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Table 1. Relative frequency percent of trees species for Caucasian oak in the study forests
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Table 2. Mean (£ Standard deviation) of biophysical variables measured to coarse woody debris in the

studied forests

e () g1/ Jsb o flo) Sln Jad /am il s Lo S5,
S hew sy Length/ Height Breast height diameter/Middle .
Form . Site
Decay (m) diameter (cm)
o3l OenSa
3-4 83+12 83.21+£11.23
Log Tuskestan
oLl HH
3.5 ’ 334048 26.6+12.3 T ol
Log Panomesar ’
sl Es Caucasian oak
4-5 78+43 443+£22.8
Log Kolanga
_ Ol 55
Tuskestan
_ e sl -
Panomesar Oriental
5y = hornbeam
3-4 o 72+18 40.03 +21.2
Snag Kolanga

yyy



Y’o)Lo.;bﬂ.xl?‘ ‘.ia.}/w?j‘jd.hj)_\ >_o.l£;.AL~La$ :

Continued table 2.
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Table 3. The results of variations in organic carbon and nutrients within organic layer and soil mineral
layer underneath different species of CWD in the study sites
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Figure 1. Results of Indicator Species Analysis for investigating CWDs attributes and soil mineral
layer organic carbon and nutrients amount underneath the CWDs within the study sites (OM2: Soil
organi matter, OC,: Soil organic carbon, N2: Soil itrogn, P2: Soil avaialable phosphor, K»: Soil
available pottasium; Q.mac.L: Caucasian oak CWD in the Panomesar, Q.mac.N: Caucasian oak CWD
in the Kolanga, Q.mac.T: caucasian oak CWD in Tuskestan, F.ori.N: Beech CWD in Kolanga,
C.ori.N: Oriental hornbeam CWD in Kolanga)
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Table 3. The results of two-way PERMANOVA test in association with interactions of influencing
factors on variations of organic carbon and nutrients in the study stands
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Table 5. Results of correlation analysis between organic carbon and nutrients in organic surface and
mineral soil layer underneath the coarse woody debris within the study stands

St s 1Y STy
Mineral layer Organic layer
: : . oS
Slesle el g Oisie M opsS Sleske ey JrI) 03554 .
OM:2 K2 P2 N2 0C: OM1 K1 P1 N1 .
OC:
- 053 -0.36 -0.22 0.32 oS
0.26" o o -0.09 " ns 0.28™ 041m™ s 0.48 ™ - 0Cs
- -0.21 « 0.56 e =
0,548 0.12"™ 0.11m™ -0.26" ns 0.19™  0.69 s - Rep N1 &35 %
- 021 -0.12 -0.11 . » s
0.33ns ns ns 0.05™ ns 0.58"™ 0.63 - Rep Rep P1 S =y §
- - - 2
0.52n8 0.02™ 0.24"™ 0,;_} 6 0652 ! 0.47™ - Rep Rep Rep KL el o
[
0.17™ 0.04™ 0.01" 0.34"™  0.25™ - Rep Rep Rep Rep e
OM:
7.
0.56™ 0.55"™ 0.45" 0.82" - Rep Rep Rep Rep "Jog"s
2 S
0.54" 042" 0.09" - Rep Rep Rep Rep Rep N2 0352 £ %
0.15™  0.64" - Rep Rep Rep Rep Rep Rep P2 jis %3 g
0.39" - Rep Rep Rep Rep Rep  Rep Rep K2 el 9 §
[
- Rep Rep Rep Rep Rep Rep Rep Rep S
OMz

ISR (gyls s pde 5 Lo yn ) 50 Jlez| Cla.ﬂ): Gol3 gme ol 4 NS K
*, **significant at p<0.05 and p<0.01 respectively. ns: non-significant, Rep: Repetition

