o) o 5 S Ol by — el anlilad

(VFAE) N F-VN S amio ) solad YY il

MW - K> (65w Sl 4o <S> gTd; O 0 O yudd
(09 Oliw o M &I Hb 15080 )

Y (oo o . \ s .
Q‘J“Jd‘“ﬂm Lé‘x)& E) 6'\"} J:..ak;l.;
ol al ol ws3\aS s 5 s el i plasle ) a8 &l e Sliins a3 (U (280 o ss sy 55 =
Ali.vahedi60@gmail.com : 5 S s

o) iomslle (e ol sl3T ol g i syl el 1S —¥

‘\V/\~/YY;U:J€,.'\1'G)\: ‘\Y’/~\°/~Y:¢Aé\i);@)\:

oS

S5 Sl slie s il sl sl ot S 2alS Ll s g 5 K S JT S 050 3
O 23 Olad Xa) ss0te bR 00 Ssdie 2D ol Ciime e s oLl 0l s s a8 e ) sl
Lo Kr SHL s e (oS Ve iy 5o a8 &) o sl s Jols o 4 R J51s 5l S JT oS
S ols paises sl bl adlllas il ol 6555laS e Sosle L (il o) b PSS s
o Aols 4 s (55,0 4l 5 g0 0 e SSlE SO ) g eb fab 5o e sl Fe B Y 5 me sl Yo b as)
sslten e plols Ll o b caw 4 e Vo b i s IR 3 Caen 4 e MY B Yo gAY XL Y N b
Ve Jilas S s s AL plas s GBI s DLSS an b bagsls paipei adS (S Jols 3 S (65l paig8 O i 208
o 5o ey oBaws Sl eslial b 55 Sat sy Jab o S0 Jols 51 s o bl camals alol KsS l
St S 5 45 313 G5 i € e 5] ol bt o S5l e et iy s e e 5l il 4ol
el 4 s bl S Sled Gas 4 Cand e 0l Gbls Ll o 4 Js s S S
Golssne Ol Rim el Gtz Jol 5o Gl slagas 5o S JI 0 S i pd b LSS sl lea a0
b ) el sams st Oaxl Jir 5 Ll S il glasl JT S e o oS 2 dr g o izily
05 oad s e (I L) LS S6 pdae S ped o Jaib 48 sls ol s (Steer 0305)
Ar= = /YY) 5,05 s ey )l alaly (8L s

)\JJLN_Ji.’JJA Qe A ‘QA\BJ; Sk ‘U‘JS""‘“"J' “_,.L 6.\.‘.}5 6[.&:5‘}

Jandletal., ) s,ls &y ,0 S Cu e el 5o clia Ao ddo
o SBAnD s 0 B 5 5 cp e S S (2007 (Bl bl s Ol 1 el Gl ) (S

0 Mz SaSle JU o S o3l oSz 53 S gt 53 el S it ar A e
WS S T S s 5l aoss Ve spas sl K 5Gal aal, ol e o aslu. S


www.SID.ir

ARIA

ol 5 USe ast easlie gl Jls e bl
Q:‘.j’g)j-: S S el g g\g\@ S\ s, sy
85 Gl b K sbanlasl o3 e
093 Ol & Slaans 3 358 g0 O smme eenlS (150
o S S ooy, (5 5 5 5
0F 9 bl wdly oS o5,5leS ol a4 s
cos s S JT S s G Ly )
$oo\S s 4 bas 5 W e Sl p o e
51 .(McCarl et al., 2007) cwl sois aawsl 551y 5,b 50
S ks il e 5s\aS Lol 4 K s so0n!
Coeme S 0§ GBS Gasm e a8 L dal, s
S &S s S ok (Y +)) Femandes 5 Ingram .55
RIS ST EX P B [PV UV R T [E P POy Lo
Algs oy K b1, S J1 ey S 53 51 as,510
Lal pemad ol caws 3l g Bl Vo Gas U
L5505 olse (Y44Y) Ackerman , Davidson 4 (Y- - 0)
cely Sile ssbay osleS ol 4 b K fas &S

ol Hlasl 5 S S Gosmse LS doys O LY
s  Niknahad Gharmakher >, o0 iwsl 4
S Ol &S sl ol 56 (Y+))) Maramaei
Jsl a5 wda case osliS & S ol
03 S Az pedS sl el il 5 st on S 4
2 oAl TS s Sl g s 5 S
2 pd oo S
e o ol adlbahlay, Gl el oa
Sanad ol 5osleS Gl b S SOL 5 e
Sl b s ol e b Sl Gl s
a0l 2l a4 K (550 ho Bl 51 slalos
Sb il #skan ) S oS 23 e 53 i
4 e 3959 5 50 5l i AU L LI 5 asl e )
by Gopmo o S S H5 lie K Yl
2 S S LS Olw ) 4 arg L TS e
S o SN s n 2rsn S a5l il Jol
g ekSom Jile olpea L8 oas el

Vosled YW s ol e s S Clides aslilas

Jandl €t ) so oo jolasl s, Sos S s 551
S g a8 K s S J1 S o5l @l 2007
5 GGl s S Sl S L e
53 e Db i aSL S e bl a8l sl
2 J§--> b s L;ﬁ\j ool W ol b aal,
> b ii, (Nave et al, 2010) %)ls sugs
2565 Jola ol b L Sl dal 48, K
s ) o355 «(Above-ground biomass) ol
Forest ) wa- 90 s 5 (Below-ground biomass)
ol il sbgas 53 L 5 Sk e > (floor
iz sl Jhin S o 23 5wl il
s Qe Gl ol W G S
R QR B e U PO S PP L S F A L
S S e Capde sl ool Cuenl s 5
Lal, 2005; Hedde et ) sl awzls &1y o JKr S
.al., 2008; Rodriguez-Loinaz et al., 2008

