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Extended Abstract

Background: Carbon sequestration in plant biomass and soils located under this biomass is the
easiest way to reduce atmospheric carbon dioxide. Forests play a special role in atmospheric
carbon deposition due to the production of large amounts of biomass, and are of great interest in
terms of carbon storage. During the past years, the forest habitats of Zagros have been severely
destroyed from quantitative and qualitative aspects, which consequently have affected the key
role of these ecosystems in controlling climate change. Evaluating quantitative changes in above-
ground and soil carbon reserves in Zagros forests can show the importance and value of this vital
ecosystem from economic and environmental aspects and be useful in sustainable management
programs of forest resources. In the present research, the carbon stock was measured and
monitored in permanent sample plots, which have not been examined in the west of Iran so far.
This research is the beginning of long-term monitoring and climate change modeling, and the
results can be used in the modeling of carbon deposition and global warming changes. In this
regard, the present study aimed to determine changes in the carbon stock of aboveground biomass,
litter, and soil in the standard and standard-coppice Persian oak stands in the Dalab forests of I[lam
Province from 2019 to 2022.

Methods: Two Persian oak forest stands with standard and standard-and-coppice forms were first
selected in this research. A permanent square sample plot of one hectare (dimensions 100 x 100
m) was selected and established randomly in each forest stand. Quantitative characteristics of all
trees in the sample plots were measured to determine the status of each stand and to calculate the
biomass and aboveground carbon stock of the stands. In each sample plot, five soil samples were
also regularly taken from a depth of 0-30 cm in the square and center of the sample plot to measure
carbon, moisture, apparent specific gravity, and soil gravel percentage. To estimate the carbon
stock of the litter, 10 micro plots of 0.5 square meters were planted randomly in each plot, and
two groups of fine and coarse litter were collected separately. Fine litter included all leaves,
humus layers, and all small pieces of wood (< 1 ¢cm in diameter), and coarse litter included large
pieces of wood (> 1 cm in diameter). Quantitative characteristics of trees were measured in the
first year of research, and soil and litter were sampled during 4 years of research. Two-way
analysis of variance was used to investigate the changes in quantitative traits related to litter and
soil under the influence of the sampling year and stand form (sample plot). The independent t-test
was used to compare the average of litter biomass and carbon stock between two forest stands.
Duncan's test was used to compare the average characteristics of litter and soil between the
research years. Data were analyzed statistically in SPSS version 16.

Results: The stand density and canopy cover were higher in the pure standard stand (72 trees/ha)
than in the standard-coppice stand (55 trees/ha). The amounts of aboveground biomass and carbon
stock (29.93 tons/ha and 14.46 tons/ha, respectively) in the standard-coppice stand were less than
in the pure standard stand (60.17 tons/ha and 29.78 tons/ha, respectively). The average biomass
and carbon stock of fine litter in the standard-coppice stand were lower than those of the pure
standard stand. The average biomass values of fine and coarse litter in the standard-coppice
stanwere 4.95 and 1.52 tons per hectare, respectively. The average dry weights of fine and coarse
litter in the pure standard stand were 6.24 and 1.32 tons per hectare, respectively. The average
carbon stock volumes of fine and coarse litter in the standard-coppice stand were estimated at
2.77 and 0.83 tons per hectare, and in the pure standard stand as 3.81 and 0.72 tons per hectare,
respectively. The organic carbon percentages of fine and coarse litter in the standard-coppice
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stand were 45.20 and 38.79%, and in pure standard stand were 44.02 and 39.34%, respectively.
The average percentages of organic carbon and soil carbon stock were lower in the standard-
coppice stand (respectively 2.01 and 70.11 tons per hectare) than in the pure standard stand
(respectively 2.09 and 79.67 tons per hectare). The soil moisture in each stand had annual changes,
and its amount was lower in the standard-coppice stand than in the standard stand. The soil carbon
stock was significantly affected by the year, and its values showed a significant difference
between the research years. However, the amount of fine litter carbon stock in the research years
and the sample plots showed a significant difference, and the coarse litter carbon stock did not
show significant changes. In both studied forest stands, the largest share of the stored carbon
belonged to the soil, followed by the aboveground carbon stock.