YYA



948 Jleis (Quercus macranthera) (s ,sl sl Ko game S JT 0,8 o o locSas G

Moroni ) s 5 e e slsSlias 4 5o 51 ol Ko
Gl & oel&iss, of , odle (et al, 2015
3ol T Sl s (g ri ol sy
290 Fe 03 S35k Ol b b Sis uS 4
Slrazs ool 3L Cuslis w5 ol azilil Sl
e sy 53 o Wlge el s s Bl s
L .(Moroni et al., 2015) Lgd oo Ospde S
e el s, 55 sl sla SR 45 ) ol
oo mhaws 51 2o Yoor Sl iy Sleli ) 5o a3,
Soosbe s s gl Ll ds oadls e
a5 Jan LoV ol 5 p5e Gl I 5oL sl S
e ol 5 JIon S polie Sl Lol s
Slaellin g, 5o bylsast () i Sdae Sbt
5L sbzal LB ite [ gbas Ll e e 3,50
Soer 03051 5l Jols s 4 sl L
S 3 S 0l Olg e ol sk 03 e el
e Y STy s Gua ole pslis Ol i
GLls 5 ey K Sl it Lol 05
etal. ;Chenetal. (2005) .cos (5,5 sme bLS |
oS Wsls Olis 5= Jass > Nottingham (2018)
JB hud 5 S 05550 G Sl ore (2520 LU
Cled Cysstons o S JT sl s Sl
ST 3l 4 gy ulg 53 45 el Sls g sai
Sl 4 el e 5 e LB S
adl s o0yl sy e Y 53 T S sl e
et al. (2020)  SUIG s Cllas L Laslae 2ol s
ssba Saud 5 05550 Sl as sl 5,18 Wu
i O g 5 (2 S Sdlad 31 o Ol
oS ol ssepl 5l ek s aol s Rl @
S slams - 5l St Llie ole 5ol >
ks asl sLesl b IS 5 pbe bl anl s b

s ol gl Al e Jlaml S Same glaaY

Yva

etal. (2017) s Gomez-Brandon et al. (2017)

sl &5 Ws S Olge ol Jlays b Bardelli
hls I GLolslep s Lo oKy, e
GO S5 5 Camex L ites bLS
3 bolaax s on (LBl 5 So) sy 50525
Lol s Gl plcnl St Sdes Y 55 on
—a Lol s 5o e B Casb) e
o dd 5 sSde s s sa 5y CJlad Ll 4 e o s
5SS i e 7 ol e
s Lol 5l ol T slse plaws — S o i
s e LOT 51 JT S 5 plie ule gslula,
S g5 2 S Gl e 5 (K
Sge S S i ez n S35 laylsSis
Jusl 5 & o oic;@,uomﬁ;y ool JI
Lile Cilises Glaams = 40 JT o S 5 Llie ol
O3a5 5 (S DM Sl 3o S Sdas glag¥
5 bobslax S s gk LSS 3 2 pm e
Bardelli et al., ) culaol 5l Jol= JI sbaay
L Ca\) 43 .(2017; Gomez- Brandoén et al., 2017
S 5 IS S e «l = 4 s Sl
o slacsl 53 (CIN Slage 8la>) 059 20 i
Gl S JT oY (s ylsSis JT Slrass
5 WOl ms Sl & 5L s el g by (SaU
305 S3lus (IS 5 gl ole ilula,
Sphie i ose e Lol S Gl &Y
Bardelli et al., 2017; Gomez- Brandon et al., )
Cibe s s ks K Gkl (2017
L 53 S3lpa e lal sl o K,
CalS o el pen el LalsSis Gl b
e Il 5 ab LAl 5 Db sa s ol
Sl L) Gl o miu 5 ol -
S Cleens min ax e csll s b bhSles



Y’o)Lo.;Lﬂ.xl?‘ Lio’wggu...mg); >_o.l£3AL~Laﬁ :