(el oy p 5o b Saeel S Sldlas 5 axl
shal, 5 &8 Jol bl gl o8k
SS9 R Ay 6)‘3-?}:3;\3 o it laauslSe
2 S s Olew s by Jels
pae bl las S syl Gl Glaans
De Deyn et al., 2008; Rustad, ) azl o o3 Conlss
s S S s polis s Ygane (2006
o raa 3L Gad w5 pan s L sl
Nave et ) asl o (Solime b ges) Cilis C}Jaw o
bl wlolis )by (al., 2010; Jandl et al., 2007
Do s e A5 Sl e 55
San b olul e s 6l el LS, Wl
S s o e S 5 S iy Ll
SRS

sy 5 LK oz Fle siee 31 S
o s sl ble snen ol Sl s 23S
S 0z el ol 8 5y 55Le8 slagues 4 bl
» bl Oyon L o)l S 6\-‘”&{*’.’


www.SID.ir

Sl = K 50 sanile s S I S 55 S i

ooy bl Gbolol sem s bl S bl
3 obasle plial ol sl 5 b e JS ol
REPRPI PP CEE 5 - SUEVIH L E IR
Jos s S 2Sas plas 5 Sasl Jead 5o LS
el ol )5 ol s

B 0 s g\fw' L Lo aadlaes;pe o350
Sl Soslme sy M L G2 s
JS ol a8 513 WSl i) s35amme (5558
Ve Lty 5o ol S ol S Ve adlae s e e
lbes s 53 il e el — oy i b e (5,1
DS 5 sl 5 5 e ey s Gaa Sl
S JKa s 5l 8 soosleS e cuds ksl
Ui Jle Fo b Y0 & il whas ol sl
abie slne (5,5laS i) c‘ﬂ-w AR
Ll ol sass asin @8> DL Hba adlaes ) se
o |y aibie mhae 51 WS VO bV s uba
VeaV ikt sVl Suob o Sle ams e olans)
Il sle 033 Sl amsd oS Siln a(shen
TS VN ¥ W 3‘;6’3\“ ax5 Y/ (9)
Sl s ¥e (s ,2) Jl sl o 80l -
.(Bakhshi etal., 2013) ..l
Losls d)ﬂ@-? 3R

salizal b ol o slaassbs 258 I8 L e
0 SR L Bl oy de s S Sledb
Sl eiwd 3l 592 Sl Jrme S Ve sy o
s (el —ad) wlae oS ais o b
Sl adlas bl )y ooslaS slaimey sl
5385 ) (Forest fragment) |yoe colaks ol .o
S azmals )13 SaSe Slilpe 4 4 5y e 00 Ly
4l ) Gogee CSl S bl S (g)ls pasas
SAC LV b N b i ol s K o5
A ol B Joh caw 4 e VY- Y.
Ao) sa Ve o o dhii 5l Sl el s B b
Toledo-) 4z (g3lwesly Hlsdle Jals 5o 50 (e Ve b

\of

Lle Gl 4 ary b oa)l 38 L5 6,Sell
5t 8 5 03 Kan WalS cadllans 5o S S5
e Jale glgea 5 us sl e oWl O
o Sl Sl G b s s
I i S8 L5 ol 5L
3 e el s Ly s e ol s S
sty ey (S bl adasm ol
s S o ) sbadle S 5 s alS
2 ook il PG 2 gl el Sn sl 5
Lol Bl Ol 2 ogin 2l ol den &S558 0 S
I3l S I S et b olie Céysan
Hollingsworth et al., 2008; Rodriguez-) Ju.s
)W .(Loinaz et al., 2008; Nave et al., 2010
Lo 4 sl JT oS 2B Ol e 5
S Skt | e S (550 42l 51 (S0
ssbtea Ll s S0, 51 S Wl e ol g
2 BB S s N ST e sl )l
O yains anb 6\-"’J§~'~? 2ol Copde 0555 L blsl

.J}A.:

L gy 9 dlgo
A.JLL.G bJ}ﬁ A.EEA

Ao olssa ohhasl gl 5o L5 MK SSL

Y& Sl p CJL} @:-LM ‘4.;\,,4)3\.5- %..:- J)L
Jsb OF Y b OY A Ly oliww ashie o LS
05 K L Lol 4l 1S, 5 asl
Al Lo clzw 5 f}fﬁ)‘ S iomb s ch-w-‘ SOPPN
Cilss Sl Jole 5 BT g5 5l SL S
15 8 |3 S (sl yo oS e S 53 bl e
e (s Ao [ s 6\.&5\.&- £ (GeS Jl"a})'\ 9
AS 03 g9 D) —chj JL?- ;/3\.' (BakhShl et a]., 2013)
GJ'S’}J'L;'}JL;'&\%OJ)%Q&‘CJ&QOT@&}
.(Bakhshi et al., 2013) ;}364 Oyeo IS 4 PS