Conclusion: The obtained results indicate that the carbon stock of Persian oak stands in different
biological parts is influenced by the quantitative and qualitative characteristics of oak stands, and
its variations differ in different years depending on the stand characteristics. The standard forest
stands, therefore, which are less degraded than the standard-coppice stands, have better ecological
performance, and this efficiency is shown in the higher amount of aboveground, litter, and soil
carbon stock. The results of quantifying the amount of carbon stock in different biological parts
of oak forests show that oak forests play a significant role in carbon storage, which is effective in
controlling atmospheric carbon dioxide.

Keywords: Biomass, Ilam, Litter oak forest, Soil organic carbon

How to Cite This Article: Hosseini, A., & Iranmanesh, Y. (2025). Variation in Aboveground, Litter, and Soil Carbon
Stock in Pure Standard and Standard-Coppice Persian Oak Stands (Case Study: Dalab Forests of llam). Ecol Iran For,
13(2), 102-115. DOI: 10.61882/ifej.2025.523




=

V¥ VFe¥ /Y o;lmi} /ﬁ,lzs))w JL\» Q]):‘.I dLmJip Ml;‘j}rg%
S b @alle 5 (55,98 gle oSl
Ry o

g aild g LallB D151y glaodgi 0 S g 03 ¥ ( gy (1 yS A9l Ol gt
(@) Y1 s s 16590 arlin) il ) boly 3548 LS

) SR .‘)-‘"“7‘93&,9‘ .“ m‘

Ol e 5988 g 9 pbigel «laiod plosls e il (xbo @lie 5 (65,98 Bj9el 9 SlaiS 3 pe gl Jlatils -
(ahmad.phd@gmail.com :_Jggue ok o5)

bl )5 b «655MS sy 9 Lhigel linis lojle syl 5 Jmo)laz il b lio g (55,5l Shjsel gl S50 Ghmgly il —¥

VEF/ YT ¥ ik )b VEE/ AN 2l g 26 VYN A el g,
WO BY-Y aio

by 24452

Gl (6 ptnad] S aanST 00 JialS (gl )l oy ool (i 0355 g5 (pl Cov &S SSBE 5 &LS 6355 1 (p)S ) HERFS 9 dodie
b 0 SR olRig) it 4265 3)90 sl ()8 gl Az g W15 2 () S )3 oy LB b5 03655 My e b S
5 G5 ol S5 Jy55 53 o ol 505 i Sl 5 8,5 )5 55 3390 oty S 5 oS sl ] 58S o
sloasa ) Sl (Bilops ol (25 5 Cumnl Wl oo 9515 Sl Sz )3 SB g 05,8V« ueioy (S 8D (o8 Sl (bl canl 00 Bl
2)90 b ged labad 3 (S A gul Sl (g 53 D9 @ly dede S lia Jlnl Co e gladely )3 g amd Lt Jamacun ) g ola
5 Cosl 0l i claggloo g Caontly cloginly cly ST Simgks nl ol 0uts pll 08 G )3 (g8 &S S I b g Glert
e i 3l gy il ol 2 555 0lital Sla lesS Sl 9 (2 o (S in > e Stesly 31y gy )
B sl s b o) il Y la s j> Slpl bob ol5asLs g by g oljaily (slaodes SB 5 05 58Y ¢ duojisg) (1) didgll Sl s
W5 el VFe)

