[ Downloaded from ifej.sanru.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.24237140.1399.8.16.9.4 ]

[ DOI: 10.52547/if€}.8.16.136 ]

~

Silw o ilie g (55,9LS egle oSl
Ol Sgie by

\\rg yraa ul"‘“"") 9 ):.5[.: IAYd o)Lou:': /M i Jl.w Ul)"l deb M/" ‘5.»[2..:3199_3

" & 2 9){ ‘Ulio"

S L Bl 3 S (0 Sim g tliond - S8 SBT g 55 2 il
P w1 LUK ;3 U, rhaw I gl Gliseo Wb 4 baly LS

Lo ys9t o0 9T Sy S (85008 0l ¢ LS LS
Ol @) M) oSl ¢ g5 yaliS 0aSCily ¢ o) by b)) pwlisd) IS (ggmmisly -
el @l ! olStdly (6)5liS” 028tsls ¢ gyl jel 5 @y 09,5 =¥
(m_hydari23@yahoo.com; m.heidari@ilam.ac.ir : Jsgue odisss) el (oMl olKiiily (g59liS” 0uSiils (K> pole 09,5 —F
Al elisle,S gl oKl (g5)aliS 0uSiily ¢ o mlio 09,5 —F
WAV Y/ ¥ i i pmdy fo )b VAN YIYY wcél o fo,b
WY B WS i

LXWES
9 &9 § BT Conl 839 £ yhao Siiddoni g Sl (3blio ,3 owleo] OYSuio j1 Sy olgicds 8 lged Gk )3 Fasuis
g b GBI b A e 0d, s plsissy SB Clogad das I e Jolge b ol
Olaogas (S gl B b anllbs ool Al L1 il )3 e (5)l50 5 (MR Gavye jlul Cope LS,
Ol (UISLe (3l e 33 (tgi (ST LK 51 (S )3 bols Jlg; b BLS )1 5 S& (09,500 9 (oaleonsd — (S 50
g b5 G Blise 51 et 5 U3 how 31 EW,1 1 85 315 LS b, 93 il ly d0330 gl b plosi 3L
W 25 leoed Sloogad o 13 3y, faisine S KAl g oaeliy 30 el (25 sy 2 1yo w1 EUS)
46 pobdy A1 b 5> w51 EWS 1 g (FaSWS L bl 53 (ol judS (o8I 098l ) S (65900 9 mamlly <359
Mgy (S ahb (pl 3 (SHSKES (e (I L g b s e U3 25 9 WYL 3 Bpiie (ul Glise o e
392 I dxe (5 Wb ogatne (359 9 W o 32 L e 51 9 b3 e I B 1 g CE 5 Sl ST 03I WS (Jg 3
(3003 FYIYA) Siomly Sl dogi 3 (3003 TYIR) Srglen 5 Suis (3 05 S pladl gl 5 ol Sl el
3 i 5*“’ OSB3 55 53 Mol 9 Mol 3 u"’ ) -y wCuadge plw ;3 GUE,3 plw 1 a8 (5 I e s5bay
QL 1) Jlao 1y poS Sl doy US> 35 10 (S, dlb aw b 3 52l ogadw (i 39 pllw § S don US>
QWS JIaR0 (1 b D92 YD S Uy S dBuSils g il edT  CE 0 Sl g by mhaww 1 s )1 Juliie (31 .00
Obs 3 (Sid Wil b g W saalie (MYCO,-C kg "day™ AY/YY 4 V\/_YY) SV Wil Sy 55 45 Sl 9
1 1 ke o gl SVL Wl boly (L 125 )3 SB el 9 I (255 (09 % Cmidnod CBL LI Ll (5
Ol¥ o adlas 3,90 (SBCundsn July (w SB (S50 Oluogad (10ke I dne SWE] pae @ dagi b s wlw!
U1 Gl Jsb 3 1y (St Ol (K508 Slpoguad & Comd SB Syjolont 3 stboord Cloogad o5 35 ol

2155 05T SB Oluogad bely SaSuid (SB i 1l o3y

.

plsli 5 biglon 5 Ll plo (ud Jlysy jledie; PURTI

(OF DY) 2445 o0 B [ SHSis

ol ©xd g (Sl Lol Jlgj ony ) ile Jalge
Goe oS S gl pSete 45 odd dlly yhe
235 3108 5 s g (YA) (li6 polic 15 5 )
ol () &

