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Article Info Abstract
Article type: Introduction and Objective: Vegetation degradation and land-use changes can
Research Full Paper profoundly affect soil properties. In recent years, human activities have accelerated

the degradation of many ecosystems, leading to reduced or even complete loss of

vegetation cover. Soil fulfills multiple ecological functions, and root traits together

with soil enzyme activities serve as key indicators of these functions. Accordingly,

Article history: this study aims to examine the effects of forest and rangeland cover on root and soil

Received: 04.01.2025  biological characteristics in a semi-arid mountainous region characterized by

Revised: 01.07.2025 sensitive and fragile habitats.

Accepted: 08.07.2025  Methodology: The study assessed the impacts of different levels of vegetation
cover degradation: severe (0—10% cover), moderate (30-40%), and light (60—-70%)),
compared with undisturbed sites serving as controls (90-100% cover). Research

Keywords: was conducted in the Nichkooh summer rangelands, located in the Kojur district of

Woody vegetation, Nowshahr city. Three one-hectare plots (100 m x 100 m) were established in each

coarse roots, habitat type. Within each plot, five soil samples were collected from a depth of 0—

?(?i(f (;i)lziist,y 30 cm to evaluate root traits. For enzyme activity, samples were taken from depths

L . of 0-10, 10-20, and 20-30 cm within 30 cm X 30 cm quadrats. In total, 15 samples

mountainous region. . . .
per habitat and 45 samples overall were analyzed in the laboratory. Analysis of
variance (ANOVA) was applied to test for significant differences in soil
characteristics across cover types, and Duncan’s multiple range test was used for
mean comparisons.

Results: The findings revealed significant effects of land cover type on root traits
and enzyme activities. Biomass and associated nutrient concentrations—including
carbon, nitrogen, phosphorus, potassium, calcium, and magnesium—in both fine
and coarse roots declined markedly across degraded habitats. This reduction was
most pronounced in the surface soil layer, the zone most active in root growth and
nutrient cycling. Furthermore, in habitats dominated by Carpinus orientalis Miller
— Quercus macranthera Fisch & C.A. Mey and Crataegus melanocarpa M.B. —
Crataegus microphylla C. Koch — Berberis integerrima Bunge, the activities of key
soil enzymes (urease, acid phosphatase, arylsulfatase, and invertase) decreased with
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increasing degradation intensity. Enzyme activity was highest in the topsoil across
all habitats. Overall, severe and moderate degradation levels differed significantly
from light degradation and undisturbed conditions.

Conclusion: The results demonstrate that even light vegetation degradation can
reduce soil quality and health, underscoring the critical importance of conserving
vegetation and preventing its decline. Restoration efforts should prioritize the use
of native plant species adapted to local climatic and edaphic conditions, as these
species can rebuild soil structure, enhance nutrient availability, and support
ecosystem resilience. Protecting sensitive habitats from human-induced
degradation is equally vital. Notably, areas with light to moderate degradation, due
to their restoration potential and similarity to undisturbed sites, represent promising
targets for rehabilitation through the reintroduction of native vegetation.

Cite this article: Shahpiri, A., Y. Kooch, S.M. Hojjati, 2025. Assessment of the impact of vegetation cover degradation
on the chemical composition of roots and soil enzymatic activities in the summering region of Nichkooh, Nowshahr
County. Journal of Rangeland, 19(3): 298-315.

[ Downloaded from rangelandsrm.ir on 2026-01-30 ]

[ DOR: 20.1001.1.20080891.1404.19.3.3.0]

@ @ © The Author(s). DOR: 20.1001.1.20080891.1404.19.3.3.0
By Publisher: Iranian Society for Range Management
Yaq


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.3.3.0
http://rangelandsrm.ir/article-1-1303-fa.html

Yeeh—eAd) i olo LLS X j ”

YIVE-0-TA Sy sl LS

S dilin 10 S oy 3T Gcadled g Bady ) oliowd coS 5 (BLS Gidiay wu 5 il b3,
g 3 i e 095

r‘s‘fqv S0 S ‘MEQS et} “‘5)43,4.& asble

Ol g yde Caw i olBisls ‘Lf""“‘" xls 0aSiils (gl 4o 09,5 g f5l.c EASS Gazmiils
yahya.kooch@modares.ac.ir :asblbl, .oyl 5l g5 ¢ w o0 oy oKitils ¢ cands golie 0aStls (5, lam yo 09,5 JLetils ¢ Jgians odiun g5 .Y

.Olﬁl ‘6)L“’ ‘6)LM’ u}.x.....]c @L;.,os 6})5“‘5 f5l.c oKzils ‘uLi;'? (o g la5l.c 55; sbewl ¥

o..\.:S.‘g Alio OleMb!

[ Downloaded from rangelandsrm.ir on 2026-01-30 ]

S sl Sy 2 k75 KB Hsb @ Wl oo (2] 6215 i 5 (BLS il o S0 g adile Wl g9

Oingy el 00l 3blie (] 56 ks o )B4 i Sl slaildled 3l sl L o 0,10 56 g — JolS allas

5 a3 o ol |, ke Bllsy Sl 458, ey ) oS o o b 8l 2alS 3blie ol 2L

Jos oo Shac cpl I35 ,3b lagasls Glpety SB o o3l laclled 5 loasy, sla Sy T ojled 0l AF-F

9 4de) (Sigdsm GBS Ry R (B0 9 (K g SIS oy Saa L asddllas Gl vz )3 S o

ol (ol 008l g b Iyl b oloolKin gy sl a5) SliwrsS Sisda dilaie S o0 S

S s | (LS by 50 dilise slacad il ) Ban b adllas ol isbgy g Slge  VTITN NG by gl

Sboliyg) b auglia 18 (Lides duoyd Fo-V ) S 5 (Uidy oyd Foo¥o) Langite (iedgn doye VT T FN il &0

5 Sl e 9 dilaie ;3 058 (B aibite j3 oyd Vo e B0 idy b (@als) snjpi o TNV ik U

5wl ol o s pwy ol g, 51 S5 2 j0 (e Vee x Ve 0) (6,8 S askd an ol plodl

Sragils Vo b Gae 5l laddy; Comdy (o))l jslaiedy ST diged iy bl 5 Sy o Jobo ERWLIPIIS

=V g N o=V eV e oo Gas il (6,0 pdiged ¢ con T lacdlad (6 Foslail gl uimren i il o5z AT iig

o )P0 Db o 3l aiged VO S jeb 4.8 3 bl jie SOl Ve x Ve olal 4y (e 5o g o il Ve gy S yd

