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Extended Abstract

Background: Dead trees serve as significant carbon pools within terrestrial ecosystems and
are essential components of forest areas. The measurement of carbon storage in forest soil is a
critical criterion for assessing the sustainability of an ecosystem. Understanding the dynamics
of carbon storage is vital for forest management and conservation efforts. The aim of this study
was to investigate the effect of dead trees on changes in soil carbon storage across an altitudinal
gradient in the Qalajeh forest located in Kermanshah Province. This research seeks to highlight
the ecological importance of dead trees and their role in carbon sequestration, thereby
contributing to broader discussions about forest health and sustainability.

Methods: To achieve the objectives of this study, an area of the Qalajeh forest with an altitude
range of 1400 to 2100 meters above sea level was selected for analysis. The selected area was
divided into seven altitude classes, each differing by 100 meters. This stratification allowed
for a comprehensive examination of how altitude influences soil carbon storage in relation to
dead trees. At each elevation class, one-hectare sample plots were established, with three
replications conducted in order to ensure the reliability of the data collected. These plots were
specifically designed to estimate the amount of soil carbon storage in areas that contained both
standing and fallen dead trees. In each sample plot, soil samples were collected from different
locations: beneath the standing dead trees, beneath fallen dead trees, at the base of healthy
living trees, and in open areas devoid of tree cover. Soil samples were taken from a depth of
0-20 cm to capture the most relevant data regarding carbon storage. This sampling depth was
chosen because it is where most root activity and organic matter accumulation occur, making
it a critical zone for assessing soil carbon levels.

Results: The results of the study indicated that the amount of soil carbon storage in areas with
dead trees, both standing and fallen, was significantly higher than in soils under healthy tree
foundations and in open areas. This finding underscores the ecological value of dead trees in
enhancing soil carbon content. Furthermore, the data revealed a general trend of increasing
soil carbon storage with rising altitude. Specifically, the lowest recorded amount of carbon
storage was 124 tons per hectare, found in the altitude class of 1400-1500 meters. In contrast,
the highest carbon storage, measured at 197 tons per hectare, was located in the altitude class
of 2000-2100 meters. Additionally, the results of the correlation tests demonstrated a
significant positive correlation between the amount of soil carbon storage beneath both
standing and fallen dead trees and altitude. This correlation suggests that as altitude increases,
the contribution of dead trees to soil carbon storage also rises, highlighting the importance of
these trees in carbon sequestration processes across different elevations.

Conclusion: In conclusion, the findings of this study suggest that dead trees play a crucial role
in soil carbon storage, in addition to their well-documented ecological functions. The data
clearly indicate that areas with dead trees contribute significantly more to soil carbon

Copyright ©2023 Sarvazad 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, distribute and

m make derivative works for non-commercial purposes from the material, as long as the author of the original work is cited properly.



https://www.openaccessjournals.com/
https://orcid.org/0000-0002-3300-3975
https://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1
https://creativecommons.org/licenses/by-nc/2.0/
http://dx.doi.org/10.61186/ifej.11.22.130
https://dor.isc.ac/dor/20.1001.1.24237140.1402.11.22.7.5
http://ifej.sanru.ac.ir/article-1-439-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.24237140.1402.11.22.7.5]

[ DOI: 10.61186/ife}.11.22.130 ]

Sarvazad et al.

Ecology of Iranian Forests, VOI. 11, 1SSUE 2, 2023 ... ..iuiuiiniteiie e et e et e e e e e e e e a e eaes 143

reservoirs compared to areas without them. Therefore, it is imperative to recognize the
importance of dead trees in relation to carbon storage and their role in the overall health of
forest ecosystems. Given these findings, the harvesting and removal of dead trees in forested
areas should be reconsidered. Effective forest management practices must prioritize the
preservation of dead trees to enhance carbon sequestration efforts and maintain ecosystem
sustainability. Furthermore, additional research is needed to explore the long-term impacts of
dead trees on soil carbon dynamics and to develop strategies that incorporate the ecological
benefits of these trees into forest management policies. By doing so, we can ensure that forest
ecosystems continue to thrive and contribute to global carbon cycling and climate change
mitigation efforts.

Keywords: Altitude, Carbon Pool, Carbon storage, Dead trees, Quercus brantii

How to Cite This Article: Sarvazad, A., Fallah, A., & Vadedi, A. a. (2023). Investigation the Effect of Dead Trees on the
Trend of Changes in Soil Carbon Storage Across an Altitudinal Gradient of Western Quercus Forests (Case study: Qalajeh
Forest). Ecol Iran For, 11(2), 142-150. https://doi.org/10.61186/ifej.11.22.130



https://doi.org/10.61186/ifej.11.22.130
http://dx.doi.org/10.61186/ifej.11.22.130
https://dor.isc.ac/dor/20.1001.1.24237140.1402.11.22.7.5
http://ifej.sanru.ac.ir/article-1-439-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.24237140.1402.11.22.7.5]

[ DOI: 10.61186/ifg].11.22.130 ]

