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Extended Abstract

Background and Objective: Litter decomposition is one of the most fundamental ecological
processes regulating nutrient cycling, soil fertility, and carbon dynamics in forest ecosystems. By
facilitating nutrient return and organic matter formation, this process plays a critical role in
maintaining soil quality. The rate of litter decomposition depends on litter quality, environmental
conditions, and the activity of soil microorganisms. Despite its ecological significance, few studies
have simultaneously compared the decomposition of broadleaf and coniferous tree litter across
different land-use types, particularly in the Zagros forests of Iran. Therefore, this study aimed to
compare litter quality and decomposition characteristics of selected broadleaf and coniferous tree
species under forest, orchard, and agricultural land uses and to evaluate the effects of land-use
change on litter decomposition.

Material and Methods: This study was conducted in 2020 in Ilam Province, western Iran. Three
land-use types were selected, including natural forest within the Manesht and Ghalarang Protected
Area, orchards, and agricultural lands located north of Illam City. Three broadleaf species—Persian
oak (Quercus brantii Lindl.), wild pistachio (Pistacia atlantica Desf.), and hawthorn (Crataegus
pontica C. Koch)—and two coniferous species—Turkish pine (Pinus brutia Ten.) and
Mediterranean cypress (Cupressus sempervirens L. —were investigated. Freshly fallen litter was
collected from natural forests and placed in litterbags (20 x 20 cm, 2-mm mesh size), which were
installed at the soil surface (0—10 cm depth). A total of 180 litterbags were prepared. Litterbags were
retrieved after 60, 120, 180, and 240 days, and litter quality indices were determined. The evaluated
indices included litter decomposition rate, asymptotic decomposition limit, maximum organic
matter loss estimated using gravimetric relationships, and potential humification capacity. Data
were analyzed as a factorial experiment based on a randomized complete block design with three
replications using analysis of variance (ANOVA), and treatment means were compared using
Duncan's multiple range test at the 1% significance level.

Results: The results demonstrated that sampling time, tree species, and land-use type significantly
affected litter decomposition quality indices. After 240 days, the highest percentage of organic
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matter loss in orchards was observed for wild pistachio litter (36.2%), whereas Mediterranean
cypress exhibited the lowest value (18.2%). In agricultural land, the highest and lowest values were
likewise recorded for wild pistachio (31.0%) and Mediterranean cypress (17.4%), respectively. In
forest stands, wild pistachio showed the highest organic matter loss (29.3%), while Mediterranean
cypress again exhibited the lowest (16.5%). Litter decomposition rates were consistently higher for
wild pistachio and Persian oak than for the other species across all land-use types. The highest
asymptotic decomposition limit in orchards and agricultural lands was recorded for hawthorn and
wild pistachio litter, whereas in forest stands Persian oak exhibited the highest value (65%), likely
reflecting its adaptation to its native habitat in the Zagros forests. After 240 days, the asymptotic
decomposition rate ranged from 15.4% day™' for wild pistachio to 12.6% day for Mediterranean
cypress. Potential humification capacity was highest for wild pistachio and Mediterranean cypress
across all land-use types, whereas the lowest value in forests was observed for Persian oak (0.35).
Overall, litter decomposition patterns were broadly similar among land-use types, probably because
the present orchard and agricultural lands had originally been forested before land-use conversion.

Conclusion: Organic matter loss was greatest in the litter of Persian oak (29.8%) and wild pistachio
(36.2%) across the forest, orchard, and agricultural land uses. The results further indicated that
organic matter loss increased progressively over time. In forest ecosystems, Persian oak litter
exhibited the greatest decomposition potential among the studied species. These findings suggest
that Persian oak and wild pistachio play a more prominent role than the other investigated species
in enhancing soil fertility and promoting nutrient cycling in Zagros forest ecosystems. Notably, their
beneficial effects remained evident even after forest conversion to orchards and croplands.
Therefore, for forest restoration and afforestation programs in the Zagros region, wild pistachio
should be prioritized as a companion species alongside Persian oak. Given the superior
decomposition performance of native broadleaf species, the introduction of coniferous species into
these ecosystems should be minimized whenever possible.

Keywords: Quercus brantii; litterbag; litter decomposition; lost organic matter; soil; Ilam Province.