2 &l obsls 3IUT Geasl 5o Jitie olaulesl 4 S15 diges ¥O ggezme ,0 g olKing, y2 0 A 2

axlllas 8550 (slo gy ilisee glgl b alal) 10 ST Galisee Slaogas s gxe polis 3939 poe b 355 WS kS
o oolizl lagySiles alfois auslin sl SIS Bga3T 5l comizmad s oolicia] s aibie

a0 ool Cullid g aly) o Sy 2 omey cilize lagiby o U5l Sl mbi gl

bty 52y 5 Cdyd )0 ke § el cpomnlly ¢piad (559555 08 Jold ol (sla S 5 0052 o3

Spded &S S xaw Y wohg 4 GialS pl .l gl pixe GralS asdllas 590 oK, yo

Carpinus orientalis oSy 15 ¢l y 0gde 351 dgpuivn Cuwsl (die Olgo a3 1> g a0l gl Y

Crataegus melanocarpa M.B. and Crataegus ¢ Miller. - Quercus macranthera Fisch & C.A. Mey

Sl 51 059l atile S (g0lS slops 331 wodled amicrophylla C. Koch. - Berberis integerrima Bunge.

53 w3l Gl Olies i S8l AL B St GRSl el g jBlse o)l Sl

[ DOR: 20.1001.1.20080891.1404.19.3.3.0]

Yoo


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.3.3.0
http://rangelandsrm.ir/article-1-1303-fa.html

5o awgie g K (g 58 ol aS ol lid gl ol sanliv dslllas 950 sleolKiyg, aw S
el Dyl Zadg )P g 5 S 0058 DAl b sl

S )P D)go 50 (S AL Algy 55 A5 e oS was e i Ll (nl 1 S AR
Pl 5 (25 tbg bis Coeal jl ol gh SB Cdle 5 CudS alS 4 i Wl e
L a5 agr (gladisT CtlS 5 LDl codh 55 o0l by sl (sl S o a1y )] 55
Silosl @ ailgi oo (ag QLS el (55550 il atils (5L ddlate S5 plse 5 Ol Ll
Oz 30uS SaS piuwsS T (L5 codlus l Coles 5 (i slge 1050 (o yiws o iali8l (S LSl
S el e Sl slocdled o 55 5 65T sl Sln w5 les bl cbla> 5 olubis
by BB slas sgzrg pae g Lol cobill Jdoay cangie 5 S o 55 (5o b ool S0
ol S Lulpd g @8I )55l 5 (oo (LS sladisS cllS 5 ST sl oo 25 (9 bl
LS SaS o 55 LS Libes gl 4 5blie

dibis 0 SB ol Glocled g lbady, Sl coS 3 p» olS idy o J,.;L Sl VoY (s oo @sS (S e oS ymas 0Ll
FVO-TAA NN (550 pgi i s 0555 o0y

@ @ DOR: 20.1001.1.20080891.1404.19.3.3.0
BY SWarws © Ol 6ol o sole ezl pG

[ Downloaded from rangelandsrm.ir on 2026-01-30 ]

[ DOR: 20.1001.1.20080891.1404.19.3.3.0]

¥


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.3.3.0
http://rangelandsrm.ir/article-1-1303-fa.html

[ Downloaded from rangelandsrm.ir on 2026-01-30 ]

[ DOR: 20.1001.1.20080891.1404.19.3.3.0]

O § G ads [ S o 3T Glacalled g bady ) o bvowd cuS )i 3 (BLS Gindiay oy il b))

o] isle (YO) &jls SB cotS sgup g Laa> o
Sgng oS (St (Rl ale 35l 6 S ol sl
3 S b laddy; uizmen g lga g Ol (5 pddeis
Wlgioe 5 )1 gdne Slse b (s 5tien oled las (S
o5 LY ) aS Ll 65 590 ek al) Slge oyl
2l ol aboe elS laads ) oogn) (b5 il
Elo 2905 Cle ay baaiy ) anwgi 5 0l Glals Jdoa
Jolis lalS slais ) pimms (F+) Sl (g3R0 Olgo g O]
L) ey ool jo 5 Qoo V5l 5o ;a8 1) laass
Szl 5l stz BB Ao el o oo V51 i S
FSas ) b GlapiacwssST o S ej )
25 S Ol 0 et R by, e e
5 3dsi Glime o cplple (V) Wyls S plae ol
Sz op e b4 gl caSil gl
93,18 oo 3l alides gladasmme ;o Slse (oloordigiisn
KB 5sb & gl gy J oS A e Ol
S 9 @lerd (Sopd Gladatin n w2y
LS s ol g opdle (55) w38 e il S
loain ;) Gk 5l 1, SB 5l sdie olge 5 O Qi
4z bdoads) ) Sl Sy 2b) (F) WS oo St
(sheme Sllogi & o] Cplis 5 535095 yoe Jsb &
Sl e Sl (ke Slge a5 12 Comdy AT )
Gl & beaiy ol ys 6 L3l 15 5 15555 ol (3)
G 52 (0T) S (oo S5 lalS (pnajg; lagie
GPHAS oy b S s vy jocds jo ctS5h 50 a5
szl 5o gl bl wase &) oty h, 4 o
5 V) s She sl (So5eleST i slao Shee
(O
4 eyl g gl Jedoas 3l glalo o
baasie cpl (o) Copie gloosd o Ol
Sloads aislis SB S osill gl asls olgica,
A Slgige )5S g o515 (LS ide g9 (TA)
als S 0 ogzge el Glac s sl
9,50 Salaraz g a5 S slae 31.(PA) wil
Jgo b baipe gloardisn sloanlf )0 wish oo i
SIS 1 (g3he Sl 452 5 LS Dy 4 o
Slgee LS glagide ) (F7) wS oo

