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Figure 1. Location of Dashti (A) and Dashtestan cities (B) in Bushehr province
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Table 1. Nonparametric Man-Whitney U Test to compare positions under and outside the canopy of Z. spina-

christi in Dashti and Z. nummularia in Dashtestan

Sologre S olows 9 lade JUEL aeS
Sig N Man-Whitney U parameter spicies
0032 10 5 S
Total manganese
0.548 10 9 S Eal
Total sodium Z. spina-christi
0.548 10 9 & ool
Total iron
0.841 10 11.5 o
Clay
0.008 10 0.0 gl cosh,
Saturation moisture
0.056 10 3 iz
pH
0.008 10 0.0 S5 Sk,
Total phosphorus Z. nummularia
1 10 13 e
Total magnesium
0.841 10 14 & o2l
Total iron
0.841 10 135 storSe By o5

Basal microbial respiration
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Table 2. Independent Sample T-Test for some soil variables with normally distributed dataof Z. spina-christi in

Dashti and Z. nummularia in Dashtestan

S, sxe ESHEESS & ke JUELN a5
Sig df T value parameter spicies
0.015 8 3.09 o Eal
Clay Z. spina-christi
Ls
1 8 0.0 ’
Ao Z. spina-christi
0.094 8 -1.897 Silt Sk,
Z. nummularia
0.814 8 0.243 , Eal
O Z. spina-christi
0.26 8 1213 Sand ke,
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0.204 8 1.384 gl <asb)
Saturation moisture Bty
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. . oH
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oSl colae Z. spina-christi
0.668 8 0445 Electrical conductivity Sodo, -
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Table 3. Comparison of the mean (+ standard error) in different soil characteristics in Z. spina-christi in Dashti

(3al2) 26 o5,

Outside the canopy et 2 .
(Control) Under the canopy Parameter
8.48 +0.79 8+0.63 (42,9 o
Clay (%)
33.2+0.86 3324 1.06 (22,2) s
Silt (%)
58.32 % 1.09 58.72+1.22 (4252 &5
Sand (%)
34.04 +1.28 38.74+3.14 (22, gheil sk,
Saturation moisture (%)
7.14£0.06" 7.38+0.04° e
pH
2474047 2.11+0.17 (o 2 mtjismd) (S isll gl
Electrical conductivity (ds/m)
7.
7.14+0.06° 738 £0.04 2 (o) s
Organic carbon (%)
0.037 £ 0.001 0.038 = 0.002 (r2y2) IS (g
Total nitrogen (%)
5 5 o 8 L
5512.8£397.77  5747.4+393.83 (P55 2 p5hee) iz JB oy
Available potassium (mg/kg)
662.24222" 959.6 +21.24 ° (PSS 2 p S ishen) JS A
Total phosphorus (mg/kg)
1751 +94.54 1762+ 65.12 (P55 2 p5 bee) IS o
Total sodium (mg/kg)
12142.8 +357.84  12253.4+333.53 (P75 )3 p5 shen) JS e
Total magnesium (mg/kg)
169.2+7.2° 202.8493° (P 0 p 7 she) J5 550
Total manganese (mg/kg)
= = . ‘l'
11339 + 361.78 11483 + 218.62 (P79 2 p 5 ske) IS 02
Total iron (mg/kg)
432+0.86" 492 +1.46° (P75 2 T sken) I 55y
Total zinc (mg/kg)
52.3+0.88 51.9+0.78 (22, Kol
Calcium carbonate (%)
- o : e . | e
139+0.13° 2.080.09 @ (el TF ) S22 S 05 50 52 2 205162 5 oo) 4l ndd
Basal microbial respiration (mg CO2.g™* dm.24 h™)
. e : E\.. . | é 5Kl
19.07 +0.56 59.0246.35¢ (Sebo > S22 S o5 Ve 52 00T 208160 05 loe) 405l i
Substrate-induced respiration (mg CO2.100 g' dm.h™)
1.27 +0.06 133£0.17 (S5 S 05 17 2 09585 0 7 sked) oafen 80555 8