Sl ol (sl sk g, uder 53 Sl Shass
oy 53 Ll e dile SO amie sla il oS ool
5 e ole i balhslax 1 ol LT L
ke g S G 5 T sbeaY T s
Cils Jalye blize gla 3l scnl 51 Al azdls
—aY s Gl jole s Sk i ) 5o
3 ko 3y g0 LaslaSist s e 5 JT sl
OLES ek ) s b s Osesl ayl ycs S
S5 i S g5 31 oo e Ll sl 145 s
P03 g S b Sy axso
—re sy 2o se gl polie Dl o8y
sl il S sl Olis ol @LJ by ol o540 4ls
Jlize sla 31 gyl JlsSias p b 5 68 o5 e
23 Gl Sl S 05555 Sl s ol e
ol sme gl il 5l 50 K03 53 Jsen s laslaSlis
Blonska et al. (2017) ..ii sdalie awe) opl 5o
Slrazs 5 S eu 5l gladles &8 Lsls 5,158
5655 il o b Sas T slaaY o S
s ol s e b b Slis Sty s
a3 oS A8 o3l DL b b g Tile O gesl 2 e
Sl b el 3 s st gla S sl (S sy
podle ol Sl JT S 5 ol ole sl
s> 0L 3 sl S Jasls Jlow 1 ol s O
S KiE o) gdee St JI p S slis &S
L s St 0k Db Sl s o jasl 65
Sle kb5 gl b Jsb Ommen baais s
Ll 035y 35 e S Gl (5ols pme ) sbay
L oarls s S slajbslos (s Solew
SMEe hls i Jsb by Sty axs Sl
357 Mo e S s sl M on s
Op3l mB R Sl el e
O b alasly 3 4 ,bss Tile 5 s dSs S

Y.

Sl s 5 JTY 53 s 5055 25 4 sl 0L
IVl 5500 55 358 Gols pme (Stmen Sl
s Gellins, L3 Llg e HSdhe Sl
4 31> 0L s adl s @3l sl 3550 tags
e Y 2 JS 05s 8 5 NS slie o b
sems Solgme bl bbhSKis o Sk
oS Lbcaws amd pla ol la fags . cils
Shols Sl Calises sbawY 55 IS 035,005 S op S
SIS sl el Sl s n g S b s LS|
O 5lep s o3 ool i 5 S cis
Ramesh et al., 2019; ) 555 o © purs K
Moghimian .(Wang et al., 2021; Dai et al., 2020
e oS Ws S Olge sy iass s etal. (2017)
Sl Jxle 5l S St s sdsslil 03
bl glajlaSlis jas iy Ol B Sas
Sais ol s cpl by ol (6 rie lie Gl
b e Ol s 15 e e V5 s 55 5l e
JB g5 50l L pd o pme ke S 055 20
S 3 IS 055, Sl Y pems oS ol Ui
(Immobilization) gus jdas < s)ls Ly, 51 S
FoLE 4 5 S Somex Ay b (o e
S L) g 4 e gl pes g eon gME
SoeSs O wia 5 S s el e sl
e Y 3 op S slis gslalsl 5 JT ols s
(Taiz and Zeiger, 2013) 55 0 S
—a Ol s Cilie bl S e Siw s &
s ge polie Cilis e 5 plend SULS 5 s
23 s eeaa ol a0k wsls bls Lo s
—a5S e plsl bt 45 5 Shen o
L ole I gl Slade bSlis gl
Blonska et

al., 2019;)

dyhe Silela,
s>l caabs 4 4> & L (Olajuyigbe et al. 2011



948 Jleis (Quercus macranthera) (s ,sl sl Ko game S JT 0,8 o o locSas G

035 e 1y Jlu £4 01 Ao 3 Ar Sy 6l 5
Slr Bl b K 53 a8 sl pme o ool
3ol Jlclll ole S giluls, 5 4
S Rl Ol L ¥ LE 2 65 Sy
Sl b adaly 53 Ol o i 5 ety 25
s Mg g Sl G gl Bl s oS 60
Foml Sl 4 G ol 55l 53 e &
ol gsluslil &8 culs 1 sl pl sy SAS
— S s Kbl s Sy 3l Lol lie
daly Ll g5 Vb slaoles s Yl Layls
bl bsSist ates yim el ren oS 5Ll
St 3 e SbE S Y jole b mla Ol e

