Sl o 5 S Sligios kb3 — ale aslibad

(VYY) SYF-5¥0 amic F o led YY W

&')WTJQ.‘?@)é}ﬁj&‘)@&)‘éﬁéj%%@h%

T oo & 58 5 3Lzl am s algess e Lo e o golids anbls

ol ‘C; oLe il b Clh" 0aSzils i)l gl 8 (g goezils -

ol ‘CJS olLe &ssls 6""‘1’ CL.« U FENE I ¢
ol ‘C;‘Q‘Jé ssls L},‘.\.J; C.\...a saSssls Hlsleal =Y

) e sl e oS85 ¢ md e 5 (5355188 (65518 0atils Hlslind o gt i 5 =¥

kiomarssefidi@gmail.com : Sy S s

AV 0/ ¥ s év,)\a" AY/NV/NY sl s GJL"

US>

S S S e o Ll L 4 an sl IR ol s ol Sy olos 5 bobaSas by Lol claass 5o

RO S PVS GG NV PR CY S S ICON [t S G - R WH E- 3 RS PGV A | [P P S PRV SRV S W AR P
2L 5sbay 5 ee s Gl (608) aaSas VY slaw s ol g s e i 5o 5ome 5 2l slalaaSas 5o Saes
sobitea as O Hsed p sln ailate (ot Shews azss 8 w58 4 b e Sl a T 15 ) 205 5 Ol
e Sl b ases Sz 90 o esle m gl s (2 5 Jsb b S e gl s (SR Ay e
Yo i Canb 55 5 e 5 3l SlaSas om0 (Saes sl p3Y 0l sl plas s as cuals y Sse a2 e
5 Al shaSas s Sas ar s Jler Sl Sas Jole pls Sues 6l Slissse ol paeme ol JLVF
5 b sbolalas Savas ax)s 5wl o o8 daly S as et pmes ol Al JL Y5 YV G e e

Al G LSS s p s laaslas Saws an s (Rl L Gsa anils 4S5 5ba AR'=/A) 3,15 3525 5 pme

e oS dms 5l Bk il ( Sy 4z laaSas s cadS claesly

2l em K4 s Nsdie Oseme K
b @l alS Cdde s leas s S
@\.:,a 5 eblas aole Sl fas CJLA, o s B
G i Sy 4l u\MLwaw- o Baoms 5
slyecss ol 3l & aably BIKs s, 5 IS
Sefidi et al., ) 552 50 5L Canb | r@.@ w\...wdi..a-
Wl go)lpe Cand b oK alis s 55 (2008
s olsea LUK 5l cblis 5 pes pav L

doddo
e 2 K olasa bobhaSes s cbans b
Stachura &5 i o © yume S St S 0
e sge Olzd 1) o8 ol (YoV) LS
el ams s wlies s aly . K s Sl p cdas
sl il e inls bl Jx 5o Ll s Ses
Gt S 53 e pate K plsea b)bsSs



FY0

sls plas izl dibal 035 53 5 e Al sl lbaSas
e BlaSas () okl 5 Saey 4
o2l 4 L sl baSas Jas 5o IS8 1 ols fule
51 X (Sefidi & Marvie Mohadjer, 2010) .zl .
Jisa w5581 5 plolis S o5l5mn &5 YIom
ol ol Sae wmes ol @l el b ol
cS5L 5 JolS S Gl oY ol b bjlsasles
(Y.-Y) Bauhus , Mackensen .cwl S 4 sl
53 amdls by s 3l s b (Saes CF 20502
» Eucalyptus regnans Pinus radiata sl ,lsaSies
Sale oY oley 5 wsls il 2ay5 E. maculate
Sl g b ol JhaSas slee 31740 el cwes
E. &l Ju fY P.radiata sl , Ju Y¥ il
X355 cewsas E. maculate gl , Jo #Y regnans
2 4ty Ol ek gy » L (Y- - #) Lawrence 5 Eaton
2 /YA, e el ool ol s
h 5 Al S o S g s K
Slalie 65X as 5 0uS Sl andls (28 5 b )
al b dsb s i enS y an andls Ol sl
ools s ) atels 8 Esle ol b oas oalie Sy
Tobin et ) cél, zals u.f.)wy Ao il LAl
.@l., 2006
il Al s [ s (Y- +4) Bartsch , Miller
Lol slalhasas L;My ESRRANI] 2548 5
So Bl Sy a2 (aiie amgys &S K5 S e
oL\ea 5 Fasth selxil o Joba L YO Lleasis
Sz ldsls 5o bsl S e b L (Y41Y)
S b glas 5 W S e 1 bhasSes u_?,\wf
aasg by gl Gl D (Soves ol on e
5 Adyy 455 3550 (VoY) plSes 5 Garrett
s Pinus radiate saz 8K 5 K o basls
wedls (2alS 55 gl G gl s S adlles s
il o S aal Saes ol (Rl L basls 5 azy,
(Tos) &a 0 51780 s9a> JulS u.f.).wy <l r)'\J ol

