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Extended Abstract

Background: The spatial patterns of trees, as the main components of a forest ecosystem, depend
on their internal characteristics, interspecific relationships, and external environmental and habitat
characteristics. The tree species that make up the forest types are among the major factors
influencing soil characteristics through the production of litterfall, and they play an essential role
in the quantity and quality of soil organic matter and the release of soil nutrients. Organic matter
is one of the important parts of the soil, which includes tissue remains of plants and animals, their
undecomposed to partially decomposed components, and dead microorganisms. The presence of
organic matter, in addition to indicating the soil fertility and quality, is considered a suitable
indicator for soil fertility, resulting from the interaction of physical, chemical, and biological
processes. By improving soil granulation conditions, organic matter improves soil porosity and
permeability; therefore, it has an important role in the stability of the ecosystem. For this reason,
examining its various aspects is one of the main needs and the basis of studies on soil quality,
carbon cycles, and climate change. Since there is very little information about the organic matter
that can be extracted with hot water as a qualitative indicator of soil organic matter in forests, the
need to pay attention to better understand the effect of different vegetation types on the soil leads
to a more accurate prediction of the effect of species on ecosystems and their optimal management
for managers and foresters. The present study investigates soil organic carbon and nitrogen with
hot and cold water extraction methods as an indicator of soil material changes in two pure
(Quercus infectoria) and mixed (Quercus libani- Quercus infectoria) types of North Zagros
forests (Armardeh Baneh).

Methods: Different forest types were determined using the opinions of forestry experts and
statistics in the study area. The forestry characteristics were measured with five random 400 m?
sample plots in each type. The topsoil of the studied types was collected using 10 mixed samples
from a depth of 0-10 cm (after removing the litterfall layer). After transporting the soil samples
to the laboratory with plastic bags, the soil samples were passed through a 2 mm sieve and divided
into two parts. A part of the sample was immediately exposed to 4 °C to measure the microbial
mass of carbon and nitrogen, and a part of the sample was placed in the open air to measure
organic carbon and total nitrogen. After measuring the studied variables, the statistical
comparison of the average variables in forest types was evaluated using the independent samples
t-test, analysis of variance, and their correlations with Pearson's correlation coefficient.

Results: The contents of soil organic carbon and total nitrogen in the pure Q. infectoria and Q.
libani-Q. infectoria types did not show significant differences. Although the amounts of hot and
cold water extractable carbon and nitrogen, the microbial carbon, and nitrogen biomass were
higher in Q. libani-Q. infectoria types, this difference was not significant, except for hot-water
extractable carbon. There was a significant correlation between hot-water extractable carbon,
microbial biomass of carbon, and cold-water extractable carbon. A significant correlation was
also observed between hot-water extractable nitrogen and microbial nitrogen and carbon. Finally,
there was a significant correlation between soil nitrogen with microbial biomass carbon and cold-

i Copyright ©2024 Maleki et al. Published by Sari Agricultural Sciences and Natural Resources University.

@ @ This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 Unported License which allows users to read, copy,

Lm distribute and make derivative works for non-commercial purposes from the material, as long as the author of the original work is cited
oroperlv.


https://doaj.org/toc/2676-4296
https://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1
https://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1
https://orcid.org/0000-0001-6140-0516

Maleki et al
Ecology of Iranian Forests, VOI. 12. ISSUE. 1, 2024 ... ....uiniiiee ettt et e et e e e et e e e e e e e ee e e eerte e ea e 51

water extractable nitrogen, but the correlation coefficient was lower than that of soil organic
carbon with microbial biomass carbon and cold-water extractable carbon.

Conclusion: There is an interaction between trees and soil. The growth and production of trees
are related to the soil characteristics; on the other hand, the trees with their leaves and unique
characteristics affect the understory soil. Based on the study outcomes, it can be concluded that
extractable organic matter with hot water can be used as a sensitive indicator of changes in organic
matter quality in forest soils.

Keywords: Hot water extractable organic carbon, Microbial biomass, Pearson's correlation, Soil
characteristics
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Table 2. Mean (+ standard error) physicochemical characteristics of surface soil in Pure infectoria and libani- infectoria

bgile—Usas
libani- infectoria

oAl gl
Pure infectoria

7.86+0.56"
4.15+0.53%
0.65+£0.05%
27.843.342
43+3.04°
29.243.64°

9

6.86+0.51*
5.99+0.76%

0.66+0.01*

33.4£3.42°
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Soil pH
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Sand (%)
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Silt (%)
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Clay (%)
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The different letters indicate significant difference and the same letters indicate non-significant difference.
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Table 3. Correlation organic matter extractable with hot water and physical and chemical characteristics of soil in pure

infectoria and libani- infectoria
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Soil Properties _
(%) v () edew (X)) W] 0595 Sows s
Sand (%) Silt (%) Clay (%) Sk S S Types
Soil pH Soil N Soil
organic C _ _
-0.441 0.470 -0.361 0.110 0.377 0.479 p5 b gl JB JI )8 oA lgsle
Hot-water extractable C Pure infectoria
0.582* -0.015 -0.111 0.088 0.199 0.720%* p5 Ol L gl LB 3,0
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Hot-water extractable C Mgile —=Jasg
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*** Respectively significant at P<0.05 and P<0.01.
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Table 4. Hot-water extractable Carbon and nitrogen, Cold-water extractable carbon and nitrogen and microbial biomass
of carbon and nitrogen surface soil (mean + standard error) in pure infectoria and libani- infectoria

libani- infectoria 355l — Jsus Pure infectoria a5 1355l
765.2+64.61° 588.6:92.64° (p55S 2 pScshe) 25 ST b gl BB I 08
Hot-water extractable organic C (mg kg 1)
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The different letters indicate significant difference and the same letters indicate non-significant difference.
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Table 5. The results of the significance test between the characteristics of soil organic matter
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Figure 1. (a? The correlation between hot water extractable carbon (C hwo) and the microbial biomass carbon (C mic)

in pure infectoria type and (b) libani- infectoria types - (c) the correlation of hot water extractable carbon (C hwo)
with cold water extractable carbon (C cwo) in pure infectoria type and (d) libani- infectoria types
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Figure 2. (a) The correlation between hot water extractable nitrogen (N hwo) and the microbial biomass n_itrogen&ﬂ

mic) in pure infectoria type and (b) libani- infectoria types - (c) the correlation of hot water extractable nitrogen
hwo) with cold water extractable nitrogen (N cwo) in pure infectoria type and (d) libani- infectoria types
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Figure 3. (a) The correlation between soil organic carbon (C? and microbial biomass carbon (C mic) in the pure
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