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Table 1. Summarized information of investigated stations of Kheyroud forests, Nowshahr,
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Figure 1. Embrothermic curve of Nowshahr Synoptic Station in 1991 to 2011

Ao ols el Gy b odys 5 g esll lsaslis Sl peged g,
Sl A el 5l 5 Ol Jpuad 53l Gol3 g Sladie sla 23 8 K el 51 an
Szl Sl b 5 psam bl 5 (Y JS8) Ol o 23> Bl s SR s 2o oK) 4w o
CASES o w0 di) 5 W) Akl =y 50 o 5SS oy (L3 (Saoscms b JK) ok o8 s,
= e (381 Jl3aslist 5 L lsaSlis cannSCs oiugs 5 (oo (So, s b JKx) 4l

.(Aghajani et al., 2014) L.s sue 613 g L planil (o3 i J0) 31 S
el S oo Oy culle gduail whj 5 Wl Jald Ol sl ulal Ol
e S S sl bl (She s b DSt S L 0 dSES e

YaA



g 09y S )0 Dglite (o o sl b (S glapiucwsST )0 oz (Sarwg Jele 5650 Sk slag, 8

sl

CU crj &45 - cmﬁ cL):J.w S0 -y
.wg;?'-))
ﬂbcfﬁ&wﬁgeﬁwuﬁcgﬁ)b&o——i
.CU

kS cg:,\...:)b 3 B )‘)&} coslsl )\J&é -0

(’jwﬁ w.l...iw;_)ﬁ c@i)))ﬁ)d&-u

oaldl Sl alis

bl it

Fallen dead wood Snag

ERERDI

Broken tree
crown

g5 ol s s [ s clalis 5 ol s
il b3 8 g

S S ‘eJ..})‘j(.JL..: Sy )
e g6 (e

Tl St o e A Sl s ey s =Y

aJu) B VJL“/
Dleback

tree Living tree

.(Aghajani et al., 2014) Jlos sls [Kr S o Ol 3 Calles Cns s suuai b =Y S
Figure 2. Classification of tree health status deciduous forests of northern Iran (Aghajani et al., 2014)
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Table3. The List of identified microscopic fungi in the studied sites of Kheiroud forests, Nowshahr,

Mazandaran
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Figure 3.Abundance of macrofungi in relation to trees health

Y



Fojlad ) alr (JSiz dang g Shegly Ao

Ol )s Cwlle fole (glaosls b sls a5 =8 J s

Table 4. The analysis of variance of Trees health

sig. E Sl Sle 33l a3 i e
MS df Source
11756 4 o £
0.05%* 3.94 Model s el
20,86 " Uast Tree health
Error

3 el e s AL il iy g aKes Sbe
Cos gl K 3 b e 5 sl glalsaSin S
stlie iass 53 Dslate b pde atle by o ke
Marvei ) col edew; SU 4 01l Jlads K 5
balaaslist s> &S ol =2l .(Mohadjer, 2011
e s oy S Ul S et ST
GBSl 5 26 sbaS s ol ol
Gl WS 0 ) S S5 n S SS9
sdiasOlil s opl ol (Harmon et al., 1986)
53 s 5 St Slpl LS el O
S s g 5K Sl laz B Slls do s s o
R L5 Sl 0 a8 eddy pe sl K> s
OLKea 5 Penttila «2006) ol ,Sss 5 Junninen
Junninen and Komonen (2011) «2004)
(Heilmann-Clausen and Christensen (2004)
Stokland and  Salcedo (2013) Debeljak (2006)
s Juutilainen .5 1> Sls=es Larsson (2011)
o pe) b s K 3 5 (2014) O1,Ks
laees 5 (Pinus sylvestris) zlS e iy pde 5 (oS
Lz B Slsl 2 a8 L) amt ol & (Picea abies)
S 3 i Tay 5 2 b b K o
osbay als 0L Jags ol cu RGSUM PN VTGV V%
23w Sle slag b Sl s eSSk
o el Aoys AL 5y se aidie 3 LS