ol 5Ll caeal ol ls s sba S s s (S
°‘5/v\—°~ et $ogd cpl 5y 5 b lsaSas o8uys
23 G g5 ) chlas ol CIel 5 Wl Lol
SIS Maosed o it 5 o S et S
Sefidi & Marvie ) ssl . NECg ol b lhases
~= 5LL L .(Mohadjer, 2010; Sefidi et al., 2013
2 e SodsS albs sy Ssdaes
Loy e b 5 wbe wlbl e s
ol lans 5o pte JUs sl o laeSas
5 e B8 s SidS e e bhaSas B
R U - I ] S PR
Sy SR sl 5 o b ylsaSlas oHIag ol
ol ok Soalex oo Ll sl Sl
)y el S (Kennedy & Quinn, 2001) v.\fv.a-
5 (Davis, 1983) B, oKew; 5 2 5alal
o) pesde el (Harmon et al., 1986) iyl
S LS ol s el b baSlas
Marvie Mohadjer, ) J&u St ) Cdl Lais
s sl Gbas o~ s Jol mE s W e (2011
b (Santiago & Amanda, 2005) - S 4> > 594
%5l (Kappes et al., 2007) Sb ol it
2 6ol 5 A GlS slE 5 ae ey )8
g5 (Harmon et al., 1987) s (slagiaen S|
RO P A A N K WO SIPS NP P
Aen b ylsaSes o zs L 5l (Yan et al., 2007)
5 21 olse o3 5 ol Sl s by lsaSlas
N L PYF RN P U R PSR PRGNV ¢
.(McComb, 2003) % 5 o b Kz o 55 oSl 5
o3ls olas 3wl b K s saitell Sllas
5 Mo sl Dl s g 550 (18 blaSas
Kiasari & Rahmani, 2001; Sefidi et al., ) x> 5 s
5 S e Biis () S Sle s 512008
S ol IS vl ke b s e g

63.\-3.33, IR oW éwy A ghey Ul s



winge] Jx 5 e 5 3 sLobaSis Sy oln

2 e b ele Kan adlae gl (oll ool
o S | el s S i S ol
Loy adlees, e aibate (o 1S le’ azlS aallles
oailagdly oS 2 slaas Sl 5 ol o) (oS
i Lo 03 o 5l ol &) pon S 5o
VF4- 5 AFAL AYAS ATAY AFVY OYEY bl o
oley S YV 5 VY s Glgs 93 o s i &S
S M b S iy sl s et
5k el gls paisad 5 OBl Juob s 0y eas
Sl S sl 5l was Jime oKaslesl 4 beas
» bshaSes Say Fort @ oly a4 by
Sl ol i oo b o o
oA Cb slronS 5l alae Sldlae 5ol 4l o pa
P81 ol Jlisay 5 Gl s ol o5 abte 4 425 |
53 (Tobin, 2006) as sslizal Shs ¢34 ol 3l
b lsaSis 51 hales olpiea WosS 5o adlae
om S Sdasl S s ol aas as 8 Lo
NS ol sgmy o3l LloaSas 5 saS s 4
sl sas i1 (Y44 0) o, 5 Janisch b
aibio odil Lyl

S35 ) it S
ok VWAL ailate ) s ¥l Sl ol gl s
Y S SO I PO I O
S8 sl a2 VN AV Ol dm s ke o]
a3 YE/F 0Sike bl e Dl sl g p 8 aal e
V/0 le b sle g Jlo ole o 53 m 5 o) S sl
.(Anonymous, 2008) &l ;\quﬁ\“ FPN
E PN RN LTS

SleaS (38l 5 25 S s Sllee )2l 5l
Oz 3 ho plis s Jela Jiss s bl 4 by
oS ol by s 3l ey JL TV Y
A8 &S gy by Ol 5 Ol 5 e 5 )
53 aikie JS Cpdy Sas amps 0aS GVl s

oS 3 (ools paisad sl ot o bl slap 3

Y85

AP BN basle ¢l s JWW AP B Y sy, G, 1,
e \-éj adlls 5o S8 ,5ba ,\b)ﬂ Cawday Jl
D e cpe) S sbasla 5l ady ) 4