www.SID.ir

VeV

S 0 SOC 4k, -l 5> .(Peichl & Arain, 2006
sty I S a2 C @) 28 m S
559 BD S = Sy iy 4 oRalsl s el
e (4\:-}15 U""ﬁ) A G.XAT w.!éo) L;wa u‘ﬁM
6;5)\.,\4‘ 6\.&.,\:-\3 J.u\.u L’ "\"'“L'dd _/.».AL;.’LN .
S IS a3 gy olie i 51K s
£t Cha') Wa s op S o5 ww= » (SOQ)
BT R V33V R NECOY PSP rtqd\ <l
Jolss 51 S8 p L8 s L5 0o gl (6,551l
azls &K O CEW J'\ w\; Adols S PL oK )jf.l.a
Vam?) me e s e Bl L s A
23 e S gl paied BN as Lg}fa)'\.,\.}\
sls i — gl Bulsh) oo K b i, b aile]
1 5 s s, 5o ssles 5 ala sba (VPAY
i 5 sdal Gy alie S0l 5l Al g Seslul
J.y\s Lg\.u:d,,.,ss CM:‘;\AJ., S eolana] Wesls JA;J,QRJ
Sl 5 e Sopon 0 S it g by $hSeslul
Wesls Jdow sa 520
— s S sal S 0se5) 3l eslamad U Bluslie ga s Jb
os sl Sl eslaal L el S8 5 G
sl sdlive _/.).J\la WA 6\_/.3 w; J\JB SRS
A ool i toogei) 5l Sl Sslite e 93 o
il iz Jolgs s allas oba S 1 oy S
szl 0 LS illsa sz oses] 5l K e
Ciliie Sy 8 o Sle Al8s aslin 6l ciman
5 (Tukey HSD) S5 oy5a30 31 (13 i gei slralold)
Sad 5 S I S sy Sas e )
onlazal O M o2 )\ W hgJ,.'S/e)'\.,\}‘ BrY

Vosled YW s ol e s S Clides aslilas

salS ks (Aceves & Garcia-oliva, 2008
48 (Sampling variability) (s ls s gk mus
2 oSk Jeols 3l S a s S el s
Toledo-Aceves & ) 4z ol o35 e 48 Gl bl
b e 53 a5y el e 4,8 (Garcia-oliva, 2008
Csla ‘_‘,...S‘j A:J\.EAJ)}A 83 9dowe
sbay JA\S o3 LS sl o S 6)\:j&3d
O S osSe Jolsh SIS a0 (gols pisal s
ol 4 ams ks gl JSS an b b e o
slalols b cdyplis ;s 0l bl s by GJJTC“?
e Ve Blas Jol g bl co s an golas sba
Cd S Bygo ssShe Aol U gl O bl s S
Jals s (Toledo-Aceves & Garcia-oliva, 2008)
5 adlaes )5 J§-> O P E RT3 ST | LRy
IS5 K S a e sz olpe Al
S ol page ai r\.ayu’\ u.n\..a., )}.1:49 b gols pa ged
a2l (VY U] Jauls) s, e Jad alend 5o
P s by bl Sl Sl e lIL
Jab 4 Jlsl 5l s S cba s (Vahedi, 2012)
)\ U 9 oA Sz SAA\S J\)T LS‘}A B AK.»-J\A)T .Ja.:u
A eala D9 LSJ"‘«!\“"‘ 9 b ) JA\S REVIL e
‘\.a»ej‘,ufcw )’\ f*“\ Sk dBGABB A.JS ‘_,\...a Q,..\ B
K e e e 53 51 5 a5 b saes >
.)‘j.a 4,3153 \.bej'gjiﬂ.ﬂ ‘Lbéu.u) A.\A::}‘ .)\)A Aﬁls C,‘.)'LG.;)J
3 S &byl LT e e e 5o 31 28 55
{Peichl & Arain, 2006) s S
S I S o 2B 0hs oms skt
5l (SOC: soil
Manrique et al., ) oi sslien) SOC=C%*xBDxD 4k,
2011; Jime'nez et al., 2007; Kirby & Potvin, 2007,

organic carbon)


www.SID.ir

Sl = K 50 sanile s S I S 55 S i

C\S Sop 5 Ko b u~<J\~= SO Jaas)

@\ﬁ‘} o gl el uf*“\':“‘ e .,\3\3364

4 axg b ool lazl by e sl (Abundance)
b s s S S S Sl ) e
SlaasS i il oSl 55 Y Jsae 35 eass
dhie ity dep e L e il

A e ol andlaes 5o

VoA

dibie I 5,5 olpea oy ol ol 4 sl |

Vodss 3 el Sl as Cpasme adllaes s
L cals,y ol etle sbal WS olasis
S azels o ams e ol gl ol a4 Sl
SewS Ko 4 s pasle glis s sbaal o ks
Jolos s BMas| a5 (o) pboay el iy sai (S0 l]
ailge el 00 Lasls gbaal s Sl