Y.y

dodio

sl s xenb mlie 51 ceslie 5 zemo oslic
b e SoiS dgnte g Lad g Gl G JolS
o PS Cel AB S8 azg 0j50 3l Slale o
ras 3 shasmelen; Gla Ml (e 5l (S ol
Sbes 5 (s E55 2 Sl p SIS el Sl
5 a0l g g, 0 slooslainl LOVA) o ls bapincenssS]
S 4 b loolling, o 20 el 29250 il
(YY) sl 00y Slaz 5 ol blEs 35T 5 los JSim
G395k 5 Cewl odzmn oy Ko (2LS Gilsy B0
e (BB g ool jals Sis bl o ohea |, S
2l e Bls 5o (FF) 098 oo (e liobLe &
a5 ol e aulie cilises slaair ials el
2 i b rizman 5 00d Ol 5 (LS by oSS
axal> aS o ls  claizl - golaidl § S den sboasl)s
Olsie G 5 Sloj alize laguliia o 1) b
Bblie (LS Gidgy (V+) Cunl 03,5y pa5 o (515!
cilize Jalge Jlad il cov Sidans 5 Jliuays
(V) wdlboe upde Cwopdl slooged 5 (o0 )5S
e 55995 I olge (Lol LS idgy oy
9 ) SLacdlsd s 093 a5 (SL 0l 5 Iy
&ly 0.7 5 0F) o o Jlos a1 caiib o polic a5,
rolis 033 5 aie Slyiea olfiyg; i JI ol
Loy 40328 €55 9 (505 Oliee &5 Wigdh oo gmimo 18
Solivg; 3 adsl adsi 5 6351 Dl ounS pelas
Ml S0 ey w5 K08 Gl 4.07) Col (and
Wi, SB sy cudib el L as cul e
Sleogas )3 500 pdi &5 o by S lu b
olor SI ploord 5 (So3d ( Sielsm (Suiolg e
o251 5 Sl o Sh (S sk (PO 5 YY) conl
bt 9 (b Sl SRy ple b oles S
Sl g CudsS bl slp e slagasls lyiea
Ngb oo A azg JB (b GlapinssST o S
(5 50)
S5b bolkigs, S Sl opdle lacy 58
|, S o ssmge by, ks 5 CorS w505 o

oo Sl QR ol (slaady ) aiiS oo 595 50 S


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.3.3.0
http://rangelandsrm.ir/article-1-1303-fa.html

[ Downloaded from rangelandsrm.ir on 2026-01-30 ]

[ DOR: 20.1001.1.20080891.1404.19.3.3.0]

=5 Db LS Giie 5l Al by il
5l tnsS blis e alS (slaiubsy 2,55 5
5 SlasS g5 Jedoar by 5 Sy sl 9 alex
Lo Jols i o Sl (185 055 (eSSl
4> 51 (VD) wiS o Loyl SbwsS bl tu)
Sppe LS Ghin weSS UL lasiesy

3 (VF 9 YA) wilazsls o ST S ol 9 (S8

5 A gldarie () gbasly 8 Jb
4 Cod b slaazla 5l () ol glacllas
SrSolulnl pogdle ot laollin g <55 9y
Slgdss LmQT Y g9 5 Sz Jdoas lraasin o)
B 50 g Gul 5l ailaid )5 18 azgi 050 yaS (el
o Sy30 sl g ady slaall ik W ol
Do gy & G5 ol 0 bl (e 055 )8
5 bwgie oS (S 0 )B8 w0B8 Ged)
Sym Sy g Goghsg) 0lBing, 50 0 (Bb)
@ s 4 gblno pl )0 Cu B0 Sal gwy b Ao,y
Wlgoo Sl WS o0 S (b Consy S S,
b sl oass] bl Sloladl gl aed,l sleial,
S5 s SB oSles G hhle abl, coly o

23,5 Jol> (o) 2 9550 (LS ol

gy 9 dlge
axllao 8590 adlaio

3 egSoms (g adlate [0 wyp 90 0350t
ool @85 18 jpdsd Qe gl o 95 i mly
Sl ol glylo asdllas 0,90 adlaie (V JS&)
Voo b,o a5l T elas ) basgie g ol oo Sidanss
Fokens TV e T bl bawgie (S0l oliee 09 52
sl g glea VYoo bl T aildle pises il
Lo ziSlas g olocpoge ;0 o8 ol a0 O Lo JSlas>
azhis mlaw ail oo ole dloye yo ol F il ax )0 VY
Carpinus ) ,oJ 2LS jils cud g0 lawy L.ILc
Quercus macranthera ) s ,ql — (orientalis Miller.
Crataegus melanocarpa ) SJg 9 (Fisch & C.A.Mey
Ss,3 - (M. B. and Crataegus microphylla C. Koch.

rev

1FoF ¥ o lols I8 0590 c @ 0

Wy 4 0l a2l S cloey il codled s ool ol
9 F) ail walaie wilgs oo SIS el iy 5 ol 4y
R 0B (Hpe g Sz slagidg e (YO
ool g ety o515 ol alS a4 e Wi o
Jdoas yal sl 04 (s3ae olge 5 ol L jo lag) T SUlg
ole g Rl g S L beady, eled mhaw ralS
Wlgioe 5 doollivg, cnl )3 (izees Sl S
R b cou 1) (09,5 g9 5 S (sla T cudlad
5V oisr o P sln Slel mayl (V) ame
Ll (LS (s w5 5 Cool s Sl I LS 5
S dgdion S 50 (29,50 Sumez g JI ol palS
30,5 50 w3l nl Clled iyl a4 e Jale g o
Aol Glogs sdsynee Gbland sl @3l ) 5 TA)
S o |y lid a5 oS oo g |, lind
1 el oo Lrnsgs Ldlas Consl Ko 45 S s o]
Sz 0 rs JB mplens )0 (FV) 050 Qi
Sl ooz slagids ;o Wad Gy F (el SB jas
ol ple aS 545 0 S 0 Sore g JT olge als
Ol cllad a8 s Bl sl CJled ol jand
w355 sl Blga Jo,T pa il (FY) conl 38,55 o3
G bl 900 S 5o T olse (il Gae
@57 Sbpidy ;o Gl laoad 0 LS iy
SE 50 (9,5 g5 5 S olge ralS el sile
s o B 3t o ) Elgw o)l collad a5 09k
oM SiS 4 e (BLS b 033 G LPA)
S Sl Caled )0 45 058 00 ol Cugh; a5 9 S
30,5 50 55 alizes glacsads ;5 5650 o T collad
Solling, ;o (2LS be e (L sky (FY)
Sl e uf g i 5sb 4 Wlgi oo i
, SI cuisS amt [0 g 3,135 56 S slags 3

oS (ool Ll 8 4 4z 5 b o SlinsS sloolRia,

logac 5 Sigdh g gmone ol lony Bblis 252 o
S yaS ‘Scnl.f EsS 3 caso ol oleley ) b anslas o
4 @sd8 Gl o wliwbie (FY) aiib e 55
5 blie (a5l slapi ol slago s e
PLS b 98l L gslas ohm > o) 5 oad


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.3.3.0
http://rangelandsrm.ir/article-1-1303-fa.html

[ Downloaded from rangelandsrm.ir on 2026-01-30 ]