-

VY VEY /Y oyl [pmail Jlo o) o Sin owolidpgs
ol b qalia 5 (559U pgle oSS
‘;M’ 93 Al

S LSS Slaiel )3 STE 1)S 0ydd Ol pundS Nigy yo B 15eSuis 51 oy
(Y8 JSix 153,90 anlllae) 58 bgly s JSin

¥ . A & 4 (ISR
Goaly yrol e gt TeME srol aljlg e e
ol (b @lio 9 (655l pole oSty (i8> (gl -
(Fallaha2007 @yah00.com : Jgguw ok 53) ¢ 5 )k (srusb mlio g (55)5LiS pole olKuisly wabiwl =¥
Ol)il «s )l ‘OI)J.S)‘Le dll'w‘ b @lo g d)'”\..if u:’»"‘ 5 Olagdss Sy (b mle Olidss sy ybolbewl =Y

VENN/Ye 2 bl o, VRS s gy
1o+ BAFY i

Do 045>

bl o S ladoye 3 okl shadlie St J &S Mitud duej B ilupe ;0 (1S rdzses (S b jlaasiis KT 9 doddo
Flgwop Sua b ol hngh Al peicun) S )lhl (oxie )3 (seqe (a3 5 sl Wi oo (i SB- 33 () 03D e (550l
5 ool elile S sl asdB St elis)) olol,S olatel 5 S 31,8 03D olsse it s o yloaSiis

SNy elis ) adls cbm &y dilate 5 ool b > prdaws 1 e VFe oYV oo oldn)) atals b anME JSin ) (glodgisme yglitacpy 1B gy g dge
b )basiis &5 olaciond o SB )S 0,580 e J)si)gcﬂ.eg GSe S diged Glabad  oli)] adde o o )3 Ly A5 (GM S o Voo
slad Coud )d g Wl (550 AL wdlidl HoaSis s I0aSis Gl yj 50 ciged axkad o )0 .05 (gilwodly ST dw b K39 00 Zlg 638l g b yus
A5l o Bl soY+ s ) SB digas Ky plS m (fl cldd) (5 Lhde 136

B sl 5 SB L dwslie )3 Lagy 0ad gBly (03L8 § b yu) )hraSas o LlayKe 3 S 9)S 0,83 e a5 3 b5 ol b adL
e (530S &S (6 ppkar b oo 039331 S ()5 03655 (e 1 by a1 )] SIS L ggecne 13 9 g jii il (sLaS anl (wines 5 ol
Dy 0dd g8ly yie Voo = VVee eli)l dido > (S jo o5 VAY) b g e VFre = VOe e el adb 3 (LS (o 5 VWF) ()8 08D
Joisine (Stagan b ebas 51 £lis) b ol 1oaSiis g Ly 5aSES 115 )3 S (38 33D liee comt 45 35 Sl (Stad (y90]] gl cppimod
213 g5 Cute

SB35 0035 (ie 1 o Ui 095 S5gsST sladSH  ogdle a loaSlis a5 58 o (e Lieod ol @l 4 dr g L 3 S Aol
Glo g Cutloy K9, SB sy & o] J5! G, 5 00 2D @ogrge polio bl )3 la)baSis 185 5 Cenl B85 a5 )3 b cnlply )1

29 48,8 a5 5 35 pel ol (sl (e 5 008 gt ol Lljll o)Ll 5,90 (sl JSi )3 )5Sde (glaazuig>

aSiis (2)S domb e ¢S 03533 (Il Lol s xdaw | el 1 g5 s Ldolg

S I olge il (S o pde g  dawse Calisee
033 (pddeh (JHS «shd ol p S 0y g
sl » {(Morgan & Allen, 2010) >l cuze ,5U
09 2 S olse 432 3 Yk b dapgrcans
dba Gezmen 5 (a5 Glacdl b anlie p» LS
Sl sy Gl g aldle Sl Gl Gl
Cgae S P (FSHk 1 (S o (g
2 S I S i (Zhu et al., 2010) wes
oEel g ()8 Sk 42 ) (eere B LS SR
S i &S wiS o Wl e8] clayialyl o )
wbsr 9 (2L sedgic; W lie b dasly > oo
calis o oplply (Nave et al., 2010) x5 )b oxge p JSix
Sl piale)S oy L bloyl 1 SB TS s pdpyis
Pl Il oS capde sl (K Glapgrian )3 o)lgen
829)9 e 4 «SB S 0058 Hlade 40 s .l Cuonl
o) 5l S €8y e g (alS Sbli oy 5l SB a8
Varamesh etal., ) 5,5 S oos0l g iolod wyjo0
e SLoBilopg 3 ()8 samsg 503 512011
2 ol sddlie oy yians 3l (SO S Aiwe banybasis
4 51 (Persson, 2012) sl o Ko sladoye