andlaos 5 g0 3 gdme 3 = BH 6['“"';; 6,;0J’|JJ‘ LG (Jlﬁna.““liwfdlf)wsc;w—\ Jsa>

(2) g6 Sy ks (o) gl S S s e ““““‘f"{"’]" ool g6 Ry
() Gressiles)
\AAS==RVis CWAR=-R VAN AR WARE-RY/N 00/0 £ V/0
A—10) & —18) Xo—1+) e - AY) Acer velutinum Boiss. o
VAT VARE =R VA \Y X E A Ye/0E)/0
(0 — A (/6 — £/0) M — 10y (1A 09 Parrotia persica C. A. May !
vV /A EYY T/ANE NN AAANE=RYAA YV /o £ \/o )
(016 — 1Y) 01 e — 1) (YF o) Carpinus betulus L. e
A/VE QA 1N EYA Y /8 £ Y/A Y /0 £ o/ )
& 7o) (o — o) (¥4 — ) B _vo) Alnus glutinosa L. Koy
A/ve £ o /0Y § /0 £ \/N YY /N £ A Yo /¥ £ Y/A
VPN R v D XY — 1) Ulmus glabra Huds. £3)
axlllaes ;g 03000 53 (e s glazes o sloai S ity o s Olame sliztl &) :80le =Y S50
g deo ole el <58
YY/¥O £ Y/A Crataegus microphylla C. Koch S
Yok oA Rubus persicus Boiss. SS
Vo £ /0 Ruscus hyrcanus Woron. ds
0/8 £ +/2V Smilax exelsa L. S|
0/Y0 & /4 ) Equisetum palustre L. ol e
/0 £ 4y Oplismenus undulatifolius  P. Beauv. L
Yo/ £ Y/eY Carex sylvatica Huds. S
0/\Y £ +/v0 Dryopterisfilix-mass (L.) Schott. P
\Y/0 £ V/A Viola odorata L. ALy
Vo kg Sambucus ebulus L. a3
VIV £ AT Circaea Iutetiana L. i, g

SWsl pps 5 ol e 3 SR S TS
sl 4 am s b (P < o/0N) 305 smy (ools gae

o &S b Gl ¥ Jeas s e t Q,AJ'T c:\.u
o3 5 b ogaie 0hs (Sl o S (2


www.SID.ir

ARR

s 50 SB o ab opane 05y LB sz ol
P92 Gas o Ssosba ol plas |y sl iy, Ll
S At Llie Sl Jol Gas 4 Cud ()b fme & 504
I PSP EN [ N PRCSIN| S PRES [y
21 S TS o5 s s pb Lo sain 035 on S
olas £2° 9 ol Ges > S8 4 Ll Ji*—’ J=ls

..,\.BSJQ;A

Vosled YW s ol e s S Clides aslilas

Sagas 53 eai 5 Sesll ulie 5 S e il
WS el sty ol spis 4 ars L, e
Coyon SR 3 s S Jo) Ges 4 bs e ol
ol s b 51 F Jsan) aisl e ity (ol stne
Jls 3 S Cilise lagas 4 by e S0 505l 3
S e olde 4 s plae Ol e anls )
Shacslie o 53 Y dsan) ol plas | s J5ls

S S5y s Sb (laslin) sas 5510 sl e st o583 el - doa

. (422 40 =) Slabl 5 Sl LMl S
S
0 /08 ** VY)Y = /g0 XY S el
o /A VARERYAR Ve (gem™) g ol o gass O35
vy 4=\ Ur V¥ Gg C.ha') I o S 0
Sl
Yi/ov ** VACYYARY JYY PSP
v (=) =(=19) S (gom™) gl o gass O35
Ye/04 *F Ve — VA V/Y (Gg C.ha) JT 0 S 055

o5 49 gleabl Cla‘ 53 Jlagme ik

SB o3 5 Jsl Ges L3 I i S S 5B (o sae 055 S 1S S Glire slizdl 1) (&Ko —F Joax

(tC.ha) JT o S o5oe (gem?) Lo saie o35 (%) cp S o
S
Y4/ £\V/0a \/#Y £ ./-Ya \/YAE -/-Ya (+=Y.cm) Jsl Ges
Y$/8 £ Y/\ b VYA E /YD /A0 % /YD (Y-=¥-cm) g5 sas

YY/YyE£-/fVa

Yo/0+-/Yb

\VASZ==RVERRN)

VXY £/ fa

Sl
\/YVE -/ \Aa (+=Y-cm) Jsl Ges

L/AYE ./ AD (Ye=Y-cm)pos e

el Sl Gilibs o 53 o onSoles olie Slsgme BVl samsp s Sulate Y Gy

e 58S el ol Zs arg A 15 (P> +/-0)

Slibs S ol 5 s ao e o L5 Sas ol
Sas polde oy Jo (P < +/0Y) cd ool pme sl

2 S 1S 5s plie 4l oS ol plas s
s Ul Jals 5l Gl salols 5o il - o
Cans 1o e O] (GlHls (O J50a) J—<~> e e


www.SID.ir

Sl = K 50 sanile s S I S 55 S i

sl S o)) 5 e g S ilis
Jom J5ls Gas a4 358 L Sy o)l spms 2l
B e R AR A R R R P
o ol N (0 Usan) spia e gy Ges
SNl 55 3as 55 aalllans e Slas i, S anm
S G655 rshe e o x Jy il gob e
bl olspme ssba (sl Yo b i) Sl

