Sz dnwgi g g (oo - (sele dolilad
OY7) YNV-V 0 amio F o lods F ol

S g Ko wtal Bl 058 S K58 s S S lE S SOl i B ol U

Tl C3U g 5 T ey el i e a4kl

W8S b Bl s SousliS psle ls K (»jl:« 0SSl Uf;;: S50 u.ﬂLM;bK.\;- S5 (gl =)
Al Q8 S
WES b GLLA 5 Sooelis DJ.:« o5 ‘uK;q- (»jl:« 0 ASils df;;; S38sS &.ﬂl.wdf.a- 05,5 bl =Y
Ol Q8 S
(S303LES s 5 il (Dl Olojle 528 e 5 b K Sl a e [ Slidos i Ll Y

Ol gl Ol e
AV O/Ye ol AV bl s 5,

s LS

oS 3 S (3 dams Sen laat sy 58 S ! S bl S b e ol

sl @ 4 gadankd VA alie 4 plnil Jlet e sla [ 51 s 3 gl S5e Jalse
33 il 3 3 & sedankl Sl pes 5 mpete 1 sk Coles 4 glanidgy 53 e TXY
A3 G 2wl B S oS5 L 28 bk 4 el e 5 dals Ll
S50 Fetle V0 Gae 50 S pess 5 plerd (b e Shs 3 e sl 5 L a8 S
(asb 55 myo e 3 Jpns Seo YT £0/08) idpppb 5 00 S s 80k (255 513 )
G| 4 Jlm 53 Sl Sl ame SRl (a3l 3 mpe te 53 Jges oo Y/00 £0/TY) w4 S
St sles 5 Cosby Gl AL sdalie (SSprb o5 ads, St ST S Sl 3 Sl e
o By 03 (208 b 5 S 93560 1S s S A Ui SR & e
Sl o sl e s Shs x Saadl b Sk S as Riagl s
Ll 5l S Wl e S il B glaeaiie b S0 LEuS el 4 Sy e

AL e 55 pl 53 et S| 5 Shos

.d;.jjg_:ﬂ ebjjdjdjsc&.ij) ‘&:Msi; e}:.i ‘@J;@W‘Sk}u’@d-@s 6[.&05“,

Email: habashi@gau.ac.ir i s ok 5

14



Voosleds F ala (JKo drwgi g (idgh oS — sode dulilad

il Sl o e Staces 355 s a0l
plmil o Wdine ol sla S 534S Ltagsy
J““:”ﬁCUJJ";f::"S S Loy 4=l ol 4 Lol
B V'*E;M Cosoh &S Jlaas il sa EBE
4 e LS e JL?i‘d}ﬂgmjﬂi\fi BE V'*'E;Mﬂ'p

L (015 o,a 5 Suchewaboripont

o5 bk = Al kel gl K s &S Liass
b 5o Sl udd &5 a5 L S Oledl sl pll
—zb 3 Al s Gl ole slimalay) o) Joab

VYA il Chunnyu and  Xiuhai  (2007)

Gho,3 W0 5 St SIS i 3 gheoys
Sedelowsay mli el S s LS
4 S (2011) O, Ken 5 Abrari vajari s
S L K o S i S e
bl 5l U glaas y sbwl cials Ol
S S ST S ol U gt
sl S5 awslis L (2007) 01,a 5 Muscolo
Foae sbaly, S s s sledd
5 (e 810) Jam o (om0 20 WAQ) S8
(Pls b K 3 gl s Al
ol S s S 035555 5 St Jesle 53l
by oS iash Sl edslcawsa =l sl wdls
JL > Arunachalam and Arunachalam (2000)

oS Db Al 5l Sl bl s Gy

\4Y

FPRYY]
metd g3 Zadib pin b SR bt 5]
(SYsb leysde 5 I sle S s S s
Ole 02 (S e O (e Olgew
Lorenz and ) Jo o jlad & S Sl o S
IS5 by (Fmae (amb Jolye (Lal, 2010
ol 3 Olts S a e ale 3 oS L
23 el sbml Cope s 5 il
Ssl s sl JSa iasl Sl gl
Ses (s 2 Dladats e s el sy w
G St by Glge 5 S sl dya
Gble a4 Cond wdyy o Solite el 5 5 sl
SLShs 5 Calg 02 &S A5 el 0T Gl
i L R R Y
ot 4 K> (405 e g0 .(Muscolo et al., 2007)
5 CaeS 3 kS s aidy, sbml G b 5l S
CS S S S0 e e S kS
G S phe ol s Sy 0 K Loner
Gray ) s5d o St p S & Jald 05,55 o
=, et al., 2002; Hassett and Zak, 2005
S e gl o addolnl Sl
SN S pskes S cul Sbrs) e
g st sl G K s Sl
o> 4SS 4 a5 b3S o 13 Olies oslina
S S s S Gl S S
s {(Goodale et al., 2002) coul ol o, 55
Rl S S A x oy eldabml gla i
Coeal 31 e glacdls 31 s )
s sl edelcaesa = ol Sl 2V
\Y 45 & Schliemann and Bockheim (2014)
e 00 LYV il b b b s
Wi el Oie S e b K Sl s s