[ DOR: 20.1001.1.20080891.1404.19.3.3.0]

O § G ads [ S o 3T Glacalled g bady ) o bvowd cuS )i 3 (BLS Gindiay oy il b))

05\.\9).&0)») Voo Q- uuwylab.bliw)5) Ao
b b 2Rag, ¥ daals oKing, olacds wu 5
GBS Dab) depd Ve b e Gidg b e,

KEYRW)

50 Cewl o0l ouigy (Berberis integerrima Bunge.)
Yo Lo S Sl (slao 55 Jeboss b jf i
Sloes ol 5 Gslie slagSTy wdls &) i Jlo
sleoas b gible 0gd oo conlivn dihis o Jibg
ao,e Sog (YO 5 VA L) (BLS (il o 55 iz

“38 BT by slaged | S 8 9) 55 a3
bl yol> iegh ploul cygz o Jd Olasin b ((SA]

= £
& £
£ £
8- F
£ £

W

W

Ol Il eyl i o yline! 5 axlllas 3 g0 ddlaie Couxdge ) JSb

b Gl S wiges 0 slaws oldad ol 1 S
Y Ges I S gl diges daady; Cundg
OSoe a8yl 4y a2 g3 b (oo 35l slocdled gl 5 s sl
SV eV ool badiged wgl oyl Sl conl
X ol Vol S5 50 5 (5l VoY 5 )
DU RORE RS PR AREIOR NV IS W) 2
FO ggazme )0 5 (Goe ¥ )0) digai VO wling, )0
SIS paiges (YF) o ools Jlal olfinle;l 4 S aiges
A plodl (olools o) laass Jad o S Joxe 4
ooliul b g (gluloz baaiges llaass 5 ) 5 baiy )b )
digad cyl (s 230D 0018 gl (6 yin oo ¥ ST 5
Y ol oy o 5 cle ax 0 Ve glos jo g oyl 0
Sldiges (3595 31 s Culpd jo (F) W Sis el

r.¢

Wools (5y91 ez ig)
Sl bolliyg, cpl 5l plo iz wsllas oyl jo
éLa;)‘ d}L}‘ Js‘bsoéyp.bbww u)ﬁ..adud.sg.\.w
log] 50 owd Cqa g oy o JBlas o b
w85 Sl e Sleghy (nl s 4l pskae Glyea
Ve YL 2LS idg o515 gl anisds LIl jo 0l
Olyeds 03950l (Sladl slocy 50 Ldods 5 wilesgs oy
oanlice JB cupw @l gboad L sk
@L.a o)l.)‘ = UL.»LW)[S u.u)l; 5/,..3) “\""""LAS"
S ashad a (gudiod ol Blasl bl ;o (xS b
L;L:aoli&ﬁ))"&).b)a();a Yoo X e \”)Lg)t;.im
BEYES ST OW JREUUN SR JC g It BN SRVSURY -4


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.3.3.0
http://rangelandsrm.ir/article-1-1303-fa.html

[ Downloaded from rangelandsrm.ir on 2026-01-30 ]

[ DOR: 20.1001.1.20080891.1404.19.3.3.0]

el SPSSvera L3l py atay o gl slo il

L pdy

sy slraasio
Solel gles sanmslis bl ajes =l
e S Ak gbaatie b Shy 251 b
ooty @S () J9oz) Sanl (g2 950 slrolin,
g Aoy, 009565 polie (p i a5 ol olis eul
—58) e P Hen Selling, 4 S sleasy oo
FYITD AFINY (copa) Sy - Sy 5 gyl
o) cunls Blas (LS [0 0,5 6LS PAY/VY g AQA/VY
Dsls S slaada; ;o )5 seime (Sl (AT
il glacas g oLS ibg ,o )l e )bl
Oty oS (Jlo 30 (1397 - I¥AY) ol lis o 50
Oad Seolling, slaata)n) ;5 ()5 oe polie
¥ USS) b svalive (0o ys TY/OR 4 F-/ Y5) o,
Y e IB e i) GBS e gbeoliys, (&
Suds b obolliyg, fuizen g (ao,o +/¥F 4 +/F-
(aoys IV g V5 o I¥F D e ) oS gy
S 5 (2 ¥ S (9555 i polie on 3YL )l
A B g slelliag) 10 Gier 4 0)S
L oleolins, jo 5 AT/-Q g AFIAY &-/25 AY/OF
5 AOIYA AVA- AVSY ity o i Do
Y USKo)og (ddn ol )0 g dd i y) bads, 0 AD/AA
S A Al 5 S ek selRaag, ;o i
(o} JSb) o3 polie iSTus (glls 0 ys /oY 4 Y0
2ol (250 9 Gt (syp 9e Slaollivg; )3
DaB by c0)BS Hg slaolling, 5o by el
2o (p s @S Geb (9 ¥ USE) 09 0l 50
5 63l 7 o9l slaolling; ;5 05 <P DAl b eedS
(o, <[00 g < IAY) Al i, 4 Sy - S,
Sy 5yl s (g kel wales ghls Ll canls olaus
e Al )Cul ) g Aoy i) B2 yd (s (Y JS2)
SolSing) y5 (Y 5 Y5 /T o /FO o i)
NV IV Sa) doys (yeS 9 B (e
(¥ o) canls 3l pad o35 4 (N g VA

Y-8

1FoF ¥ o lols I8 0590 c @ 0

cdale g .Soslail gl 0l eolaiwl il jo g ) sloaisy,
clale s gl ¢ Walkley and Black joq, 5l o)
leaiges (YY) ol oolanwl Kjeldahl og, 51 59,508
s)x'a.,....é ubjw 6‘)? 9 DA p.,ajb H,SO4 O A,
Thermal-Jarrell- ;| oolaiwl b o juie g pumedS ool
(F1) wiaws 56T Ash ICP
20 S sladiges daps 5l codlad o jslaieds
5o o1 Jgame (iw S, s obol 5 s
oo &il,l o lailiwl sla sy, Gub oyl cudlad &5 03]
Yoo sl oolaiwl b To ol m T codlad T N s (V)
Y) é)‘».\;l.w‘ .Ia.:‘).w Cod ‘).».w.:}w u‘}».ctb 0)9‘ JBALSL.A
ol b ol s (o5 Sle 4z 0 YV o celw
Slawd Jdg il Yae Lo V0 ) eolaul b jblans
9 PH=VY Lalyd )0 oo (y9mulbgSil g | iasgn Oloacas
ol F il 4z o TV glos o g el G oy e o
Vo Byl @l clled 25 ad Sl
Selo ) Sy Slalge Jidg 58l )3 S (gnlieS]
Sade gySoslasl g oS il 4z YV gl o
Lo o5 selayien Jsb o oud o1 Jidy il
TVe oo Job )0 UV VB-+ Jao (5 rtegidy i
opl cdld g Soslail sly ol 5 Seslal ¢ egil
0399 b Lungms Olgieds 20,0 VIV SIS Joloa 5156 ]
Al ool of 5 il axy0 B0 o Celu ¥ gulisSTl