(0 Jpaz) X5 s S polia

ARK

ols phiges (Ciliine ol ) clbossioms 5l L3 5
DAl 5:ke (0 Jsan) 318 55my ol pae B
$30\S o) 4o 50 e e Ly s 5 )5
Ve S av e 505 3 5 Y/YN E /NA vm?
(0 Jsaz) Azl o o /ANNF £ /0y
o> s S 2 &Sl ol mls B b
Ji’.a, Jals Gl saalols 5o oolae Ouls L S
c\.u 0 Joas) cl ool e Dol lols L0l
SBaas oS e o s ol ol Soose)

ke L ges 53 SB sl S35 adS 5 55 Cata b (S5 0] oKl anlis =0 Jsus

Sl S s
Vo —'m Voo =\Y\om Ve —Av m Yo —tem r=\+m ERGaNc
Y/YY a +/+YY b +/\4'b /*V'b +/\o b (v.m?) 5 odd
\/TV ab V/¥0 ab VYV a VAV D VXS a Jol Gas 0 S wa
+/A¥ b V4 a \/1\ ab VY b /A b £33 Gaf S 2
V/Y1b \/oY a \/LV ab /00 a \/0A a Jsl Ges ol o gasie O3
VXYY a VXYY a VY)Y a V/80 a V/era pa&u«&fa& Pt 058
¥Y/Y a £\a ge/0a Yo/oa gv/oa sl ges N o S O55e
Yo/\ a vV/0a YA a Y/t a Yi/\ a 033 Gas I S O

2 e Salols 0055 80 bl e o 6l ine sanap S ey 5 sl By >

s = —=+/ENY P </ \) sl Gas 50 S oz Sad s S gla e olie 4JS oy Sls sme LU

ps s o S Gl S ek A3 s L5 oas
303 semy Slsgme blil (F= -2 /¥P8 P < ./00)
3)yumwjaww5;\auucbw
Syl (Sowad Jls e sba S Sk gl S,

5013 352

o) heslial b sllas Jolg s sas s Se3lul 5
C'L” Wl saz by (las # Jaas 5y e M
ol o 5 59 Ol o Olaalie AdS s S ol gl

S99 Lg)\au;;.a M/" wd i lez“ » S S
P 9 L O Lis 3 b 5l .(F Jsax) o)lm


www.SID.ir

Vosled YW s ol e s S Clides aslilas

andllaes 5 o glBod gae aJS jn 4 om;&dugux:wwoyd@gyﬂjl uﬂcwm_ @Lu—f Jsds

(vm?) 5 o

Oldls 5 &) Sl sla e

—vjeay ™
AR
—Ng
—v/v4q "
—orn”

YD

sl Goe (S w2

£33 Gof 1S

sl Gos 2B o yasee 055
£33 Gos g AL o g 055
ol Gos JT S O53ee

£33 sos N S 05

S NS 4o ;540 cl& 53l sime

v A L Gl S oS w8 plye S TS
Sbazs o b aaly 55 | er 5 LG e S Qs ol

R P R S P E e
sl sl zasy S Soba ol S S e
b Sy S 1 slge 5 oS Slade oS wlosls las
Ll Ko Gl oSl s spmse LS ray
Jandl Jl. ;) sie4 ((Rouhi-moghaddam et al., 2008)
Aol &S Wl 8 5 (YY) oLs
sbes g s I wS olyeeq (Fagus sylvatica L)
C)L“ s axg QB ob; gﬂ oS sl G S
Vahedi adlls 4 ol 55 oo cpizmen 2280 0 S Calis
(F. orientalis L.) _zl, 4l sl JKm 5 (Y21Y)
il blie 5o @8 8 am &S 58 oylal 55 55,008
o Lits coll alamy bt 85 ) pas iy,
padie saalie S S S3smpe il Bl ikie 5o
OlFe o8k Gbjiayy ml 4 ey L gk
b A gl glaes ol 658 &5 55 IV
S35 50 0l 1o sl AT adlaes; 50 slans s
Olseas oot G255 00 Jds orer 4l S S
soor Sl Sl phsa e sl paxla 858
i e S IV S (6352 50
S oS o &S bl g0t LR el
G A4 Cand (o gtle Yo U a0) Jol Ges o S
Sl oS aes bl Gl e b Ye) S s

3055 88 i 53 5l e B
olas Sl s s cal 5l esel ooy il
C}JM 5> anlllass) 5 Ji*" S JT oS 03 &S sl
23 L obam Gl (Colin sbges) il
a0 ol uslaS Gl Do S sad cull
25 L sl S b ol b el a5
Fas 5l e adlllaes;pe laesgame S I S
51 s JU oS aed sl bans (b s 8
Sdols (S aulp b Sl pso dols s
4l e S JT oS s o5 s oS
os 2B Jdoa Yl 4 o 5 Col 4B
S S 3 Gt | e i 0 S S S S
Susle ol b cdea SB T S o5l ol wsly
s b pas GBE Gols W o Sy (S
Joas 5550 3w Ll e b SLl Ly el 4,
w s S A W, 5 e JSlas ol 52 CO, o
Lol o B ol 5l o a8l i o586 JI slse
Il 51 sle s o8 1 S pshe JT S o5l
SRRV 1V I VeI U L g e
5 $ooslaS sl om Al ol sl
» ol S sbtis e LSS
oLlS 5w s sy B s L;Kw- dup—"«w;ﬂ
o (Y-+A) oL\ 5 Hollingsworth el ale
JACSSK SR RN g LR WPV S IR


