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Abstract

Myrtus communis is one the most important Mediterranean species in Zagros forest. Although, M. communis widely
spreads in Zagros forest, little information is available about its distribution in south western parts of Iran. Due to the
lack of information on its distribution in southern Zagros, in the present study soil physical and chemical properties of
M. communis stands in Fars, Khuzestan, and Kohgiluyeh and Boyer Ahmad provinces were determined to generate
basic information about soil properties in its stands in south western provinces of Iran. In each site, five 25 x 25 meter
plots were selected and soil samples were taken from the 0-20 cm layer. Soil analysis included total nitrogen, available
phosphorous, available potassium, organic carbon, pH, texture and bulk density. Our results indicated that the highest
values for soil nitrogen and organic carbon contents belonged to the M. communis stand in Nourabad Mamasani and
were significantly higher compared to the other sites. While the lowest values of soil nitrogen and organic carbon
recorded for Andika, were significantly lower compared to the other sites. M. communis stands in Nourabad Mamasani
had the highest soil fertility, compared to the other sites. Besides, M. communis spreads in neutral or slightly alkaline
soils. Soil textures in the studied sites were loam, sandy loam and silt loam classes. Independent sample #-test showed
that M. communis stands had higher soil nitrogen, organic carbon, phosphorus, and potassium compared to the vicinity
stands. Overall, M. communis prefers coarse and loamy soils with neutral pH or slightly alkaline and high nutrients.

Keywords: Zagros forest, Mediterranean species, Site demands, Nitrogen, Soil nutrients.

Background and Objective: Knowledge about forest tree species and their site demands is a fundamental topic in
silviculture and forest soil productivity (Kammesheidt, 2000; Zolfaghari et al., 2017; Ebrahimi Askari et al., 2019),
which can have positive effects on plantation and successful management (Moradi et al., 2017). Myrtus communis is
one the most important Mediterranean species in Zagros forest. Although, M. communis widely distributes in Zagros
forest, little information is available about its distribution in south western of Iran. Therefore, in the present study soil
physical and chemical properties of M. communis stands in Fars, Khuzestan, and Kohgiluyeh and Boyer Ahmad
provinces were determined to generate basic information about soil properties in its stands in south western provinces of
Iran.

Methods: To study soil physical and chemical properties, M. communis stands in Nourabad Mamasani (Fars province),
Lendeh (Kohkiloye and Boyer Ahmad province), Dezful and Andika (Khuzesran province) were selected. In each site,
five 25 x 25 meter plots were selected and soil samples were taken from the 0—20 cm layer. Soil samples were taken
from the four corners and center of each plot and pooled together, finally one pooled soil sample for each plot was
transferred to the lab (Moradi et al., 2022). To compare M. communis stands with the vicinity stands, soil samples were
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collected from the vicinity stands by the same procedure. Soil analysis included total nitrogen, available phosphorous,
available potassium, calcium carbonate equivalent, organic carbon, pH, texture and bulk density. To evaluate the
differences between M. communis sites, one-way ANOVA was used. Besides, independent sample #-test was performed
between soil variables in M. communis stands and soil variables of the vicinity sites. Finally, principal component
analysis (PCA) was used to determine the most important soil factors in M. communis distribution.

Results: Our results indicated that the highest values for soil nitrogen and organic carbon belonged to the M. communis
stand in Nourabad Mamasani. While the lowest values of soil nitrogen and organic carbon recorded for Andika, were
significantly lower compared to the other sites. M. communis stands in Nourabad Mamasani had the highest soil
fertility, compared to the other sites, perhaps due to the higher tree density of M. communis in the Nourabad Mamasani
site. Dezful site had the highest soil bulk density and the lowest soil porosity compared to the other sites. Besides, M.
communis spreads in neutral or slightly alkaline soils. Studied soil textures were loam, sandy loam, and silt loam. First
axis represents the soil physical properties in M. communis distribution. Soil organic carbon, nitrogen, phosphorus,
potassium, and tree density significantly correlated with the second axis. The results of independent sample #-test for M.
communis stands and their vicinity sites showed that M. communis stands had significant higher soil nutrients, but soil
EC, pH and calcium carbonate equivalent were not significantly different between M. communis stands and their
vicinity sites.