AoARo
sl S 2uSled S a5 ek S S
Bz 2l Gl S IR GboBileey oo ool 5
pl pogMe X)ls odee p (dej Slapgrtun > ()
) Galite slaisSly (IS glapgicun; dlize <l
SlagSilopg (258 035 )3 I35 186 (sl ygsh 4y s
Sl Bl ol coe oalple wmd e Ui JSG>
S99 Om (JK Cupde 5 (S il 9y 2 (ool
e (K oBjleps cilie il w5 S 008
il Ltalsél s wldl s (ZU et al., 2010)
b olSdngy 4oy o cuwl il cppee il Sl
093! Jsy GBI meadr il 03,8 Clr e
DO g oy i carge Jolo 93 ol dlsej 3 SIS
Lal, ) sl o (35 0,83 3 ] bl 5 SB 4 Sl
Ui S5 s S 0psd olie spSejlul (2004
So ol oo 3 e a3l g Jhee Wi
» (Mahmoudi Taleghani et al., 2006) 1l poscans
bl wes S Sl 0> Gl 8l slale
Coa P Ay by S glped LSE ) S 0
Cool ol a8, a0 > pSawSles ials
Jolge & S8 JI op)S 0,035 (Lzaurralde et al., 2006)


https://orcid.org/0000-0002-3300-3975
https://www.openaccessjournals.com/
http://dx.doi.org/10.61186/ifej.11.22.130
https://dor.isc.ac/dor/20.1001.1.24237140.1402.11.22.7.5
http://ifej.sanru.ac.ir/article-1-439-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.24237140.1402.11.22.7.5]

[ DOI: 10.61186/ifg].11.22.130 ]

VAD et s mRR RS s 101

ol ol e 526 ol oy e
...... VEVIY ojlact [omafl Jlo ol sla i oolisps:

&l £95 9 Slohd bybsaSis jein (yioren Al yusie
Ol DRI el g o a3 GRIEL ) (095
OhBer 5 8 ol gy pde R S S 0D
oS g0 S sla oSl (WeijunFuetal., 2018)
O (B O SpenShes 4l > (Bilepy )
O yd &S Ny don cpl by L0000 j18 w0590 1,
Y Sils pliad 3 Sz (sloSSlopy: il (sl
S 0y a8l i Il )00 4 Cond SB Jaxe
D) (6 e S aas glo S sl ilops ) ()8 03
395 eSS ool s )5 ool slainsy & 4255
s R sboBileps (08 0385 Glise 1 SB- (Sine
ey o Gl 1y S as s Pl o bl wlel i
4 sl Wloss aly ol Gt 3 &S Lo )STy sla [Sin
2 ogde Wgdee Jold 1) )iSa (ygakeo 8 1 e Canoy
slp Chgw O s g igwoBl byie (e
ol S co 35 LYo (e Sl (S et S5
oS 05l o8l Ol Bl Wles o i) sla ) ddleio
5 iy ool Ll g JlSis cel o ams g
Parma & Shatai, ) .o sales b gylew g GBI oS
2 005 opdd Cuanl S LY J) s ol (2010
s Bl Come 0 o iz o3 |y o)STy o Sis
Soheili & ) 18l e o £53s 5l (&St sloely o oasld
wgrge SledMbl 4 4545 L (Noormohammadi, 2017
S9y by gaw el Sl pogad 3 ladlas 5iSE
ol s plosl oSl el USin ,5 SB oS 0,8
Sl Glise ol Gigg )3 U cunl cnl 2 oro ccnlpls
oBling) ) (=) QLS sliwly > SB (28 539290
Cuawddy gl SaS g 000 518wy dyg0 |y a8 ISs
OuS 033D liee (g9 0 aybaSiis (o )lE 51 l5ee ol
SaS' L gpzmen eiiled (bl |y Jiegl 9)9e adlate S
dwgd o 2 1) ot P8 Qs (ool syl SO
aalle 3y50 ddlaie JSin Lide Cumdg dedo 9 Hlub
Ol o byl o pols imgh ol Bus el
g | gl plolyS glwly > SB S (39250 215D

Sy M K oKiygy o Ly

L yig; 9 330
oSy gy s ploul da M8 ddlaie sla i o (g oyl
Jools do 3 LS ¥VFe0 p dl nlie b 4 S
i e 5 el pMul g IS ola b oo
5 Jlod £s° VA L bl Job oy olisle S bl
JS5) ol o @Bly (B8 YEC oV YET Ldlas oye