dged dalad (S ¢ JSin 0355 o )5 00b el dljasls g 4l g oljaly glap s b Sl bsly S 0355 9 Il mmg ol 55 1l gy g Slge
okaiody diges lalad 13 350 (4B )3 plad oS (glbdiastiin A 03ly 5 sl Bolal ygody (o35 (o Voo X Vv lal) (o)l S IS5 a0 p0
P SB Lgel gy dgaidalad o )3 (pizmen D (S0l edgs (raje) ()5 4 gl g 03935 Slisloxe plonl i g 0395 8 Cundy (e
S0y S 20y 5 (58l pogazia (g cCughy (S polie g b Sl (5ya Bl Y Goe | plaie jolods Wigal asad S50 g 455l
slooj)5Y 09,5 53 9 A5 ool diges askad o )3 plaie (Bola bty (guuye yio /D Eg)Sen Vo cofy pBY ()8 439l sl (s 0 (60l
B) S sS ogp ek 4l g ugosn oY dacS it allS Jolis )y (sloogy )Y ad (gyglaer wBlir gy lagl 1o ds290 by g 5y,
o 33 0l (oS (slotcasiiio (53503l 33 yin il o J s ) 55 (s S Joli 083 (slmogs Y 3 {ytn gl o J i
6 eos SB 505 p8Y @ bynye (o Slao Slpd oy slp 805 bl 09 il I o ¥ (b 0y 3 5 SB- ()l pdiges 5 Giagk Jol
A 0355 93 (032 8Y () 49l 5 035555 (ke duglie (gl b o2lisel 43,b93 uil)ly 3o I (Lige5 4akaF) 035 p 8 5 (5l piges Lo
&bl 4o edlaul (Sld yge5l 3l Buios sla Sl (o 3 SB Sl 35 g 03,8 Slio (:Ske dunlio (gly b oolitul s 8 (5 yg0jl 5
A5 plodl VF asus SPSS jl3ale 5 50 ool

5 41> 0395 )3 A3dgs ([ 43 Aol AY) dljasls 5 4ild 0395 5|yt (S 45 B )3 VYY) Ll sljails 03¢5 [0 ibazl (Bl 5 0395 oST,5 AL
O YAUVA 5 05 £ VY s ga) palls olials 0095 5l S (b j3 o5 VFIYE g (5 YAAY i) (sinn oy (32)S 439l g 039555 (ol jue edljadlis
0395 1D Cadlyd g 3y Sy 039565 (3uSSbo Dy 2ljaild 0395 I a8 Mjaslis g aild 0395 10 3oy S Y p)S aB el g 039555 (SOl g (HJiSa
S 3 3 WYY 9 PIVY sy (alls ol5ails 0095 50 Cudpd g oy S pisY SUis (59 (1wS0ko g LS )0 5 VO 9 F/A0 o gy aljas L 5 il
YIN G s (alls o135l 0395 )3 g, )3 o5 JAY 5 YIVY b5y 31545 L5 g ald 0395 0 cudyd g oy S Y pr)S 4 gl (uSolie el o
Al 315005 0395 13 5 doy> YAIYA 5 FO/V+ ol )5 djaslis g b 0395 )3 cadyd g joy SyudY I 52)S o )d 3,8 359150 S 5 o5 +IVY
(S 53 o5 VoIV g ¥/ L) al5asls g ald 035 10 S )8 adgnil g JT )8 doyd uKilie ol Cawndey duoyd YUY ¢ F¥/Y i sy
Sljasls g ails 0395 )3 ol liwe 9 codls Bl Sl yuss 0395 o > S Cogby g (S )3 o5 VAISY o ¥/+4 i jar) alls sljails o395 51 yieS
Al o e M 0595 (sl ela b o o poolie g sl H13 o s siee sl con SB )8 aisanil gy el ey 0395 5l oS
Ol oy Sy S sy u;; &5900) Hlado 5 3> i 5 dme Cglis diges lahad 5 yimgh sl s jd 3y S Y (S B gl Hlade a5 S0
eigy oS wBanl & ol g 9 09 S ayleie oadad gkl ()8 Gl whe (e caddllan )90 (S 0395 93 po )3 3 (LS ()l e
sl gle

5 oS o Sy b cov o Lt cilises clacind ;5 Sl bol slaodg (S 4 gl 45 i ] 51 (Sl ool Comday golis 15 g8 A
dl.mb}}' )'l )...05 &S Jb‘djb ‘_;io dl.maby' ‘u»L.J "ﬁ] » x..fw d)ﬁ 0393 Lgl,mufj,g & din cilisce LngJLo » "j k.)')-u.‘!) 9 Cowl Jo;lg L;Ltzt:)}';' ‘_;mf
Olis SB g 05 Y ¢ dunjsy op)S ol iy lime 3 1y 355 oL cpl g Wlansly (gyips B lipg 5)Slas wlodds Coy50 jlad ljasls o ails
2 ke BB i boly gla Sia o5 wiad o olis bl sla JSia (alises g slaciomd (3 (19,8 0,30 (lime (gl oS 5 ol zuli Lailesls
sl Sgo g2 (S duSlied JyuS )3 45 K> p S 0D