W‘&)‘Nﬁ@)ﬁ@ﬁjbtﬁﬁﬁ

SlaglB ) (il oS 5l DL Gl s
o= o e gbatb o oSSk
Sl L;.\;J.(..:ML")EJJASQ,M(@;}J.Q\:}'); Sl
15 3 il 0303l 5 e et 4 by e Ol 5
ol o basis UL e padse ol e
55 ool 5 b HlaaSlist Ao s O el s K
S K Sl 5k e s 5 S sl K
o > (Marvei Mohadjer, 2011) ol o5 555 s
ool gla,lraliz e lsaslis il LngJ.i.i
27wl G sbpl bl S sl i
S oy a3l 0T o S das o olans]
Sl i 53 (S Sl (il 5 bag JU rens
Lazsb 5l Sslie sa S Olpe o ol Cilis
Heilmann-Clausen and Christensen, ) s .
(2003
o Aiy pde gl K 53 2B sl S g

L i o TR A RUNTRY sl Ko 5l S
sl g o ldd S e sla [ 53 50 Hlaaslas
s sla [ 5 (Abrego and Salcedo, 2013)
Bl 35 5 (S5s3Il ar 5 b5 o e
o lasbhaslis 5l gslise slie ‘Lan;e- S e
357y eiapl S pdie ek e la S
Ll 55 o ok sddy e sla K 5 lajlaaslas

Szl S w35 5 S1n 0 e s e S



Ag 093 Kz )0 Sglite (b poe dle b (S glapiuanwsST 10 oz (Sawy e 055ws Sl slag B Slgl 8

e L3 sla [ Sl (ol 3 oS il e
Oltys o SRS o R sl S|
Slaolans o, Sl e 55 5 S L3 el
Penttila et al., 2004; ) sl o (552 Slag Ll
Lds slasls 51 jege A5 (Siitonen, 2001
e 13U sl a3 (K s ol
S0 P Sty ble 058w Sk glag B
Ll o ol opl & 355 0 el Lo 5 oll Ol
SAp eSOl plg s S e S 1 4
03 e gbaanlp 5l S car Sty Al
D357 5 oS o 4 s ol K (e 51
= 51 805 o8 gl 1 sl 5 S 0 S
Sl i a fidks Sule oo s Ll e eal S s
Juutilainen et al., 2014; Stokland ) s s » (K>
23 55w S slag,l La~ .(and Larsson, 2011
Sl 5 Sl lay s ol el Sl R
5o o K e slaslnl eyl
a2l e 5 S O S B S
L cnlpbe (MOller, 1922) 555 o Ko w55
OsS Jld made Glas b Canss oL
5035 b e ally 5 DUSSs U5

O‘%Ai' QJJS ‘J>-‘ w‘)b‘jwtﬁ 6@)&.&‘) G‘J‘b
55w Sl Gz B @ cak b oK 0SS
R e

References

- Abrego, N. & |. Salcedo, 2013. Variety of
woody debris as the factor influencing wood-
inhabiting fungal richness and assemblages:
Is it a question of quantity or quality? Forest
Ecology and Management, 291: 377-385.

- Aghajani, H., 2012. Study on the oak (Quercus
castaneifolia) and Hornbeam (Carpinus
betulus) decaying macrofungi in mixed Oak-
Hornbeam forest community in kheyroud
Forest, North of Iran. M.Sc. thesis.
Department of forestry and forest economics,

Yoy

Wl o sdalia g oSy Sl 2B lls ot
0 Gda 4w Gl glacdls cads s
o Bl e b BB s b sl sl S
ME S Jolse pd 2B Il als b sl
Sy oo by obliibiag, oy sl
(Sdes slae, S

