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Abstract 

Background and Objective: Zagros forests, as one of Iran's most important carbon sinks, play 

a crucial role in maintaining ecosystem balance and the carbon cycle. Given the increasing 

threats to these forests, accurately identifying and assessing carbon stocks in various forest 

components, such as deadwood, litter, and soil, is particularly important. This study aims to 

investigate how the stand form (high forest and coppice) of Persian oak (Quercus brantii Lindl.) 

affects biomass and carbon stock in deadwood, litter, and soil in the Atashgah forest area of 

Lordegan County in Chaharmahal and Bakhtiari Province, Iran. The goal is to provide more 

accurate data to support better and more sustainable management of these vital ecosystems. 

Methodology: This study evaluated the aboveground biomass and carbon stocks of deadwood, 

litter, and soil in high forest and coppice of Persian oak trees in the Lordegan forest zone. The 

study area, covering 90 hectares, is located in the central Zagros plateau and is predominantly 

characterized by Persian oak vegetation. Thirty random sample plots of 1000 square meters each 

were established to select sample trees. Within each plot, the nearest tree to the center that fell 

within the desired diameter class was chosen, ensuring samples were collected across different 

diameter at breast height (DBH) classes for single-stem trees and different crown diameter 

classes for coppice shoots. Following this procedure, 16 single-stem and 14 coppice trees were 

randomly selected and marked for measurement. The selection aimed to quantify the amount of 

standing deadwood in the form of dried branches present in the investigated trees. Litter and soil 

samples were collected from a depth of 0 to 30 centimeters beneath each tree. A computational 

formula based on carbon concentration, bulk density of the soil, sampling depth, and the 

percentage of coarse fragments was used to measure soil organic carbon. The collected samples 

were transferred to the laboratory for determination of dry weight and carbon content, following 

standard methods for measuring the percentage of organic carbon in plant and soil samples. 

Results: The findings showed that standing deadwood in high forest trees had significant 

statistical differences among various diameter classes, while fallen deadwood did not exhibit 

such differences. The highest values of standing deadwood biomass were observed in the 30-40 

cm diameter class. In contrast, in coppice shoots, fallen deadwood biomass showed significant 

statistical differences among different crown diameter classes. However, the difference in 

standing deadwood biomass between different crown diameter classes of coppice shoots was 

insignificant. A comparison between high forest and coppice revealed that standing deadwood 

biomass in high forest trees exceeded that in coppice. Additionally, the average carbon 

sequestration of deadwood in the study area was calculated as 0.171 tons per hectare. No 

significant statistical differences were observed in soil carbon, nitrogen, and phosphorus content 

between high forest and coppice bases. A high correlation coefficient of 0.94 was observed 
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between soil carbon and nitrogen, while no significant correlation was found between soil 

carbon and phosphorus. The carbon content of litter did not show significant statistical 

differences between high forest and coppice in the study area. Overall, the average carbon 

sequestration of litter in the study area was estimated as 0.327 tons per hectare. 

Conclusion: Despite considerable attention to aboveground and belowground carbon stocks in 

forest ecosystems, carbon stored in deadwood has received less emphasis. However, deadwood 

can represent a significant portion of forest carbon reserves. Dominant tree species and 

structural characteristics of the forest, such as population density, diameter at breast height, and 

tree height, are important factors in determining aboveground biomass and carbon storage. This 

study identified the average quantitative differences between high forest and coppice trees as the 

main reasons for differences in aboveground biomass and carbon storage in standing and fallen 

deadwood. Furthermore, the impact of disturbances and human interventions on the reduction of 

soil carbon stocks was examined. The study found that soil carbon stocks were similar in both 

growth forms, which was related to the similarity in litter volume in the two habitats. This 

research highlights the importance of carbon storage in deadwood, litter, and soil and its impact 

on forest ecosystems, contributing to improved forest management and biodiversity 

preservation. 
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SE ± Mean 
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10<  8 0.067±  0.266 0.226±  0.41 

