[ Downloaded from yujs.yu.ac.ir on 2026-04-21 ]

O

aF
Journal of Forest Ecosystems Researches, 2025, 4(2): 1-14 e et

Research Article
Monitoring and correlations soil parameter dynamics in Boyer-Ahmad
forests

Yousef Askarit™*', Yaghoub Iranmanesh?>' and Mehdi Pourhashemi?®

Extended Abstract

Background and Objectives: Long-term monitoring of forest soil variables is essential for assessing
ecosystem dynamics and the impacts of environmental and anthropogenic factors on soil. Key soil
parameters, including microbial respiration, soil moisture, organic carbon stocks, available phosphorus, and
nitrogen, are critical in forest ecosystems, especially under current climate change and global warming
conditions. This study aims to measure the physical and chemical properties of the soil in selected fixed
and permanent sample plots within the studied forest stands, facilitating long-term monitoring of soil
changes at these sites.

Materials and Methods: This study focused on monitoring soil changes and analyzing correlations
between soil factors in two sample plots (Parikdan: south slope and Sarabtaveh: north slope) in Boyer-
Ahmad County, Kohgiluyeh and Boyer-Ahmad Province. Two randomly selected one-hectare plots (100 x
100 m) were inventoried, with five systematic soil samples collected from a depth of 0-30 ¢cm in each plot
to measure carbon, nitrogen, phosphorus, moisture, microbial respiration, bulk density, and gravel
percentage. Soil data collection was repeated annually over the three-year project period (2018—2020).

Results: The three-year monitoring project found that the Parikdan plot had significantly higher soil
moisture, microbial respiration, and available phosphorus compared to the Sarabtaveh plot. While only
microbial respiration showed significant variation across the years, soil nitrogen levels were notably higher
in Sarabtaveh during the first two years. The analysis revealed key positive correlations: between soil
organic carbon and total nitrogen, between moisture and microbial respiration, and most importantly, that
soil organic carbon was the strongest indicator of carbon stock in both locations.

Conclusion: Monitoring the dynamics of soil parameters and their interrelationships in forest ecosystems
is critically important, as soil serves as the fundamental substrate for nutrient cycling, carbon sequestration,
and biodiversity maintenance. The physicochemical and biological properties of soil—including organic
carbon, moisture, nitrogen, phosphorus, and microbial activity—exist within a complex network of
interrelationships strongly influenced by environmental and management factors. When soil organic matter
(organic carbon) content is high, more substrates become available for soil microbial respiration.
Additionally, higher soil moisture makes these substrates more readily accessible to microbial populations,
resulting in an increased respiration rate.
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2 Permanent places

! Place-based monitoring
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Figure 1- Soil sampling locations in the sample plot (right) and soil sample collection from the 0-30cm depth left)
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Table 2- Silvicultural characteristics and quantitative parameters of trees in the two sample plots

OaSs p digeianad o oliasls LSy oglolpw digesdalad jo oljasls ol s goe oy
Coppice trees in Parikadan Coppice trees in Sarabtaveh Variable
Cmz Olows
5.14 (+3.25) 5.04 (2.76) '
Number of sprout
9.96 (+3.01) 10.11 (£3.1) e
Diameter sprout (cm)
15.33 (+4.4) 14.44 (£7.02) . 95 e S5
Diameter sprout group (cm)
84.35 (+42.8) 84.91 (+44.5) S
Basal area (m?)
5 Lasgio o
7.05 (+2.32) 6.23 (+2.2) eb gtk
Mean crown diameter (m)
b mlaw
+ +
42.1 (+£25.9) 33.30 (+26.3) Crown area (m?)
7.11 (£2.0 6.82 (+1.8 = £
11 (x2.0) 82 (+1.8) Tree height (m)
OISSS y digesdnkad o LT LS o ol ja digasankad ,o LSS lis o JUes
Highforest trees in Parikadan  Highforest trees in Sarabtaveh Variable
17.44 (£12.3 19.54 (+15.7 e
( ) ( ) Tree diameter (cm)
356.2 (£312.5 491.21 (£250.1 ) 49
( ) ( ) Basal area (m?)
4.97 (£2.97) 3.97 (+2.4) €b busis 2
Mean crown diameter (m)
2752 (+22.8) 24.40 (+16.9) <250 gl gl
Crown area (m?)
CESRIR
6.74 (£3.0) 5.86 (+2.2) "

Tree height (m)
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Table 3- Analysis of variance (ANOVA) of soil variables between Sarabtaveh and Parikadon sample plots
across different years

M.S)) Sl e (Sl
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95 b ) RN LESRY 7. - e e
Moisture Total N Available P OC/ s F
resp. Storage
*k Kk L"
214231.05 611.14 " 0.034 0.894 s 611.14 ™ 0.934" 2 \;Jear
Lo clas
6934.11 299.33 1.771 22.76 299.33 0.424 1 Jb s
Year error
= * jg00 dxlad
218065.44 149.77 ™ 0.012 13.87 "™ 149.77 ™ 0.056 " 1 Lo
Sample plot
o Jgasdaladsr |l
4201.154 62.32 0.004 49.07 ™ 62.32 0.097 ns 2 Lo _“J
Year*Site
o
6835.024 420.30 0.003 64.14 420.30 0.390 24 Error
30 S
Total

OIS 5 ookl digad Slabad 1o S (glaeite aylio -F Jgu

Table 4- Comparison of soil variables in the Sarabtaveh and Perikdan sample plots

Mean) .55l
(Parikadan) o<, (Sarabtaveh) o5l
86.4 (+5.39y 81.9 (+4.67) S I )5 asgal
Carbon Storage (ton/ha)
2.85 £0.16)2 2.94 +0.16y S oS ey
Organic Carbon (/)
17.6 #1.96y 16.2 (+1.86) iz JB s
Auvailable P (mg/kg)
0.22 0.02)° 0.26 +0.01y JS 305
Total N
15.44 +0.75) 15.25 #0.71y gl
Moisture (/)
707.7 53.99)? 640.9 +47.08)° 9550 b

Microbial respiration (mg/kg)
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Figure2- Comparison of total nitrogen in the Sarabtaveh and Perikadan sample plots
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Tableb- Correlation among soil characterizes in Sarabtaveh sample plot
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Carbon storage
1 0.928™ -0.182 -0.153 0.971% JS s
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Table6- Correlation among soil characterizes in Parikdan sample plot
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