www.SID.ir

Sl = K 50 sanile s S I S 55 S i

T 53 Sl sba s s s 2l 0355 <2
23 &S G0 WNls Al s S L S EES)
sl e siss el 3l ol slye Jir sbas =
oA b S Wl s SB b, e o
JT ol Ojpon 9 S 5 ool S el
Sldiss e S Gase sl ol JI S ol 5 s
s Jo o Gl dobs clal 5 sl 5 bazy, 3 b
S Gl e 5o S JT 0 S 358 0 S 2
(Post & Known, 2000) &)ls s L6 ii
S sbans o Gl sk 5o JT o S 45
2edle S S (o) (oo e 5o ol
irle el S btz glagas 31 Kp s 45yl
S Bl sz ol bl s Gl oS5
oer 4 Gl Olax 5 Il e oS ames (ool
Nave et ) s b S 5o ol SN se 0y 5 sl
SIS aes ey cwnd Sl ) al, 2010
s s Sl s Sl S e sl s Sk
s S o p Gk s S oS
Mahmoudi Taleghani et al., ) s,ls S& oslols
oot GRRa 53 sdal Cesk s & a2y (2007
e ol Gl Jol s S JT oS oo el
e 08 sl izl ol i G5l JIls , Kes
G iz slaao o s AE G a5y o
Soa 3l e s sl 9 oan Gl ol 4
st Solie Ol o sl ped A e ol
g & ol o b 5 el S Gl 5 oS
S el s 51 Gl sl 51 S e s ool
Gad polie o e pl 2l (Rubio et al., 2011) 555
Solsime Slpis JSam Jols e Jolp o Ly
s e S olsea s bl Bl ) cwls
S Slei Qb)) Gl el atls Slsis
Slosgame Jabs o S I S e LS
el adl o s 5 S SO s e
P OAd ilike olie cou &S sl plas Seages

MY

Sy sl S 0y e Vgam ol i
S dele JUslse s 5 00 ol 3 005
sbS ¥ 5 2 Ll S el S Gl
= oblS Sl Jols L) plsys 5l ol
03 Rl Bl 5 e o Wl e (505188 Slage
ST sl a3 8wzl S adyl g T o S
s Jasl 5 & ‘g..yij (5P At Sl 5l e
il es s sessiss 5 Jols slial sl co
Sy JES) 5 S s glal & (bas,
Peichl & Arain, 2006; Lal, 2005; DeGryze et al., )
Niknahad Gharmakher .(2004; Johnson €t al., 2002
SIS o S 83,5 a,l8 (Y-1)) Maramaei
2 o) el S el soba ol gl
2 S s el PLCTERPIINE (e
e ity JSm (LS 4 s o5 )
B Mo s asl, ol 3 S ol)s S ol cads
S S, 5wl a8 S s s, S
Goyasa o dpbe el b ol S asae 0L
pae Lol Iop ind oS o 3L 5Ll il Bl 6 el
35S 5 AL Sbes 565 CurS S2alS ( roaty ) are s
S T oS S el b ool oS syt JT oy
Niknahad Gharmakher & Maramaei, ) s Jalss
) S o0t s O eaelcesa s Ll (2011
Jdoay SHL Jals S sl o o glas | g 325
s il shls Sl Jpab 53 JalS oo 62
oLy S 4Kyl s Yloml 5 sgy S5 28 Slam
ot S slls el 518 Sl b s s
03 sbls GBss pshe o3 Bl Sl eas
Al Gbgw; SB a4 cad ity o sate
- SO PP PR A [
SR FE Y OV 5 - SR N E VR S L I Py
Vsl &8 5 5t S e Sl S s s
e i Gl 5 bl S g s Joa
%’}“’“" S0l Glagme) 5o adl e 4l ol 5 JT


www.SID.ir

VY

2 delse ol aar S a5l sl S
S 5l S T S osmae 5 oS A
o o3 il 3l &S uS e olse (V44+) Schlesinger
Dl e Jl e e (b sy gaS 4 S s o S
e Bla s G ol s skl Job o4
sl ©ae 53 Bl SKam St Glodmy 0E5lars
pps S I oy S L5 ) as el oS s

iz glaasls 5 a8 ol i 5,00 sy
oS A Sasmse m Sl L 5 K 5
Loaaly oo adles ol e 31 )l spmy S JI
o Ml 0dd 0w Bd o S (o9 g0 Ol ok g
o 2 bl a4 S Gosrse) AV S s
08 Oad S e bl U cou wlg s
S s S e G Al LS s
f\'@\ cn) wle sl adlaes ) ge aikis u.:a\.f TP
Sl 5 AVl B2 58 olhe &5 asl CJLA
sbSL o S s ol Pls saee 51 SO L
o) 4 ol s el ol sl xS o]
5558 s gl 2l o S s S el aS
S5 5 elend ((Sod ol ol Jedls Jdoa,
ol sl lpr s O Lalia gl S
ety S 6l b gl 5 Sians cusb,
Ll 5 5 bt Yol (S o550 56 5 058
o omer 4 i S S oaaliS S
solizl s 1 bl 5 s s Sl s8 S e
sl B L ol e by oosles gl
Sy O S R I ST BT | R JI G P
IS 55,5 sbaisS alansl g0 LS iz ol )
S a8 o law 1y ad, 5 el cB 5 oas pl S
5528 Sz a8l bl 51 5 55 55 o) Gbaise
B> 0 A