L blosl s oame Sl ol 5l Jles 6U°J-<5~=.- 2°
s plnil AU g b baSlas Bl 5 slaw (o
s bobasas SLe s sl olew b W el
Cada S 4 JT Sole cuSsl Leﬂ L;v\wy Ky
R S R N I =PI F3
o 5 Sl o ol LB s K 5o balaaSes
Comtl s s Bls 5 zade sl
3,00 W ims s cnl eon S a5 oy s laStas
b Sas $55) 2bs 3550 50wl o5 Sl
5 B il s s S gl laaSas (e cwdS
IS p sbacrsin o 5 b Lo 515 5 e
O s g Ay bobSas Saws Jol
2 A asl by s ol ol Saes
A5ole g opl Slaal e L1, Sl LSLAJKZ:'-
o ol Saws ¢l Y ol Sae s (V)
oY ol Sde o (Yt ank Ll 8 53 5 e 5 (B0
Sl K55 s (V5 Shes Sl 51 K 2 6l
55856 S lsea Sams L) 0 blasles J\i’
A a3 L;Lﬁ‘

L 59,59 Slgo
andllass ) g0 aihie Slasin

5 sl S gl i o YYY 5 YYY LYY

AES G SiaskS can 5o @l Sy s e

VY, Jls ¥ Fe b YS Y LU olas L)

L sl ol oz ol (5,8 0) FY b o)
k) \-@JT Solo o e, 4 l’y.f Ol & ax g
.LJ\J..‘ 65/\@ b\.‘{u“\ 6\j. W r\.?u'\ Q\.‘é-): Cb Q\.a}
Glre& s, 3 W Olabss Ol | as e Lo
ey S il s s e s ele L5U alas



7Yy

(InDy —=InD, )
t

(Y) bz,

=

S&s Do & 5l s wsr J&s Diiss alal; 5o
ol Com Sty Busie o2 K5 sz 4l

Lo olae 51780 Sams sl p3¥ obey O
e ¥ alal, 5l slisad

0.05 =§ (V) alal,

Tos=—In——

k k

Wasls Jdov s 52
sl (ANOVA) % b, ully a0 a3l )
Carl (Shregarsn om Sl b s
Aol Gl bl o a5 Saes
Loy ol Rl s el mis oondl
522 il sl 53] 5 B e =Gy S5l Sl 5ol
SPSS 5l 3 Laams 53 Wesls (3Ll 5 5l &) g0
S5 o 5 Atasls anglis (ol aioen a2 ¢l
S Sl s Jae 5 0503l 5l a5 2 855 55 o
W T 5. SIID I SV TV
(Olsabl us)3 40 ()15 sime clzw ) @bl 6\-%ij
sl Sl 5 4z 5 e SL1 skt 5 as ol
Joe 5l aases ooy (b s Com Olosas s sas

SRR V20 A W SO 3

I 5 ol 0k 5l w505 VY lasi s ) 53

shaws cpl 51 4S8 E (s 2)5m 5 Ol Gy
D e & Blate K50 V5 2 4 Glate 45 VP
o sr didls oS sl L5 bsesls oty o
5y e bdle s °v\f~‘g§)ﬂ@->: slad 5l
215 352 6)‘36'# Y CES U CEN éwy sax s

ﬁubfﬁdﬁl’\ig}g‘i@’s"t%u:_ﬁ)jm"%)df
gaie Sl wa s S 5 o e sle gl
Sl ptises s ealial (g) 5550 o)) Sl eaS 2 o e
JloosS GlaeasS 6l 5 5 S8 L Jlple laens
Sl calg,s s TL’-J cws b L culs ) O o
D3 osaie $bansS go50 5o base ush, Lis
was Jae &byl a5 sas sl

s2by Al Sl esladd b oS cbadisel 5 e
el S b e a5 sl Al CaSe o
(Yeboah, 2011) ol ;5 obeuls 2y, 5l eslawal |
S5l by s 5 oo5s bl o as Al
s a3 oo w23 (68030l 0 8 /o) s | s
ol 53 3l 8l ams Ve gles s cele YF Soan
S p Sax 055 wokd S 5l e 5 a5 18
S L (glem?) e Lt pes S o o b g
10 Al V al,

P=m/v

(V) akf,

O P I RS TS CER P R P
sl

buyg Samn 5 a6 oy sy
Harmon €t ) el oas &1, oL, Joae cpais lasasls
sslizal Jy «(@l., 2000; Mackensen & Bauhus, 2003
(Olson, 1963) single-exponential WL ST Jae 3l
N K S N TR R I
TS E B W G [ R W B BV 15 RGeS
bl Jae ol 0o (sm Stz boosie 5 e )
SO0 BN DS SCI R S PN ] U { PR DR IV DRSO
.Mackensen et al., 2003)