SpdY S S @5 bl JSix Ml 155 (Wl
w8l o5 31 oy Sate J(Iranmanesh er al., 2014) Aodlo

SBIE mrew Gl Jdsa (ej o) e lod GRIEI il Jlul dreg Eon )3 pre ol I walBl s
S waSled sl (p)S aSles dex l slalls 28l o 51 alS clajls cdale a5l o


https://doaj.org/toc/2676-4296
https://orcid.org/0000-0003-4020-2451

Vel g &l g (alld oljaly glrodgs > S g 05 Y ( uojgy (32)S didgll &l yuss

o Sl S o 3,Sks 5 ool 035381 T
(5 Sl yagS po £89 Ll 03l 118 15T oS ()8
S ilopg: o b Six )iala 5 See 5 (o0bj s
OB 05 3)lge 4 Ol Ao Sl im0 & (SR>
e @ a0 ok gl s 0395 oS5
Ol SIS S 5 )3 el (St S 4 gl b
Ol Glal Bl da St bl oS (S GRSzl (o290
£95 Ol (S i3] 4 Sz 1 (ol g 3080z
oo & (SR (Blicun; gl o 8y )
Al (SR > (Blideg g BlbCun il 0095
P Vg5 0ps3 ol nlS 5 JSin 38les 5 oS
Fierke et al., 2007; ) 3505 o,lil 31 Jwy (slo Il
(Franklin et al., 1987; Shaw et al., 2005

9 0ie) S 830 (o8 Sl L5 nl 2
OE3lopgr cpl Comal Wlgioo 0515 oS > S
dais (glyy ghpaaby 53 g e (L yig ) )9S Sl
a3 503 (6 5035100 g &8lg dute  JSKin mlie dawgs g sl
U 9 IR elliyy) Gl sbwnd 3 (p)S
a3 o4l Cumdg &S pl Lol ol dtd s g0 daxie jebody
x5 )8 Gl g s 3)90 Coll wiges labad p3 (S
Sy cllllas ol g C:w;\ ol ploil youiS ye o S
slapiol ly 5lel adlas ol Slord £90 5L oyl
N9y ey ol @l i il 5 senily
d.,)f Gy (il e 50 Caedidy L)")f d&;’>5.\3| ul).....u
gyl 3wl oolaiwl BB jluw Sl Giule)S Sl 4
sy 1) ()S adgul B ojls Jlas )3 ol iagl
P Clte (A4S 5 (oS Gl Shy g e LSS
ool Wy )18 sy 0y50 eI OV Lol sla S
9y oS wbgul 0yl ) Glial siog (gl ik
@l Y boly sl JSia 53 o) Y 9 SB (i)
diaily i slrodgs o (p)S b gl yolie duwlds =Y
Oy Ky e T 5 gl bgly o3l g wls 5 Lalls
SlaSix 3 032y Y 9 SB (oo (n)S 4S9l Sloj
W rcbol cro)'u oYl

g g dlge
adlo 2,90 adlo

ojp Vb M adhte 3 g)0ie ek
JS5) 25 el eI il (Jlod aess 13 lsx Gl e
e By I Sl dadkhie p» b S ol ()
DSz ol boly 4565 (sYL (Sisuel b JSis slaodgs
5 Gl D5as L5 5 ild b aljaly g0y Wodgs p )8 sl
Miails slapyd b Slpl boly (IKs 0055 ¢ cdilaio oy
S el 5l alie Loyds bl L sljasls g 4l 5 alls
S 0055y S 4o )d 5 Nl bl dleld il g byd pdawe
oy 5 pasude (o3 (Se S SKSnpe digeiaslal
Askarii et al., 2021; Zarafshar et al., 2021; ) 1
Colus &S cwl S5 & ;Y (Iranmanesh et al., 2021
5 &b ody Colue g ,lSa YO dgus Lalls il oog
5 S 5 Al B0 sladisS e HiSa YO dgds oljasli

