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Extended Abstract

Background and Objective: The natural forests of southern Iran have adapted to the region's
harsh climatic conditions over millennia, and their stability is profoundly dependent on soil health
and quality. In arid ecosystems, tree species play a vital role in forest productivity by inducing
changes in the physical, chemical, and biological properties of the soil. Tree canopies create
"islands of fertility" by accumulating nutrients and enhancing microbial activity, the extent of
which is directly correlated with canopy size. Despite this importance, no comprehensive study
has yet evaluated the impact of two valuable native species, Moringa peregrina and Salvadora
persica, on soil characteristics or determined their Soil Quality Index (SQI) within the Saharo-
Sindian phytogeographical region. Therefore, this study aims to elucidate the influence of these
species on the soil and analyze the drivers of ecological change. The findings provide a
comprehensive perspective on plant-soil interactions, assisting managers and planners in adopting
optimal strategies for the sustainable management and conservation of these unique forests.

Material and Methods: This research was conducted in two 1-hectare plots within the habitats of
Moringa peregrina (Bashagard) and Salvadora persica (Bandar Abbas). In each habitat, 15 trees
were randomly selected, and soil sampling (0—15 cm depth) was performed under the canopy and
in open spaces (control) facing east. For each species, samples from every three trees were pooled
to obtain five composite samples per position. Once sieved (2 mm), the samples were divided into
two portions: one stored at -20°C for microbial activity assays and the other at ambient
temperature for physicochemical analysis. After measuring soil properties using standard
methods, data normality was verified via the Shapiro-Wilk test. Statistical comparisons between
under-canopy and open-area positions were performed using independent t-tests (for normal data)
or the Mann-Whitney U test (for non-normal data). Finally, the Soil Quality Index (SQI) was
calculated and analyzed using the aforementioned statistical methods.
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Results: The results indicated that beneath the canopy of Moringa peregrina, electrical
conductivity (2.11 dS/m), organic carbon (0.89%), total nitrogen (0.089%), available phosphorus
(12.94 mg/kg), available calcium (347.89 mg/kg), available magnesium (33.04 mg/kg), and
nitrification potential (97.07 ug NO2-N g! dry soil Sh™') were significantly higher than in open
areas, while soil pH (7.92) was significantly higher in the open areas. Beneath the canopies of
both M. peregrina and Salvadora persica, significant increases were observed in available
potassium (843.09 and 289.64 mg/kg, respectively), available manganese (5.7 and 4.06 mg/kg,
respectively), and basal respiration (1.73 and 0.74 mg CO2 g dry soil 24h™") compared to their
respective controls. Substrate-induced respiration (SIR) showed significant differences under the
canopy of M. peregrina (11.44 mg CO2 100g™! dry soil h™") and in the open areas of S. persica
(6.62 mg CO2 100g™" dry soil h™*). The Soil Quality Index (SQI = 7) showed a significant
difference only beneath the canopy of M. peregrina in Bashagard.

Conclusion: This study demonstrates that both species induce significant modifications in the
physicochemical and biological soil properties, as well as the Soil Quality Index, within their
respective habitats. These findings emphasize that dominant species in each habitat reflect
complex interactions between biotic and abiotic factors, with soil acting as a key environmental
driver in the development and stability of vegetation cover. Given the importance of continuous
soil monitoring, tracking changes in soil characteristics over different time intervals and
conducting periodic assessments can provide a more accurate evaluation of ecological trends.
Such data offer reliable insights for the scientific management and conservation of Saharo-Sindian
forests.

Keywords: Bashagard, Bandar Abbas, Saharo-Sindian, soil physicochemical and biological
properties.
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Je LB o
02221 10 6 o BB
Absorbable sodium
Jo LG -l
0222 10 6 ol JB o

Absorbable iron
Sl e pds ™ Loy 44 Sl Clad 53 Jls sme abasly (glols **
** Significant relationship at 99% confidence level and "™ non-significance

s gl e gl Ol J6 &,‘J 3 ke ‘CL*‘;‘ Indipendent Sample T- |Jiww. g Q‘,ﬁﬂ 3
&LMJ‘\-: M‘)J ‘\O dl.‘.:.q.b‘ c]a.—u B ‘)‘JL;'.M &J%’.’?-‘ —0.5‘.) CU d)j‘.‘." 9 JT’.J le.(&g:,.::jjﬂ AMJ“LEA 6‘f Test
el X Jsd) A eslinl #5888 by sl