How to Cite This Article: Asgharzadeh, Sh., Bazgir, M., Heydari, M., and Ghasemi Aghbash, F. (2026). Litterfall decomposition rate
of deciduous and coniferous trees under different land uses in Zagros forests. Forest Research and Development, 12(2), 241-260. DOI:
[10.30466/ifrd.2026.56265.1759

Copyright ©2024 Asgharzadeh et al. Published by Urmia University.

® This work is licensed under a Creative Commons Attribution 4.0 International License, which allows users to read, copy, distribute,
and make derivative works for non-commercial purposes from the material, as long as the author of the original work is cited
properly.

242


https://doi.org/10.30466/jfrd.2026.56265.1759
http://creativecommons.org/licenses/by/4.0/

https://doi.org/10.30466/jfrd.2026.56265.1759 Sz angi 5 gl
https://dorl.net/dor/20.1001.1.24763551.1405.12.2.5.3 O F-0) FFV-YF amin ¥ o)les Y ul>

@'&#3}!’ Al

1 S N PSPPSR WP R VIAL S 51 NGV SF I LI &

(sh.asgharzadeh.1993@gmail.com) .0 .| Ol el o8l (g,5LaS s aSils (wlid S Al wlis S 4;;‘-;»1&1}1: -\
(m.bazgir@ilam.ac.it) .0l | (¢3! () slLils (535 5LaS s dSiils (ol 5 Sbt pndige 05 8 SLisls =Y
(m.heidari@ilam.ac.ir) .01l (Ol ¢l ol (55,55LaS 0aSils (K p sk 03 8 calnl =¥

(ghasemifa@gmail.com) .01 ) ¢ Do 3ok oKy cs s loes 5 ok b Sl (b wkige 05 S Lokl -8

Ve NNV i b \z~z/\\/~z:®<;;u_'@u VECE/YYY il s b

s AS>

.

(M pole o Sge lde s Glaanl b n e Sl S0 S Y e i 5 edds
pobe clS5L b L sl el IS g0 lee s 53 S alis s S splol-
Ll o8N CudS @ o S )l St caS L s ulid e Tl 1S 5 i
4 Skl sla s ‘J...ﬂjg Rl el s Ll andly S Lguwlf)lj& QW}&N
53 e wiliie Gl 8 5 S a5 S eSS L Obges dglis
5 kS Slaarls Lslis 5wy Shash ool Ol oopl 1 Blasls (e ST sla (K
3 SHsleS 5 gL SR Sla S 55 S b 5 S e sbaS Hp SY Gl

RCOU [ TOY [ S PR [ [ C Ve I PR 35
33 L/K,} L}.&Lw S8 4w d:éjfjla;).sl{j(ﬁ)\.l\ bl 53 1YA4 Jlu js Jags cplila Sy g 5l se
Loy oo Sy s il o2l ed dlad 55 (95,5lS 5 EL (M6 5 cotile sddcblis Ak
Pistacia ) <5 (Quercus brantii Lindl.) ol b JALA Kﬁﬁ gt Z.Ejf dos Kﬁ;ﬁ &5
Pinus ) ol GlS Kﬁ@)}w ijf 33 5 (Crataegus pontica C.Koch.) I3}l «(atlantica Desf.
@xla Lgu‘_}i;a.- 3 Lafﬂi’y Ll ol (Cupressus Sempervirens L.) RS RINE (brutia Ten.
e Gas 53 e e 53 555 a3 5 e Bl VoY sl 4 S i slaanS 0553 5 sl pex
A5l L 3de WA S Y glaanS IS § gamme i o3y 13 (gt Bl Ve b i) S
SN AS Glagastls 5, YEr A AT A Sley slaey s 3 daS Y S (5 slmer L

JI.A..:M“..: ck_ff.&y :\.LJDJ &L@J J= ck_fﬂy :\'."J"'.’. CJJ JALSJ g_f‘/.a.&y dL:s LSLQU‘&L":’ S U8 Whv L.Sﬂg")“)""

TEY


https://doi.org/10.30466/jfrd.2026.56265.1759
https://dorl.net/dor/20.1001.1.24763551.1405.12.2.5.3

