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Extended Abstract

Background: Earthworms make up a significant portion of the soil's invertebrate biomass and
play a vital role in enhancing the physical, chemical, and biological characteristics of the soil.
Earthworms enhance ecosystem performance and boost primary production by altering the soil
structure and decomposing organic matter. Earthworms are classified into different categories
based on their behavior and feeding habits. The most important ones include epigeic, anecic, and
endogeic earthworms. Additionally, some earthworms, such as arboreal and corticolous species,
inhabit unusual environments. This study aims to investigate the effect of dead wood on the
biodiversity and abundance of corticolous earthworms in the forests of the eastern Hyrcanian
region. In this regard, earthworm species found beneath the bark of deadwood (four species) were
identified and classified in this research. Additionally, an attempt was made to analyze the effect
of different deadwood species and their degrees of decay on various indices of earthworm
biodiversity and evenness. To evaluate the impact of different locations within the deciduous
temperate forests of eastern Hyrcania, the abundance of earthworms was examined and compared
under the forest canopy and in forest gaps.

Methods: The study area is located in District-1 of Dr. Bahramnia Forestry Project, the eastern
part of Hyrcanian forests. The research was conducted in parcels 1, 4, 7, 8, 31, and 32, which
respectively include tree cover types of oak-hornbeam, ironwood-hornbeam, hornbeam-
ironwood, beech-hornbeam, and beech-hornbeam. In this study, 119 samples of fallen deadwood
from four species (beech, hornbeam, oak, and ironwood) were randomly selected from beneath
the forest canopy and forest gaps at two elevations, 150 and 950 meters. These samples were
classified into four degrees of decay based on their physical characteristics. After separating the
bark with a sharp knife, the earthworms underneath were collected and initially stored in 15%
ethanol, then transferred to 75% ethanol after one day, and finally to a 4% formalin solution. The
earthworms were identified to the genus level using available identification keys. Their mass was
measured after drying in an oven for 48 h, with an accuracy of 0.0001 g. Data analysis included
the calculation of diversity indices (Shannon and Simpson), evenness (Pielou), and richness
(Margalef and Menhinick) indices to investigate the diversity of earthworms. Diversity indices
were analyzed using PAST (version 3.04) software. Statistical tests were conducted using SPSS
to assess the diversity, abundance, and biomass of earthworms across variables.

Results: In a study of four deciduous tree species (hornbeam, beech, oak, and ironwood), four
genera of corticolous earthworms were identified: Eisenia, Dendrobaena, Dendrodrillus, and
Apporecoeda, with respective abundance percentages of 32%, 20.46%, 45.94%, and 1.6%.
Notably, FEisenia showed the highest abundance and biomass among corticolous earthworms,
primarily in hornbeam trees. The impact of tree species was significant on corticolous earthworm
biodiversity, though differences in earthworm abundance and biomass were not statistically
significant. The highest Shannon and Simpson diversity indices were recorded for oak (0.16 and
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0.23, respectively), while the lowest values were found in ironwood (0.02 and 0.03). The Margalef
richness index was highest in hornbeam (0.14) and lowest in ironwood (0.01). Notably, the
greatest abundance and biomass of corticolous earthworms were associated with hornbeam,
followed by oak, beech, and ironwood. The Pielou evenness and Menhinick richness indices
varied significantly across different stages of deadwood decay. The highest values for Shannon
diversity (0.34), Menhinick richness (0.32), and Margalef richness (0.24) were found in hornbeam
deadwood at decay stage 2, indicating that biodiversity indices differed significantly across decay
stages in this species. ANOVA results also showed that the degree of decay significantly affected
the abundance and biomass of corticolous earthworms, with the highest abundance and biomass
observed at decay stage 3 and the lowest at stage 1.

Conclusion: Among the study variables, including deadwood species type, decay stage, canopy
cover (under the forest canopy or in canopy gaps), and altitude, only the degree of deadwood
decay significantly influenced changes in the abundance and biomass of subcortical earthworms.
This suggests that, unlike forest soils where earthworm distribution is highly variable both
vertically and horizontally, subcortical earthworms exhibit a relatively uniform distribution. This
uniformity points to the consistent, favorable conditions beneath deadwood bark for earthworm
survival. Given the impacts of climate change and human disturbances, maintaining various types
of deadwood at different altitudes and canopy positions can play a crucial role in supporting
earthworm biodiversity.