Microbial Biomass Carbon (mg biomass-C.100 g™'dm)
£S5 2y bl (g i 395 05 9,5) sl i Sy
126 £6.73 376.87 £17.642 (Celo 0 o Sis S
Nitrification potential (ug N.g™'dm.5h™)
Cawld 5 Sileo Sl Soe OS] saums lid Sglae By, o, 0 00

Different letters in each row indicate significant differences between means
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Table 4. Comparison of the mean (+ standard error) in different soil characteristics in Z. nummularia in

Dashtestan
(sals) zU . .
. T° oI Cl‘ 5 e
Outside the canopy Under the canopy Parameter
(Control)
13.4+0.48 13.8+0.8 (32 o)
Clay (%)
49.6+0.74 472+101 (20,2)
Silt (%)
374097 394132 (32 &5
Sand (%)
37.18 4042 4124071¢ (22)) gledl s,
Saturation moisture (%)
7.42+£0.02" 7.64 = 0.06 * e
pH
133 % 0.05 127+0.13 (o 2 ortajom) S 281l oo
Electrical conductivity (ds/m)
1.7240.07" 226+0.12° o)) s
Organic carbon (%)
0.17 +0.007 b 0.22+0.012° (22,2) J5 0 s
Total nitrogen (%)
13998.66 + 867.57 14472.54 + 694.93 (P55 2 p5slee) ooz LB ponliy
Available potassium (mg/kg)
641+ 11.6" 783830 (PSS 2 p S ishen) JS At
Total phosphorus (mg/kg)
4670 +59.54 @ 4207 +73.56 (TS 52 5 k) IS e
Total sodium (mg/kg)
18559 + 548.38 18137 + 601.68 (S o 5 k) IS e
Total magnesium (mg/kg)
450.8 +3.02 466.4+16.23 (PSS 2 p 7 shen) J5 e
Total manganese (mg/kg)
= = . ‘l'
20442 + 468,14 19361 + 779.2 (S 0o p S ken) J5 02
Total iron (mg/kg)
53.2+0.86 532+ 1.96 (P55 2 sken) IS 55
Total zinc (mg/kg)
536413 5394132 () Sl
Calcium carbonate (%)
2.72+0.11 3314061 (el YT 2 Stz S 05 50 59 008 areSliss 5 hoo) 4tk i3
Basal microbial respiration (mg CO2.g™' dm.24 h™)
PSS S a8 Ve o S aSTes 0,5 ee) a5 Sl eiss
24.9+0.89 258+5.25 (cels
Substrate-induced respiration (mg C0O2.100 g™' dm.h™)
1.67+0.14 " 2.98+0.36¢ (Siz S )

458.93 £34.72°

633.23 +£59.93 2

22005555 (25 o5 ko) (29,50 80555 oS

Microbial biomass carbon (mg biomass-C.100 g™'dm)
5 2 5o oxBolil (S0 55 (39 £.59,50e) el S Sty
(Celo b o Sias S

Nitrification potential (ug N.g™'dm.5h™)
Cald 5 Sileo o Soe OS] saums lid Sglae By, o, o 00

Different letters in each row indicate significant differences between means
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Table 7. Nonparametric Mann-Whitney U test for the soil quality index of Z. spina-christi in Dashti

9l

Sl sxe J5 olass JUEL
Sig N Man-Whitney U parameter
S coas L
0.008 10 S

Soil quality index

oleiss jo Sile, 55 S cuiS asls gl Jites 5 g5l 5 Jgox

Table 8- Independent T-Test for the soil quality index of Z. nummularia in Dashtestan

Sl Fxe solil s o & lade JUEL
Sig df T value parameter
S coas L
0.006 8 3.742 e O

Soil quality index

Siley 9 ,LS sladiss o S cuaS oxls Jade o (Gl olil ) Sl dslin -V Jgo

Table 7. Comparison of the mean (+ standard error) in the soil quality index in Z. spina-christi and Z.