YOJLA.:)‘\YM.?‘ &}/myju.&jf ;.Q.LCZ.AL\.LAS E

G KAE e OLS wgnn o pill b b5 Sy dal, 5l eslinal b as sl JTesle s
dslie 5 ills 5IUT G b 1SS e b sl JolS ok &L b S &) s Waesls o

A plonil (Ao 55 G Jlo| o (SOl 0 g030) S5l
0351 IS 1 S N iy kS slapantli i lS 5 655 Oles Jelse oS 3l 0L b slaadily
5o YUY L St bog o BL (6 )8 3wy Hosle Sldie oy 2o woman .ol
5o WY e boay 3 op i 6303WS (ol 03 5 des WY L 5w B8 3 s o xS
S 5 do 3 VAN Ly s by o i IS0 (50008 55 5 dopaWIE b e SN 3 0 208
ay S Y s Cilies (slas 208 55 S dY &g 5 035, Vi e 5l Ao n VYO L 5w
S5 S Y 3w algd Bl 5 (5058 (6,08 53 2o LS Y s e cuns bk s
WL Ll SN s w e Ll d K 6,08 o bl el s LS i Kos 5l i an
sl b s S Y s 5l i (e 1 sl (K3 bk Ol s ol o815 s @)t
S 355 03 A3 WAL 5 53 5 555 03 eoyV0/8 Loa S aY s a3, TEe 6555 )3 4520
5o 5 te S iV b e il ()08 w53 O g s DlEe (i ciaman 3l
Ul n ol edle a5 (S ) Gise /PO L Lol StV by e [ (6,208 52 s (5 208
22 SuslES 5 EL 6l 1 s alis (950 b s Ly, e lagg )8 0 28 4

LA 03l (5 ) Lk Ol SIS L 5 Loy K wadS slaol;

S i s as el M asle ke FL s soosliS (UKo sl S L3 sy cnl 3 s S e
2 SGsba s s gl S SN Kl iy doss YUYy 5 Ao s YA L bk Ol s
S 8 sl 4Bl il sy s gis;u)\mou;,mgw)ﬂdt@uwu
B8 53 Ay i g skt il s gy 51 s slaa S s i bk SN
B i sz 3550 SIS K5 G 3 e S15 53 s 3550 M el o 5 bk 5 4
S e i Sl opl S sbar it anils St LliE wls i s s @aedole il s
(o SV il 53 K gl 6l opl by ol ax s LB 5 ey s Pl K S ek
53,8 L5 K Slr b o sl 5o Al e bl s Lol e LS Olgews 4o 5 e
el bsas ol 53 08 5 S35 2505 51 Ol d b Cgllas 52 55 L e a8 055 L
=3

el e sl el (S i S (Sb Sl bk S glaely

COMPATIE e §yles T

Yie



oSy sl iz slas )5 50 S Sigm 9 S i OB )0 S BV CedS slaalh (o)

ol S 4 e sl oleslsTy JT sl
e Ll S S S sy e ] B
sy 5 g S gl Sl e Jalse 5 elSl
Co ) Sl sdaw 331 wlal sba o5 culgl
Wu et al,, 2023; Song et al.,, ) das s I3 36
e K sy Sy s (2024
5SS ol L 5 ol S w3455 JTesle
Sl oS M s Slaanl B e
Berg and McClaughety, ) .ol S+ 55 sddo 503
<ol 3l (2008; Prescott and Vesterdal., 2021
ey 4 uns lawlilog s e 53 S &
3B 255 e jobie (g3laslT Sl sl se o
ol age St 51 COx slaast 5 xSl 5 OlalS
la o, » .(Abay et al., 2006; Raza et al., 2023)
A 3l S S Y CuiS S das e 0L
oS by S dpd n Jhe bl
Gl e ddle G s (B 5 b SL)
Giweta, 2020; Getaneh et al.,2022; Yang et al., )
S N & s 0 diS U 1S Jalye S 3 cpl 4y (2022
&0 Jsb s JT o3le Ol sl el 5 ey o
Ll oo a5 L) S(gosba 0,13 Comnl S 3N
ok 258 A S i S5 0 s
il g e K el 5wl glaes 5 45 &g
Song et al., 2010; ) Ll axils ool L -l 5l
saablap s 53 AL wll 5 (Zhang et al., 2024
oeeb 35S E s 25e el il bl
Jolse 51 S ¥ L Ky, s S e ol
L SL 55 6,0 hie 3lge |5 6anl oS J 28
OS5 el SN
Xiong ) 5,18 o b 55 Skt (LaeeilS 415 S0
S sl 5 S gla Sis (et al, 2003