38U 3 #58 B8 Jloj glaesls L S gla pine 50 sl Jites 5 RPVSER i pRve
Table 3. Independent Sample T-Test for some soil variables with normal data of M. peregrina in

Bashagerd
Sold e o3l a3 & A e
Sig Df t Parameter
Ll <
0.202 ™ 8 1391 G
Saturation moisture
N Franw|
0.032 8 -2.58 tr
pH
S s laa
0.013 " 4.21 4.099 s
Electrical conductivity
= LG el
0.049 * 417 2.743 o K
Absorbable phosphorus
J>= LB [
0.002 ** 8 4.491 o S e

Absorbable potassium
Sol3 sma ple " 5 Ao, 40 544 Qt?"‘b‘cl""ﬁ)b&"“ ol ghls o g ® 5

** and * have a significant relationship at the 99 and 95 percent confidence level, respectively, and ns is non-significant
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Continued Table 3.
Sols sme ol31 a3 & olda e
Sig Df t Parameter
= LG
0.014" 4.14 4.11 i BB e
Absorbable calcium
SUSUER
0.04° 8 2.449 A B e
Absorbable magnesium
d 6 S
0.000 ** 8 5.749 =
Absorbable manganese
Je LB o
0.167 ™ 8 1.521 i BB
Absorbable sodium
J= LG oal
0.347 18 8 0.999 o BB o
Absorbable iron
L e
0.000 ** 8 6.997 Sl o
Basal microbial respiration
- /i‘ ‘o
0.000 ** 8 9.632 S S o
Substrate-induced respiration
O e K 25 L
0.000 ** 8 9.632 el Jely

Nitrification potential

Sologae pde ™ 5 A3 40 549 Ql:‘:.o.lg\c}a..ﬂ)g)\:@m ol ghls o g ® ™

i

** and * have a significant relationship at the 99 and 95 percent confidence level, respectively, and ns is non-significant

—os S =l ¥ ) sl mE L gL

Lis #5885 20 Lo s s sles G
03,51 0 U 55 sy ls pme &S e ize gl
el el - Jodr s oS, skilea Ul
25 3 A F038 26 05 o5 oS andnd Sl
F38 26 s 0o b ine Sos el s me 5 2

AR

Indipendent Sample T- |Jiwwe 5 O3e 515

—o3ls #U 05 5 25 Slauad se Aslie (sl Test
8 ) A eslanad g 4.2}5 Jb i sla
Slp ks cul jasiie s Jsdr 3 oS shiles
5 Sl al o (Ol LB S gl pine
gl 3l pme SO 05l 20 el

el Cewdds Lz 53 40 Ol
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bt 3 gz S Jbo s glaesls L S s e 50 6l Jie 5 Oyesl =8 sl
Table 4. Independent Sample T-Test for some soil variables with normal data of S. persica in Bandar

Abbas
Sols sme L;;\)'T =y & ol gresy
Sig df t Parameter
0.524 8 -0.667 o
Clay
0.957 ™ 8 -0.055 o
Sand
Ll &
0.277 ™ 8 1.166 Gt
Saturation moisture
&5 oo
0.346 ™ 8 -1.002 T
pH
7.
0.056 ™ 8 2.229 S oS
Organic carbon
059 o
0.056 ™ 8 2.229 S0
Total nitrogen
0.064 ™ 8 2.148 = BB
Absorbable phosphorus
= LG Ly
0.01° 8 3.360 = JE ey
Absorbable potassium
J= LG
0.247 ™ 8 1.428 = A g
Absorbable calcium
I LG K
0.018° 8 2.982 =
Absorbable manganese
0.98 ™ 8 0.026 i LB s
Absorbable zinc
- L: o
0.029 * 8 2.666 GO R O
Basal microbial respiration
< -t i‘ o
0.000 ** 8 -10.401 I LR O
Substrate-induced respiration
0.343 1 8 -1.007 G RS S
Microbial biomass carbon
SRR LI HeY
0.144 8 -1.620 Ol Sl

Nitrification potential

k5.}'°;;"’~‘ f'k’ ns 9 Aoy q0 9 Q4 Ql.'..;».]a‘ cla.w BE )‘J;;'J.A 4.]&3\) 6\)\; “‘.";J—T‘\-jﬁi }ie;?r
** and * have a significant relationship at the 99 and 95 percent confidence level, respectively, and ns is non-significant
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Table 5. Comparison of the mean (+ standard error) in significant variables of different soil
characteristics in M. peregrina in Bashagerd