()
Gobel Juloi g & 35

Olsiedr JuST Jl38le 5 50 o (g)5laez slaosls

el g 40520 jelaie 4y o A 033 Sledlbl UL
O3l b lagl gog Jlop lal daodls anslie (roizen
08 03e3l b lly (SKer 5 Bei el By SoalsS
Rolie Dolds pae b Dol (cwyp olaie 4035 Ced
o 55 il glaad b bLS)1 ) ads; gladasine
omas b LS| s syl slacalld 5 alS s,
033l 31 SB Glages 5 (LS Shbsy )5S lise
ke 4 s SO Ggesl al esliul bl
5 ap S al ad)s e ke allais anlie


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.3.3.0
http://rangelandsrm.ir/article-1-1303-fa.html

[ Downloaded from rangelandsrm.ir on 2026-01-30 ]

[ DOR: 20.1001.1.20080891.1404.19.3.3.0]

O § G ads [ S o 3T Glacalled g bady ) o bvowd cuS )i 3 (BLS Gindiay oy il b))

‘_;obf u'l.w% (g %) lizxo ‘SLQOJ.& ) S ‘_gLQd.»i}J“) ‘Slbdaaﬁ:.&a u».ilg.)lj A 5 Rl Jja\?

55 Dabx alS by T s oL by
A, e a) Shs

S F i S F Soge F

SNYE VATE oo AFI¥AY ey A Ak, oy

RANY ANl DN FY lees \Ratd paB e

03525

-IvvE VYD ees VYT feee YEINYS -5

L 5TE - 1VY e VIFY - ffeee VA aty, by

<IYYA ) e YYIev feee WYY Aty o

-/AFA 1A .13 AT -y -IvYY Sl

VA8 LYY oo YEIAOY e YYAIA Ay, ey

< IABA - Ivo¥ ees #1950 feee va/ara Aty O3
STEY ANYE ees VYot e Wb eSila

CIAPY SIVEY ees \YNEE Al B/FYY Ay Sy

RS Sand
-1sav <IFA- oo \$loss ees VEIVYE i, s
08
AN SIYEY eee NSVE feeq as eSile
Y Jgue axlsl
P DS x el S sy O ROR) LS by
- b ey A, S
Sl F ke s F ke & e F e

Y <A -A% Aoy <IAYA R JUSEES
<IPAY I£30 foen AIYOD foen \OIFEY D) s
A IR e VAYY SIS s oSl
Voo ofeeY ofeee AIARN ofeeY RTARYA Al Cudyd
<A <YYA feee AIBY - AT alpor Aty by
gy -8 e VPR1R e YO/E-F oSk
¥SE <AS - ffeee YaAAY feee YOIAFS At oy
-1AAY AN -favy <JYA <10AY YV Aty oty
<%0 <IAAD feee YHIEAY ffeee YAIYEY S
+IAR¥ IY-¥ AYTA Yelo04 Ay SaBpd
<108 <IAVA e Yorvs e Yo NSP Aty e
Bital <A e Yervs e VA Sl



https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.3.3.0
http://rangelandsrm.ir/article-1-1303-fa.html

[ Downloaded from rangelandsrm.ir on 2026-01-30 ]

[ DOR: 20.1001.1.20080891.1404.19.3.3.0]

1FoF ¥ o lols I8 0590 c @ 0

u
. I *
ah T
, - b & e
_'A, v s b %- LI
j- - = =
= . s 2
e & . - i
1 .o 25
o = Lz ¥
v &g
4 =4 J
| ' . o v . |
O T
¥ H ¥
. E B h g
L S 5 T O S
s EoTHs =L
] o
Wem
L] ]
| a a 1
yi i i ' i 4 - A
a 3 & iz .
i P e Beee. 4w )
o ’f i * o N o
& 1 | 4 *
o - 3 -
% > 3’ i e + I
7 oed 3 Ty o | T
3 2 IR A u
= 3 £ l\\l? ?
3] & ot I
of 8
v
N T O T T T i % % %11 % % A
i F ! g I \ v i 3 i 3 i Pl
b o4of 3|y o3 R
gl a8 - Sl sl RS
z S
"
" o ] .
2 d "
a b
3 bt @ e o,
¥ " e a i
{ + stk iy s . ; ai o Y
- ot L N = e il
= 1 e ‘.; oo™ b . 5 ved il _'. :
i E . ) = i ¥ a
e i 1 R
2 - .
s 4
S S S T T T 1 375 T % 3
: F 7 Fig P 3 I T O B
4 | 1 e i S ] 1 % 4 i 1 ] 1 1
5o i i i i ] 4 bi b E N
o ey Sal- e ]
° 9
o u
8 [
4 ah s =
e i - Y 9
if bl '-: bt -‘[7 L B l bed
o .-.-.: ; 5 ba L] g
A b SN i - b bed . g I o o
cd®- cd® A - i
1 ¥‘| omide cocm_ ek,
be : " P k
] " ! T ] i ]
{ ¥ 1 ¥ i i i 1 i t‘ i i
¢4 L v} L
sl g ETYae 1Y sl g iy oy

«(0) i ((9) (359358 & (32,5 o (T 33950 () optyF (W) 059 5 grduasiio (jlazo oLithl £) (1 SSlao 1Y SO
9 S35 Sl by > . (2LS iy T it glacadds jo SIS el (7) me i 9 (§) pumendS () eomliy
S sbgoec g Gbl..f ey oy lizo gOul m aasin HIo Jxo ‘5)|.0T CLglai 0g29 L Kily cud yu S5 95

JRCTI

Y.y


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.3.3.0
http://rangelandsrm.ir/article-1-1303-fa.html

[ Downloaded from rangelandsrm.ir on 2026-01-30 ]

[ DOR: 20.1001.1.20080891.1404.19.3.3.0]