Ly S5 ste b ON s 5 Sbt ol 5L

Yéo

4o dle
a3 g 3 1y e o i S O Lep
e Ch“ Loyn Vsl g osly jolastl s o
—p ol 25,8 (Singh et al., 2022) Lleils o |,
250 Llf o w2 5 Gl de (alS i
Ll 5o bailaboe syl (SHLSG 2,8 I3 x5
L bt 5 0pl g 551 5 lse IS e s
53 st Miles &8 S,V Lo a3 s
5 e Y s o)l pE S A s
Jsl oy o3 aul s ol das o 5y St mlaw 5
Hobara et ) 5,5 . pll iz B 5 bag 8L v s
o5 -(al., 2014; Khomutovska et al., 2024
Sl (5 SIeiSls ) sba pin 3 L alio 53 4 52
Lol 3 oS ¢ g0 ol ol sl S lite slaeis
03 p S S ol ,\;._,TJ.%);)'\L;{{_Q\};;«{ 450
by ke 43S LI o s eS ede S
aps abs bl ool O sl sleass
o g 10,0 035 i M o)
Jsas (ol dl a5 oS 5 Sl 3 4 LS Y
WS,V G J5e bl e S w i
ez ST e 5 S SV i
3Ses 5 gl e W e Gl el
o b o i S b ol alilag s
e g Ll ALS L kS e Lelo
S Gl lBl5 S 5 Sk kb 5 cusb,
Ghasemi et al., 2016; Rawat et al., ) s,ls I 3
Sl sl sdas o S 2N & (2021



YO)LQ.MJ‘\YAl}‘J\i.}AMyBQ«&BJJSQLCQAL.Laﬁ

L}J.LE b e )l (Pinus brutia) Loy »
4 Coi pH St 28l 5 S s Calia ol
Slpea oS S ffir cl el S g 855
S S s S slaslbaps 5 S
£55 5 ol Dol (T e ool 53 (gloi s b
Allahinezhad et al., 2023; Rostami ) .15 s
s K e B8l bl (et al., 2022
s Lol s oS ool (Quercus brantii) oS
s s gl 5 s gl S
LS 3 il 635 sl W K ol s 1y il
o il ki S L SIS (b glaos 5
Shls bl sl e DU I S o
Karamian et al., ) coul >0 -l 53 sddy 5
—48 .S 5 op!.(2023; Eslaminejad et al., 2020
Sbgla Sy n slize O 3 Tasls il sla
s WIS o0 S iYL 5 oA ol &
39730 358 L3 Gl s e 2o Ll S L
5 e jols & 50 SV 4o VL ool
S e S5 s K 55 05856 O slup 5 5 Shas
S S Lt £ Olpes e w
(JKm) cilisie lais 18 53 S Sis 5 S i
S D e ol 0l il (sl Bl
O pwgasp 5 S pdias sz L)y 21 6208
sl pasie B3 b s eSS SN
EF el s st e S )l
il oty eSS SN L
el glaa S ast L sl slag ol