Keywords: Corticolous Earthworm, Deadwood, Decay Stage, Forest Gap

How to Cite This Article: Izadi, M., Habashi, H., Rafiee, F., & Kazemi, SH. (2025) Variations in the Frequency and
Biomass of Corticolous Earthworms in the Eastern Hyrcanian Forests. Ecol Iran For, 13(1), 72-84. DOI:
10.61186/ifei.2024.559



https://ifej.sanru.ac.ir/article-1-559-en.html
http://dx.doi.org/10.61186/ifej.2024.559
https://ifej.sanru.ac.ir/article-1-559-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-01-29 ]

[ DOI: 10.61186/if€].2024.559 |

AN

V¥ VEF /Y olouds [emdjaw Jlo o))yl ccla JKis olidpgs
Sl b ilie 5 (55,5l pgle olut>

S pd G0 SBIKS )3 5Cmwg 1) SB SBe,S 039565 9 (SlglyS Sl et
£ oblS 00 o " rudy dabl s muild () 6351 doguaro

A S S e o 5 g e s S e 215 K2 (5351 5 (ool S 3,5 1555 )
(m.izadi460@yahoo.com :_Jggue odiuu 5)

ol (55 5 s e 5 5,8 sl oS S pole 215D (i (53T 5 (ooli S 09,5 el Y
Ol 5 S5 ke e 5 59l sl oS S pole o1y S (53157 5 (ouli S 05,5 1065 Y
Ol 5 1055 ke e 5 59l ol oSl S pole 315l (S (53 5 (puli i 055 o655 ¥

VX VIV ks )b VEXL 1D sl g G VEX/ Y 1edl s oy
A¥ B VY dio

Lo 035
leosd oS3 oSy S9ee )3 bl (28 idd o St |y SB S ja g 0395 Sl (slodes i3 o5 ((SB slap S 18R g dosdle
slop)S Wgd o adgl 195 (I3l g (B5lepg 2)Slas d9m0 cnge (Il dlge jod g SB ELe o b ISl ol A8 o0 W) SB e
25 o)l S350l 5 Seusdl S35l slop S & lgien ] it alox 5114 g oo s (lise (sladiod & 4155 g )8, oluly (SB
A oy Gimgky cnl ol an S o (S5 Jsenopd solSins] 1 (Situs 2 9 S8 SbaiS Wle dap S Byl pegdle
eyl il 5 ololid disly pl ) ol S0 558 G iz )3 Gicwnn) SB lap)S 0355 5 SlgS st £55 2 bajhakis
laoasls gl (Supug Sl g oaliss Gl claaiss b b ad G5 5 pbnl (855 laz) W)aSiis Cusgyj )3 9250 (S slop S
9 Sz el 5 0SB GlapsS 03565 5 (ol amlie 5 (oyp b mizen 29d Jlod (ST (lap)S (B8 5 ) 45 Alia