g W St

Sl Foli
s e o5sn slas sl 5l s

Olsle 5 5588 &l 5 s K Slisios e o

GJWLQ\J;‘ 6)')}% @‘5}?} U’:’)J"T LQU.:.E:-J

4.:.&).' O’l|

o IS B e PO e AE TR R Y \u

B o 1,08 Al

References

Alidadi, F.; Marvie Mohadjer, M. R.; Etemad,
V.; Sefidi, K., Decay dynamics of oriental
beech (Fagus orientalis Lipsky) and
hornbeam (Carpinus betulus L.) deadwood in
mixed beech stands. Iranian Journal of
Forest and Poplar Research 2014, 22 (4),
624-635. (In Persian)

Bardelli, T., GOémez-Brandon, M.; Ascher-
Jenull, J.; Fornasier, F.; Arfaioli, P.;
Francioli, D.; Egli, M.; Sartori, G.; Insam, H.;
Pietramellara, G., Effects of slope exposure
on soil physico-chemical and microbiological
properties along an altitudinal climosequence

ARR

5 bhis s e gdee S JI S
;J\:M_%ASJ;Q@)‘Q‘}:&‘MLSLAQKJ%})
et e 3 sk sl bajlsSas o3
Sol a5 bl S0 Same St I p S
i S5 I Sless b ks e sla isu
LVt YRV f}l’u 5 odd O gaes U’f-i"'"" e P L ls
wlals 5 358 Ly 5 el exgl L3 Sl
Sedsb 0k Cue S Jdee aY 4 Lole
Sl calil 8 cabas pb ol Ll e B!
b gie S g az 53 SIS Sl o bbb S
w\OKM(f,—O axy3) as iy Sl 4 (V4 s)
@ JolS e 5,50 B ALSS J b (05 Ol ks
WY 3 oylal s, ge olie o3 a3l OF Jlis
Matus, 2021; Shannon et ) 5,5 ;| 3 St Suxs

o.,\.i:l.} b J)jﬁ w‘ .«\iL«.ﬂ Q)y JA DL (al, 2022

el Jol8 (Sdwsy 5 JolS w28 Ay, 5 258

- CJB s Calise L;Laa\_',ﬁ sl S Ciliss

il oy slaessn 5o St L) s JT e
»> Sefidi et al. (2016) Jle Olssas 55 00 ol
SNl 00 Sy Olas 5 G e laladl
LYY o sze (g ka8 bl L 1) 31 68 5l

in the Italian Alps. Science of the Total
Environment 2017, 575, 1041-1055.

Blonska, E.; Kacprzyk, M.; Spolnik, A., Effect
of deadwood of different tree species in
various stages of decomposition on
biochemical soil properties and carbon
storage. Ecological Research 2017, 32, 193-
203.

Btonska, E.; Lasota, J.; Tullus, A.; Lutter, R.;
Ostonen, 1., Impact of deadwood
decomposition on soil organic carbon
sequestration in Estonian and Polish forests.
Annals of Forest Science 2019, 76 (4), 1-14.

Chen, X.; Wei, X.; Scherer, R., Influence of
wildfire and harvest on biomass, carbon pool,
and decomposition of large woody debris in
forested streams of southern interior British



Columbia. Forest Ecology and Management
2005, 208 (1-3), 101-114.

Dai, L.; Ge, J.; Wang, L.; Zhang, Q.; Liang, T;
Bolan, N.; Lischeid, G.; Rinklebe, J.,
Influence of soil properties, topography, and
land cover on soil organic carbon and total
nitrogen concentration: A case study in
Qinghai-Tibet plateau based on random
forest regression and structural equation
modeling. Science of the Total Environment
2022, 821, 153440.