Vo, K8 bass sVl 4 s &
1 4ol (Olson,1963)



il [Kiz K 5 e 5 B sl leaSas St b ZYA

.,\3)) 6\)\3 A.;jg 99 u.a\ Ji».a UJL.CAJ (t :Y/V/\‘;sp Jﬁj&‘)db)‘)&)&j.\?ﬂx%ﬂ
o b e S 68 4 s slie Sawy 2 oSl o oSl ol Jires t g505] e

=/ 0N) 2,1 sy (gols gme M (/NAYEL/HY)

Al Fhe gy 5
=

ol e

S s Al sblaeSas 53 (Sas oo amlie Y K2

QuchaJW\dbdwﬁ)JL«)\ngy ;wx?)b}yﬁw‘:w@‘)
o.f.,\wy A W\Js\hw\a u‘;’\) 4345 5o 48l u:l,su,?

Y IS5 Y Joas) al e 2alS lan s 5 andls o ol 4 olaes by

(R?=0.84) 3l, s S ez 4253 5 g Aidls o ada U,J}:-'u?) Joe by 5T el =Y Jo

Sols g clﬁ'd F “)L’T Sl e UKJ\-« Slay e g o di‘ﬂ A>3 O s =
oS \VF/AOY 4/0%V 4/0¥YY \ Je
\/AYO vY (saslasly) Uas
\V\/FAY Yo Vg

(S ja gl 5o ,In)f) ails

.
¥ dagy g

G 855 53 Soas 5 4z p s ateadls Ol it la e —Y S8



5Yq

S &S
Sae Sl g,fv\wy Ax ) 5 Ay o 2L, byl
s o3l L ¥ S s o S S, Jue b )
i)y ( Sy 4 Gl Bl L O el &S e
5o Wesls Lusloly Y IS 5 Y Joas) ab e alS
0> wiedls Rl B (Sa) e ol L5 S ans

J}“@ sonlive dw LESE

(Y US2) Gsm S5 loses 5 ¥ Jsdnr 4 4z |,

woxa ol sl eas il Jae &S cal ek
a3 b g aeils 53 Sl TAY sp0m 5 035 lo gime
b lsls (15 ol i) s 058 e ol (S
o4 D=0/792%¢ COFPO gy 1y sy ol
€ s andls D Jae ol o a8 e i ) Ol e

(R*=0.80) a0 13 (S o sy 423 5 52 diendld o alily 5w S5 Jio Guills 5IUT W Yo

ol am s

Sl Foll Sl S0l Olay o fyame Ol pte
e \YE/NOY YA SYAY \ Jae
Y/VAS vY (snlagsly) Uas
\Y/a¥Y Yo oA s JS

(o g 2l 52 l]-)f:l el

S dpig) 42

S JPOD L ST SN E N SSTIPCI] NCH P I FPVE R J

Y ok, ) Lsf"*“}’ ol ae WS a ol andls
Foame oM S Sla ob ol @l ] cesa
St ol ol 855 50 a8l LSMf a5
s Rl a8 s s IS b e oY
S A e ol gad e )i Y ol o S hew
Dy ol Sode S Axs 3 s e ey S
Il 4 L e 655 6y amdh o Sle les
S el o1 5l S rimer s ol 35 658 G

o da;huﬁ)htsa\l@\) Uil asle 5 5 ee 45 o
TAs 9 4S 551y 3smy Soees azss 5 axeshs
D=0/703*¢ “*7PY Ll Jae b ol ol o Sl e
9 o 308 € o Anmdby D Jue pl s PRI a)ﬂj
ol (S dw sy 4553 De
53 Sy e s b pad e sln p5Y by O

jﬂj&‘)db)‘b&é

ol 5 Shey coo oSle 5 ks



winge] Jx 5 e 5 3 sLobaSis Sy oln

o) cwl Jl Sl sus Sl a0 ¢l 5 Sl 5o
(¥

7Y,

O S s o) e OMasl S g 4 Gl 1

39d> Aw Az D Lg\J.g s oﬁ\ Dl g den 43; 93

S s Bl sbslaaSas s (Sasy o) azss 8 00l e sl eV 0les wde —F Jss

(L) (St 5l a3 2 00 e sl p3Y 0l o

vf e g3 A )

e o

\ \ \

[ 0 Y

5 4 r

% Y ¥
Yy YV g oo

e sdel sty @l ulal 53 o oanlin O Sy

W‘JJMJJ‘JJ).) S gl

S 5 GH D1seSES pad saee sl pSY Ole) O

20l @l S as b ¥odal) G b Sl 5 e 5 2D

S s G laSas e 51780 Gaesy sl psY 0l Do =0 Json

Tos K P r b, 555

Y. /NeY <o/e il Y:e-kt il

\f# </\AY < /e </ND Y=e*t S0
'CJ.; aMrL’u\ vu\ka L}“\'“JJ" LABD Pl C)L.J )'J.«.a - )