O § G ads [ S o 3T Glacalled g bady ) o bvowd cuS )i 3 (BLS Gindiay oy il b))

b leolSiyg, 1o ol yolie (1 yieS $)AVNE 4 YV
YE/F g YY/A- pgPNP g ' h ! chods o 55 Sud
Sy Sk s S GlaGes oy o evmlis
Srastle oV Ges )0 mpl Gl culld i
HE )P 9o) a2 ol b s)sl - el olius,
FAV/EY ug PNP g ' h ! oS - Y/FYPNP g ' h !
pg PNP g™' 0o 9 V+4/F pgPNP gl h hugie
oS S b Sy - Sy oKy, 5 (Vo AATR T
pg PNP e ¥V#/#+ pg PNP g h ™! o 55 y900)
9 V++/Y ug PNP g h ! Lawgie YYY/Se g ' h !
(Y JSs) asb o «(0+/Y+ pg PNP g' h 7' ayu
Clbd o sixe malS cel oy ool il
Ve Gee ad SBbysnl g blalse b, sla
S5 = Sy 9 o9l T el oling; 4o SB 6 el
e 0y 53 iy ] T slia 55T sl
55 o Y- O/AY X+ ¥/AY pg PNP g h !
pg  lwgio V0¥ Y AVY g PNP g 'h T S
pg PNP g™' h oo g OVAY N -¥/-« PNPg ' h ™!
JEYSH PULS{IENCE IR (¥ JSi) 050 YV/OY OF/A-T!
HE GlUCOse ) 55 (g )3 (3855 990 ol 93 5
HE) e i (VYo XYeYOY g 3 h
bwgie co,Bs (OVAY N+ +/f-Glucose g' 3 h !
UE) bl cu B g (Fr DV/Fepg Glucoseg'3h 1)
olie o yies slyls (Y +/AY ¥+ /f - Glucose g ' 30 !

Y JSK5) oy

S oy 3T sbcadled
o9 sleelfing; jo SB sl lo el o)
ASTas cal o by Soy; - Sy o syl -
2P 9% (BT Gibay 90 0 50 ser3il (sladasin
Sade Pl wod coyms j0 g lade wSlas glls
as ols las Weols il yly Judodig 4y 520 2ol il oo
76 el Bl 5l gy 890 alS ibe g4
Sl S el baatie Jaie p gyl S
e ol 4 a8 sl oyl Silo gl (p</e )
olie Gyt SIS G55 e SO )3 Sdg 9 69l
shlo ol o Gal b ooy pb olKing, o 4
Geb (¥ Jguz) wblioe badaseive cpl polie (S
O Wolivg) yo 3loysl mpl cudld op iy il
ol Sl o 58 Dad AlEIL 5 ad saalive vy 55
G5 38 e B e laoling, o el rals o5
slges 1o w3l ol Colad (it S5 5 Sy
YANY pg NH N g' 2h! 5 5 o6 e il <=V
g NHe™ -N gl ey o5 o il Vo=V e 5 VO/AY
it (5 agil Yo¥e 5 V140 5 V841 2 !
2% ooslin Y/EA g VeIV pg NHs” N g 2 h!
CoB8 S b oy p )90 laelling, ;0 (uizren
Ve G o wpl ol el n i wad
OIS 5 $IA% pg NHy" N g! 2 bl S g e il
el Grizrad oling) cuymd (Y JSL) Wl cdl
o s S Blawdognl o3l cdled o sae zals
O3 o) 50wl (nl Cudlab iy ol (e
FrngPNP g h ™ oSla - Sy 5 550 o) a5

S Gos 5 (LS Gy o5 diide (LA j0 S oo 3T glacalled (uil )l 432 Y Jgox

Sadix LS Jide

x BLS Ghigy Ol x2S by

; . oS X S D B B G e RN oS Gibe .
Bos X 55 G ] &R
o F Lo F 1o o F S F laie S F laie 1o, o F jlais lo o F e
< e < Jaie S G, < - B heat ) GBS .
<Y AR o[y Yoy el BAsd RATN VIYA ofee INZEIN ofeve YAIFY oo fYng )'Ta)j\
AR AN ofe AIYO Y V/aY <IfY “IAY ofe AB/AY ofees INli2d ofee Aaviad Sbladasl
ol
gl ATAR! ofe ARVAA oo AIYY <[\ F Yig- ofe ABIYA ofeee A\REdAed ofe o-/fa .
Sl
AR VY ofe ARYAZN ofe AISY ofe UfD ofe lalAvd ofe YAIAA ofee AafN 56)s!
YeA


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.3.3.0
http://rangelandsrm.ir/article-1-1303-fa.html

[ Downloaded from rangelandsrm.ir on 2026-01-30 ]

[ DOR: 20.1001.1.20080891.1404.19.3.3.0]

i
oyl

Nty -Ng t2n Y

lad dwl

ol bl

np PP H

gl

g Clueese g 30!

1FoF ¥ o lols I8 0590 c i 0

fa.
Al

pEPNPR 'h !
-

=

Z

e | e b )

Yo g

S cai (8) 36 yg01 9 (Z) 5 Wam Jo5T () 5 lamdasw! (1) 3Te 55l saps 3T (laxo ol ) usileo ¥ S

ot Briaitin o gino 5 00T Slocoglis 35273 1Sl ol it ST 3 5 30 S (a2 AL iy ot 35 chlihe

0395 ) Wy (o) 9) LS by o515 9 Sl
FRADIRE R J_...L o |, S0 0920 slaads,
P e B GRle 1S5 ey rizes (TR
(e i) A S 0B e M ol
Sy oe Wolling) cnl )3 Aty o3gi; (il 4 e
.Ju‘y‘_ga IS &‘).o 9O Ady,y 0040 (O 9 V%)
sloac,e )3 (LS de mb weys 5 o515 L,
baiy, odsn) Jlogme Juall coge 4l cu,5v
Sleais) enduila b tess 516 ke (TY) 295 oo
ClolRing, .(Fr 59 V) wilails o Ll S sl sl by

G5 azai g Sy
al ) gaasic

oo Ul Jodsas ale s ooz slogidg S
B g Az Glelling; o S ol ol o
bais, (F) ol moe b din Slge a3 > o
Sl iz podle a5 wia LS o) slo Lo
0563 5 S 3 olS Lt )3 (sote M s daa Slge g
50 00,58 slaSis ol b fpizen o] s )ls (g5 5]
5 WS o S SB LSle Sgugn 5 g5 4 SL
Ol 5o Al 0 o oles | auie (glyemlS)ls ,Se
ol ;0 0,5ee 5 550 00 2 stz BB 5k
(Sagy ol i 4 ez b A) 338 e 5l oglane

ol g o B gy beads) 5, g by eogl)