Falahchai, M. M.; Salehi, A.; Shahmaghsoud,
M.; Ghorbaznadeh, N.; Hemmaty, V., The
effect of distance and decay degree of
Populus caspica Bornm. dead trees on some
soil chemical properties. Iranian Journal of
Forest 2018, 10 (2), 197-205. (In Persian)

Garrett, L. G.; Kimberley, M. O.; Oliver, G. R.;
Parks, M.; Pearce, S. H.; Beets, P. N.; Paul,
T. S., Decay rates of above-and below-
ground coarse woody debris of common tree
species in New Zealand’s natural forest.
Forest Ecology and Management 2019, 438,
96-102.

GOmez-Brandon, M.; Ascher-Jenull, J.; Bardelli,
T.; Fornasier, F.; Fravolini, G.; Arfaioli, P.;
Ceccherini, M. T.; Pietramellara, G.;
Lamorski, K.; Stawinski, C., Physico-
chemical and microbiological evidence of
exposure effects on Picea abies—coarse
woody debris at different stages of decay.
Forest Ecology and Management 2017, 391,
376-3809.

Harmon, M. E.; Fasth, B. G.; Yatskov, M.;
Kastendick, D.; Rock, J.; Woodall, C. W.,
Release of coarse woody detritus-related
carbon: a synthesis across forest biomes.
Carbon balance and management 2020, 15
(1), 1-21.

Harmon, M. E.; Woodall, C. W.; Fasth, B.;
Sexton, J., Woody detritus density and
density reduction factors for tree species in
the United States: a synthesis. USDA For.
Serv. Gen. Tech. Rep. NRS-29 2008.

Herrmann, S.; Kahl, T.; Bauhus, J.,
Decomposition dynamics of coarse woody
debris of three important central European
tree species. Forest Ecosystems 2015, 2, 1-
14.

Hojati, S. M.; Tafazoli, M.; Asadian, M.; Baluee,
A., Estimation of carbon sequestration and
forest soil respiration using machine learning
models in Eastern Forests of Mazandaran
Province. Forest Research and Development
2022, 8 (4), 371-388. (In Persian).

Yy

Y‘o)Lm.i)ﬂ.xl?‘ ‘S}ngwjf ;QLCQAL.LQB :

Kooch, Y.; Parsapour, M. K.; Egli, M,
Moghimian, N., Forest floor and soil
properties in different development stages of
Oriental beech forests. Applied Soil Ecology
2021, 161, 103823.

Li, M.; Zhang, X.; Pang, G.; Han, F., The
estimation of soil organic carbon distribution
and storage in a small catchment area of the
Loess Plateau. Catena 2013, 101, 11-16.

Magnusson, R. I.; Tietema, A.; Cornelissen, J.
H.; Hefting, M. M.; Kalbitz, K., Tamm
Review: Sequestration of carbon from coarse
woody debris in forest soils. Forest Ecology
and Management 2016, 377, 1-15.

Mahdiani, A.R.; Heydari, H.; Rahmani, R;
Azadfar, D.; Structure of Oak (Quercus
macranthera) Forest Stands in the Golestan
Province. Journal of Wood and Forest
Science and Technology 2012 2, 23- 42. (In
Persian).

Malla, R.; Neupane, P. R.; Kéhl, M., Modelling
soil organic carbon as a function of
topography and stand variables. Forests
2022, 13 (9), 1391.

Marvie-Mohadjer, M.R. Silviculture and forest
tending. University of Tehran Press, Tehran,
Iran, 2005; pp. 378. (In Persian).

Matus, F. J., Fine siltand clay content is the main
factor defining maximal C and N
accumulations in soils: a meta-analysis.
Scientific Reports 2021, 11 (1), 6438.

Moghimian, N.; Jalali, S. G.; Kooch, Y.; Ana,
R., Downed logs improve soil properties in
old-growth temperate forests of northern
Iran. Pedosphere 2020, 30 (3), 378-389.