5 OB i 4 Blme a0 A o Sas
s ke o3 b5 e olS il 08 0
o Sol 5 S o 00 S S 53 Sy asla
T T S TR Y5 POV VRGO
cu .(Mackensen & Bauhus, 2003) ¢l odew
Shls adlaes; 50 45 5o aSols lis 55 5,00 ias
Cr b e aSosba wes gslite Sy X,
Yang .aw s oo (/N2 Y) (31 5l 5m e (C/VAY) 420
Fro bobasas by won 4 (T0) ) oS
885 an lbaSlis o AL bR s as
5 Castanopsis chinensis Cryptocarya conccina

Solime anl 3 a5l A s (Saeen sk
P &.ﬂT O AT (et Jols Sl s LSS
P FRCHNES{ [T O R V5 o) B SCIN [ 51 PN
Gl 3L ol ol & cud (uis ay] b Jsb s sl
05 ez aneils 510 S (WS 05 5 e 5 S el
51 SSe3la sz oo S ealinl 4 w1 3 o5 )
Solize o LS o Lo ol adsl e 5 el Gl
o295 o Mackensen & Bauhus, 2003) ¢
o Sl ol et I8 b g aesls O Sl 550
L eolaza of.,\,.w}. &

9 Lf”b 43_9; 99 O \) ua\.ﬁ;)}\.m bv\ATCMQAJ. C»Lu



28

A sl ol ) Sgose s wsd sawy LU
ol |y oMl ) el el casay JU YO oL
am s wile il Syl s e 5 Ol ol a
aps b Cand VL 5L ol 5 Cusb, o)l -
Miiller & ) s,y S wl 4 Sasa lhaSas
2 Gobgme ssba Sy ¢ -(Bartsch, 2009
Sl sl S ol am o VY LVY Sl i sles Sk
uf A Jae (Mackensen & Bauhus, 2003) 4l .
50 (Yin, 1999) Jls o\l s snaal)]
sy gles oo olinal ool 5 Les 130 658 sl sl
ails a8 as Gl cel Lo as s g0 il 3l &S
adlaasyge aibite 53 Ly ke 58 0 700 G 4
S ol ol S sl am s P/ ssam prh LB
am o V) il s s s ¥ s il os 51 i
Miiller & Bartsch, 2009) <l L)l s (;\dezs\.ﬂ
£5 A sols S 5Tl Sl oSl
&S (Mackensen & Bauhus, 2003) 3,138 » 4 s
VWAS) ot oibss adlaes,se ailie 5o ol Sl
&Vﬂ 03 il ol iy b oaglis o (e oo
ol Bl e e YFA s50s) cal ag (e s V- YY)
als o) (550 bl 4 Coms AV S5l 800
It SR (2 425 ¢ 5 005 0L 2 6 5o b
5 ol IS ssba sl oLl a4 e
L s @lan Db s s oWl sz e
Jlas Lo ol s 5l Bl Sosk e ff; Slsn s %j
Khign oo FSEE 5 53 m sl 5 Ol LG5
.(Radtke et al., 2009)
G503 S5 90 a0l @l el
ol bl aslu ol gme Ml oa b 5 e 5 2
O 5 QU VE) e 455 (6l anudls 780 ools cawes
Cawd 3l Dai a8 ams s ol cpl g xS (Jle )
S s w Seos Lo il aedls 51780 ools
S sl s Sl cpl 4 gl e | g2 onl ol

c\aﬂ A D gud 50 )LJ PR O 0 L;g-*wy

o oo Al e s> s Schima superba
S Coconcinna & as asie Sk sbaS
0 Sold 53 0 sde s S SUperba 5 C.chinensis |
Sl 5 ey caS 4 gk Saes £
Garrett et al., 2007, ) 352 0 0305 s saiSa, 20
F5Es5 gV 3 (VAAY) ol,\Saa s Mattson .(2008
wisal S o Jia- K iz sba S s 1, 4
S ke s ale s Sy W) Jles 5o
¢ 5 4 ol 5 o dlans) 4 0,18 o 5w £ s
b ol o Casbsy ol DLl a2y (o
s 5 xS bt 5 (S cele VL