S oSz asusl i) 0095 S (Sojglamg Soe o sl (S p Olpss p o800 55 0ged 13U

R 0> Sl Sla i sl e 2 s
ol A dalr S S5 e S sla S
4 sy ol 03 s s b b Suis]
mD 0 5 b Do S gl 4 S S
Ohd Kt (g pd) S b Ol
» S gadyy 5 S Ks s (Lo Selsbl
s oy ) CHF S o Jes A
m bl [ 3 (Glel (ST s S
(Y .(Carson and Schnitzer, 2008) |5 o Ll o> o
2 b Sl i Crpe S Sl sl

A el S s Sen s S S

L s, s ol

SR 2 ge adlae

BERREBIRItES TAE S S 2 Sk
tead phash il K s Sl Ll
el LS WAY/Y s> Comlas L 0K S S8
A b
YUYA Sl 50 5 3,5 08 Yo L oog YE
S Sl b sl LI Jles YV AT

‘)‘J.;J:.A\"' G Yoo L;QLQ.:)‘ ;JJJM)J L:)r‘ﬁ

839ds 53 G ol S

Ulesls wlidlpn oKl SLT bl 5 55
Shls oy dlad (52 skS Clin Aol 5 08 S
Sler 23 Sl el WA VL AL S0Ls
Adine b o ol Gl 65l il gunadd
.(Anonymous, 1995) ..

oI5 Sl e sed

"She o S et sl S o n sk
STV Jol 5l i S s S sl
PRI I3 PP BT TR AUEL SV U 3 L CPu U
A3 ediicdles S 8 Ulpe e YV Jusly 5l e
L B e VR PP L S W . 1

14y

3 Ozl ) Sl ) 53 05 S 02565
I L S 0555 5 JT S el s
oask Sl Jels m el ek adg, el
Sy ol g sl 0L (2013) OLKes 5 Ma
S S oS e el
- sme e Vb s OF gla it Ll asls (g5ls oo
TF 03 Sbgme Suld ma il e b
ol 0 S ga S sadanks > S s VL
v Caws (Al s B f; 0+ AEYY)
2o EAEIY) en i (lad pasanks
L oledbl a5 Sl . is sdalie (Ul s e
St S5 P gms See glaaasiiin 5,550 &) 53
ol Sl sl abial ady, s S
el lpE Sl s sladul B s e,
Comlom Moa S S5 dsms S gla e ls
St 5 b Sl 4 e el oS 5 WY
CohS o n el (n Sees Olpea e
D3 O Eass ealil )5 (el S s S
ot sla yiass 0 4SU (Dalal, 1998) & ,S
i3S band Sl L U e Bl s sl
St S| il gla iy wdy) sbml
Abrari Vajari, 2016; ) Coul ol plail S
Eshaghi Rad et al.,2009; Waez Mousavi et al.,
2oeses ol ol S0 e el L2016
Db s Gl S S5 sms Se slaaasiis
2S5 il S o Gl 2353 e
3 S Gees S5 Ll o LS 6 st gl A
ol s I3 L Sl s et b sl sla
S bt sl A Gl Saa L ey
St S5 S laaasite S 5 S
Osoil 4 0538 Jed b K 5l s o
5 b G ST () 5l e 5 slaes b



Voosleds F ala (JKo drwgi g (idgh oS — sode dulilad

Luster Leaf 1625 Digital Soil NECWN
03 S gles (6, Se3lul s sasee Thermometer
Myl i b ol SIS (6 e Lo V0 s
Py 055 8 e smslly (ras S eslanad b S
oPxaFe 05y kb Ry 3 eslid LS
S il ey Sy s Sl el b dd
bl b St sb) e 5 SR S
(Jafari Haghighi, 2003) 35 <sl& i, 3
A dlee S s Aoy 5 (6,861l

Lesls Jdoi sla s,

— S5 Sl Opesl b baesls s Oap dlog
dlie 5 04 05a31 L L uiloly oS b g pean]
Sis dd ey i S O] L a8
oo b Jie 5wl Glajine o Shees
Slpadbss bl 4z 5l Ad dsls 05
5 sXaisl 5 e St ol le 3l 0sls oLz
cbarls 5 gl bl bl e
53 oS3 ge3l 5l eslinal S S5 55 S
SBu laaslis ¢l Aoy o Jliml b
bl iyl olod el | latea A e3lizal

s 4 S8 4 YE asus SPSS 15l

o
Waesls bl 455 dgdr 5o eyl mls AL
Aok pde 5 JxS ol s 50 (W dsix)
otz Shoerls B Sl Lol
ol Gl cd J sl s e
braasin 5| Soms 05 55 4 Sy pde
A3 40 Jlazl mlan 53 (S an bl glizula
gl el @Lz; et el 0350 Hl3 e
5 Sl Jlie 3 ls pme oo 5 S s