s aw Gl (il & caol GG 55 pte
2 P sl Jelgs 5l eyl )3 (210K g (e
8 sbumad] 9, S 3Tl 60 ialS (gly ol ] pdaw il
9 e b sl () (S glaj5 5 ol sl
Naghipour Borj ef al., ) 59 e 5 33210 sla S5 53
opyS Sl ed ot ul B & wBly 13 )8 s (2008
Slojojl S > (s sbBileps ) Glopsd 5
» (Mahmoudi et al., 2023) 35 o0 445 o SYob
(S 9l dge Dl (dre A ()8 S O (e
SYob oloj ©de lp (SLS (jbre ) LO2 pogada,
.(Solomon, 2007) cul

ol o5 & QS K 5 (LS 0357 )3 ()5
Waly cp i des (golaidl Ja 5l g o posk cidu 03555
Cool - (ppuadl (SuSli Sl gliiedy S
Sy byBileps aLS ibe (Emmerich, 2002)
Vg guite Gl ) (S ile (n ke Ol
srolRing,) yiww lgicds SB (Zhao et al., 2019)
Dy sled & SR (Bilepy w2l IR
OB5lopg 53 (258 o 3l (ootes (A0 SB- ()5 o
2,5 (5 yaumadl S nSl6d s U g Cunl (SiiS
w5 P> SB S @815 0 o8 el & sk
S5 ok St ol oSae S sl
s (Lal, 2004) 1S slool (6 ytumes] op,S danST 60
5 Wiy i ol lp (M sbSBp S
Busse et al., ) cul sbo dailbdS i Lial jials
(2009

L bl o (eoumie sl yimgh bl g Jls
GIF SB S caey g S e sagidy
Bu et al., 2012; Dar & Sundarapandian, ) losd
W (2013; Xavier et al., 2013; Zhao et al., 2019
S )8 03D e a8 ditwn ol 5l S aings oyl
P S Sl (BLS Jide )8 8 b (@Yl (Siuven
oly 5 ST &y (128" (639y9 e & «SB- (0)F c5 lde
3 (S 45 oy 5l S Coye g alS Ll
5w K e gla ey (Varamesh et al., 2010)
dlisee UK clacy & Wl lis b jiagh
S S g 03gis) 3 (S 0pdd ) Solisle Ul
.(Mahmoudi et al., 2023)

a5 > Sloag i L5 03555 g8 Jdday o S
A 4397 350 Hlauu (1S Al A 1 g Lyl g o )S
ad ol dlezel JB g asie CleMbl sl oplpls
e 1 Se ol ol g SR laelKingy (08
ale ol Copdo sladaly JooSS 5 (b Cae ba)gSTo
oWls (b w8l JKs sleelRiyg, oy sals  JSis
B B 2y90 Ad (AS g (oS slaaix I andis
S 39 a8 sy ol cslS 2 o s 51 5
b (30 lgj ol odds g8l 13U ot el il s
4yl amd o A ellil Glus g b JwSis go8g
Mo 1008 o Slan |y o )S15 sl K s



Vo5

VEF Y a)la.«f} /w.m.))w JL») ul))l dl}bﬁ UwLwa

W Y S diten

ailato gaus )3 ooy W] o S (claes o (sladiS
Wy dg>g

pM liwl aids )3 addllas 350 ddlaie oLdlyas Couxdse =) S5
Figure 1. Geographical location of the study area in the Ilam Province map

S g (2, buls Jdda e )S1) sl S
UPFRW ()59 ¢ e Sl [‘,5 Y?‘”‘" Sk Bes (P9
(05ySoww able) Sy Glaad dopd ¢ SB (gyals
S sS85 JS e g bl elisal b g (503150

(TPCC, 2003)