Conclusions: Based on the results, M. communis prefers sandy and loam soils with neutral or slightly alkaline pH.
Therefore, the most important factors in M. communis distribution are coarse-textured soils and high soil nutrients. This
means in locations with such a condition, the plantation of the M. communis is recommendable. Moreover, M.
communis stands provide more fertile soil compared to the Brant's oak stands, agricultural lands, and wasteland.
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Table 1. Information of the studied sites

Tree density

Area Elevation

Temperature  Precipitation
. . ' (N/ha) (ha) (m) °C) (mm)
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i 32°9' 24" 49° 28’ 55"
Lendeh 31°0" 16" 50° 29" 7"
) and and 454 25 1100 25 750
31°1' 35" 50° 28" 1"
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Mamasani and and 768 1.56 1000 21 515
soodlol ) 5 35°2' 30" 51 °33'24"
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Fig. 1. Locations of the studied sites in Fars, Kohgiluyeh and Boyer Ahmad, and Khuzestan (red dots maps are the studied locations;
From right: Andika, Nourabad Mamassani, and Lendeh)
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Table 2. Results of one-way ANOVA for soil chemical and physical properties in M. communis stands

Sum of Squares df Mean Square F Sig.
Sl e §yoms @bl als Sl e oSle F oLl Sol3 sae
Between Groups
Wes S o 0.037 3 0.012 0.115 0.950
Elzctrtlp alt Within Groups
conductivity Laos 5 ¢ 1.598 15 0.107
S bl o=
Total
Js 1.635 18
Between Groups
Wes S e 0.223 3 0.074 2.272 0.122
pH Within Groups
251 Loy S 050 0.491 15 0.033
Total
Js 0.714 18
Between Groups
Wes S ope 34.145 3 11.382 9.279 0.001
Organic carbon Within Groups
JT S Loy S 035 18.400 15 1.227
Total
s 52.546 18
Between Groups
Loy S o 0.163 3 0.054 8.868 0.001
Nitrogen Within Groups
D bes S 035 0.092 15 0.006
Total
s 0.255 18
Between Groups
laes S - 2447.436 3 815.812 11.467 0.000
Phosphorus Within Groups
. baes S 0553 1067.175 15 71.145
Total
Js 3514.610 18
Between Groups
Wes S e 231444.558 3 77148.186 12.374 0.000
Potassium Within Groups
("“‘”l" laes S 0553 93518.600 15 6234.573
Total
Js 324963.158 18
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Table 2 (Continued).
Between Groups
Wos S e 875.268 3 291.756 8.123 0.002
Calc1umi c;rl:;(inate Within Groups
cquivaie Laos S Oa3 538.768 15 35918
Jolas oS Oy S 820
Total
s 1414.036 18
Between Groups
bos S o 0.081 3 0.027 24.463 0.000
Bulk density Within Groups
Al Q@ Loy S 055 0.017 15 0.001
Total
s 0.098 18
Between Groups
laes S o 437.189 3 145.730 16.240 0.000
Clay Within Groups
s Loy S 055 134.600 15 8.973
Total
s 571.789 18
Between Groups
bos S e 880.947 3 293.649 8.311 0.002
Silt Within Groups
. Lo S 055 530.000 15 35.333
Total
Js 1410.947 18
Between Groups
bos S e 2509.526 3 836.509 19.274 0.000
Sand Within Groups
o Loy S 353 651.000 15 43.400
Total
5 3160.526 18
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Table 3. Soil chemical and physical properties in the studied stands (data are mean + standard error; different letters representing of
significant differences between the sites in each row).