0

22 ) bl (oS ghaw Jgese b bnjhasiis
LEVESESY (s:l)y 9 ol 4ol B d‘o).;)’)‘ u.u.o.’ Lol 4.\3);@
» g bl o8 oly gl (> o bl byl
ooyt Lo ailhe ol 3925 0% IS Slappcens
9y » o lilllas (Magnusson et al., 2016) ¢!
A cuyd g Conl 4B8)T Cyao b K 50 b )bhaSis i
Soy p haSiss cute il Gldlbe ol el 5l
S sl 045 (bled (g ol Sl ool g (oS SR
SBoay Jolge cuiSp 0 ,haSis cuenl n i o)
2 e iegs aS pl L (Fallah Chai et al., 2018) ¢!
b bls)l 3 SB lesd slaShy nil ae
00D Sy 2 b haSis 15l Ll wid 5 g by ylrasis
ol 4y a2 g5 bl a8 3 5118 dn g 390 105 SB- ()8
Jho flicds cal il pldl (goaste Cildllas (godse
hgh b (Mirzaei et al., 2013) Ko 5 o550
9oy ool Suis gblie 1> SB(p)S 0383 i
i ST IS Sl yolite ool sy 3305 158
s aibie S 5 (1S 5 58S i) sloais L)
@ opp 08 Sl ) (IR ) leren
GK;;}AAEA)QJB&){%,}SQI)’@&MU@
gk (b prizmen g (S b dilale ply o b
(Poor Rostami et al., 2020) |)Ken 5 (o) y53 500
S S dihie p SB S 0,sd SKe Sl
OS duoyd a8 ol ol bt ol J18 w090 Lol
oy Jdo hyld yio 5w Yo=30 5 =YD sl Gos )
Cygpods s Jao plo lo Vom0e Bas 3 g JSb (S
Noormohammadi& ) -|,\Kes ¢ (gdezs joi cCawl (olod
O 03D (Sl i gy o (Esmailzadeh, 2015
WS oMo o Sis olis) Sl i, Sk
£lis,| Jols a8 315 Lt o5 5313 )13 oy 0 y90 |y paess
by ol JISH SB 08 033 liee 2 by> oo i
SB S oS Olie 2 by e gl Sl
Duetal,) 4,Ken 5 993 .29 0 03938 JKin slacos
Sy oS o Ol £ o3 pimgy o (2014
Changhbi sl duize (b JKin 0 S )5 0,035
w5l el a8 woly ol elar )] Ol s s Dl
o3 bausgie oljue 53 0158 (e Jolo 93 S 5 513
boas ol s iagh 5l ol @l 5 sid SB )8
393 S 005 033 liwe p (sl lal)S il
(Magnusson et al., 2016) J,Sen 5 oSl .29 0
oy SR SB S 03 g9y p bajhasias il
Jeols oS ylasl a8 by lis gy 5l ol pols a8
5 S o S 5 sl Jdoay bayhasis & 320 )
csldlasMe LB j5bay wlg5 oo (Jaee sl g laisS (93


http://dx.doi.org/10.61186/ifej.11.22.130
https://dor.isc.ac/dor/20.1001.1.24237140.1402.11.22.7.5
http://ifej.sanru.ac.ir/article-1-439-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.24237140.1402.11.22.7.5]

[ DOI: 10.61186/ifg].11.22.130 ]

ly ol e 5 26 ol oy e

V46 i) oS szl )3 S 1S 035 Sl Wig) o lnoaSis I sy

[ S P g —

.

/K

\\@V
s
Loal,
— a2 o Cbilis> Al
CB aliae 590 aiaie j0
Dt OIS b
(o) EL) magd)y Joo

PN gLy g

NPy i)

2N

T T
46°100"E 46°20°0"E

T T
46°30°0"E 46°40°0"E

oliile S kil 5 )l yl 53 adlllae 590 ddlaie CoBge =) S5
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Table 4. Pearson correlation between soil carbon storage in different sampling sites with altitude factor

Altitude gradient (glis)| ;3,5 )

0.77 * Ly oaSis b pj
Under the standing dead trees
0.76 * oaludl Joasiis p5
Under the fallen dead trees
0.56 ol b
Under the healthy tree
0.22 b slad
open space
Al gyl gine 2o )d O raw D Siser


http://dx.doi.org/10.61186/ifej.11.22.130
https://dor.isc.ac/dor/20.1001.1.24237140.1402.11.22.7.5
http://ifej.sanru.ac.ir/article-1-439-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.24237140.1402.11.22.7.5]

[ DOI: 10.61186/ifg].11.22.130 ]