Cslisls LgLaL;JLlfn\JL':.J 3 ujf"b’:"’ slasls pe e

9 R le.fhg_,\.&bf

R e e T

53 T S a3 5 55y Sbe glag

Sl 4wy Lo pmes 2 K e S|

o (5508 5L pelane 1 gl s (3L oy,

J‘v\.&ﬂ i?:;.ﬁ)b eJJ‘J )‘Jg J‘)‘)fjbb-v.: bl{i.ij) 4

Sl e s ey S Jol- cusb, s b

Aghajani et ) Ll » fals Sy Sb sz b

GG s ) GBI e (@l 2013

J\:J QT 23 34 ge &;4}19) 9 byid,a -’J‘} J{J— S

L;’l}j J} "’Jﬁfd" J‘JB S °"\:’."\:f J:Jt' Coxd 39

Susbs 4 ol e Sl a5 Lol 5l o

oS ol o, el o e el N bed

cJbss Bl ool S 26 Sl A 5o

SO RN Vo VPRSI N UL AR CER W Je-u] | S W

2 addS s pilig b by e s Ay U
Faculty of Natural resources, Karaj, Iran, 95
p. (In Persian)

- Aghajani, H., M.R. MarvieMohadjer, M.R.
Asef, & A. Shirvany, 2013. The relationship
between abundance of wood macrofungi on
chestnut-leave Oak (Quercus castaneifolia
C.A.M.) and hornbeam (Carpinus betulus L.)
and physiographic factors (Case study:
Kheyroud forest, Noshahr), Journal of

Natural Environment, lranian Journal of
Natural Resources, 66(1): 1-12. (In Persian)



- Aghajani, H., M.R. Marvi Mohadjer, A. Jahani,
M.R. Asef, A. Shirvany & M. Azaryan, 2014.
Investigation of affective habitat factors
affecting on abundance of wood macrofungi
and sensitivity analysis using the artificial
neural network (case study: Kheyroud forest,
Noshahr), Iranian Journal of Forest and
Poplar Research, 21(4): 617-628. (In
Persian)

- Anonymous, 2011. Forestry and forest
economics Department. Faculty of Natural
resources. University of Tehran. Tehran,
Iran, 598 p. (In Persian)

- Eriksson, J. & L. Ryvarden, 1975. The
Corticiaceae of North Europe Volume 3,
Coronicium - Hyphoderma. Fungiflora
Publisher, Uk. 259 p.

- Dai, Y.C., B.K. Cui, H.S. Yuan & B.D. Li,
2007. Pathogenic wood-decaying fungi in
China, Forest Pathology, 37(2): 105-120.

- Debeljak, M., 2006. Coarse woody debris in
virgin and managed forest, Ecological
Indicators, 6(4): 733-742.

- Heilmann-Clausen, J. & M. Christensen, 2003.
Fungal diversity on decaying beech logs —
implications  for  sustainable  forestry,
Biodiversity and Conservation, 12(5): 953-
973.

- Heilmann-Clausen, J. & M. Christensen, 2004.
Does size matter? On the importance of
various dead wood fractions for fungal
diversity in Danish beech forests, Forest
Ecology and Management, 201(1): 105-117.

- Jourgholami, M., V. Rizevandi & B.
Majnonian, 2012. Evaluating the extent,
patterns, size and distribution of tree scars
following skidding operation (Case study:
Kheyroud forest), Iranian Journal of Forest,
4(3): 187-196. (In Persian)

- Junninen, K., M. Simila, J. Kouki & H.
Kotiranta, 2006. Assemblages of wood in
habiting fungi along the gradients of
succession and naturalness in boreal pine-
dominated  forests in  Fennoscandia,
Ecography, 29(1): 75-83.

- Junninen, K., & A. Komonen, 2011.
Conservation ecology of boreal polypores: a
review, Biological conservation, 144(1): 11-
20.

- Juutilainen, K., M. Mnkknen, H. Kotiranta &
P. Halme, 2014. The effects of forest

Yot

Voot ) al> ( SRz anugi 5 Syl ale

management on wood-inhabiting  fungi
occupying dead wood of different diameter
fractions, Forest Ecology and Management,
313: 283-291.

- Kuffer, N. & B. Senn-Irlet, 2005. Influence of

forest management on the species richness
and composition of  wood-inhabiting
basidiomycetes in Swiss forests, Biodiversity
and Conservation, 14(10): 2419-2435.

- Marvie Mohadjer, M.R., 2011. Silviculture.3"

Edition. University of Tehran press, Tehran,
418 p. (In Persian)

- Moller, A., 1922. Der Dauerwaldgedanke: Sein

Sinn und seine Bedeutung. University of
California Libraries, Berlin, 100 p.