Vosled YW s ol e s S Clides aslilas

53 05 ot ol ulBl LS TGS o
Nl o S e g a8 S u.zla.w sl sl
Ol 4 e K 5 Sl L8 as el
LV PO S N
e ol 3 el Sl e Cr o o
Sl 5e S s, J1 slse ol 5 S5 5Nsm
4.1 )\}Jt.w DLl Lhcﬁjj 45 @L&j J\.lj )}3 SR WY DL .J}«:g;d
Ll :L‘gu"\ 5 Nogd o &aj L}.QQJ}M u..S\.A.JS 2l
Sl S e a3 55 Al ol S e
OO el \.mu),S\DL r.S\J‘; S gy v"bf’
el §ao 08 b 5 asd e ) e & 55 D)
a0 Al L Sl Jols T sl 35
Ay 5 Ksd S o)l Cilise glaanl 3 b5 eas
S Gilise ok 3 S S L5 e el
cel LI ws CL“ 0,y Sl o e PRI
W sz sl > t\}}\ a5 L;)J Q\A\.‘.,f i g8 D
dob o S o i am p o S GRb el Ll Gl
Fernandez-Valiente & Quesada, 2004; Chung et )
Gl MWoa S gog 218 b 5l @l 2011
PRI I ISP R W el S, o3
Sy 53 Gada 5 s Dol el ol e
S Jals L3 (Chung et al., 2011) 55i 0 s5y5laS
RIS P ROWE S A E VW X S PGS e
6'\34"’ ey A:JUza:)}e Jio Sl RERY ::JTJ? J.;JM;'
S 4 S 6,8 JE\.,\:- Q‘}:ﬂ ‘vf.,\.?)\e J.@ PRRRE
,;3;;@ Sk 0-3156-’3’.')‘ w\.o‘ O‘J’:.a BY) wm\fv.c\;
2l S psata S GYGb pas 462
it ol s J1slse  2S Ll 5l 5l e S s
e als Sl b sass cel s
o snaSl 5 S ) s LS cbessiss S5
-5\3*" VLY 4\.’)>o )‘ J.,é\:- U.JJS 399 J.;)) u...n\f ‘U.,JS
Cdles 5o Pl 5 o S gy S


www.SID.ir

Sl = K 50 sanile s S I S 55 S i

References

Bakhshi, H., Namiranian, M., Makhdoom, M.
and Zahedi, Gh., 2013. Application of fuzzy
modeling to assess the impacts of recreation on
bulk density as a physical factor (Case study:
Nour forest park). Iranian Journal of Forest, 5:
11-19 (In Persian).

Chung, S.0., Jung, K.Y. and Sudduth, K.A.,
2011. Estimation of Korean paddy field soil
properties using optical reflectance. Journal of
Biosystems Engineering, 36(1): 33-39.
Davidson, E.A. and Ackerman, I.L., 1993.
Changes in soil carbon inventories following
cultivation of previously untilled soils.
Biogeochemistry, 20: 161-193.

De Deyn, G.B., Cornelissen, J.H.C., Bardgett,
R.D., 2008. Plant functional traits and soil
carbon sequestration in contrasting biomes.
Ecology Letters, 11: 516-531.

DeGryze, S., Six, J., Paustian, K., Morris, S.J.,
Paul, E.A. and Merckx, R., 2004. Soil organic
carbon pool changes following land-use
conversions. Global Change Biology, 10: 1120-
1132.

- Fernandez-Valiente, E. and Quesada, A., 2004. A

shallow water ecosystem: rice-fields. The

relevance of cyanobacteria in the ecosystem.
Limnetica, 23: 95-108.

- Hedde, M., Aubert, M., Decaens, T. and Bureau,

F., 2008. Dynamics of soil /carbon in a
beechwood chronosequence  forest. - Forest
Ecology and Management, 255: 193-202.
Hollingsworth, T.N., Schuur, E.A.G., Schuur,
F.S. and Walker, M.D¢; 2008. Plant Community
Composition as-a Predictor of Regional Soil
Carbon Storage in Alaskan Boreal Black
Spruce Ecosystems: Ecosystems, 4: 629-642.
Ingram, J.S.I. and Fernandes, E.C.M., 2001.
Managing Carbon sequestration in soils:
concepts and terminology.  Agriculture,
Ecosystems and Environment, 87: 111-117.
Jandl, R., Lindner, M., Vesterdal, L., Bauwens,
B., Baritz, R., Hagedorn, F., Johnson, D.W.,
Minkkinen, K., and Byrne, K.A., 2007. How
strongly can forest management influence soil
carbon sequestration? Geoderma, 137: 253-268.

- Jime'nez, J.J., Lal, R., Leblanc, H.A. and Russo,

R.O., 2007. Soil organic carbon pool under
native tree plantations in the Caribbean
lowlands of Costa Rica. Forest Ecology and
Management, 241: 134-144.

Y

Johnson, D., Knoepp, J., Swank, W., Shan, J.,
Morris, L., van Lear, D. and Kapeluck, P.,
2002. Effects of forest management on soil
carbon: results of some long-term resampling
studies. Environmental Pollution, 116: 201-208.

Kirby, K.R. and Potvin, C., 2007. Variation in
carbon storage among tree species: Implications
for the management of a small-scale carbon
sink project. Forest Ecology and Management,
246: 208-221.

Lal, R., 2005. Forest soils and carbon
sequestration. Forest Ecology and Management,
220: 242-258.

Mahmoudi Taleghani, E., Zahedi Amiri, Gh.,
Adeli, E. and< Sagheb-Talebi, Kh., 2007.
Assessment of carbon sequestration in soil
layers of managed forest. Iranian Journal of
Forest and Poplar Research, 15(3): 241-252 (In
Persian).