Moreira, A. B.; Gregoire, T. G.; do Couto, H. T.
Z., Wood density and carbon concentration of
coarse woody debris in native forests, Brazil.
Forest Ecosystems 2019, 6, 1-10.

Moroni, S.; Dumont, H.; Trautwein, U.; Niggli,
A.; Baeriswyl, F., The need to distinguish
between quantity and quality in research on
parental involvement: The example of
parental help with homework. The Journal of
Educational Research 2015, 108 (5), 417-
431.

Moslehi, M.; Habashi, H.; Rahmani, R.;
Saghebtalebi, K., Relationship between soil
organic carbon pool and some site variables
in the mixed beech-hornbeam stand. Forest
Research and Development 2018, 3 (4), 395-
342. (In Persian).

Nottingham, A. T.; Hicks, L. C.; Ccahuana, A.
J.; Salinas, N.; Baath, E.; Meir, P., Nutrient
limitations to bacterial and fungal growth



948 Jleis (Quercus macranthera) (s ,sl sl Ko game S JT 0,8 o o locSas G

during cellulose decomposition in tropical
forest soils. Biology and fertility of soils
2018, 54, 219-228.

Olajuyigbe, S. O.; Tobin, B.; Gardiner, P.;
Nieuwenhuis, M., Stocks and decay
dynamics of above-and belowground coarse
woody debris in managed Sitka spruce forests
in Ireland. Forest Ecology and Management
2011, 262 (6), 1109-1118.

Pastore, G.; Tobin, B.; Nieuwenhuis, M.,
Quantifying carbon and nitrogen losses by
respiration and leaching from decomposing
woody debris in reforested coniferous stands
in Ireland. Agricultural and Forest
Meteorology 2019, 265, 195-207.

Rahanjam, S.; Marvi Mohadjer, M. R.; Zobeiri,
M.; Sefidi, K., Quantitative and qualitative
assessment of deadwood in natural stands of
Hyrcanian forests (Case study: Gorazbon
district of Kheyrud, Nowshahr). Iranian
Journal of forest and poplar Research 2017,
25 (4), 656-666. (In Persian).

Ramesh, T.; Bolan, N. S.; Kirkham, M. B.;
Wijesekara, H.; Kanchikerimath, M.; Rao, C.
S.; Sandeep, S.; Rinklebe, J.; Ok, Y. S,
Choudhury, B. U., Soil organic carbon
dynamics: Impact of land use changes and
management practices: A review. Advances
in agronomy 2019, 156, 1-107.

Rawat, S.; Khanduri, V. P.; Singh, B.; Riyal, M.
K.; Thakur, T. K.; Kumar, M.; Cabral-Pinto,
M. M., Variation in carbon stock and soil
properties in different Quercus
leucotrichophora  forests of  Garhwal
Himalaya. Catena 2022, 213, 106210.

Sarvazad, A.; Fallah, A.; Vahedi, A. A., Changes
in carbon storage of Quercus brantii Lindl in
relation to physiographic factors of Zagros
forests. Forest Research and Development
2022, 8 (3), 329-341. (In Persian)

Schmid, A. V.; Vogel, C. S.; Liebman, E;
Curtis, P. S.; Gough, C. M., Coarse woody

YYy

debris and the carbon balance of a moderately
disturbed forest. Forest Ecology and
Management 2016, 361, 38-45.

Sefidi, K.; Esfandiari, F.; Sharari, M., The decay
time and rate determination in oriental beech
(Fagus orientalis Lipsky) dead trees in
Asalem forests. Journal of Environmental
Studies 2016, 42 (3), 551- 563. (In Persian)

Shannon, V.; Vanguelova, E.; Morison, J.;
Shaw, L.; Clark, J., The contribution of
deadwood to soil carbon dynamics in
contrasting temperate forest ecosystems.
European Journal of Forest Research 2022,
141 (2), 241-252.