235 )8 b)) 390 S pen 5 oS 5 dten sl S 3 il SISe slacuabge ;S LA (o laaidy,

N slouosly 53 Gimggy cnl ) 18 S e 5 sl Six )3 aly Lipl g 555 (50K il S (s 3 alllas 390 dilais 1 g g Sge
9 syt (ol jyee (el jyee Gpee bl Gree —boly (B3 Lidg lacs Jold cudiar )l ol b sl YV VY A Y F
9 S Lidgel ) 5l (Solad jgonr (deml g Lok jpee (1) 455 ez 1 ool gl jlasias ) aiges WA cadlllas (gl > e p0n )
35 $Ble b Cangy (gjluliz Sl (g 0D e (Sdpwgy 4203 )z 4 (K8 Sl Shg ol g L] (600 A0 9 V- Elil 93 5 lanaidy,
gaw B ap)S 50 Jite 100 ¥ (lleyd Joboxo 41 gy Sl a9 (6l 203 VB s 910 Jill 3 bt Soslean ol 25 SB slop S
oo 5 435 0 S0l 55 ofe e o) B3 by gl 55 sl FA GUECSES 1 g 0353055 (pmpes 5 N5 (saloli ds390 sl (slotylS | e
s b ploxl (SB sl S g9 oy sl (St 9 A L) Le g (5hl) (3155 (Ogmroms 5 (9L3) £95 laadld dle Jolis Lnodly
ookl b ba s oy (S (slap,S 039555 9 (Slolyd g5 (o sl 8 d)b’l dL‘”Qﬁ")'T 9 PAST(3.04) ,l33le 5 jl ool b goi (slo yaslis
Eisenia, Dendrobaena, Dendrodrillus, Jols (¢jcusg y; (S5 p,S uin 5oz o bzl g bol ( ily ¢ poo) ,13aKiis 4565 Jlas oy 50 tlIEL
SB oS 035555 9 Slglyd op i &S Cunl S5 BB L5as Lol VE. o FOMAY ¥ /FF XY g Jlgld slads s b Apporecoeda o
Sline (gjang s (SBclap,S an £oi g haSis slaaieS y3b ad canlie jpes HsaSiis > &S 34 Eisenia i 4 bayye «sjcuwn n;
9 (VY 9 +INF) bsh 665 13 (g 9 (9L £985 Slapadls plie oy ey Al 02> (S sl S 0355 9 (3 5> (5)olae glis Ll g
b W)l sle (asls (n a8 g cpyidnr (ol g Spee 55 )3 cizen b ol (44T g /oY) (sl 465 )3 lapasli ol polie (508
Gyee SBAGS & bgrpe b SiCwmn) SB clap)S 035is) 5 ol onpiar &l S5 LS b ssalie o/ ) 5 N g polie
Mo Cp yidi 30 LS (g linn Dglis L loaSis Sy ilisee Jolpe 53 Suipde sbé g sl (Bl9Ss slapadls g sl g ) cbsk
plas 45 o ysboay ek oanlite ¥ Sipurgy 423 b yos s (slayloaSiis 55 (+/YE) G Lo 5 (+/VY) Siigio (sle (+/FF) (gl £55 (slo sl
S gy a0 a8 LS 3 sl ly oo guls idly (glaline ©glis 4365 (] (Sduwgy alitte Gl yd ) oy (s £95 (Lo adli
Sl > C i i) SB Glap)S 035655 5 SI3h8 S g e (i (imgn ) (SB slapS 03935 Slgl B s)blias 3L
45 odnline Y o ¥ Siuwg

AU ladidy, b US> (idazling 558 Gy oAl (Supws a2 olaSis 655 g5 Jold imghy onl slyeito (o )3 38 o A2l
W3 oo LS 990 (l (il Jl3 dne U Giumg ) (S SbapsS 039555 5 (SlolS Slp  jldaSiS (Shwg 42 LS b)d e Sl bl
BI5S Ld (10 gjsnn; (S slp)S sl ggite b ol > (S slap S (Bl 5 g3g08 STy & (IS oS B &
b b (Sirbl 5 9wy 5l coull Ol yuss o894 dogi bl (SB S G ) (gl j10aSiid Cungy j cuolio g (Rod Loyl b oina oyl 48" 5l
Eoi s 4y Cuwl B Cglate yidey U (slacusdae o byd pdaw jl glasyl aield ja )3 j10aSis g9y ()l oSty o Hlasay Sl o
iled (a2 bl S (SB e S s

SiCwssy) SB pyS idy) o Shpws 4> hrasis 1 gl sbdejl

@ 0% o M ((Sajsle s )8 bl n g ) Aol
Sl S5 slopsS (158 o (SaigsSl oS 25 b b ol lapy plorte Olysa S shap S

WIS (oo A5 S Y 5l &S S Y Sl b (Bpigeic)  anug b by gladSles 5 S glaanlp 5l s
2 $9es e &S (Anecic) Sausl slap)s (Y Lavelle e al., ) diun basye b S oo B5lopg
AS oo i S e I Lol S o bl Suase o SE S slap S ¢ Jgere ysbay (1997; Blouin e al., 2013


https://doaj.org/toc/2676-4296
https://ifej.sanru.ac.ir/admin_emailer.php?mod=send_form&sid=1&slc_lang=fa&em=m.izadi460-ATSIGN--YAAHHOO-.com&a_ordnum=559
https://orcid.org/0000-0002-5165-2362
http://dx.doi.org/10.61186/ifej.2024.559
https://ifej.sanru.ac.ir/article-1-559-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-01-29 ]

[ DOI: 10.61186/if€].2024.559 |

bl 0 j0d 5 (ad) debld (s il (635 doguare

o S 55 sladKie 3 Gicwy ) SB slep S 09 g Jlgld s

Vorobeichik ef al.,, ) ,Sen g Sizungyq lisiss
Dendrodrilus S slap,S oS ob ol (2020
P a5 Bl sl g 03l claybaSis > rubidus tent
By S 3l & 039 S S (sla S
cdly gblo pl Saxe s SB oS, 5Y pas b
ol & 5,8 by 3 (Geraskina, 2016) LSl 5 .6
SB g )hasis yiuw 93 QL Jlad )5 oS g9
D Bl g8

