5 7.61 0.44 240 5.7 223 Average -l

I s e sl Ly 0 dL@\c\a..ﬂ): L&‘JO}AJTwLA\JicM wlie G, glls &S Oyt o gls Sl

Means within each column followed by the same letter(s) are not significantly different at the 5% probability level according to Duncan’s test.

Sl (ST 5oken Sl 53 okl (LS gla0 5518 2T Ol e
Owliaie ) Cowl o35 OalS s 31 slens LS 5 o,
aslp s b S0 b iasn s et al, 2011
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Table 5. Analysis of variance of soil nutrients in the studied soils in the Vezg region.
Mean squares Sla o S0l }
] solsl s 5 s
g/ N e . a e
2 o ot = ’ 90 df Source of variation
Zn Cu Mn Fe K N
0.042ns 0.287" 25.1* 5.36™ 9318™ 12.8% 0.0m 1 aid
Species
0.221* 0.265" 13.8™ 438" 3841™ 6.2" 0.003** 1 e
Location
0.207* 0.222* 42.6™ 6.28" 15628 483" 0.002** 2 o
Depth
b poxal S
0.063" 0.018ns 0.23ns 0.039™ 588ns 0.44ns 0.0m 1
SpeciesxLocation
GeeX 4 S
0.01m 0.123m 2.38ms 0.36" 1137 0.420s 7.5m 2 )
SpeciesxDepth
GoEX L 50
0.036™ 0.37s 1.66™ 0.698 468 10.4m 0.0m 2 )
LocationxDepth
Gaf X Cand gaxX 5 oS
0.018m 0.026m™ 1.32m 0.073m 203ms 6.5" 8.4ns 2
SpeciesxDepthxLocation
0.025 0.058 1.25 0.337 633 11.1 5.8 36 Error Ua>
47 Total JS
30.4 26.2 18.9 23.4 7.3 22.0 22.7 CV (%) &l ppxs g o2

el Ao 3V 50 Jlazs| C}la.w)s)b&'u;l)‘)l;&yx&—;!ﬁg%)@ s % @S
"ns, * and ** indicate non-significant, and significant effects at the 5% and 1% probability levels, respectively.
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Seoan Liet al. (2007) () Jsdr) Condl azils Jlyean

s 1 St JTasle jlide 5 eslinal B jaud o (g)ls sme

Vo U i oY 3 lsime psb 4 1) olS Slulale 5
ot L3551 s a3l 51 O Sl i 6 e Sl
LS g s Ul zal 5 e JS o) ol s gt 56
G 059 5 I a8 sl OLES 5L o el
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Table 6. Mean’s comparison of the measured nutrient elements in soil samples collected under and outside the canopy of wild
pistachio and wild almond trees in the Vezg region.

S o e el ] e SRy
Zn Cu Mn Fe K P N
mg kg! %

(Wild pistachio) 4.

0.382 0.44° 4,938 2.06° 149.52 8.792 0.0612 Sl 5
S1la L ¢
031 0.64° 3.18 1.42b 138.75 5.66° 0.045° S O
(Outside canopy)
0.34 0.54 4.06 1.74 144.1 7.22 0.053 Average -, Sla

(Wild almond) 03|

Sl s
0.52° 0.63° 3.79 2.81° 124.7 6.37° 0.0582 SRR )
(Inside canopy)
Il
031° 0.75° 2210 2.19 102.4b 5.700 0.037° SR Qo
(Outside canopy)
0.41 0.69 3.0 2.50 1135 6.03 0.047 Average .Sl

I s e sl Ly 0 dL@\c\a..ﬂ): L&‘JO}AJTwLA\JicM wlie G, gls &S Oyt o gls Sl

Means within each column followed by the same letter(s) are not significantly different at the 5% probability level according to Duncan’s test.
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Table 7. Mean’s comparison of the measured nutrient elements at different soil depths across species in the Vezg region.

S o S ol b At 055,54 Laslos
Zn Cu Mn Fe K P N Treatments
mgkg'! % S aY 568

(Wild pistachio) 4.

0.59° 1150 9.01° 5.20 189 12.6° 0.13° 0-20 cm
0.260 0.86° 5.060 3.06° 134> 9.96% 0.09b 20-40 cm
0.300 0.78b 4.87 2.78b 117¢ 7.03b 0.08b 40-60 cm
0.38 0.93 6.31 3.68 146.6 9.86 0.10 Average Sl

(Wild almond) &,

0.48* 0.89? 4.00* 2.18? 1442 8.96% 0.122 0-20 cm
0.28° 0.46° 2.21° 1.76° 107° 6.44° 0.08° 2040 cm
0.452 0.54° 1.90° 1.52° 97.2¢ 5.38° 0.07° 40-60 cm
0.40 0.63 2.70 1.82 116.0 6.92 0.09 Average ujvl”’

LISl e gl Ls 5 0 JL&\CEM): oSSl Q_,»ﬂu,.:l,ﬂlﬁg.x;:«.a wlin G glyls &S Oyt o gls Sl

Means within each column followed by the same letter(s) are not significantly different at the 5% probability level according to Duncan’s test.
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