Suzuki, S. N.; Tsunoda, T.; Nishimura, N.;
Morimoto, J.; Suzuki, J.-l., Dead wood
offsets the reduced live wood carbon stock in
forests over 50 years after a stand-replacing
wind disturbance. Forest Ecology and
Management 2019, 432, 94-101.

Taiz, L.; Zeiger, E., Plant Physiology. 4th
edition, 2013; pp. 731 (In Persian).

Wambsganss, J.; Stutz, K. P.; Lang, F., European
beech deadwood can increase soil organic
carbon sequestration in forest topsoils. Forest
Ecology and Management 2017, 405, 200-
209.

Wang, B.; Liu, D.; Yang, J.; Zhu, Z.; Darboux,
F.; Jiao, J.; An, S., Effects of forest floor
characteristics on soil labile carbon as varied
by topography and vegetation type in the
Chinese Loess Plateau. Catena 2021, 196,
104825.

Wu, C.; Zhang, Z.; Shu, C.; Mo, Q.; Wang, H.;
Kong, F.; Zhang, Y.; Wang, G. G.; Liu, Y.,
The response of coarse woody debris
decomposition and microbial community to
nutrient additions in a subtropical forest.
Forest Ecology and Management 2020, 460,
117799.



Journal of Forest Research and Development, Vol. 9, No. 3, 2023

Analyses of coarse woody debris impacts on soil organic carbon variations in the
Hyrcanian Caucasian oak (Quercus macranthera) forests

Ali Asghar Vahed™, Mojtaba Mahmoudi?, KaramAli Zabihi®, Mohammad Matinizadeh* and
Mojtaba Imani-Rastabi®

1- Assistant Professor, Natural resources Research Department, Mazandaran Agricultural and Natural Resources
Research and Education Center, AREEO, Sari, |. R. Iran. (as.vahedi@areeo.ac.ir)

2-Associate Professor Soil and Water Department, Mazandaran Agricultural and Natural Resources Research
and Education Center, AREEO, Sari, I. R. Iran (m.mahmoudip@areeo.ac.ir)

3- PhD of Forestry, Natural resources Research Department, Mazandaran Agricultural and Natural Resources
Research and Education Center, AREEO, Sari, I. R. Iran (karamali.zabihi@yahoo.com)

4- Associate Professor, Forest Department, Research Institute of Forests and Rangelands, AREEOQ, Tehran, I. R.
Iran. (mohamadmatinizadeh@yahoo.com)

5- PhD of Forestry, Sari Agriculture Science and Natural Resources University, Sari, 1. R. Iran.
(m_imani_m@yahoo.com)

Received: 12 February 2023 Accepted: 08 May 2023

Abstract

One of the concerns for the executive organizations to introduce an alternative plan of rest of the
Hyrcanian forests is to make decision regarding the exit of coarse woody debris (CWD) volume from
the Hyrcanian forests. The research was carried out in the permanent plot with 400 m? based on the
protocols of the comprehensive research plan enacted by Agricultural research Education and Extension
organization in Iran. Within each plot beneath the CWDs over than height of 1.5 m and dimensions of
7.5 cm, the organic accumulations resulted from the decay trend were sampled. Besides, the soils
mineral layer up to 10 cm depth were sampled after removing the organic accumulations, and were
transported to the laboratory. The results of PCA (Principal Component Analysis) showed that beneath
the CWDs including higher organic accumulations, amount of the organic carbon and the nutrients were
lower in the substrate soil mineral layer. Furthermore, the results of Spearman test indicated that
amounts of organic carbon and nutrients in the organic and substrate mineral layers were independent
from each other (P > 0.05), and amounts of the organic carbon with Nitrogen were significantly
correlated (P < 0.01). Also, the results of two-way PERMANOVA test indicated that interactions of
form, species and decay of the CWDs in the study sites were not significantly effective on the organic
carbon under the CWDs.
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