s 5 ol sl 5 Al OB aSa s Comer
S de ¢ o» sl (Garrett et al., 2007, 2008)
o S 3 Ol Maa ol sl 4 5l 5 5 e
(Guo et al., 2006; Garrett €t al., 2007) &5 53 o)
cdeny Wlgp Shmn £5 0 Oolb rizer o
S ke &S asl sy o Sas o0 oulw
LS5 5 ool e Sl (Sss s S
2SS s wle a8 el 5l sl s
fmy 29 IS 586 S bele cnl |y sl )l
Oz Sl 008w 25 o Pl Sl s G amelaS]
b Camdge (Yo o) o, 8as 5 Yang oldls Wl
sLosst S sl baSas 6,815 Joe S
) I nay s SlsaSes a5 I8 5l ol
o s ol bl Ll 5 ol Gl Lol s s
Spls e W5 s 5 e 556 Sy oo
by Adlaesse alate 5 me 5 2 (Shes 0
A Shews 5 om &S Slamlie 5o Ll sl 5500
Fagus ) oUs)) s 5 (s b s 2l) 3 ,s
Lo ah 8ol gl mls s ol (sylvatica
sMiller .aw gy oo 2Ll 2l &4 Cod 6 rin S u
AT\ PN PR I PR PR PP T & (Y- -4) Bartsch
S350 Kb olis g0t s sl Cs
sba b S e Jsb Jlu YV Sl e (s



winge] Jx 5 e 5 3 sLobaSis Sy oln

&.Jéﬁ&v‘éug}@wﬁy\dv\ﬁ&.@
J\%‘J.‘Jiudtb&éq BERTLLISERP RGN v"yﬁb ‘CALq-

)}EAA\J' 3 gl o .5\.4.“...; el Ll rtqd\ Jls &g“"'
N gl daly s 4 s Sedbl 4 plas

Stz > ol Gy o) e Lo e
gl sy b.,\.uT Slidss o b lhaSes

References

- Anonymous, 2008. Forest Management Plan of
Gorazbon District, Kheirud Forest. Faculty of
Natural Resources, University of Tehran, Karaj,
375p (In Persian).

- Davis, J.W. 1983. Snags are for wildlife: 4-9. In.
Davis, J.W., Goodwin, G.A., Ockenfels, R.A.,
(Eds.). Proceedings of the Symposium on Snag
Habitat Management. RM, 99 p.

- Eaton, J.M. and Lawrence, D. 2006.Woody
debris stock and flux during succession in a dry
tropical ~ forest.  Forest  Ecology  and
Management, 232: 46-55.

Fasth, B.G., Harmon, M.E., Sexton, J. and White,
P. 2011. Decomposition of fine woody debris in
a deciduous forest in North Carolina. Journal of
the Torrey Botanical Society, 138(2): 192-206.

- Garrett, L.G., Davis, M.R. and Oliver, G.R. 2007.
Decomposition of coarse woody debris, and
methods for determining decay rates. New
Zealand Journal of Forestry Science, 37: 227-
240.

- Garrett, L.G., Kimberley, M.O., Oliver, G.R.,
Pearce, S.H. and Beets, P.N. 2012.
Decomposition of coarse woody roots and
branches in managed Pinus radiata plantations
in New Zealand— A time series approach.
Forest Ecology and Management, 269: 116-
123.

- Garrett, L.G., Oliver, G.R., Pearce, S.H. and
Davis, M.R. 2008. Decomposition of Pinus
radiata coarse woody debris in New Zealand.
Forest Ecology and Management, 255: 3839-
3845.

- Guo, L.B., Bek, E. and Gifford, R.M. 2006.
Woody debris in a 16-year old Pinus radiata
plantation in Australia: mass, carbon and