(dals) GU U9

Outside th T .
utside the canopy
(Control) Under the canopy Parameter
2 del
7.92 +£0.04* 7.71 + 0.06° oo
pH
" g ) S el
0.65 + 0.05" 2.11+035° (5 2 i) S0 el
Electrical conductivity (dS/m)
I
0.36 = 0,020 0.89 40,18 (o) 8
Organic carbon (%)
0.036 +0.002° 0.089 4 0.018° (o) J$ 0355
Total nitrogen (%)
P - e LG i
4.89£0.43 12,94 +2.9° (p S5hS 53 0 S ke) Sl LB i
Absorbable phosphorus (mg/kg)
$ $ J LG L
26093 +£11.97°  843.09 +129.07° (0058 22 02 le) e B el
Absorbable potassium (mg/kg)
- P . "
87.17 + 8.4 347.89 + 62,63 (p S5hS 53 0 S ko) Clr LB s
Absorbable calcium (mg/kg)
P - . 6w
9.72+1.53b 33.04 +9.39° (o S kS 53 ¢ 8 ko) Sdr LG o 5000
Absorbable magnesium (mg/kg)
P P - 5 o<
251+0.11° 5.7+0.54 (¢ S 5hS 53 p S ko) o L5 58
Absorbable manganese (mg/kg)
tele Y s Six S § : LS| Y LS
0.51+0.11° 173 £0.13¢ (el Tt s 05 40 S Sl e S k) el
Basal microbial respiration (mg CO».g™' dm.24 h™)
cele s i S 8 : LS| Y TR
4314039 11.44+0.62° (el 2 SE S b 00 S SIS £ S ) Sz
Substrate-induced respiration (mg CO,.100 g™ dm.h™)
0 3131 L 5 055550 ¢S 5508) O gl 2 Jomiley
56.31 +8.86" 97.07 +11.27

(\L&hﬂ@).}&.ﬁl}'—&lﬁ-rﬁjﬁ)b
Nitrification potential (ug N.g"'dm.5h™)

| Lawiu O I e Ml sias LS Doslite By - iy s
Different letters in each row indicate significant differences between means

}i.sbia w‘wvﬁd‘)b BL) 6)}%0“ —oj)f C_{L’b &9y LSL‘“LJ}JP' @L’bb‘i;-}:l.:
2 Sl s aly S 5 Sl RB pKe  ely Slp btz B85 20 05 s 25 gloles gy
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Table 6. Comparison of the mean (+ standard error) in significant variables of different soil
characteristics in S. persica in Bandar Abbas

(Lal) b Oy, . .
Outsid t}? - T -
utside the canopy
(Control) Under the canopy Parameter
Y $ j G t8
139.18 + 24.55 289.64 + 37.45° (p S5hS 53 0 S o) il BB onls
Absorbable potassium (mg/kg)
P P - b o5
2.45+0.38° 4.06 + 0.37° (¢ 55k 3 p S ko) i LB 58
Absorbable manganese (mg/kg)
“ Y S n . . é . \ I e
0.51+0.07° 0.74 +0.03 (Lol T2 s St St eS8 55 (08 AeeSIss o5 o)l i
Basal microbial respiration (mg CO,.g™! dm.24 h™)
- no. . é . ' é -t /~\ toe
6.62 + 0.440 1.73£0.13 (el 2 SEE RS e 02 S SIS 15 ) L 8
Substrate-induced respiration (mg C0O,.100 g™' dm.h™)
obs dwwlise gl Indipendent Sample T-Test T 2 8 65 55 0 S CiS et ml
68 53 gl S cuiS jasls Jb s slacsls 5 0o Jl) Kby swle el plil 5l

(A Jd) LS eslaal L5 Jbe 5 m'jf 93, sbaesls WS (asie (03 5

Qs 5oOssl Sl (V dsd)

T 5 738 a8 S S el gl Sk mls Oya3l =V Jgdr
Table 7. Shapiro-Wilk Test for soil quality index of M. peregrina and S. persica

Sols sma ol3l a3 CL: Cund g0 <58 ety
Sig df Canopy location Species Parameter
G .
0.245" 5 (Ghave )
Under the canopy Fo8
Lo ~
0.111* 5 AR M. peregrina |
Outside the canopy S ciS el
G s . o
0.392° 5 (G Soil quality index
Under the canopy &
G .
0.236* 5 oo S. persica

Outside the canopy

*Normality of the variable eie 03 Jlo 3 ¥

Eas C))g 6‘.&4&}5 Jb-wupu 6\J.> Jj:.w.a - C)j,a)'T—/\ J gl
Table 8- Independent Sample T-Test for soil quality index M. peregrina and S. persica