20 − 10 25  0.308±  0.61 0.029±  0.228 

30 − 20 20 2.117±  4.83 0.178±  0.424 

40 − 30 17 13.78±  20.62 1.768±  2.096 
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6−  4 16 1.492±  5.86 0.309±  0.622 

8 − 6 5 0.785±  2.973 0.137±  0.852 

8>  1 0.73±  4.7 0.075±  1.055 

Mean  3.606 0.556 

Sum of Squares  47.206 1.809 

F  0.407 5.575 

.Sig  0.8 0.015 

  

 (��3�
+25 @��<� ' t  �*���+ 1��	12�,
� 
B�R 1�9��,�,�<*��  �,�<H� Q�	 ��<R�, ���,,�2  
�R� ,�2 �+ ���� �� .�9, ����+12�,
� B�R1�9��, 

 �, �,�<*��U�H ���� 1�9���,,�2 )12/8 U�O
��3 ���; �,( 
 2� �<��	U�H ���� 1�9�R� ,�2 )61/3 U�O
��3 ���; �, (

�	�+5 E=,. �	1�
/�3 12�,
� B�R1�9��,  �, �,�<*��

U�H ���� 1�9�R� ,�2  ,�T55 ���,  2� �<�3U�H 1�9
 �������,,�2 ,
	. ��-+ ��?� Q�� '��G�9.,
.� ��, 

��-+ ��?� 'Q��r�912 �, 1��,�,
� B�R1�9��,  �,�<H�
 Q�	U�H ���� 1�9���,,�2 )84/0 3U�O
�� ���; �,  (
U�H 1�9�R� ,�2 )65/0 3U�O
�� ���; �,��� ��9��+ ( 

 (��)3.( 

 

   



382  12 �	��2��Q	�3 �<R���  �,
�... 

 

Copyright: © 2024 by the authors. This is an open access, peer-reviewed article published by Research Institute of Forests 

and Rangelands (https://ijfpr.areeo.ac.ir/) and distributed under the terms of the Creative Commons Attribution License 
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any 

medium, provided the original author and source are credited. 

 

 (��3- *���+� 21�,
� B�R 1�9��, ��<R�, Q�	 �,�<H�  �,�<*�����,,�2  �R� ,�2  
treescoppice and high forest in standing and fallen deadwoods of Table 3. Biomass  

Deadwood Biomass 
(Kg/tree) High Forest 

SE ± Mean 

(Kg/tree)Coppice  

SE ± Mean 
F .Sig 

Standing 2.331±  8.12 1.301±  .613 3.529 0.071 

Fallen 0.23±  840. 0.118±  60.5 0.93 0.343 
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�B�R 1�9��, �,�<H�  �,�<*�� �, ��<R�,���,,�2  �R� ,�2  
treescoppice and high forest biomass in Table 4. Deadwood  

Deadwood 
(Kg/tree)iomass b Standing 

SE ± Mean 

(Kg/tree)iomass b Fallen 

SE ± Mean 
F .Sig 

High Forest 2.331±  8.12 0.23±  840. 16.324 0.000 

Coppice  1.301±  613. 0.118±  60.5 10.254 0.004 
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.Different letters indicate a significant difference between means (P<0.05) 
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 (��5- U�H �, [�R ����� ��,��+ �*���+ �<R�, 1�9���,,�2  �R� ,�2  
treescoppice and high forest  undernutrient properties Table 5. Soil  

Soil Properties Forms of Trees SE ± Mean F .Sig 

(%) Carbon 
High Forest 0.089±  1.248  

4.481 0.854 
Coppice 0.163±  1.214 

(%) Nitrogen 
High Forest 0.007±  0.109 

5.453 0.756 
Coppice 0.014±  0.104 

(%) Phosphor 
High Forest 0.243±  4.25 

1.571 0.807 
Coppice 4.35 ±0.331 
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soil nutrientsanalyzes between  egressionLine r. 6Table   

Regression Model df Mean Square 2R F .Sig 

Nitrogen-Carbon y = 0.09x 1 0.051 0.944 476.335 0.000 

Phosphor-Carbon 0.1x + 0.31 y = 1 0.067 0.194 6.737 0.015 
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