S ob ol baly il slaaisS (ggy Slalles
2o oml e gaw b GbSE )5 e 5 Spe i
9 il oy yieS YU (SuSis b slaodgs clel g () o0l
95k yolie ozmen (V) adh 1) SB g culled

@ S Clogad poode (50 sbaS Al
siay 5 by ol iy (SlS38 Luls 4
#0905 o) Py b dler I olSig) CodS Ay o0
S5 gl 5 S oS 3as (1) IS5 Jele

g s 3blie (> gelga g3 o) il sy K>
ol i o 4 03g oSl o Al Sitbdas
5| s 5528 (V) Wmde S5 ) bl |y ]
> (b oo ol 5 opasay STy oS
OBileps Jlos > 9 bsh Jlo; oloe 4 M adis
2 A Ak S5 0bsdy (ol G950 (63axie Jolss Lailons
s g (pBig) bulpd g dilaie Cuns
)si"mdwlwtgtm.g.xwl S50 o g Sye
SEAFONY) 0gd o0 wais b 00 jopbs el Clpss o
alpe pille (ol b Lo lafSia Gl i 08 99 294
@ b bl S > 090 (nl ogada g 0l
Sl (FYFOY) cnl oud bas (ool dle
Jassie Jelge Sl (S emy @ bsl (SaSis b iagy
(ol e ol (IS (Silepy g9 dlex
03> Copn (bl yax CuBge 9 K> ()l Sluogad
oy 58 ol RKidegh (S (BODVFVNAY) sl onds
aS Wlodly )15 1555 Jole oy piage olpeds |y Suis


http://dx.doi.org/10.52547/ifej.8.16.136
https://dor.isc.ac/dor/20.1001.1.24237140.1399.8.16.9.4
http://ifej.sanru.ac.ir/article-1-316-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.24237140.1399.8.16.9.4 ]

[ DOI: 10.52547/if€}.8.16.136 ]

WY

b lansS JISis ddlaie o) ol oad gdly M
Bgyre 08 Ly U g (Bpdogix — oy Jled s
5420 7 O pldlir cumdse jlai o)l slatel 058 58
Jobo 45 VY o i3 ¥r g an )3 ¥ b agli YA 5 aid> ¥
Y5 9 and YY U sl ¥R 5 addo Y g an 0 YV o (8,
slbod lawgie Cuwlodds #8ly Il 5,0 4l OY g aidd
3 AVl S, Lawgie 9 31,5 Sl vy V0 o 4l
adhio glay)l Sls 5 Jlo cwl o Lo YV ddlaie
Cawlyd o 1o WY« g WO« i ay dalllas 30
g Sts gblie JJSir ol 2 bies dilaie (sla i
gl S 5 5 035 STy (slensS 4Ly S des
aaisS il ol Syl bl w355 bl jiy »» JISis
(V0) wten oo o b 35,) 5 oSS ety (S35 iile
O3 51 513 y1aiged

B VY ee olis)) ands g g ol caga b atels
b b S a5 adllas ol el s o 1 jze \VY-
Sls (Summit) ald ox (W) cudds CusBgo g5 b
(Foot slope) s, (Back slope) i «wsy (Shoulder)
aib aw & db opl (Y0) (Toe slope) cud a4
el bwgie b cud pan 1YWL g 40 ple ey (ol o&))
O D oS e VOVY 9 AYY+ AVAS oLy pdaws ]
dlazel jo Bolel Cygods e Jolgd b plae Sl
dilaio )3y g mawy Wi 69y Ml (o)) bl)S
dlael o g el clib Gl Ko o s ey
Vo (S en) Wle € Ve ol deeSudl
Lcd Ve 5 ((SaSis 1o)pd 00-Y0) Siiddos €&
b sl jlee slie p (Mopn VO <) wad Sasias
D) copkd diks S 5 sl ks s (V0) Was sl
Ao 5o b ggecme )3 Wad i8S e )3 (s pte Ble £0 b
Aol WVl g Suple wooml (S) adb aw (385
ol odd (6.5 05lu) (sl paie Ad (605 ojlul CB
Fo ke Sy 3 g6 poad) gl jlad ¢ dw ply jla3
D cé ) el g ()l
SB (ialejl g 5,10 paiged