6)‘%5"“ 63')\ a5 & Sldis 4)}5 i
Sig df t Species Parameter
0.000 ** 8 5.752 € . |
M. peregrina S S el
0.748 1s 8 -0.333 g Soil quahty index
S. persica

6):&.4 rv\b ns EEY- ST 44 qL:Jol cla.w BE) )\b";'\’u A.]a.gl) 6|)1> i
** Significant relationship at 99% confidence level and ™ non-significance
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Table 9- Comparison of the mean (+ standard error) in the value of the soil quality index in the species

of M. peregrina
Outside the canopy (Control) Under the canopy Parameter
S clsS el
5.5+0.08° 7 +£0.24° i

Soil quality index

Gl b Sols o Jls e D] odinsOlis o sline o >~

Different letters indicate significant differences between means

s il B bl s S pl
— 2 2B s el (RS 4 e S 2N
St F8 b 25 e ST solas s
Solds ol e Sl s 2B Oy
—Sbe s s ol s BS 5l e S
S ol mig OF Jlade iy JTslse Jlaie b ls
5 Sl b I op S i tass onl o
2503 SN paad 5 ph S sy Groees
T 5 SoiY w55 s o F35 2L
Colda Il et 3 5 o el O
shail L b ol 8 sy Sk S

Tarighat and Kooch (2018); Stefanowicz et al.
Keneshloo Ll s 53 55 ciles (2021)

s olelsl s C”K S cslaa luas (2016)
2 rr Okl 5 5 S adlane glasaleas
S g e YIA G /LY ] O S el
53 sdel sty gl wlie L@ oS s 8 5158
b 782U s IS ol Jtagn ol
Olsl 3 S i s g5 25 U s 5 2y s gme
5 sk SRSl cale yls 58 s 26 5 s

OF 53 e lacdls (alpl 4 e ol >

Yo

&

Cou
STy & S M WSk ol
ool s e 4 s O kS 5 cdle 5 S
Sloss Coanl 0T 2 J3e Julse 5 S gla S
F8 58 5 izt b rass al s sl
5 bt (Sexd LS s O K 2 e
23 os S dnal JLalk as won S s
SLS 5w Ulse b gl Osm 4 i 058 £
Gib 3l aS sy e OT iy 5 S 5l e e
DAl w4 e 5 el S osyls w5 S Y
Ll glaasl Lsd oo 20 n50 53 andesl G5
cilks El-Keblawy and Abdelfatah, (2014)
Olisslize sla S5y b 3l o sbeai S )0
sy s el sele chle 5 ol
Sk Solie gl il SN s 0z e plend
Oeoees (Karami Kordalivand et al., 2015) . ,1s
sla S S LS ol Augusto et al. (2002)
b o s IS slagd s s s
IS e S ) s oy b S
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L gl 55 oS L3 S 5,158 01 S b s ysim
5 OSas JMEe Jrasy opl ) edelowsa b
el el Cezay il Shed Glde 5 %S wuly
—pom Obe U3 s BB psba S il
Ol gsb5 pl &8 Conl gline il (gla
Skt S ey Al 2y g T S
Schedlbauer and Miller, 2022; Maleki et ) <.
oS sl e ke il e (al., 2023
350k osbopl OS o b gz 5 7038 26 25 0
O oa U3 & L ubilen Ol 20 5 s oS
S Sl gl el el oL
33 A 0 sy gs S pdS a5 St
S S 5 casby e s 2B o5 s WS
o e Bl Jele s S il 5t
SIS AT gk S 0 Sen S Sl
D e
A e el e LBy s S
s Kimmins (2004) .(Habashi, 2015) > Jal =
S OBl L3 il e Ol s 38 Ol
Sbow ) S gLl i8S e ke
S Jslge Lilsl 5 his o 5 duas Sl
oS Sl G Rl 2L 5 0 bls 5 &y
2303 5135 RSl S 31 s 2 S
Obsss boalaly 53 5 20 O, 5l 2o 'C)j@ [
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55 b s Ale OF Jlie &S by e Slanl 5y
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S 3550 Ollra filine STy 5148 ol (Glodomy

A

53 I oS e Gl & e 5 25 e 035k
izl AE i gb Osm 4 S 26 25
5 emon @3k gltasy o S e
sy calles LT L L glaasl 5 ol sdd ool
.(Tiruneh Asaye, 2017; Zarafshar et al., 2023)
O3 polie 2U ol 4 s 558 26 15 s
Sl LB 5K s e eSS
e BB S s ly lie o 26 25 00 s
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