V48

e oo 0,83 (Il ¢ jees bas j labaslis
@l Cwl jidn 095 @l g98 9 SNyl (SR
e b daw 1 elas,l iol38l b as ol lis yolbs jimeh
555 gl b guad gl cul Moo il 50 Joesias
il S J(Gonzélez and Luce., 2013) >4 ), Sen 4
Ny oo glasyl ualial b hhasis v jlade iol38l bY>
(Saeedi etal., 2017) 1l bgb g YL J&s 51 56
GRS g s e (e ke Sl L &1
©329 9 My lde KS)eba, (Mori et ?I., 2014) sl o
O s Baze i1 g Lolis)) oo, pslices b Sis 5
ol (holeS 28y blyd Sl oo g Conl Sgliste lsm
Y Cagbo )9l @l p (S 4 jo g STy sl )
P s dlge op Sl Ghlsleg, o5 Sl s
(Torres & Gonzalez, 2005 ) sjluly Ll & 1) b s
Cugb, (Gonzalez & Luce, 2013) ., ¢ 3565
Slael j3 g i o IS 1 e sl Jele ) e
Shgge jl (S )9l pizmen L03)8 (lo (28] Lol
I ke op (Shn i Sy (690 2ike) ol
55 D9 o0 (e (ol Jelge bl 2 By o el
oa ploxl oS5 slaJSin )3 jhasiis oo g9y 2 by
ohber 5 olin Giagh 4 Ol pegad cpl ol
oyl u,ST5 boly sla JSis 5> (Parnian et al., 2020)
S9y b Sy v I glisyl 638 Gl a5 58
..5)‘).3 )IJM >
Wl Jole L SB (38 0085 (lise (0 (Stiet ol
o jl el cuze 13U g il 5l (S cudly 299 odlidl
s opl & 29 S S 0pdd (lie GBI Ly
» (Zhuetal., 2010) |, Ken g 595 Libgh guls alie
Ol b ol ol &S ol s Jled dliine gla IS
£ Jole 5 b on G131 S 018 0,85 e 6l
D> SB (28 0x3d Glise 6% B L) v ]
Duetal,) o )Kea 5 995 Lidgh puls alie yuioen
&S Conl opn Ly (gyme,S des o K 5 (2014
O 0533 liee 3 byd e I lasyl iulial b asoly oL
{(Farajietal., 2019) ,\Ko2 g 2,8 D9 0 03938 S
O e g Cute dlayly a5 Wl LS 2e3 Clddos 3ubb 50
S9e 3blo )3 1y g ] 5] 5 S (S 0385 ke
e Oy |y b g 1 6lis) Jele 5 3,15 3525 aullns
B oS 0y Gl 2 NS U sloygs (ke S|
G0 )0 WSl e ol i gl b Liolyen a8 o S
2 lle (553 sl pj > S (28 0033 Gl pol>
(5L slad) sl dgzg (330 by oS olaciend b dunlio
OWer g (pliwg) Cliix @b b & 2 i
Cuwd 5 b slb K> > (Rostayee et al ., 2019)
Salehi et al.,) ,Ken 5 2o 5 olpl S cusls
o dly b Jlden oSl sl s, (2011
ok ol gw 9 aaly G SBg aLS Sidy

ely ol Lo 526 ol oljlyy o

i) oS Szl )3 SB 318 0,55 s g, s b baSiis i sy

2 a8lg M s 0 by e o elas,l 4Lol,S slul
Obis (g onl @l (IS jgbdr b () oltile S il
byd gdaws 1 las,) Lol )3 slazel )5 )8 0,30 yl5ue a5 0l
2 oS S GRIBl mre Y5 S e by G158
o5l ‘r?,,lél 35 30 e SBp  (Sieden slacules
Cuto p3U (pizmen g polic (535 ) dy; slacylld
oLl (ol b g polic pgdal (Rl 5> Gl Giberl
Sk 3l by aw jl glas)l Lele .(Zhu et al., 2010) > )8
canlio boylys B 29 0 sl g oads SB Jl o3lo &0
ol o i 2 45 355 oald SB T 8 exs sl
Zhang et al., ) 54 0 SB 1S 0,30 liee Lil3dl
Col (llas (ol 008 a0 55 oty (psie gl (2011
slod b g o dlaly (AL b SB (08 035 (liee o oS
WeijunFu et al.,, 2018;) 55 de39 (o daily Ig
Kaveh ) -l,Sen 5 05" e .(Sheikh et al., 2009
ol elaliesd 0 SB )8 033 b b ‘)lauz.m 5
@ wlel s (Dadgar, 2012) $ols .05, A4S olisle S
o355 5 iS5 SloShy 9y & ingk  Jolo
a8 3y0) Cuwday b pd o 1 gl g S )8 05030 30
&5 Olgie Lol Jis 48 3, glis yolo imgy b L
bl o asl 8,80 S 68 ,Lm’ﬁ oslns paf
&S olcwud 0 (1S 0p3d e sdel Cundy s
b slad sly d s cubly D959 00kl g by jhbasis
slaping @ls alis wxd cpl 29 yile el laal 5
Fallah Chai ) o,Kea g sbs oMo 4 o), 1Se 5 posSlo
olis & el (et al., 2018; Magnusson et al., 2016
Wb K SB a4 5,5 59)9 9 u,,ul)sl 5 bayhhasas wisly
b s el £95 5 Slol gl hpas g Gl (ke
025 0y Gliee Sisli8l cely ases > a8 amd e il
Ely Slld g gt o5 ojlul o gl SR SK
e 35 ssSen o3l b g5 A3 ik s Ses
M6 I bl 325 9y 3 0l e 9 390 Salgs
Dgb oo SB i8S 0050 Liulial cael dois (0 g Salgd
P Sl bbhaSis B o iee Sl (S0 rinen
e 3l bybaSas el SBoa Jl dlge cuiS
olBl bpgiwn; )3 g bline jobar | ()5 (Slyie
sobds baylaasiis a8 ol i iy sla gy Aind oo
ot Syl e oslo 13yt 5251 ] it o 5 e
Fallah Chai et al., 2018; ) s )by S Cluogad (g9)
b (Persson, 2012) s, (Magnusson et al., 2016
Bgw dhﬁ—m K sl & dagh
2 SB oy Jolge Jlade a8 sy ases pl 4 cuib
CSHlie dawlgay Ko @bl 4 cuws by yhasis


http://dx.doi.org/10.61186/ifej.11.22.130
https://dor.isc.ac/dor/20.1001.1.24237140.1402.11.22.7.5
http://ifej.sanru.ac.ir/article-1-439-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.24237140.1402.11.22.7.5]