L (Rombke et al., 2017) ;) San 5 Sealy g}
SBpyS &S o ol eclecto 4 pitfall slaals ;I ol
Cul arboreal 445 & Allolobophoridella eiseni
as” by L (Ashwood et al., 2019) ), Sen ¢ 5g4ul
OB 4 e (MSa sbBilupg I jbasis Bl
A5 (SBpS gt g Sl s e
ol 2 e ddate Slalllas I adel Cuwddy dalgds jlasd 0 ol
Bylaieyed glaollinn 3 (SE p)S il glaaisS oS
ol Gl b 3 WS o (S5 50

o)y (sole ClMbl 908’ )58 Jlod s JKi>
OB jleps: il (b isn plysa icwn n) S sbe S
Al i3 Algr o e ge cpl il dner LB IS
Caodl 4 o (glazy o 9 28 ) 8 5leps slaas > 1,
Jibs b adlbs oyl ALKy (S5058T (bl s ol
P SiCmmn) SB SbeS g95 g 035 Syl
B oyl W (SISt e sla Kis jhaslis 465 )l
(Glgld Sl > adlles ol spglgs D3y Esdse ol 4
55 )l ) SiCwnn) SB slep)S £55 9 0395
a8 ol aiags (S yd 5y diize sla K hastas
Oesd bybasus & cwl gl G Lo
Sl g e85 GRIBL coge (el ol
g oo i S slop)S

W 595 9 3190

P GMRe b o e 2 adlas 350 il
D9 oo g (S 50 sl S gj> o Lipl
02 0 Sa WY Colus b (gym ol ol onds 8y
Slows 4By FY 9 do )0 Y5 5 42ds ¥ 9 a0 V8 Ldl e
AaBOYY g an )0 OF 5 ddBd VY g an )0 OF Slélyas Job g
2 g by maw | e VISA B YYY ey odgdoe ¢ By
Sz 5 )3 55 b (o i (5 sl IV alild
g ol 5wl Gl Liple 53 (oingh (objsel
wiln olislm oSzl 5l 38l ki ol Lol bl
S5l s i Sl (5 ingls A el 5 5,5 o]
MY JAYA o &S Cul o Lo £FR AVl bawgio
F A ladusl 3 adllao pl A8 (oo pos Jlo )3 o e
Loyl cnl )3 (5553 Gludgy G a5 plosl TV ¥) A Y
(sl yoo il pee 5 peemboshy ¢ peambogly i s
sl 5 yoam il g 5y 5
o3l (6 y9lqe (o9,

bl ¢5pee ¢ y3ly 465 5la> 3l eolidl Hlaasiis VI oluws
9 didyy g SR bzl 25 53 (Bolar jebar el

SlopyS (V5 ciloyg (2L Copol 1 S Y (483 55
sa¥ A0 28l slacas oS (Endogeic) 559.0]
h Sk 8 e dlge g a8 (o (Sj SB ol
Byo aaisS don (Jloopl b aiiS o 4355 5 03,8 &5l
929 58 (£ Clopudl g 8pS (03 48 09)5 dw pl
daw as 55 by (Lee, 1995) J (Lavelle, 1988) s,k
eyl ais o (Su; S SB o clap S 5l e3gxe
L arboreal a5 uGS' o (SN L350 g9y b eej YL
(Bouché, 1972) [igs ¢ minpd L9 oo odpol (g5¢8 )
S350l slap,S 09,8 15 <SG g0l plsl ol lialise
2,5 By (corticoles) (gicwa i slap,S olged |
Sk byl jo s o Larboreal b (g5cuss p slodisS
odpgy 03B b Lo () Camgy 05 )3 odpwgy Sloog>
0y b3 (K gl Bilups WS e SN
Os7ed (b il bYoa Gl oS )68 e el
Clld b g (lgb (gl it g Sl dlos 5y
4 stl.u»Jio C)’Ua.wl Py Sloas dlool ul.w.sl T Yy
WS (o S S a3 29290 (B> bl ()
.(Spies et al., 1988)
b i 3 oo s &S itud (gloduwgy (slaoliS 5 0oLl
Olesds yolie -l (Sefidi & Etemad, 2014) b
Sidle st o K pusslE)l gy pre ool
SB odols 254y (Kennedy & Quinn, 2001) ,4,
dlge 0,83 g Cugb, Las (Marvie-Mohadjer, 2011)
Jos SR (n ) oSl 5 cuslie w5 sl 5 (238
Wles oo b )laaSlis ¢ pinpa .(McComb, 2003) 1S’ o
Wil b S gwjest @byl wlr e adls
Harmon & Sexton, 1996; Harmon & Franklin, )
(1986