Manrique, S., Franco, J., Nunez, V. and
Seghezzo, L., 2011. Potential of native forests
for the mitigation of greenhouse gases in Salta,
Argentina. Biomass and Bioenergy, 35: 2184-
2193.

- McCarl, B.A., Metting, F.B. and Rice, C., 2007.

Soil carbon sequestration. Climatic Change, 80:
1-3.

Nave, L.E., Vance, E.D., Swanston, C.W. and
Curtis, P.S., 2010. Harvest impacts on soil
carbon storage in temperate forests. Forest

Ecology and Management, 259: 857-866.

Niknahad Gharmakher, H. and Maramaei, M.,
2011. Effects of land use changes on soil
properties (Case Study: the Kechik catchment).
Journal of Soil Management and Sustainable
Production, 2: 81-96.

- Peichl, M. and Arain, M.A., 2006. Above- and

belowground ecosystem biomass and carbon
pools in an age-sequence of temperate pine
plantation forests. Agricultural and Forest
Meteorology, 140: 51-63.

- Post, W.M. and Kwon, K.C., 2000. Soil carbon

sequestration and land-use change: processes
and potential. Global Change Biology, 6: 317-
328.

- Rodriguez-Loinaz, G., Onaindia, M., Amezaga,

I., Mijangos, I. and Garbisu, C., 2008.
Relationship between vegetation diversity and
soil functional diversity in native mixed-oak
forests Soil. Biology & Biochemistry, 40: 49-


www.SID.ir

o

60.

Rouhi-Moghaddam, E., Hosseini, S.M,,
Ebrahimi, E., Tabari, M. and Rahmani, A.,
2008. Comparison of growth, nutrition and soil
properties of pure stands of Quercus
castaneifolia  and mixed with Zelkova
carpinifolia in the Hyrcanian forests of Iran.
Forest Ecology and Management, 255: 1149-
1160.

- Rubio, A., Gavilan, R.G., Montes, F., Gutiérrez-

Giron, A., Daz-Pines, E. T. and Mezquida, E.,
2011. Biodiversity measures applied to stand-
level management: Can they really be useful?
Ecological Indicators, 11: 545-556.

- Rustad, L.E., 2006. From transient to steady-state

response of ecosystems to atmospheric CO,-
enrichment and global climate change:
conceptual challenges and need for an

Vosled YW s ol e s S Clides aslilas

integrated approach. Plant Ecology, 182: 43-62.

Schlesinger, W.H., 1990. Evidence from
chronosequence studies for a low carbon
storage potential of soils. Nature, 348: 232-234.

- Toledo-Aceves, T. and Garcia-Oliva, F., 2008.

Effects of forest-pasture edge on C, N and P
associated with Caesalpinia eriostachys, a
dominant tree species in a tropical deciduous

forest in Mexico. Ecological Research, 23: 271~
280.

- Vahedi, A.A., 2012. Relationship between plants

diversity and carbon sequestration in the
Hyrcanian forests of Iran (Case study: protected
region in the third district of Glandrud-Nour).
Ph.D. thesis,; Science and Research Branch,
Islamic Azad University, Tehran, Iran, 127p (In
Persian).


www.SID.ir

Iranian Journal of Forest and Poplar Research Vol. 23 No. 1, 2015 116

Variation within soil organic carbon pool in the forest-paddy field edges
(Case study: Nour Forest Park)

A.A.Vahdi*and A. Bijani-nejad?
1"- Corresponding author, Ph.D. Forestry, Research Institute of Forests and Rangelands, Agricultural Research
Education and Extension Organization (AREEOQ), Tehran, Iran. Email: ali.vahedi60@gmail.com
2- M.Sc. Forestry, Islamic Azad University of Chalus, Chalus, Iran

Received: 06.23.2014 Accepted: 01.12.2015

Abstract

Soil organic carbon pools (SOCP) in forests play important roles in terms of biomass
productivity level as well as mitigating the climate change effects: Land-use changes
cause a potential loss of SOCPs in the forest. Hence, variation<of SOCPs around the
forest-paddy field transition zone in northern Iran was the main aim of this study. The
study was conducted within the natural forest park forest of Nour in Mazandaran
province, in which the weak drainage and long periods of soil waterlogging during the
rainy season are considered as crucial threats. In two remnant forest fragments with
similar stand type (Maple-Ironwood), extend (10 ha) and location (adjacent to the paddy
fields), soil samples were collected from two depths of 0- 20 and 20-40 cm at five
distances from the farm edge into the inner forest (10 m in the paddy field and 0-10,
3040, 70-80 and 100-110 m towards the forest interior). All the samples were
collected near to the dominant Acer velutinum trees, with a minimum distance of 10 m
to each other. In addition, light intensity was measured based on v per m2 in the
growing season by photo-light meter measuring device in constant vertical distance
from the ground. The result of paired t-test showed significantly higher carbon budget
in upper soil depth compared to the lower depth in both forest and paddy fields (P <
0.01). The result of one-way. ANOVA indicated no significant differences among
different distances to the forest stands (P>0.05). Surprisingly we observed no significant
difference between the SOCPs in forest and paddy field. Besides, a significant inverse
Pearson’s correlation between light intensity and SOCP was only observed for the upper
soil depth in forest and paddy field (r=-0.37, P < 0.05).

Keywords: Acer velutinum, Carbon sequestration, soil water logging, light intensity,
forest-paddy field transition.
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