Yy

oS ok 5 i 5 e (S 55 sde et
oS 5 ol il Canb 53 sazelosl Slaalas |
aslin Jlo S0 0S5l gy Sy e e
U Sl a8 51 s 8l GeasS &S I3 092 s
Solsdy Xdg sy S Shewsy 420 4 Canb 5
S s 4y A i 5l 5305 5 ee glaeasS ‘va.a
3 Sy Co e 535 345 Kisde hias I ol
) Sl Bls vom sl 4 olse b e
wlie oy o Csr bt Sas s oSy 2w
Olros GRIFIL o wdls comig Sy e
Tobin, 2006; Yang et al., ) <ol zalS Saws
o8& 5 Yatskov .(2010; Garrett et al., 2012
agy 03 58 (Yoror) oK 5 Harmon 5 (Y- -Y)
5 s ols,s Lo oldl gl baSas s aesh jzalS
G S (S ams Rl L s s S S
ool S asiosm olsss sy 5 selie X5, 455
ol (Harmon et al., 1987) ¢l oo sonlic
Sl a8 il 3 s il Gl b 3
b lsaSles 4 520 FF s ol Bl a e cl (S
Sed aewsl 4 3555 Cop Bl ol Jlsa
Lir 5 el (6,0 anY 48 sms e plas b jiag s
L slaaSas (6516 (M slaptana 81 s 55 5
Ode pasls § 5250 Caad| 4 a9 b wa. 53
LIS w5 S s alasias ol 3L ol
Eal 5 el Sl s oh Jio- S pde 3 )
Ao 5 Jbasis glsl G Do Glin (s
Stz 3 Ao 5 el e Wl Sy
Soler i LS Gl Ka Kool
2 dmee oblale Sl Bl asd e e
Sl aabsl 1 blsaSis 5l g & S S|
b wgly S a8 Y0 spae il 5L 5
059l L A Ji*-" 23 ohems Jy babaSes
Sz 2hm s bbaSas 5 Sas 4wy )3l
Canb 53 JlaSas 5l eslinl 5y pae 358 00 el &l



sy

debris and its role as habitat for
mammals. Mammal community dynamics:
management and conservation in the coniferous
forests of western North America. Cambridge
University Press, New York, New York, 374-
404.

Miiller, S.U. and Bartsch, N. 2009. Decay
dynamic of coarse and fine woody debris of a
beech (Fagus sylvatica L.) forest in central
Germany. European Journal of Forest Research,
128: 287-296.

- Olson, J.S. 1963. Energy storage and the balance

of producers and decomposers in ecological
systems. Ecology, 44: 322-330.

Radtke, P.J., Amateis, R.L., Prisley, S.P.,
Copenheaver, C.A., Chojnacky, D.C., Pittman,
JR. and Burkhart, H.E. 2009. Modeling
production and decay of coarse woody debris in
loblolly pine plantations. Forest Ecology and
Management, 257: 790-799.

Santiago, J.M. and Amanda, D.R. 2005. Dead
Trees as Resources for Forest Waildlife.
Extension Fact Sheet, Ohio State University
Express, 12p.

Sefidi, K. and Marvie Mohadjer, M.R. 2010.
Characteristics of coarse woody debris in
successional stages of natural beech (Fagus
orientalis) forests of Northern Iran. Journal of
Forest Science, 56: 7-17.

Sefidi, K., Marvie Mohadjer, M.R., Mosandl, R.
and Copenheaver, C.A. 2011. Canopy gaps and
regeneration in old-growth Oriental beech
(Fagus orientalis Lipsky) stands, Northern Iran.
Forest Ecology and Management, 262: 1094-
1099.

Sefidi, K., Marvie Mohadjer, M.R., Mosandl, R.
and Copenheaver, C.A. 2013. Coarse and fine
woody debris in mature oriental beech (Fagus
orientalis Lipsky) forests of northern Iran.
Natural Areas Journal, 33(3): 248-255.

Sefidi, K., Marvi-Mohajer, M.R., Zobeyri, M.
and Etemad, V. 2008. Investigation on dead
trees effects on natural regeneration of oriental
beech and hornbeam in a mixed beech forest.
Iranian Journal of Forest and Poplar Research,

15: 365-373 (In Persian).

Stachura, K., Bobiec, A., Obidzioski, A.,
Oklejewicz, K. and Wolkowycki, D. 2007. Old
trees and decaying wood in forest ecosystems
of Poland “Old Wood". A toolkit for

nitrogen stocks, and turnover. Forest Ecology
and Management, 228: 145-151.

- Harmon, M., Krankina, O. and Sexton, J. 2000.

Decomposition vectors: a new approach to
estimating woody detritus decomposition
dynamics. Canadian Journal of Forest Research,
30:76-84.

- Harmon, M.E., Cromack, K. and Smith, B.G.

1987. Coarse woody debris in mixed-confer
forests, Sequoia National Park, California.
Canadian Journal of Forest Research, 17: 1265-
1272.

- Harmon, M.E., Franklin, J.F., Swanson, F.J.,

Sollins, P., Gregory S.V., Lattin, J.D.,
Anderson, N.H., Cline, S.P., Aumen, N.G.,
Sedell, J.R., Lienkamper, G.W., Cromack, J.
and Cummins, K.W. 1986. Ecology of coarse
woody debris in temperate ecosystems.
Advance Ecology Restoration, 15: 133-302.

- Janisch, J.E., Harmon, M.E., Chen, H., Fasth, B.

and Sexton, J. 2005. Decomposition of coarse
woody debris originating by clearcutting of an
old-growth conifer forest. Ecoscience, 12(2):
151-160.