nummularia
(aald) b ¢ . .z
Outsid tE e zb »; 4s5 greLey

utside the canopy Under the canopy Species parameter

(Control)

Ls
7.62+0.1° 8.74 £0.04 2
Z. spina-christi S cuasS el
Q14010 884015¢ Sols, Soil quality index

Z. nummularia

Sl Lo Siboo o sime BT basmsjlis Gglie By > s, y2 40

Different letters in each row indicate significant differences between means
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Abstract

Introduction: To preserve and restore natural habitats, before any work, sufficient information should be available on
the effects of constituent plant species on environmental factors and their habitat needs. Identifying the constituent
elements of the forest, is the most principled way to optimally manage it, because nutrients and soil microorganism’s
activities, especially in arid and semi-arid ecosystems, accumulate under the canopy, and these effects are also related
to the size and extent of the canopy and cause changes in the various soil characteristics. So far, no research has been
conducted on the various soil characteristics under and outside the canopy of the native and valuable species of
Ziziphus spina-christi (L.) Desf. and Ziziphus nummularia (Burm.f.) Wight & Arn., as well as on determining their soil
quality index in these habitats. The purpose of the present study is to investigate the effect of their canopy cover on
various soil properties so that, by better understanding their impact on the soil and the causes of changes in their
habitat, a general perspective can be provided to managers in the fields of natural resources.

Materials and Methods: 15 soil samples were randomly collected from the surface soil under the canopy and outside
the canopy (control) of natural stands of Z. spina-christi in Dashti and Z. nummularia in Dashtestan in Bushehr
province in an eastward direction from a depth of 0 to 15 cm. To obtain a composite soil sample from under and
outside the canopy of Z. spina-christi and Z. nummularia trees, soil samples collected from under and outside the
canopies of three randomly selected trees were thoroughly mixed together and converted into a composite sample,
resulting in five composite soil samples from under the canopy and five composite soil samples from outside the
canopy of Z. spina-christi and Z. nummularia trees. Using standard methods, the physical, chemical and biological
properties of the soil were measured in the collected samples. Then, the normality of some variables was confirmed by
the Shapiro-Wilk test and the positions under and outside the canopies of the two species, Z. spina-christi and Z.
nummularia, were compared with the independent T-test and the non-normal data with the non-parametric Mann-
Whitney U test. The soil quality index was obtained based on three steps: determining the minimum data, giving a
score to each of the data used, and merging and averaging the scores, and was analyzed as above.

Results: Under the canopy of the Z. spina-christi, Mn and Zn concentrations were, 202.8+9.3 and 49.2+1.46 (mg/kg),
respectively. Basal microbial respiration was 2.08+0.09 (mg CO,.g"! dm.24 h™") and Substrate-induced respiration was
59.024£6.35 (mg CO,.100 g™ dm.h™), under the canopy of the Z nummularia, saturated moisture content was
41.2+0.71 (%), OC was 26.2+0.12 (%), N was 0.22+0.012 (%), and microbial biomass carbon was 2.98+0.36 (mg
biomass-C.100 g™'dm), outside the canopy of Z. nummularia, Na concentration was 4670+59.54 (mg/kg. These values
were significantly higher in the respective locations. Under the canopy of both species, pH, 7.38+0.04 and 7.64+0.06,
P, 959.6+21.24 and 783+8.3 (mg/kg), nitrification potential 376.87+17.64 and 633.23+£59.93 (ug N.g"'dm.5h™), and
SQ I 8.74+0.04 and 8.8+0.15, respectively, were significantly higher.

Conclusion: The exchange of nutrients, biological activities and soil quality index were higher under the canopy of Z.
spina-christi and Z. nummularia trees. Therefore, the type of tree species and canopy cover can have different effects
on different soil properties, and to improve these properties, it is necessary to maintain the vegetation cover of the area
and, if necessary, restore it with native species. With continuous soil monitoring, at different time intervals, it is
predicted that in the future it will be possible to more accurately assess the changes in the soil of their habitats and
collect valuable information.
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