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1- Phospholipid fatty acids
2- Gas chromatography
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Figure 1- The map of geographic position and distribution of soil samples on geology map
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Table 1- Eleven different tree composition

- . LXWAr- L LIRS

Tree composition S S S Tree cod used
Parrotia persica el 1
Hornbeam Sy 2
Maple oy 3
Parrotia- Hor nbeam Syeam el 4
Hornbeam- Parrotia el =00 5
Hornbeam- Maple cdy—jpee 6
Parrotia- Maple - sl 7
Hornbeam- Maple-Parrotia el =5 pee 8
Maple -Hornbeam -Parrotia ool =5 yem ey 9
Parrotia—Hornbeam- Maple =5 yoa— kel 10
Hornbeam -Parrotia-Maple sl = yee 1
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Table 2- Phospholipid fatty acids signatur es chosen to char acterize micr obial community structure.
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Micr oor ganisms Fatty acid
1520 )95k ¥ guns 1 gl ;8 :
: i 16:1 w5¢
Arbuscular Mycorrhiza Fungi(AMF)
L 16:0 10-methyl
s 7S g 17:0 10-methyl
Actinobacteria 18:0 10-methyl
. 18:2w6
bz, 16:1w9¢
fungus 18:1w9c
R 14:0is0
o9 S S 15:00
General bacteria 17:00
- _ . 16:1 w7c
-5 sl S 181 w7c
Gram- bacteria 19:0 cyclo
15:.0is0
. _ . 15:0 anteiso
Cudo—0,5 g5 S 16:0 iso
Gram*bacteria 17:0is0
17:0 anteiso
.. 20:2w6¢
5959590 20:30w6c
Protozoa 20:4w6¢C
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1- Least significant difference
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1- Arbuscular mycorrhizal fungi
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Table 3- Statistical description of soil propertiesin the study area

S S A o2 o oSke
Soil properties Minimum Maximum Mean
pH 5.65 7.46 6.44
EC(uSiemens/cm) 221.00 741.00 448.85
Electrical conductivity
() J2leo paanddS’ glacly 5 0.80 21.00 4.25
Equivalent calcium carbonate (%)
) ST emss 3.12 9.26 5.42
Organic carbon %
(L)JS o9 0.25 0.57 0.38
Total nitrogen (%)
(AR 30.42 63.33 43.86
Clay (%)
(% )edaww 31.58 56.50 41.62
Silt (%)
(L) o 4.58 34.67 14.51
Sand (%)
(MgCO2/kgrsoil.day) 19 ,Suo (i 267.14 809.28 433.33

Microbial respiration

(SB o1yl 31,) PLFA Chle Ol pd duogi jlol —€ Jgaa
Table 4- Statistical description of PLFA concentration (soil microorganisms)

(nmol/gr soil) 19,540 seg,5
Microbial group

ARS RO e
Minimum Maximum Mean

523550k ¥ gSan Lo )6

Arbuscular Mycorrhiza Fungi(AMF)

g S g
Actinobacteria
o S S
Generalbacteria
o5 sl S
Gram bacteria
Cuo-p )5 Sl S
Gram*bacteria
bz ,E
Fungi
W yig5e595
Protozoa
JS PLFA
Total PLFA

4.12 11.26 6.98
21.14 60.90 32.58
2.76 11.29 6.52
27.99 80.77 50.38
25.32 80.41 52.58
10.35 39.24 18.70
0.00 3.13 1.44
93.21 274.95 169.17
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Introduction: Soil microorganisms are the essential part of forest ecosystems which play a key role on soil
nutrient changes. The biological activity in soil is largely concentrated in topsoil. Despite the small volume of
microorganisms in soil, they have a key role on nitrogen, sulphur and phosphorous cycles and the decomposition
of organic residues. Soil microorganisms have been identified as the sensitive indicators for soil quality. The
composition of microorganisms and their fractional activities in soils significantly affect biochemical cycles,
carbon sequestration and soil fertility. As soil microbial communities respond differently respected to
environmental conditions, it seems that variation in forest ecosystem could significantly affect microbial
community. Plants are one of the important variables for assessing soil microbial communities which their effect
is related to root secretions and litter decomposition. The phospholipid fatty acid (PLFA) analysis is one of the
methods that can overcome the problem of selective growth of microorganisms on culture media which is a
major defect in the identification of microbial diversity. The objective of this study was to investigate the effects
of different tree compositions and soil properties on soil microbial community using PLFA analysis approach.

Materials and Methods: This study was conducted in ShastKalate forest, an experimental forest station of
Gorgan University, located at eastern Caspian region, North of Iran (36° 43" 27" N ,54°24' 57" E). Eleven
different tree compositions were selected and the surface soils collected from 0-10 cm depth of 33 plots. Soil
samples were air dried and passed through a 2mm sieve. Then one portion of the sieved samples was used for
physical and chemical analyses. The other portion was rewetted to 65% of field capacity and incubated at 37 °C
for 3 days to analyses PLFA. Soil particle size distribution (clay, silt and sand) was determined using the
hydrometer method. Soil pH in I/ 2.5 soil to water suspension and electrical conductivity (EC) in the same
extract were measured.. Calcium carbonate equivalent (CCE),soil organic carbon (OC) and total nitrogen (TN)
was determined, too. Biological analyzes including soil microbial respiration determination and PLFA analysis
were carried out. The PLFA detection and quantification were performed with a Hewlett-Packard 5890 Series |1
gas chromatograph (GC) equipped with an HP Ultra 2 capillary column and a flame ionization detector. The
normalized data were employed for Pearson's correlation analysis and ANOVA to determine the effects of soil
properties and different tree compositions on soil microbial community.

Results and Discussion: Gram+ and Gram- bacteria were the most microorganisms and protozoa were the
least microorganisms in soil samples. The results of the correlation between soil properties and microorganisms
showed that OC and TN had significant positive effects on microorganism’s communities. EC was significantly
correlated with Arbuscular Mycorrhizal Fungi (AMF), actionbacterial, protozoa and total PLFA. In addition, soil
microorganisms and total PLFA were significantly correlated with soil respiration. However, there was no
significant correlation between TN and OC with protozoa. The correlations between pH, EC, CCE and sand with
protozoa were significantly negative, but in the case of silt, this correlation was significantly positive. Different
studies showed that soil organic matter is the main nutrient source for soil microorganisms and soil
microorganisms are also the essential part of C and N cycles. The effects of tree compositions on 16:0 10-
methyl, 18:2 wéc, 20:2 wéc, 20:3 wéc and 20:4 wéc were significant(p<0.05). We found that trees can impact
on soil organic carbon, nitrogen, water content, soil physicochemical properties and the availability of other
nutrients via litter decomposition, roots growth and their exudates. Thus, trees indirectly affect soil
microorganisms. In the single tree species plots, hornbeam species had negative effect on soil microorganism’s
diversity. In two species plots, though hornbeam species positively increased soil microorganisms, but plots
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containing parrotiamaple had the most diversity of microorganism. In addition, in the plots containing three
species, more hornbeam and medium number of parrotia and maple compositions had the positive effect on sail
microorganism diversity.

Conclusions: The present study showed that soil properties and tree compositions had significant effects on
soil microbial groups. Tree compositions including “hornbeam-maple-parrotia” and “hornbean-parrotia-maple”
had the most microorganism diversities, and single hornbeam plots had the least microorganism diversity.

Keywords: Hornbeam, Maple, Microbial community, Parrotia, Phospholipid fatty acids