Sl e LT, e ST

G Sy L eop Sle sk o

DL

DA pmgopn o5l Cod b 5 S & Ll

AF A

Wang et ) L ls ks S sble 55 SV &L
Sl sl 0L (al., 2020; Aslani, J., et al., 2024
35wl L ) st e b e oS
Gl CIN s Jaalsbly SN cis il L
<weS .(Cheraghi et al., 2018; Duboc et al.,2012)
CIN (&) e adsl sl oS 5 S Y
Casby ed) ame Ll 5 eslie slge (g g
e 5 G oS e (0,0 Cllas (S
(Ramzani and Ghasemi,. 2024) pis 4 5
2 S ON s (s glams 2
ol 0313 OLE 2 31 S Y w o sl sladla
Cdr Sl s A Jle S anald S J s
ol R ol 5 Cldils (g iy Gl plde ole
s G S Gl Sy i S Lo
Cheraghi et al., 2018; Sarneel et ) Lil 5 Sos
S ces Y Lps ([Kx s (al, 2020
(b 5 L) s buld (gl oS5
S (s bl 5 baeenslEols S clled
LS o gedd 1y 4 S s e e &Sl
Oe=es (Prescott, 2010; Heydari et al., 2024)
Syl JTosle Hlaie 5 G0 o gesn ldis
Strid et ) ke S 2N Lo o uvfﬁjdfw
(al., 2016; Hattenschwiler and Jorgensen, 2010
S s Ly 455 pldS &S s o Ol |5
e jole at o Gl 5 ghhol= 55 5 sl
LS 53 edplnil ot 3 el 1S 300 iy
Lol bt ps [hig gl 5 Sl oS A esls 0L
S 3lse Sldie 51l bl glasls e St 4 cons
Dahlgren et al., ) Lsg s, 5 oYL Sdas
S s » L Matinkia et al. (2012) :,czxes (2003
b S S 2 S e s S s eSS
s S psism 855 a8 ol Ol St sl



oSy sl @iz slas )5 50 S pSiem 9 S ok U )0 S Y CodS slaasll (o)

Vi g ar3 80 5 lgmal b 3l Ll 5 e i s Y
ezl Sl Bh Jsb akds Ve ax s EA LD ddds
Wl o BBl 5528 o RS s e S Ll
Ol b o g 31l 5528 L2 Sl el Ol
Ol by Jlo 515 Ol J bl b 0,8 51 Ol 55
2 ekl es (0 I cd glees oLl S
S aBl il K Sl s besS 5l gola>
UL o Sle b Sl S Jdirs gla 5 O gl
g0 B Ve 10T Gllae gles Lawgie 5 e s N4
Ol sl 53 sy b il iin 31,8 s B3
(isLs 5 8{ ¢J§3->.') Cslite (5,8 4w 55 1YA]
NS e S e 28 S el L) g s

3725200

3724800

3724400

627500

628000 628500

Gl S 3 s 5 Bl S il glas 08
Sk ol el ol sl bl s oS0
3 e L kel Sl Wl e
Lsy 5 5 Ao a8 S Y L cs e
Glaasl s &l Sl 4 Jlis obe gslesli]
Sl Sy s 553 858 Sl 53 055 0
Aol dade adlais opl 3 sddg B gladilelae s

'Jj‘.

b By, 30
L el Ol 3 plasl 341 Ol 53 gt ol
Ol (33 5 o e kS YT
53 o Ol 3 lede s 1 01
b aids OA 5z o ™) 0 STl ke O 2

.\4’\4
P

"~ Caspian Sea

Persian Gulf

470 940 1.410 1.880
Km

e dos0 65 gd>es &L:.‘)\Jt} C,.:.tj_}.a—\ Jg'“’
Figure 1. Geographical location of study area

ove Ve i SSke 5 b eans 51 Ll
SIS sl dm s WVl b gie sles 5 e L
e 5 e e Sl e SV/EY 8l (o pasie
Lo 3 YN Chow 5 do 3 £8/0 oy cho ;3 \V/0 (5

.bj.g

Yiv

Olisl 35 Oy 5 el oKin g1 K 5,8
(S 5 cile sdd Blix dilate il 3 5 pOL
3 £ Bk 5 L Ol s (5 kS o
a3 YV aWlar (2,0 5 U LY 5 aads Yo
5 E«'L&J)l u,\il.w el o CBU asl T\ aids Y
V&l ghols 5035 20 VETY adlais (ol Lo ebas



YD)LA.A:J‘\YJ.L‘?‘ M/mijjf ;oJ.C-z.AL».LAB 3

J:»uﬁbﬁpf WY o o ass o doam
s -~ jM)bYA/Ow)cM)JYA&iJ‘Mj@JA
S 2l 8 $5uslaS ol s s Ay T
%}M)biow)cM)b\V/O&ij‘Mj@f

D4 MJJV‘\/O

Al 3 Ol ol 165,588 5 BL sl
Jsb b s S0 5l s 5kS iy ol ) 5 o3l
2o 5w 0T 5 aa S VY 5 a8 LSl e
RS PRICE | PRV (P AT e
VEVe wilate ol 3 by e Sl plis O G
CL&.U\ St ¢‘>Lllj.@..5 Lo Qe sy aS o3 g e
oS il S 3 oS0 1l (6,83 Al 4 0