14¢

3.5 0l gy S e 33 835 5 42 15 Gan Gr0)
b loan aiyy o slded ool al lal LIl
S Ll 5 Sl o e b o L
S il il e Cgr cowd) SLS
s s el A s s (VL 3Ll
ozl ol &) gt Jles g daw Ll oo
K 3 2 Y0 Blas ol by adyy a5 A
slryl e a3 ans slal 4 & gadankad e O sl
DS a3 Sols e sl 4 plBl & palankad a5
ahd VoA 3 o el 4 s YA Ol s
5 ke U (s, ¥ox esg T=VA) Wses
Sl ed F5 GLSS Y X & gasandad ¥ x (Al 526
5 et lbhaasnis Kooy S s
Er SRSl sl sl (S5 s S
Ll e ) el S s
Vo Gas > e le VO gl 5 Vo/0 sl
e 3 eslizal LA esls L3 S g e il
oS Sl elad &5 i any Sl
badl> Sl S a0 adds =y b s S mlan
nSlgs dge 580 Al e 5 (Sl
(Qubit, 2014) Lt aulos 436 53 e 5 0 S
S ) el b S S i
s Sl Jol S AlSlss Jlie (5 S eIl
Bl s b S S Gk ) S 0
sy b S JT oS «(Anderson, 1982) ..l
>S5 » (Walkley and Black, 1934) ;5 0 sldS]
GFE 05l Sy b s S 02565
5 3503160 (Jenkinson and Powelson, 1976)
SIS PSS RS Laed) S Se r e
i ) (S g s (S T 8
el ol 2 5 (oS 03565 S % 23S

probe Osls 13 L Sk sles (g, Se3lll ad s



S e sla S el (i) 0095 S (So5slsng Soe slogasli (S p Sk o255 eged 15

St S5 ams Son 5 alaed (s laaasiin Sy e 5 Seis] Blie 5 ol sla il ilols 40 =) Jsir

Table 1. ANOVA table, main and interaction effects of gap disturbance and forest management on physical, chemical and microbiological soil characteristics

F(sig) o e = F(sig) o e =
Source of variation Properties Source of variation Properties
S pde S pile
0.07(0.80) - 0.69(0.43) -
Managerr}ent Sl s S oS Managerr}ent
F. :“ _ _ Z.: :“
17.20(0.00) }; Gy Sk e 8 53C02 05 Ae)  6.26(0.04) .9;"“‘ (Lo 33) s
Disturbance Soil microbial respiration Disturbance Clay (%)
S e x| Sl CO2 ¢! day! S ke x| Sl
0.003(0.96) PR (mg CO2 g day”) 0.17(0.69) PR
Management % Disturbance Management % Disturbance
S pde S pile
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Management Management
el Co7 . Ll .
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Co e x Saiil Co ke xS
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M t f f - Management
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Z. =] . . Z.. 5] . . g 0
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Continued table 1.
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F(sig) et e * F(sig) S -
Source of variation Properties Source of variation Properties
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Figure 1. Comparison of soil properties between canopy gap and understory (minuscule), control and

managed compartment (capital)
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Table 2. Pearson correlation coefficient (significant level) between microbiological characteristics and
physical, chemical soil properties
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temperature
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Abstract

The goal of study is to explore the impact of selection system on the variability of microbiological
indices and characterization of their influencing factors in mixed beech stand of northern temperate
forest. For this purpose, 18 sample plots were selected in the control and managed compartments of
mixed beech (Fagus orientalis- Carpinus betulus). The plot size was 3x3 m within a gap area about
400 square meters. We measured some physical, chemical and biological soil properties in the depth
of 10 cm. The soil respiration (average + standard deviation) in understory (3.30£0.64 pmol.m?.s™)
was significantly greater than canopy gaps (2.50+£0.62 pmol.m*.s"") while soil organic carbon wasn't
significantly different. We found that microbial respiration, microbial biomass carbon and microbial
quotient were significant higher at increasing soil moisture and temperature in canopy gaps than
understory, which reflected disturbance of canopy gap could change soil characteristics. Whereas,
selection system as Silvicultural practices has no significant effect on above mentioned characteristics
that could indicate similarities of ecosystems function between the two stands.

Keywords: Canopy gap, Microbial biomass carbon, Microbial respiration, Selection system, Soil
respiration.
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