- Kappes, H., Catalano, C. and Topp, W. 2007.

Coarse woody debris ameliorates chemical and
biotic soil parameters of acidified broad-leaved
forests. Applied Soil Ecology, 36: 190-198.

- Kennedy, P.G. and Quinn, T. 2001. Understory

plant establishment on old-growth stumps and
the forest floor in western Washington. Forest
Ecology and Management, 154: 193-200.

- Kiasari, M.Sh. and Rahmani, R. 2001. The effect

of dead trees on natural regeneration in the
mixed beech and hornbeam forests, Iranian
Journal of Forest and Poplar Research, 54(2):
143-152 (In Persian).

- Mackensen, J. and Bauhus, J. 2003. Density loss

and respiration rates in coarse woody debris of
Pinus radiata, FEucalyptus regnans and
Eucalyptus maculata. Soil Biology and
Biochemistry, 35: 177-186.

- Marvie Mohadjer, M.R. 2011. Silviculture.

University of Tehran Press, Tehran, 387p (In
Persian).

- Mattson, K.G., Swank, W.T. and Waide, J.B.

1987. Decomposition of woody debris in a
regenerating, clear-cut forest in the southern
Appalachians. Canadian Journal of Forest
Research: 712-721.

- McComb, W. C. 2003. Ecology of coarse woody



winge] Jx 5 e 5 3 sLobaSis Sy oln

Journal of Applied Ecology, 13(9): 1069-1071.

- Yatskov, M., Harmon M.E. and Krankina, O.N.
2003. A chronosequence  of  wood
decomposition in the boreal forests of Russia.
Canadian Journal of Forest Research, 33: 1211-
1226.

- Yeboah, D. 2011. Variation in carbon content of
tropical tree species from Ghana. Thesis,
Michigan Technological University, 2011.
http://digitalcommons.mtu.edu/etds/161.

- Yin, X., 1999. The decay of forest dead wood:
numerical modeling and implications based on
some 300 data cases from North America.
Oecologia, 121:81-98.

sre

participants,Version 07,05.08.2011.

- Tobin, B. 2006. Carbon sequestration in Sitka
spruce in Ireland. Ph. D. thesis, School of
Biology and Environmental Science, University
College Dublin, Dublin.

- Yan, E., Wang, X., Huang, J., Zeng, R. and
Gong, L. 2007. Long - lasting legacy of forest
succession and forest management:
Characteristics of coarse woody debris in an
evergreen broad-leaved forest of Eastern China.
Forest Ecology and Management, 252: 98-107.

- Yang, L., Dai, L. and Zhang, Y. 2002. Storage
and decomposition of fallen wood in dark
coniferous forest on the North Slope of
Changbai Mountain in Chinese. Chinese



635 Iranian Journal of Forest and Poplar Research Vol. 22 No. 4, 2014

Decay dynamics of oriental beech (Fagusorientalis Lipsky) and hornbeam (Carpinus
betulus L .) deadwood in mixed beech stands

F. Alidadi*, M.R. Marvie Mohadjer?, V. Etemad® and K. Sefidi’
1- M. Sc. Forestry, Faculty of Natural Resources, University of Tehran, Karaj, I.R. Iran.
2- Prof., Faculty of Natural Resources, University of Tehran, Karaj, I.R. Iran.
3- Assistant Prof., Faculty of Natural Resources, University of Tehran, Karaj, [.R. Iran.
4 - Assistant Prof., Faculty of Agriculture and Natural Resources Technology, University of Mohaghegh Ardabili,
Ardabil, I.R. Iran.

Received: 02.02.2014 Accepted: 07.26.2014

Abstract

Due to their significance for carbon sequestration and ecosystem management,
information on decay dynamic of deadwood and its total decay time are of great
importance to ecologists and forest managers. This study was conducted in Kheirud
forest of Nowshahr to study the decay process of beech and hornbeam deadwood.
Therefore, 72 beech and hornbeam dead trees were randomly selected. For each sample
tree, information on species, diameter, decay classes and slope gradient were recorded.
The cubic cut samples with 5 cm length, width and height in two perpendicular aspects
were taken from each decaying stump. 30 and 16 years of decaying time were shown to
be needed for 95% dry mass of dead beech and hornbeam logs, respectively. In
addition, the required periods for passing through all stages of decay for beech and
hornbeam dead trees were 27 and 21 years, respectively. A strong relation (R*=0.8)
between density and decay stage of dead trees was indicated. Therefore, the density of
dead wood was concluded to significantly decline with increased decay stage in both
species.

Keywords: Deadwood, decay grade, decay time, oriental beech, hornbeam.