SOC = [SOC] x Bulk Density x Depth x Coarse
Fragments x 10

Mg C ha-) SB JI )8 0,55 SOC 1598 sl )
S p » SB JI op)S cdale [SOC] (Ton/ha) (1
» S s> Bulk Density (gC (kg soil)™!) sadcasls »
Mg m-3) S 50l jogase (jy b g w2
Coarse Fragments «yw) (5)bpdises 3os Depth
Ne g V- (SHp Okl g s )dVer) Sy Slalad
Cagb Cuwl (JuSa y3 ) Mg Cha' & soly bas co o
Joalhguad olal g (Gig gy I edlanl L S
duwge ol 5 SB sbwge 2Bl slad oo
A5 ol FEV olad 4y i yguiS Ol g S Slasdios
229290 Cubyd g Ry sz )Y 09,8 g3 g ooy (ol
ol 5oy sloo yY 845 (gpglaex allinr jsbas b
oo i g dits (el Sy 5l jieS jlab) So o8
y (el S 5l ytin jlad) S5 (g ©lilad 5 cud >
053 50Y (sladiges .(Palosuo ef al., 2005) Ko o Jolis
039 xS0l Sl e 9 iy 9ily lawgs Aloli
sokaiedy LS e oRiulojl 4 op)S Hlade 5 Sis
I AlS sladigad g 03y Y I () 2oy> (S 0jl
S JI opyS s eslatel (S5 S 0)eS j> slpisl b,
b pogaze bjg 9 xSojll S - ISl Shgye
.(MacDicken, 1997) Lui yuns a56lS" 5, 51 S

SS9,
sl b Slpl beb (S 0395 93 (ingh cnl
S g b Gl oljasls g a5 Ll o5l
) S S S o it Sy (S 025
Askarii et al., ) ab o3l 5 il o35 (5o Voo x Voo
2021; Zarafshar et al., 2021; Iranmanesh et al.,
Sloodly 5 0355 Lanogs (slaodld igesdalad ya ) (2021
ol 0355 Lhmogi (cloodly mad by e Lol
)Mcw)DWﬁlﬁ)kécwbbjfﬁsLﬁwi
Sy el gl ggpd g 4B Jold >y jlad ey Joxo 5
0392 gU @815 Moyd 9 gl SagS g S shad i el
P> 9 45 o2 (5 Sojlul I Jols slaosly cnl 0958
Se39) (S 49l g 0395 5) Cluwle plol jolateds £
oss Jol Js yd 035 Lbwogs (slaodly .ai plos] laaseS
aid o3l Jolid 0395 yinly (slavodld .ab cudls s olosld yo 40 g
o (b S Cogo) 5 S )5 gl iV
5 039555 D9l p sly Al Sejlal 5 gy paiges Jlo
9 Slnl bl (5> sadigS (JuSa )3 () ()8 asgl
abgsye WY0lee 3l gy e300 Wl (65i0gll Y sleo &S Al
Iranmanesh et al., 2013; Sohrabi & ) s el
Lle aseS plw 3y50 40 (Y Jod>) (Shirvani, 2012
soateds S92 90 (oges g (oS SYolse I j g S5
Boiri Monji ) 35,5 salatwl oy, aid 985l g 035555 3591
(Y Jg3>) (et al., 2020; Sohrabi & Shirvani, 2012
& oo Wigaiashad o )3 (S M S g pSosll (4
3 i sy <igai eSS 50 5 4355 o 3 SIS g
Askarii et al.,) $us by (gyo o =Y Gee
2021; Zarafshar et al., 2021; Iranmanesh et al.,
;| & (Penman, 2003) oty s sl 4 (2021
M oS Mie ot ol Wi ol )3 st (i prine
Cuol 48l zaz5 (g g0 Bl Yo Bos U S0 osdsdis gl
2 &Sl e sl oad dlpiiy Bes ol edlawl g



g &l g (alld oljaly glrodgs > S g 05 Y ( uojgy (32)S didgll &l yuss

N3l 5 aliSS (ls13 ) (nejg) (1S 4 gl g 035555 35900 slaae =) S
Table 1. Models for estimating biomass and aboveground carbon stock in single-stemmed and coppice trees