Sl bl B0l dw cuS ) SB S o diges B D
St Gl (Siddes @lle G gl (@6 R
0855 el )3 L ggemme 53 (oS F Wiged VO) Mb Cudld
Ggos ¥O oliw YL 5 dle il W) b
@ JE5) 5 e biges Sy b b cutlyy SB S s
Ol 90 4 ytede 9 SISl b ype g oLl
955 slatalofl plonl jglaiody Sy S 0D s
yolaiods )im I IPRWCI S [CPESLS Sy P JL‘><.‘>U 2
ialog] bulys 53 o 5 (e slagiales] plxd
L S g

ol Gegir Ghga SBocdl oKaleil
P o)t 6l pegasie iy (A) b (Sl
oS Ol 0w (V) Gig O S Cash) (V)
i S (590 5 andpl (YA) SL 5 MSUlg hg)a
o (SopSl colin oSiwd gy PH olSiws dluwgay

yraa ul'“""") 9 ):.5[.: IAYd o)Lou:': /M Jl.w Ul)"l stb M/ ‘5.»[..»:'99:

aib g wlbdg, jl alol @by cas g (YF) o 5 Jols
SIS g8y > (e B (B) by g I gl
.JJ)‘.) UL:'&)J

S o bl gl (Sasias ony g olpl »
2 o9sS mb e Jlaw pjiere SIS0 05T
Otﬁ.&)) 09 jfo p&l) &Sl 0dg )4..>‘ dlmJLp
o w STy b Kis 5l (glodyins cras e > i
a>g5 L (Quercus brantii L.) il boly 4355 (YY) cul
Sled g Ko clacy I Gl o9 e o
b ol ooyt (olag) 4l cnl > @y (2515 gdaw
U|9|)'9 L;Lm)m 9 j)‘o (Y;’) Cawl 021> uL.MJ J|9) oy )‘
o5l s dRe @ gl gbojls Sl bsl 4gs
ol 05bes 5 S il ] las 1 &S sl 03,8 3 )
dasio sloinl o (oolaidl OMin 5 SR> 5 5leps
sly bsk Jlgj goed (V) ol 0392 i ST5 (sl
buogi iy 5 PO slaJSix )3 WYA Jlo )35k sl
IS sly G s 3 IS e ololid S
5 38 plsl w ST5 059> ) bsh (1S53 Jlos 9 (Susiis
039> ol puolpw > Slaid oy S L daly o
rete 2ld ly lagiagh g 0515 ohd
cdl g wldl aioj 4o .8 )3 plodl oy (pl o P50 Jolos
bl J5 26 glew bol Jlsj » 5% e
5 (Biscogniauxia mediterranea (De Not.) Kuntze)
5 Buprestidae sleodlgls 51 Jlgsuss  slacSKuwguw
Las yyl58 Cerambycidae

P 5k Sl jop cage Sl U3 (Sasuis
S dad e sl Ly o ead pbl gl wyp (V)
DKl SB Gla Shy p Sl S (Sasuis
Lol ol > Jlys 5 (SSis  (gl 4 4 L (P
il b Bilepg lp (B g eSS Glasaly
S5 e Jolss b)) olulis o)l o STy IS
S Sl cpl g o GioR ol > Cunl oy 0 Sl
(et Sy B QBE» SaSas ous il
Ol 2 2K B yn 2y9e SB 09550 g 2l
Conl gwll Gy pl & Gy gy ol 5l B Ll
(Sop Slaogas y bely sy Sasis gl &
Sl £95 SB- () 9 (oleond

SaSis gl —@ll S s o ol ghiso
GE.»A ) ol u9l.&7.n L{).) C.Ia.w )l ELO.:)l lg.).) c.‘a.w )I

L is, g 2o
Lol sla sl cowd ;3 adllas )50 (JKix adlaio


http://dx.doi.org/10.52547/ifej.8.16.136
https://dor.isc.ac/dor/20.1001.1.24237140.1399.8.16.9.4
http://ifej.sanru.ac.ir/article-1-316-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.24237140.1399.8.16.9.4 ]