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.3.3.0
http://rangelandsrm.ir/article-1-1303-fa.html

[ Downloaded from rangelandsrm.ir on 2026-01-30 ]

[ DOR: 20.1001.1.20080891.1404.19.3.3.0]

O § G ads [ S o 3T Glacalled g bady ) o bvowd cuS )i 3 (BLS Gindiay oy il b))

St alayn, B a5 Jb 0 Wb enge |, S
O oo QLS W) lp 2l pelie Qi
Srim @l pole sy S laadyn, o
Slyan yol> Guios s b a5 (FY 5 1)) ozl e
Gl s (LS de <o )F Bk 5l ol
23 gials cely JIolge 4300 g (d ) locadled
Lewly Gren )0 (OA) 29l g0 S )0 Gisyis 5 (25
O AL e g el pelly Al als
S 5 plalS ate; pleent polie (e (LS
bug yolie (pl Qi als Joar a5 wb oo oS
(53 5 Y) el ST 5 T olge 525 il 5 loay,
ol cnnlly SR (595 05 SlE (nl pogdle
5 IRz oy e oRiug) ads, ) )0 majee
oealS aS (PP g A) g aaiy; cllyo 3l i (& pe
ol las ]y Jad b ady ) ol
SB o 3T Cadled

Glorbyn 0 Skee S olyieay SB (slagy ]
A oty g 2l (Sl Coredl ST pnnssST (535 1o
4 S o] Colir 5 gl 432 50 b ez
Cowl 00 St (L3N] Cu e g (BLS by Dl i
Glap il el ol (V) b sllhe (YY) 5 1Y)
331 g Wolfayg, S 50 5Yb a3 ¢ 4 oeie S
o) cadlad aS ols i gl 0ed co (sdie Slge (o
P DDl GBS e @ e 9 Sz ol o
Oy yoboas Lo 5l ded w92y cnl b og yiies ok
ARSI PSIS PR TS TS UL
BLS Gidigy o 50 Ol Sl o 00 0 L8 Olallas b asdly
1y eVl el a5 (S Lsoi)'.;.[ cledls
o)l cdllas was oo Hlis oS B b albeelliy,
(RLS de oz ol g oedle (AY 4 Y )
OS5 W3 s0 i |) (35 0 5 (MK ot LSl
S w5 Joe grmb Copde (hy) ST plpear Sl
g9 g iz polie Jdoay |) S sl I codlad
D8O o i fws G5y Boyb | T olse slacasg
&L gshaw ile SlodisS « p9z (idsy 9z Juloa
P Db 5 a5 g oy 50 el ol |
b S gla T cudled 1y el [zl LB S

.

Oidgs gl i oy 5 o515 alawly 4y oul cblas
oBiugy S 3 Shmees Jl Y Glib L plals
Sl abily 4 S JT 4Y (Y 5 YY) sl
» 1 Casb) Gsime 5l st polie o)l a5 il
ot s 555 Wlgs s 45 5l e 4S5 S s
(V) 298 Cgume LS slaasy ) o3gn; (Rl sl
Sl Sgpes crge wodz BB Sugby sgie 1)
(F0) o5dsn (swoiny ool bawg glie ol
Qg go a8l o5 bdo,e o oldd yolie oS
5 TA) all atily S laai,, oosi) » shiw Ol )l
&S el I S et slajtagh imes (T4
e g bty ) i polie (o (o3 Sk bLS)|
(lpls (V850) o)ls 0g2s S olde jolic g
@lizes ool ;o slaisS £4i5 5 0515 a5 sl =Sl
0d9) yilar plie sl oS e elye cu )5S
YL el b Ll el Ll3E ol 5 iy,
bl p e e syt o3l glaclld sl
2 SE o Sy lnj s oo &l ala; odg 6l |,
53955 il pla (Fr 5V 0) 5,135 o )-*-’L‘ Al ) god g 0,
Lol Wlgie j by S 4 gdke olge jldoy
SSL e ady, ol g, sbeedgn; Gl
29d 297 slagidy
roedS by Gad (39 ) ade, 2lde polie
wioly plas ada; oog s b1 (spelive W9, 55 (majee
P Dy e 55 9y SelRiag) 5o (S
aly) Gdae dlge 5 S Gt ol gl o
Al 55 ol 4 bogsse el (Kas iBl ol s
Jdods S gdin slge g (wyws jo Lialidl g S
s 5 55 (B 5| (PR 5 TR) abl (o 5 pac
Ol B 5 olfing) B AT WS Gle (V)
E3o50 (e 5 00 9lié polie gsdol ymis alS
it 3l cdllas cawl 0als S ol ;.88 4 yxie
rolie 5 (S Gy ol o p slaaidl b sl
2 (e 5 peedS el Gand (5gy) (2l8e
30 Sl 009 S gloaiy jci o 5l i bady b,
S ol plas i sl iegh Ll e
2 ol il g (eSS (i ey leady joud )


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.3.3.0
http://rangelandsrm.ir/article-1-1303-fa.html

[ Downloaded from rangelandsrm.ir on 2026-01-30 ]

[ DOR: 20.1001.1.20080891.1404.19.3.3.0]

0 mpl ol el e ol S Sas cogh,
b s b S el ansls asil oy ,50 sloas e
ol 5l =y BWaw LT mpl ol chllas ol
PRRRESS u,_;mjdﬂoal.e 55 40 gwlul (185 a8 ol
B b o515 g g8 w4y WS ik s
S0 LJ'“‘Q?)" d,».!o NOXD) oW L)"L”‘"” )L.w.: o&i.,{j)
e Gl (V) e 5 Ko oy a8 )F
ool clblis slolSiyy, SB 5 gpilol> 5 cusb,
03 Vb laolEing, sl 5o |y 5Blges o1 sl colled
ol SRl saimsLis a5 imeh ol @l b 4 il
W‘?J‘;‘ .O)L) M.Q.)Ud.a g wb u.‘:‘).?u LgLabLiH.ie) ) W‘?J‘)—‘
WS oo Wl (359508 9 05 4352 )3 sl S 5B gn]
39598 5 S 55,0l ha 4 e Wi e &S
00 8500 0925 3l ol clad b S5 (55505 5 00,8
3 95z ge laddy; 3 Sl (s 9 HS e S92
U515 o yobic ol a5l ol (a3 Ls 355 45) S
S GRS e slaelRing, (wile S
asls S 3l jo wpl opl cdled ioli8l o 655
P slagide O LB e Coenl 4 4y L