045 C)’uo‘ s W).o 41‘.45 prey . . B
Model J. Modified coefficient Dependent Inde endent;/):oriable Species 455
of determination variable P
Y =0.881% x3228 0.97 039S 2l bwgio b b S Jlpl boly
: : Biomass Average crown diameter Single-stemmed Persian oak
_ % o 1.865 036355 digeo ol jlaB b S5 ! bl
¥ =0.615%x 0.95 Biomass DBH Single-stemmed Persian oak
0 lis)| ol &5 o ol
Y =0.067* x392! L 03P Js ¢ %) 5 A4 U =
0.067% x 0.89 Biomass Total height Single-stemmed Persian oak
Y =0.425% x3:230 0.97 op)S gl 2l bwgie b b S5 ! bl
Carbon stock Average crown diameter Single-stemmed Persian oak
= % 1866 oS gl A il 5l Al S ) bl
Y =0.296%x 095 Carbon stock DBH Single-stemmed Persian oak
—0.032% 92 oS agd Total height S gls,l b 5 lal bl
¥ =0.032% x 0.89 Carbon stock ght JS els) Single-stemmed Persian oak
Y =2.534% x2383 0.97 039555 EU law’w )Ias JI)'A&LZ ‘_g‘f‘ ]o5l)
Biomass Average crown diameter Coppice Persian oak
0393.¢) s, e ls Sl bely
Y =1.868% x2487 91 295 Je ) pake olnl Bt
868 x 0-9 Biomass Total height Coppice Persian oak
Y =1.275* x23? 0.97 )5 4l &b bwgto b jasls Sl gl
Carbon stock Average crown diameter Coppice Persian oak
0 0kok L2454 oS as gl Total height 1§ #lis S5asls ) bsl
¥ =0.959% 0.91 Carbon stock otal height J5' s, Coppice Persian oak
.. H |y kad g ZU Lauwgio ,lad . T b
Y=86.491%X+ 0.88 0355 X“;gfef‘:_g e dim?;te)‘i (120 YL b5 ,baB) ol o5 il Lol
11.507*Z- 426.55 : Biomass verag D];VH Single-stemmed Persian oak
Y=60.659%X - 0.96 2555 A;Ergge)ci T8 sie ﬁ:r_ (e " 6Vl g ) sl sl b
11.47*H - 88.527 Biomass Total height Coppice Persian oak
Y =0.9754*X165% 0.87 255 DBH iyl o Lo
Biomass e Al B3 Wild pistachio
035355 . ) bisS s
Y =0.3*X23 - PP DBH i 2
Biomass el A2 Other species

5 odly (g ylol 4y o s edlaiul (Sl 905l 1 aboes

290 IR odgi (o8 b Sig

P IR Juol i oS w0 (LS ()l S
OV olass .l Slpl baly wljaslis g ails 0355 diges dalad
Ol 3 (Sl yd g (350 495 4w Jolo) 8y alol
ks Jolis oS w5005 5 )led (gl Sy diges dolad
2 A (dao)d W/OY) 543 L5 o (duopd AV/FF) 4L
bl 50 (SR Lol e jall aljaly 0355 diges dalad
P (B0 885 Jold) ci > alol YV slass 9 39 il !
J5i2) 339 b5 ol Joli o 03 b s
v

odld Julodi g a4y 3o
9 O (o Sloasie )bl ayppd pladl
S g oY ol b g (Soid o Shy polie
‘51.@0393”)‘1 S ppy0 Sl 568 slopusio (gylo] 4_oMS
Bgig ol Bg)S90lsS" (19051 5l s> (139 Jlo i () 2
4 ]oy),o L;QS oo ul)ﬁm )2 LSIX JJ.)).? odlauwl
0355 pyd g (5D pdiges Jw b cxs S g0, SY
ad A ol wl ddybogd bl 4350 5l (ageiaslal)
dmlle (gl copiomen b (s 09 93l L sy
i 0355 93 052y ()8 4593l 5 039355 (S0Le
MLOA dl).: (el A ealawl UJ&.> ).a& > 09‘0)‘ )‘
b JLs O 2 SB Slhs 50 9 05y Glaw Q&L,o

Yl IKin (slmodgs 3 3ljasls g LSS sy oS (sl piio Lnog claoylol =¥ Jous
Table 2. Descriptive statistics of quantitative variables of single-stemmed and coppice trees in Dalab forest stands
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Figure 2. The amount of biomass and aboveground carbon stock of pure standard and standard-coppice forest stands
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Table 3. Analysis of variance for the effect of the sampling year and the stand form on litter characteristics in Dalab

forest stands
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Figure 3. Mean biomass and carbon stock of fine litter in Dalab forest stands
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Figure 4. Mean biomass and carbon stock of fine litter in sampling years in the Dalab region
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Figure 5. Mean organic carbon of fine and coarse litter in sampling years in the Dalab region