WS site b by hasias a8 wiad o lis cllllas
Jonsell et al., ) SluSgple luis sladisS 45 o
ol o (Castro & Wise, 2010) lacusSie (2007
D) (SbpyS g S Swgw oladh (bbyg2 Wile (556
e b IS > ¢ Jls ylgieay (Ulyshen et al., 2011)
Jonsell et al., ) ssuily J),8 50,8 Coud 3 455 VY &
LS gl gy ol b hasis calise glgil (2007
A o a3 S Y 5 JSin S & S boglask 5
(Skubata & Marzec, 2013)

2 b )haSis Cuvg Olas o wad o Gl Oldllas
el o oyl g M Ciglate calisee 553 gladisS o
005 w2l b dap S ol olBaly sbul pegMe Lo lhasias
2193 9 g5 s il el ccanlio (olod 5 gk, bl
Hendrix, 1996; Geraskina, ) 8gd 0 (SB p,S cullad
(2016


http://dx.doi.org/10.61186/ifej.2024.559
https://ifej.sanru.ac.ir/article-1-559-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-01-29 ]

[ DOI: 10.61186/ifej.2024.559 ]

\d

ol 0)8d 5 (ud) aebld odi> ile (535 dagans
VEE /Y o)lat [pmdgens Jlo ol sl S uolipsy

(Latif et al., 2009) 515 Jize 5o ¥ ollos Jobxe
239290 1S 5l iz s B (SB- slap S bl
Gy i edlawl (Www.earthwormsoc.org.uk) ol
slod > el YA oty ladigod dinp S 0355 65 (5 S 051l
9315 el (g & e Sl 9 S gl a2 d B
S585 o8 a5 (AND GE-120 :Jas) + /e-o)

(Rahmani & Mayvan, 2003)

4072000 -

4071000 -

Legend
— Parcel border
— Contourline
[ Compartment

4070000 -

4069000 -

——
0 5001000 2000

Shwgs 40 lex 4 5 Ol A 5 V0 eld) us
Sefidi & ) B4 appuds (o5 Sluogas wluly
O23y,8 sols 13 (gl pdiges .V Jgio) (Etemad, 2015
sbopsS Gilolia ly g 28 pbsl WAV Jlo cuiend)l
LA Sslaer Casgy pj SB oS g A cudly
o> YO ol 13 L g doyd VO Jasbl 5o sl lap S
4 gl o) o CuBS Iy ad 03 )5 o

adlan 5)50 adlate Ll Cubge =) JSS
Figurel. Geographical position of the study site

aSis Cuvgy 5 (SB slap,S Y IS

Figure 2. Earthworms under deadwood

hasis b hade (Shy g (Stmwg oy —) Jei

Table 1. Degrees of decay and characteristics associated with each deadwood

Sasis Sy
Characteristics of deadwood

aSid  Sauwg
Degree of decay in deadwood

A St Qo> g Cawgy @dldl o3l <y o5l st

Dy o 013 (s ld (g9, )4.) 23 o Bl 4 ladslig g (2 Fresh deadwood
The recently fallen tree exhibits firm bark and solid wood, and in some cases, newly (S5 as )
formed twigs from the current year (on the branches) are still visible. (Stage 1)

el mily Lo 90 (S

g gad 043 adlbel Db g0 00> €D Cawgy 3)lge el

g Eopd o ye )y oasiis
Deadwood in early decay stage

Internal wood decay is evident. In most cases, the bark remains visible while twigs are no (99 42)

longer present.

ol 0 0458 s L puw cannl 04 0diwgy JolS jabods €83 Cuwgy 5 o> (90

d9de 539 b apps b gl

(Stage 2)

bl (Shpeg > pe 3 jlasis
Deadwood in an advanced stage of decay

Both the inner wood and bark are fully decomposed. Branch tips have broken off, and the (4w 220)

material readily crumbles into powder when struck.

b Joas S dy Mols' 3 3ylg0 (S 3 il 05 0wy Mol gy g g (49

ol 04 yume MolS” e oy g
The inner wood and bark have fully decomposed. In some cases, the entire tree has

disintegrated into the soil, allowing for the full establishment of herbaceous ground cover.