[ DOI: 10.61186/ifg].11.22.130 ]

iy ol e 5 @6 ol ol e
M s e — VEY I oo fanisls Jlo gl sl S (sl

Slopgcun; 3 bhalis haSs 5 bis 4 crbn ol sy 2 & SB el gaeos Gub I LS
oS ol L5 s ol s ] SugelsSl il g Ui Nisd e LSSK (£58 bols o aS £l cams Slosys,
G GLidgs Sjdes] SaS)lS pegdle bybasas g ol csl (R Slpgican > 013 Jbe sl
logsUl > culply )5 SB ()8 035 (e 3 core 393 Gl ) SB N S Gl g LS
s 1y bybaslis uas wb ulio Srpgcan; e Oyd gy uts,?w .(Pardon et al., 2017) Xgi oo
05T i )3 098 gl 4 (dlofg dag 90,5 Bd e dlgioe ol Ol 2 ST (laygsl g (S
dLmJi:? 5l coleo 9 cbls ol SRy Plf O.‘-J9‘ CA.Q(}')J A.Ey).o O\)Ufcm)lﬁ.w 9 OI)..{J.A d‘)’. LS{‘A}.&»\)
Lo )3dSiis i g ool & dogi b dgmg b ol s 5 50el)S ala b, bl g b ke (slaeSl 2N
2B o5 polio byl o s uf soe 5y Ol b a8 oy s imgh opl ot sl oan] ) ag
i 5 bl Ng) S sloaY o JUS S5, 5 008 3 ehg SB o 085 e 2 by e Sl ¢l
GiBgio L Lol 0,Lal 590 (sly JSix 3 yeShe (clrdomse 03938] ol D9y 031l ¢ by (gl hraSiis oS laciond
Osxen 298 485 )5 )3 55 sl cpl lp SlireT gond dajbasiis BB g Cuenl lie 395 g & 398
OlFr SB (2)S 0p3d plgh dif cuta clfl v dogl  plplh mde L ]y )8 laazae jl Se plge
Vol $ls o eys5he 365 5l oolial b o) JKix 48 3,5 by lil b b5yl 3 ond bl sl imely plo b slas
dabale )d ol Lol slal jekaiedy awlie Kal, Sob o b )hasis jaas &5 5)S by olgi o yhraSis

)‘lf O\)'.,,a u...aslf > d)l&ml) .\3|95L;o BIVCINS 4.\~ul.s 9 a.xj)‘lw u.m.: Sk u*)f o).,..&S 9 ’.lio/', L;Laspycwg.)'
Al ) oSSl g g S ojpsel 5 ol 5 S o il e

References

Dadgar, M. (2012). Investigating the effect of managerial characteristics, soil properties and effective physiography on
soil carbon storage and its spatial distribution in different land uses. (Case study: part of Damavand region), PhD
Thesis, Islamic Azad University, Science and Research Branch of Tehran, Tehran, Iran, 154 (In Persian).

Dai, W., & Huang, Y. (2006). Relation of soil organic matter concentration to climate and altitude in zonal soils of
China. Catena, 65, 87-94. https://doi.org/10.1016/j.catena.2005.10.006

Du, B., Kang, H., Pumpanen, J., Zhu, P.,Yin, S., Zou, Q., & Liu ,C. (2014). Soil organic carbon stock and chemical
composition along an altitude gradient in the Lushan Mountain, subtropical China. Ecological Research, 29, 433-
439. https://doi.org/10.1007/s11284-014-1135-4

Esmailzadeh, O., Hosseini, M., Mesdaghi, M., Tabari, M., & Mohammadi, J. (2010). Can Soil Seed Bank Floristic
Data Describe Above Ground Vegetation Plant Communities? Environmental Sciences, 17(2), 41-62 (In Persian).

Fallah Chai, M., Salehi, A., Shahmaghsoud, M., Ghorbanzadeh, N., & Hemati,V. (2018). Effect of distance and degree
of decacy of populus capsica Bornm on some soil chemical properties. Ecology of Iranian Forests, 10(2), 197-205
(In Persian).

Faraji, A., Junaidi Jafari, H., & Omidipour, R. (2019). Investigation of carbon storage in different climatic regions and
the factors affecting it in Kurdistan province. Journal of Plant Ecology, 6(13), 215-232 (In Persian).