S5 Slea s Col e a4 adkeie ) OLUL gla

(}ﬁi\ QLL.A‘)} BB 2)}» L;LL\A Z.LL—YJK.;
Figure 2. Map of study areas in [lam Province

) 05 B 5S gy 51 S Y e SV jlae s
GlansS 53 (S pgsm o5 52 5 Sooe
Vb ho Gas) odaw St s 5 Al ae, S Y
slal & S iY slaanS ad osls S5 (e sl
s le b bl Sie (g5 51 e oSl YoxYe
Berg and Mc Claugherty, ) Lo ale g 2 o

5o ade WA S Y Glaans S g o (2008

YEA

‘gz*w 6)«"1@-?
S8 LS i (SN & s T b 2 8
Quercus brantii ) byl S o O3 5l (JK
S35 «(Pistacia atlantica Desf.) 4. «(Lindl.
ob=,s 5 (Crataegus pontica C.Koch.)
s (Cupressus Sempervirens L.) s, S 5 ) g

sl Y44 oL 531 45 (Pinus brutia Ten.) s



Il s Kie alise slag )5 50 S pbim 5 S poke OS50 S Y cuaS slaadly o)

5wl ot g ol F 5 K G e
AV dslee) 558 o dnsles 3 dslas 33,k 5

L (W)— Kt
"\wo) =

s adsl O3 Sl o Wo 5 Wbl o

¥ ik,

el SN &L 56
by s 51 I esle Ik op i (&
(\" A.SJL;A) AL wl:w Lﬁ")-} .h:b) )‘ sl L

sl S 0355t S 05

L(%) = XYoo

sl Sax 03

¥,

O (w058 05l b b (2

LS asloe (£ dslee) abaly 3 b Sl

LH = (100 — LV)/100 £t
LV (0 o sn5n 058l b b LH redal; ol 55

el ido Ol dly 45 ol 4> (Limit Value)

O g gngp SolB S o Ve Sl A

.(Berg, 2008) 5,15 1,

S8 I oS Sl G

Srpn S b (i S P,

YU glos 53 058 53 dla Sl SulS S, Ly

b s esls 13 (518 sl &3 v e (YL Ysema)

e s ol 51 (CO2) ol 3K

Nelson et) i (5 S o3l (6 maie 5JUT (slaolKaws

(al., 1996

S 555 T 0385 5805100 G

5 Sl deol bl slaSix S B

bts sl 4 JT 0558 B As pan 5

Sligel 5 2 LB L sddpudn Jyloes s 2353

Sbigely i goslpar bl SGS o otd sl

3050 e 5 0l O el 23 ool b ol

Miller et al.,) 555 oo asls 3 pas dosl o2

(2013

Laosls Judoei g 4 558

ARA

b S S 5 S Sty hS a
Sl 855 65wy bl oo e s s o
S e sluws gyome 3 Sl sy S Y
) la Sosen bl o0 VY SN
C‘_A?'-‘)J\Y j‘i) gﬁl\li.w.:S'V c(OX\Y=-\')L;.<;>.-
& Ol
cilies L s S s 4S5 (ox\Y=1)

S8 lE Dosen o
A S5 el e g30sS g
S o3 e b Gl Aol s S glaans
LBk il Gy Toe DAY OYe ) Sl byss
5 EL K S Sl sy e s sk
LS £0 paazme 53 SV LS V0 (g5,sliS
P I SR STE SR IR U S g
bS o (S35 13 s 250 UL
035 5me 3 a5 L iz oL sT w0 S ,2Y
Vi Cdews 5 i clasl LS Y 5 oogs Wl
318wl L5 0 gl s 0l oS 5 csl
Cornelissen et ) A& i 50 L@TQJJWJ&Q}
(al., 2003

S Y CdS glaasla s,

Sy 5 SN ClS e e ls iasn ol o
13,5 1 e

S, s alg A (A

S s L Y e e A el
wg Berg hu g a5 ules Jbe 5o )b 5l 55 bl
OV ahslas) L5 olonil 3 03

_kt
Lzm(l—e m)