(Stage 3)

S8 Sy dlsyo j> jhrasiis
Deadwood in a complete decay stage
(g 4>)

(Stage 4)



http://dx.doi.org/10.61186/ifej.2024.559
https://ifej.sanru.ac.ir/article-1-559-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-01-29 ]

[ DOI: 10.61186/if€].2024.559 |

Bl 05 g ouidy aoblh et 05lb ¢ 6] dngunns

vy S 55 sladKe > icwy ) SB lep S 09iss g Sl b Sl s

Table 2. Indicators for Biodiversity Measurement

ddpogty yhaSis o (SB gl g
Le 5 (5hl) (315 (gmmons 9 o53l) E55 slopasli
(Y dgie) 23,5 duloe (Siigie 9 A5 L)

) E95 (6 pSeilul o asls =Y g

Jseyd oyl sluel aials oasls S 5 (& S 0310l dalge
Equation Range of index numbers Index Biodiversity measurement component
D=1-¥nl(nl S— 1/(N(N = 1)) — 1) 0-1 Su‘f;;‘s’;: Dig;ity
H= —Z(pi)(lnPi) 0-00 Sﬁﬁiﬂ
=1
R=s=1/n 0- Mﬁz;:::f Ricthness
R=5/n 0.0 Mmk
E = H/Ln(S) 0-1 Pf:igu Eﬁﬁé

Wgad 4D 465 luai = Sy drols ;0 1 465 Cannd =pi oS JS sliwi =N ciged ;31 agS 31,3l laws =nl
nl = the number of species i in the sample, N = total number of species, pi = the ratio of species i in the community, and S = the number of species in

the sample.

SB S iz ke (Swn 4 pe ke el
{Y+I$#7.) Dendrobaena (¥bIAY).) Eisenia Jols
(ML) Aporrectodea 5 (YY) Dendrodrillus
Showz 05565 9 Slls ioke WS eleld
Cuwwgypj  Dendrobaena o Dendrodrillus [Eisenia
O 035585 5 (Sl9)b (ki D91 e 43S (sl haslis
oy o el 5 bhaslis w4y Apporecoeda

Y JSCs) ab odmliie

500 @ BeechJ
-
j: _ 7 B@horenbeam )«
K £400 @Oak bk
'§) g O Ironwood L
3 5
% %300 B —
\/]\ g
ERN
2 2100
1 2 —‘
3, £
D% | Ale o

Eisenia  Dendrodrillus Dendrobena Aporrectodea

Lodly Julow g @ 300
on SB sleS g8 glapadly wyp jshted
Sty lize Ol G (rize g )haSuis GagS
o -3 o2kl PAST(3.04) 13l 5 31yl jhasas
~ 3 Sl pedl ) enlinal b nesls i g Jloy
U_.{Ltbo.)l.) d‘); .\.’.))f = SPSS 16 )])Blfa).: Bl dywl
Sy by aps ) amsh Jbp gis o
by @js jl a8 olaedly ly 5 b edlaiwl (ANOVA)
cordllym g S i o Jolee (90l 51 338 (co5 59
SB S 039555 9 S35 £95 (wp slp b olil

A ealaiwl J.OM»A T uyo)‘ )l Ji> wa.‘)yo 99 )

@ Beech i),
o 25
2 e @ horenbeam
% 570 - D e

sla

=
g
) 5)1)15

3, 2
< & Qq‘\\. Q:’\\‘ ?&a :

JoeSis Glisce sloaisS )3 (SpS laguis (o) 03555 5 () ghs ¥ S5
Figure 3. The Frequency (a) and Biomass (b) of Earthworm Genera across Various Deadwood Species

S g oy i Al 0dblie (6 )blixe M o ot Ui

P P e 9 Pl go glaasls ol
(ompd b odalde Lodl g bol cladiS hasis

Y Jgds) ol las 1y Jlade oy yieS ool jlaasiss

SBeS ) E ¢ eSS g b
3wy
(ools o sl yasli hasis caliseo gladisS
Sitwnp) S sbes Al GUE 5 gumens
sl sl S o wh Glis 1y gblize S


http://dx.doi.org/10.61186/ifej.2024.559
https://ifej.sanru.ac.ir/article-1-559-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-01-29 ]

[ DOI: 10.61186/if€].2024.559 |

YA

bl 0505 5 (b dabld o i @il (60 5] doguane

Vo /N oyled femzpe Sl ol sl S wlisps:

S cladisS ooy LE g 3319 (lasS £95 udly— Sy ,S 5IUT gl —¥ Jouo
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