Gonzélez, G., & Luce, M.M. (2013). Woody debris characterization along an elevation gradient in northeastern Puerto
Rico. Ecological Bulletins, 54, 181-194. https://Awww.jstor.org/stable/26796813

Kaveh, A., Mahdian, M., Parvizi, Y., Sokooti, R., & Masihabadi, M. (2014). The role of topographic, soil and climatic
features on soil organic carbon storage of rainforests in Kermanshah province. Journal of Desert Management, 4,
51-65 (In Persian).

Lal, R. (2004). Soil carbon sequestration to mitigate climate change. Geoderma, 123, 1 -22.
https://doi.org/10.1016/j.geoderma.2004.01.032

Lemma, B., Kleja, D.B., Nilsson, L., & Nilsson, M. (2006). Soil carbon sequestration under different exotic tree species
in the South Western Highlands of Ethiopia. Geoderma, 136, 886-898.
https://doi.org/10.1016/j.geoderma.2006.06.008

Lzaurralde, R., Williams, J.R., Williams, W.B., Rosenberg, N.J., & Rosenberg, M. (2006). Simulating soil C dynamics
with EPIC: Model description and testing against long-term data. Ecological Modelling, 192, 362-384.
https://doi.org/10.1016/j.ecolmodel.2005.07.010

Magnusson, R., Tietema, A., Cornelissen, J., Hefting, M., & Kilbitz, K. (2016). Sequestration of carbon from coarse
woody debris in forest soil. forest ecology and management, 377, 1-15.
https://doi.org/10.1016/j.foreco.2016.06.033

Mahmoudi Taleghani, E., Zahedi, GH., Adeli, E., & Sagheb Talebi, KH. (2006). Estimates of carbon sequestration in
forests under management (C.ase study: Gonbad forest). Iranian Journal of Forest and Poplar Research, 15(3),
241-252 (In Persian).

Mirzaei, j., Seidi, F., Sobhan Ardakani, S., & Bazgir, M. (2013). Effects of afforestation with native and non-native
species on soil carbon sequestration in dry areas of Zagros (Case study: Dehloran Spa Forest Park), Iranian Journal
of Forest and Poplar Research, 21(3), 506-516 (In Persian). https:// doi.org/ 10.22092/ijfpr.2014.4729

Morgan, J., Follet, R., & Allen, L. (2010). Carbon sequestration in agricultural lands of the United States. Journal of
Soil and Water Conservation, 65, 1-17. https://doi.org/10.2489/jswc.65.1.6 A

Mori, S., Itoh, A., Nanami, S., Tan, S., Chong, L., & Yamakura, T. (2014). Effect of wood density and water
permeability on wood decomposition rates of 32 Bornean rainforest trees. Journal of Plant Ecology, 7(4), 356-363.
https://doi.org/10.1093/jpe/rtt041

Nave, L., Vance, E., Swanston, CH., & Curtis, P. (2010). Harvest impact on soil carbon storage in temperate forests.
Forest Ecology and management, 259(5), 857-866. https://doi.org/ 10.1016/ jforeco. 2009.12.009


http://dx.doi.org/10.61186/ifej.11.22.130
https://dor.isc.ac/dor/20.1001.1.24237140.1402.11.22.7.5
http://ifej.sanru.ac.ir/article-1-439-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-02-09 ]

[ DOR: 20.1001.1.24237140.1402.11.22.7.5]

[ DOI: 10.61186/ifg].11.22.130 ]

ly ol o 526 ol oljlyyw o

150 =)l GbalyS olazel j3 SB )8 0,050 lyuss gy o b yhaSis 31wy p

Noormohammadi, K., & Esmailzadeh, O. (2015). Variability of soil carbon stock along an altitudinal gradient in
Salahodinkola Forest, Nowshahr. Journal of Wood & Forest Science and Technology, 22 (3), 109-125 (In Persian).

Panahi, P., Pourhashemi, M., & Hassani Nejad, M. (2011). Estimation of leaf biomass and leaf carbon sequestration of
Pistacia atlantica in National. Botanical Garden of Iran. Iranian Journal of Forest, 3(1), 1-12 (In Persian).

Pardon, P., Reubens, B., Reheul, D., Mertens, J., Frenne, P., Coussement, T., Janssens, P., & Verheyen K. (2017). Trees
increase soil organic carbon and nutrient availability in temperate agroforestry systems. Agriculture, Ecosystems
and Environment, 247, 98-111. https://doi.org/10.1016/j.agee.2017.06.018

Parma, R., & Shatai, SH. (2010). Investigating the possibility of preparing maps of diversity and canopy density of
Zagros forests using sensor images ETM*. (Case study: Qalajeh forests of Kermanshah province). Iranian Forest
Magazine, 2(3), 231-242 (In Persian).

Parnian Kalayeh, S., Moradi, M., Sefidi, K., & Basiri, R. (2020). Coarse and Fine Woody debris and mortality rate of
Persian Oak estimation in relation to some environmental factors in Zagros Oak Forest (Case study: Tange
Alamdar, Behbahan). Iranian Forest Journal, 11(4), 519-532 (In Persian).