Wﬁ&)WJJ‘JISJLA)‘JAwML



Yo)w‘\rﬂ}‘ﬁoWygu«&gfsois;ALl@ﬁ

Joder s cilses Ot )3 SN sla Sis v 2
cilises s 8 o olad ol i sas €11 (1)
Sl SN 0555 5 S sl LB
Lsie 055,50 JMRe o i LeBls 35 (S5l3 s
5 Sl Aoy YA Slaie L S SN @
YVO i b U5 S iy 55 o S le o 2i
£55 55 OIN llie pemen 3 edalin Ao
53 3 (CIN=YV/E) o i (S 5 5 ge) gl e
(CIN=V/TE) s S (S o) S5 ooty 658

A Jsdr) 3

il slagg )8 50 SN &g 5l ol e
o b oSt o pen (ioslS 5 EL (JS5)
Cjb B s (hsles '@. ‘J-<'~>.') S8 Juls
DAY A ) gladles 5 5SS a3 _bslas Slals
s oS s bgl) s B8 5 G,y YE
O3 el 5 a5 35,50 SAS 9.1 15l e 5 s (718
s 3 S50 Osa5T sy (Sle anlie 23 8

A el o s SO Jle|

b
ilisee Ol 50 S Y adyl CkS )

il 0l 53 StV IS 1S 5 055 8 s Soks gl =) s

Table 1. Descriptive statistics of the nutrient status of the litterfall of different trees

C/N (Ao,3) JS 0 S (Ao)3) JS 055 5 S 85
Total carbon (%) Total nitrogen (%) Tree species
b
9.74%0.15 ¢ 2.24+0.32% 0.23+0.02 s
Quercus brantii L.
8.60+1.64° 2.15+0.98 ® 0.25+0.02 =
Pistacia atlantica Desf.
SIS
7.24£1.94 ¢ 2.75+0.69 # 0.38+0.014 ®
Crataegus pontica K. Koch
CLS
27.4£1.39° 2.74+0.44 0.10+0.014 ®
Pinus brutia Ten.
19.38+0.18 ® 2.5242.53 @ 0.13+0.027 ® 5

Cupressus sempervirens L.

Mean = standard error (n=3)

b S gl pald s S E s ol
i 158 o S N dy i 5 g S Y
S 3 s B S B ()8 x4 S) s
-yl HW S s Lad s pas Ao s
W it 5 o St L S s
SR (8% 8 Sx0be;) alfaw 5 (6 %x0L5)

s S

Yo

(1=3) Jlns slzdl £ 0 Sols

S ¥ b o8 CakS Gt lE ) 5
hol Jalse ((Y) s 5l edelonsa = ol
L AS slaetls oy 8 s S Ol
Loss g 5 S e 03 5 ey S SIS Y
sl A sy cws 5l Jlesle i S ls s
slojele S cow SN L 55
= 50l Js a5 8 g8 s B8 Lo



Il s Kie alise slag )5 50 S pbim 5 S poke OS50 S Y cuaS slaadly o)

SN L S sl et ls o T Llie 35 ey 6,08 5 658 0l =Y Jyi
Table 2. The effect of the main factors time, species and land use and their interaction on the
qualitative indicators of litter decomposition
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Limit Va.h.les of Litter decomposition Amount of organic Jf variation
decomposition (%) rate (%) matter lost (%)
0.00068 97.46"* 3496.50* 3 Ol
Time
2505.76% 82.77% 1193.34% 4 i
Species
2736.42°* 7.10* 117.78* 5 s
Land use
458 x Oles
0.00068 ™ 28.56* 435818 1 S x 0
Timex Species
S xobe s
0.00068 ™ 3.57m 51.49m 6 S KO
Timex Land use
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0.00068 ™ 1.94 s 21.83m 24

Timex Speciesx
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* and ** indicate significance at 5% and 1% probability level respectively, ns not significant.
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Figure 3. Comparison of the mean interaction effects of species and land use on the percentage of

organic matter lost. Means with the same letter are not significantly different, whereas means with
different letters are significantly different
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  L = m  ( 1 −   e  −   k t  m )


  L n  (   W  W 0 ) = − K t  


  L ( % ) =   ا و ل ی ه   خ ش ک   و ز ن − ث ا ن و ی ه   خ ش ک   و ز ن  ا و ل ی ه   خ ش ک   و ز ن


  L H = ( 100 − L V ) / 100