- Miiller, J., H. Engel & M. Blaschke, 2007.

Assemblages of wood-inhabiting fungi
related to Silvicultural management intensity
in beech forests in southern Germany,
European Journal of Forest Research,
126(4): 513-527.

- Odor, P., J. Heilmann-Clausen, M. Christensen,

E. Aude, K.W. van Dort, A. Piltaver, 1. Siller,
M.T. Veerkamp, R. Walleyn, T. Standovar,
A.F.M. van Hees, J. Kosec, N. Matocec, H.
Kraigher &T. Grebenc, 2006. Diversity of
dead wood inhabiting fungi and bryophytes
in semi-natural beech forests in Europe,
Biological Conservation, 131(1):58-71.

- Penttila, R., J. Siitonen & M. Kuusinen, 2004.

Polypore diversity in managed and old
growth boreal Picea abies forests in southern
Finland, Biological Conservation, 117(3):
271- 283.

- Pickles, B., K. Egger, B. Hugues, H. Massicotte

& D. Scott Green, 2012. Ectomycorrhizas
and climate change, Fungal Ecology, 5(1): 73
— 84,

- Ryvarden, L. & R.L. Gilbertson, 1993.

European polypores. Oslo: Fungiflora, 387 p.

- Stokland, J.N. & K. Larsson, 2011. Legacies

from natural forest dynamics: different
effects of forest management on wood-
inhabiting fungi in pine and spruce forests,
Forest Ecology and Management, 261(11):
1707-1721.

- Siitonen, J., 2001. Forest management, coarse

woody debris and saproxyli organisms:
fennoscandian boreal forests as an example,
Ecological Bulletins, 49:11-4.


http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCUQFjAA&url=http%3A%2F%2Fwww.journals.elsevier.com%2Fecological-indicators%2F&ei=W4VBVKSuMJO2uATLkILIAQ&usg=AFQjCNEnLkoXrsBEGS1p69ksztxlassF7Q&bvm=bv.77648437,d.c2E
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCUQFjAA&url=http%3A%2F%2Fwww.journals.elsevier.com%2Fecological-indicators%2F&ei=W4VBVKSuMJO2uATLkILIAQ&usg=AFQjCNEnLkoXrsBEGS1p69ksztxlassF7Q&bvm=bv.77648437,d.c2E

Forest Research and Development, Vol. 1, No. 4, 2016

Abundance of wood decay macrofungi in forest ecosystems with different management
histories in the Kheyroud forest, Nowshahr, northern Iran

H. Aghajani*, M.R. Marvi Mohadjer?, M.R. Asef® and A. Shirvany*
1- Ph.D. student of Silviculture and Forest ecology, Sari Agricultural Sciences and Natural Resources University,
Sari, I. R. Iran.
2- Professor, Department of Forestry and Forest Economics, Faculty of Natural Resources, University of Tehran,
Karaj, I. R. Iran.
3- Assistant Professor, Department of Plants, Iranian Research Institute of Plant Protection, Tehran, I. R. Iran
4- Assistant Professor, Department of Forestry and Forest Economics, Faculty of Natural Resources, University
of Tehran, Karaj, I. R. Iran.

Received: 02.09.2015 Accepted: 04.01.2016

Abstract

This research aimed to investigate the effects of forest management on the presence and abundance of
macrofungi. Through a full inventory of all fungus-affected trees and removing the fungi from the trees
in the sites under investigation, three of them having a long history of different forest management in
the Kheyroud Forest were selected, i.e. one in Patom with three periods of tree marking, another in
Namkhaneh with two and the other in Gorazbon with no tree marking. The results showed that the
majority of the fungi could be found at the fifth level of tree categorization regarding their health, i.e. at
the level of fallen dead wood (log, stump, branches and twigs). Ganoderma lucidum at 14 percent
showed maximum abundance, whereas Cookeina at 0/008 the lowest. With regard to the area of the site
under investigation, in hectare, the percentage of the fungi in Gorazbon, Namkhaneh and Patom were
1.22, 1.18, and 0.54%, respectively. It could finally be concluded that the percentage of the wood
macrofungi in intact forests was more than managed ones.
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