[ DOI: 10.52547/if€}.8.16.136 ]

WA bl 0l (S35 b L 3 S5 gSeo s (oo~ 038 oSy o Aol

Sl 85 58 oy 390 0 osedl b el by
5 ANOVA b5 Luily s 5061 5 Lo ot Loodls dulio
a9l 3 odlizel b o b pSle 4Ny duslie Cpinen
3o baoma 3 cylel (o3l 4SS g Sl

5 plosl VY aseus SPSS

0dd (£pSoill i) b Shy oy bl

hcusdge & (s 5 Siddas o) s

(ol 5 ool VL) cilisee sby maw I glas))
ol 0dd AV Jod> 5> Wud sl

i gyt JS b (V) Gl i (hg)a Sl (1)
g5 man) JUbS Bgpa (ioxs olise (00) el 9
Sregd ol Doy mawliy (8) (el ) S (ygeel i
odol Wy oy ySaenS 60 (650Nl L S 4l s (F)
s b o GBIl 4y 5 S 559 09 51 lej g
SB a4zl ual g (V) dtwyd )b 550 5> (NaOH)
S laises 4 S o35 SOl L 5 s lio 35
(V) B4 (g S0l
Wodly Julooi g 4y 50

09 Jloy Lol dnodly duglie 5 Julod o 4500 jslaiedy
Sen 9 Kolmogorov — Smimov (ysejl L laosls

odd (6583l i )> (et sla Sy (Anogi Ll -V Jgio
Table 1. Descriptive statistics of the biometrical characteristics of the measured trees
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Table 2. Two-way ANOVA of soil chemical properties with two factors of elevation and rate of oak trees decline
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Figure 1. Mean comparison of soil chemical properties with respect to rate of oak trees decline and elevation (above

sea level) according to Duncan’s test. Bars on columns indicate error bars (the same alphabet letters indicate no
significant statistical difference).
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Table 3. Two-way ANOVA of soil physical properties with two factors of elevation and rate of oak trees decline
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Figure 2. Mean comparison of soil physical properties with respect to rate of oak trees decline and elevation (above
sea level) according to Duncan’s test. Bars on columns indicate error bars (the same alphabet letters indicates no
significant statistical difference).
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Table 4. Two-way ANOVA of soil microbial properties with two factors of elevation and rate of oak trees decline
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Abstract

The decline of trees has been raised as one of the main problems in arid and semi-arid
regions. Understanding the type and extent of the relationships among different environmental
factors — e.g. soil characteristics as the basis for growth and development of plant species - and
natural disturbances can be facilitated the ways of sustainable forest management and a useful
tool for monitoring them. This study aimed to compare some soil physical, chemical and
microbial properties in relation to the oak decline in the southern Zagros forest in Malekshahi
county in Ilam province. The two-way analysis of variance showed that the effect of elevation,
as well as the interaction between oak vitality classes and elevation on soil salinity, organic
carbon, nitrogen, potassium and lime were significant. Among soil chemical properties, the
factors of organic carbon (OC), nitrogen (N), Potassium (K) and electrical conductivity (EC) of
the understory of trees were significantly affected by elevation, oak vitality classes and the
elevation by vitality interaction. Higher values of these characteristics observed under the
healthy oak trees in highland, which indicated a decreasing trend with increasing rates of
drought in this elevation class. The effect of elevation and oak vitality and their interaction on
sand, clay and bulk density was significant. The results showed that the soil saturated moisture
content was significantly lower under dead trees (33.9%) in middle land and semi-dried trees
(32.28%) in lowland than other trees. The percentage of sand was higher under dead trees than
semi-dried and healthy trees in lowland and midland. A minimum amount of soil bulk density
was found at all three classes of elevation under the semi-dried trees showed. The interaction
between elevation and vitality was significant on basal respiration (BR) and substrate-induced
respiration (SIR). The highest values of BR and SIR observed under healthy trees in highland
(71.22 and 97.32 mgCO2-C kg-1 day-1) which a decreasing trend has been found with the
increasing intensity of tree dieback in the study area. The amount of N, OC, and K showed the
highest value under healthy oak trees in highland. According to the obtained results, it can be
concluded that the soil chemical and biological properties can be able to predict the decline of
trees along the elevation gradient.
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