a3 g3l s il gy a8 D5l 0395 3 o] Jlade
Sy Wdg g)bpaiges Jlo Wb cov il S
Jade andl a8 oly lis Liol38l Wgy L g Cudly (dalS
oAl ol 0dgi VYAV B o Sl jo Lisl8l oyl
Olyss cpl Jds (5 JSS) 29 dljasligaily o395 51
Sy 4 I 08 20y 9 08 4l Jlade o Jloj
L2 33,5 o p SB Cusby Sl 9 Ll 9 Of bl
45 Sk wad Gl g)bpases glale b &S
5550 Joas) 2kl 5T bl (clod il 31 o] @ljlge
hol Joloe 511y wudBl 555 (imets 45 35 (Korner, 2007)
S ol Gy g SB I p)S (e oaiS S
Sl 5 fn (i fabl ) S Cagloy 3oy oo
SB ST 3 55 )Ll Glise 2 5 9 SB (0950
(Moldrup et al., 2001; Sjogersten et al., 2006) ol
SE 29550 lacdld Gl i Cugby b S
Sl i SB JI pyS e Gl 50 5 sl i
SB Cugby sl b sblo p S swnj culld )50
Lit) 39300 o5 15 J1 58 ol 5 oo 28l
2 SB Cugby e sl Gimgh 4o (et al., 2007
5 4oy FIN 5l 0095 10 &S gy0bds gs oS LY ddlnio
LablS 3005 1l &S 39y o yd DIVY wljasls o «ily odg5 pd
Sl JBs SB )8 adanl gals g JI oS ol
5 sl Sloj Wlexs SB cugby imegy oyl jo il

S o, Wd gl b)gi).g
SB op)S 4ol e &S Wb asuie owyp opl )
M5l 0395 43 g, 3 o5 Ve/VY aljasligaily o35 )
ok @l 4 g bocwl Se o VABY
Oljeo &S 2 o asuie VYY) o)|)Ken 4 Iranmanesh
—obl Ol 2> 53 SYB Sl UK ey ()5 4S9l
— I i Camdg odimd i &S Cuwl it w55 sl
Oliw)) Gl 059 )3 o JSix I (S 4 s Y (o
Wile bliol (3 &) Cand (550 Candy S 9
I 5 30 Sl Sl o i S 3 gl
i 035 3 9 Y/ Sljasligaly K o2y 3 SL
059 sSile Wikl cand 4 Y/ Lals ljails
£S5 e VY8 als slialy 0395 )5 S (g,0lb oguaske
£)S ko VYA dl5e5 L 5 ild 0355 13 5 S yio Sl yo
S0y Sl Silie cizman 1505 3yl e o o 5
0355 10 5 dwopd YF/F LallBolialy sag 0 S o), Kiw
ol wibyly 4355 ol g doyd YA/D ol5asLisdils
Sl 5l N opyS o3 s S o yS a4 gl Jle 5148 sl
03¢5 il Lol gyl sxe Aoy A% Jleis! pdaws 3 gkl
ol 2 (¥ Jsi2) 295 Sl iae gl (43505 asad) IS
ol S S S s oS dbenl olis bl
JSs) wsls gl ()l piges ol o 3 1y il e
sodg o SB S 4;;&951—):[)1.8.4 &S sy [(F
Lol 15305 L5 o stme glis g lel Sk 5l Y ISs



WY g &l g (alld oljaly glrodgs > S g 05 Y ( uojgy (32)S didgll &l yuss

aildy g el sljaly s slaodg c (6)b pxe Oy
Y IS5 o Jain) ol sl ol5asLs 4

Jlo b Jo5 259, 51 )b paises slalo 3 o] Slyts
SB Cogby bl b Gl (gpaise buws ials V)

Y (R sloodgs > S slhaasuio p o355 p)5 5 () paiges Jlo S bl 4525 —F Jga
Table 4. Analysis of variance for the effect of the sampling year and the stand form on soil characteristics in Dalab

forest stands
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Figure 6. Mean organic carbon and soil carbon stock in sampling years in the Dalab region
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Table 5. Rainfall and temperature status in the research years in the study area (Ilam synoptic station)
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Figure 8. Carbon stock contributions of different biological parts in Dalab forest stands
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