Noorabad Mamasani Lendeh Andika Dezful
M JL}T)}J oJ K.:.b‘ d)ﬁ))
Nitrogen (%)
0555 0.44% 0.11 a 0.29%£ 0.05b 0.18% 0.06 ¢ 0.31£0.07b
Organic carbon (%)
vﬂ oS 635+ 0.71a 425+ 1.50b 2.67£0.90 ¢ 450 097b
Phosphorus (mg kg™)
" 26.54% 6.90 a 19.83+ 493 b 7.51£1.80¢ 11.17£ 0.92 be
Potassium (mg kg™!)
V“”’L:J 527.40% 58.82 a 352.60% 72.68 b 302.40+ 68.02bc  223.50% 58.81 ¢
Calcium carbonate equivalent
0,
. (%) s 38.30% 7.33 ab 44.68% 6.13 a 3524+ 5.17b 2514+ 4.70¢
> vW«LS ol
pH
ST 7.52+ 0.26 a 733 0.13b 7.33% 0.16 ab 7.43% 0.08 ab
Electrical conductivity
(dS m)
1.31£0.23 a 1.21£0.37a 1.2320.35a 1.29% 0.34a
Clay (%)
o 19.60+ 2.19 b 19.40+ 4.60 b 2440+ 2.19a 10.50+ 1.90 ¢
Silt (%)
. 51.00 5.70 a 4580+ 5.80 a 53.60% 6.76 a 35.00£ 5.22b
Sand (%)
o 29.40% 4.61 be 34.80+ 7.19b 22.00% 7.70 ¢ 54.50% 6.35a
Bulk density (g cm™)
i L;Lf;— 1.19+ 0.01d 1.40% 0.04 b 1.34+0.02 ¢ 1.53+0.03a
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Table 4. Eigenvalues, variance, and Broken-Stick Eigenvalue of principal component analysis

Axis Broken-Stick Eigenvalue Comutative variance Variance Eigenvalues
By o S glas ol e bl okl o5y e
3.10 353 353 4.17
2 2.10 63.1 27.8 2.98
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Fig. 2. Principle component analysis of first and second axes in the studied sites.
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Table 5. Correlation coefficients between the studied soil properties in the PCA and axes 1 and 2

Variables Axis 1 Axis 2
LAJ::.I.A \ B Y B
Bulk density .
L L;H-<" -0.964 —0.064 ns
Sand
s -0.957"" —0.010 ns
o
Clay
0.909™ 0.169 ns
(S
Silt
-1 0.854"* —0.093 ns
Calcium carbonate equivalent .
Jslas S Sl S 0.484 —0.150 ns
Organic carbon .
&ﬂ S —-0.160 ns -0.912
Nitrogen
e —0.162 ns -0.905*
oo
Phosphorus
. 0.160 —0.764™
ns
Potassium
L 0.434 ns -0.737*
Tree density .
Ol s ('S\JJ -0.316 ns -0.634
Electrical conductivity
S bl —0.382 ns 0.113 ns
pH
LSt 0.292 ns —0.273 ns

Loy ) 50 dw}‘c‘}k«)b&ﬁ:};@)bwwﬁ**}* (SN gre b Siesan ms
ns: non significant; * and ** significant at 5 and 1 percents.
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Table 6. Soil physical and chemical properties in the M. communis and vicinity stands based on independent sample #-test (Bold
variables are significantly different between two groups)

df Sig. (2-tailed) Mean Difference Std. Error Difference
! 3l ey (b 43) Sols g Sl sl soltl glas
Electrical conductivity
. —1.441 1 0.1 1364
S bl 36 0.159 0.19669 0.13646
pH
LSl —0.881 36 0.384 —0.05022 0.05698
Organic carbon
i 3.646 36 0.001 2.16189 0.59295
IS
Nitrogen
e 3.634 36 0.001 0.15048 0.04141
QoI
Phosphorus
. 2.781 36 0.009 9.99768 3.59506
jﬂ..w}
Potassium
L 4.519 36 0.000 172.68111 38.20979
Calcium carbonate
cquivalent ~1.524 36 0.137 ~5.66768 3.71932
Bulk density
ol JK;_ -3.863 36 0.000 —0.08666 0.02243
Clay
3.204 36 0.003 5.42415 1.69267
o
Silt
- 5.103 36 0.000 13.77090 2.69852
Sand
o —5.047 36 0.000 —19.19505 3.80319
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