Persson, H. (2012). The high input of soil organic matter from dead tree fine roots into the forest soil. International
Journal of Forestry Research, 3, 1-9. https://doi.org/10.1155/2012/217402

Poor Rostami, P., Zahedi Amiri, GH., & Etemad, V. (2020). Spatial variations in the storage and deposition of litter
carbon and soil layers in the forest area of Jahan Nama Park. Iranian Journal of Forest, 12(3), 317-330 (In Persian).

Rahimi, N. (2004). Climate change and its environmental effects.1st edn, Tehran Akhavan Publications, Iran, Tehran,
262 (In Persian).

Rossi, A.M., Hirmas, D.R., Graham, R.C., & Sternberg, P.D. (2008). Bulk Density Determinate ion by Automated
Three-Dimensional  Laser Scanning. Science Society of America Journal, 72(6), 1591-1593.
https://doi.org/10.2136/sssaj2008.0072N

Rostayee, F., Kooch, Y., & Hosseini, S.M. (2019). Study of soil quality changes in different forests covers. Water and
Soil Science, 28(4), 169-181 (In Persian).

Saeedi, S., Bahmani, M., Kool, F., Iranmanesh, Y., & Abbasi, M. (2017). Investigation on physical, chemical and
biometrical properties of Persian oak (Quercus brantii Lindl.) (Case study: Lordegan Township). Journal of Wood
and Forest Science and Technology, 24(3), 171-182. https://doi.org/10.22069/jwfst.2017.13170.1676

Salehi, A., Mohammadi, A., & Safari, A. (2011). Investigation and comparison of physical and chemical soil properties
and quantitative characteristics of trees in less-damaged and damaged area of Zagross forests (Case study:
Poldokhtar, Lorestan province). Iranian Journal of Forest, 3(1), 81-89 (In Persian).

Sheikh, M.A., Kumar, M., & Bussmann, R.W. (2009). Altitudinal variation in soil organic carbon stock in coniferous
subtropical and broadleaf temperate forests in Garhwal Himalaya. Carbon Balance and Management, 4,1-6.
doi:10.1186/1750-0680-4-6

Singh, S.K., Pande, C.B., Sidhu, G.S., & Sidhu, R.S. (2011). Concentration and stock of carbon in the soils affected by
land uses and climates in the western Himalaya, India. Catena, 87(1),78-89.
https://doi.org/10.1016/j.catena.2011.05.008

Soheili, A., & Noormohammadi, E. (2017). Effect of grazed and surface scrafication on soil properties and regeneration
in central Zagross forests (Case study: Aleshtar city forests). Journal of forests and wood products, 65(3), 315-325
(In Persian).

Torres, J.A., & Gonzalez,G. (2005).Wood decomposition of Cyrilla racemiflora (Cyrillaceae) in Puertorican dry and
wet forests, a 13-year case study-Biotropica. 37(3), 452-456. https://doi.org/10.1111/j.1744-7429.2005.00059.x

Varamesh, S., Hoseini, S.M., & Abdi, N. (2011). Effects of reforestation with broad-leafed species on soil Carbon
sequestration in Chitgar forest park. Journal of soil research, 25(3), 187-196 (In Persian)
https://doi.org/10.22092/ijsr.2011.126482

Walkley, A., & Black, I.A. (1934). An examination of the Degtjareff method for determining soil organic matter, and
a proposed modification of the chromic acid titration method. Soil science, 37(1), 29-38.

WeijunFu, P., Kelizhao, Y., & Jixing, T. (2018). Spatial pattern of carbon stocks in forest ecosystems of typical
subtropical region of southeastern china. forest Ecology and Management, 409, 288-297.
https://doi.org/10.1016/j.foreco.2017.11.036

Xiong, X., Grunwald, S., Brenton Meyres, D., Wade Ross, C., Harris, W.G., & Comerford N.B. (2014). Interaction
effects of climate and land use/land cover change on soil organic carbon sequestration. Science of the Total
Environment, 493, 974-982. https://doi.org/10.1016/j.scitotenv.2014.06.088

Zhang, M., Zhang, X.K., Liang, W.J., Jiang, Y., Dai, G.H., Wang, X.G., & Han, S.J. (2011). Distribution of soil organic
carbon fractions along the altitudinal gradient in Changbai Mountain, China. Pedosphere, 21(5), 615-620.
https://doi.org/10.1016/S1002-0160(11)60163-X

Zhu, B., Wang, X., Fang, J., Piao, S., Shen, H., Zhao, S., & Peng, C. (2010). Altitudinal changes in carbon storage of
temperate forestson Mt Changbai, Northeast China. Journal of Plant Research, 123, 439-452.
https://doi.org/10.1007/s10265-009-0301-1


http://dx.doi.org/10.61186/ifej.11.22.130
https://dor.isc.ac/dor/20.1001.1.24237140.1402.11.22.7.5
http://ifej.sanru.ac.ir/article-1-439-en.html
http://www.tcpdf.org