31 eolazul b L“f"'“‘"’“"';‘ ol e oedle «29T
BN 6 rSelr 5 Solope e (oole 9 9 slagt,
2tz JB 8L oS dg o5 it Dal
sl wbolis Syl S Gt‘br"'?.}ﬂ g ddy ) saasin
oy phad (03955 ()5 Sy Jald &S (e 2
S gloaiy o, g din ), 6zl 0 meiee 9 peadS
iyl bl ol sl aiile ozl slacadles LS o
e o8y, 58 Db 33 b b5l g 56l g
SSar e @ly el als s 1 bhaasio o
slcdld sl Guad (BT ls BT &S ol
Slge (gt ¢ JI olgo 2olS L aS ol S So55)am
oo Shos 5 ol 5, wsllael Lulid . sdis
g Lais a8 b s wms o lis S Sl
SE iy @izl e Ol Wlg e 2L
a5 WS o ol Gudios ol ol o o sl ansls

LAl

1FoF ¥ o lols I8 0590 c @ 0

(F0) 55800 (esd 039555 5 ()5 rolis (595 (i
@y Vil Ll 4 SB a3 clocalled (o ol
3,90 50 S olendion Fwl lopunlSe ools las
(FF) G (S ool gy 58 Ll jo &l s
oyl ol anlp (b jo a5 cusl oyl ol o3l
(YY) S5 o0 selgyone Sligel g oS sl g0 @
Rlie 35 (g @50 5 iz o) 50 5l 05l 53]
S bl s glboad ple 5l @Yl
Glaario I g ke Wlgie BLS Gibg S
S sl glocdles 14 was 15 b cos |, S
S Ol yesd GhgRis (LS Gilgy w55 Jlis 4 S
a5 gl el (FV) 5155 Gllas
Nlgige g9d50 et 9 Al alyS S I ol
Ok slelling, 10 S Cugh ) (soime yiin ez jo
Sglome yo JT Y a5 Lbul gl adl S o
35,050 JLanl 1 ojls )13 S (g e il =V Gas
Omed g 035 i S VL aY s Cugb; seime
Ve Ges o oyl il dlad (Ll3E 4 mis £9.050
odd plxl (iegh j0 Gaizmes b S (6ol
e pole a5 0l lo (Y1) o35, g 5 Lawy
3 Sleygl mpl e Glre p She Jalse 5l S
o @l b glae &5 (F) 2Bl 297 St
S o gl jole YU polas dg2g ol Guiow
213 polie (09 yiin sliwl ) o 55 (g o8,
33 oy S Colad (Sl ad al b crge (aiy ) 5o
cob » w3l Gdslge Ll cun Guizen 3 S
Pl sladsse collad aslsl Coge g 0ad laadsls
Cdld o1 odle g 0o ok (g0 Dz Slo sl
L Lslpen a5 oY 9 YY) o oo Gl 50 1, (ces il
55 SBledonl @l cdlad wilipe Ghash onl b
Wl 2 Sl b Sl Sy g 550k 580 oK,
o il Gl iy e 30 052 55 (g 5 S
(0) WS o oy malS el e Cod Gl )».)L:
Oiigy B Dol Gl b oog e AT (pizren
0900 & (5999 195 (lyee alllae 550 adlaie o BLS
O Sds g (ALS iy GRelS Jda plecssS]
e e Jlazsl (B0 5 V) Cosl oud iy S


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.3.3.0
http://rangelandsrm.ir/article-1-1303-fa.html

[ Downloaded from rangelandsrm.ir on 2026-01-30 ]

[ DOR: 20.1001.1.20080891.1404.19.3.3.0]

O § G ads [ S o 3T Glacalled g bady ) o bvowd cuS )i 3 (BLS Gindiay oy il b))

Bgb (sloig 4z o) 4 Wb dihie eg sla iy nle
Sy & Wi oo (LS bg 50 (S g5 Gl
SeS S oel lacdled bl g ety Lls
P Slnb @ Wlgee Sl (Jew) ged S
e 3 S5 rie S 3 Slae puty 5 eS|
2 Sl s s et Sldllae plxil i,
Qg oo S sau il Glacodled ¢ basy, sbaasis
Ghlie 5o oslin sla,Saly 4]l 5 eSte Lol 4
WS SaS b qlie e s oyl Jlads SlisS

e Slg oo Sy —Sy 5 6l ) (AL
linsS gblie o S a5 gloasly Lis
Sl S il cnl 4 g oiS Jlad St
sbml slp ples 3blie SLbI 5o (o GlalS 4
WolSiws; o 58 5 SB (lalerf 5l &5 S (slaon oS
S G pllS cll Guzes WS (o0 54
Qg anS cdadle iole,d plp o |y S auly oo
rizman GBS ] LS S5 B ygb, Lis
slocls il 5 SB sl e 4 adlg

LS 5o (SeilsST Lalpd Bk 5l oS S8 o3

References

1.

10.

11.

12.

13.

14.

Ai, C., G. Liang, J. Sun, P. He, S. Tang, S. Yang, W. Zhou &X. Wang, 2015. The alleviation of acid soil
stress in rice by inorganic or organic ameliorants is associated with changes in soil enzyme activity and
microbial community composition. Biology and Fertility of Soils, 51(4): 465-477.

Al-Awadhi, J. M. & D. S. Alkandary, 2024. Desertification and Land Degradation in the Arab States of the
Gulf. In Environmental Hazards in the Arabian Gulf Region, 355-376. Springer, Cham.

Alef, K. & P. Nannipieri, 1995. Methods in applied soil microbiology and biochemistry Academic Press,
London.

Allison, V.J., L.M. Condron, D.A. Peltzer, S.J. Richardson & B.L. Turner, 2007. Changes in enzyme
activities and soil microbial community composition along carbon and nutrient gradients at the Franz Josef
chronosequence, New Zealand. Soil Biology and Biochemistry, 39(7): 1770-1781.

Amani, M., Y. Kooch & M. Abedi, 2023. Effect of degradation intensity of wooded rangelands on root
characteristics and soil ecochemical activities of Mirkola Region of Nowshahr. Journal of Rangeland, 17(1):
82-96. (In Persian)

Aponte, C., L.V. Garcia, IM. P’erez-Ramos, E. Guti'errez & T. Maran™on, 2011. Oak trees and soil
interactions in Mediterranean forests: a positive feedback model. Journal of Vegetation Science, 22(5): 856—
867.

Arora, R. K., L. Upadhyay, K. Joshi & A. Kumar, 2022. Study on soil enzyme activities in reference to
eforestation in the Shiwalik Hills of Jammu and Kashmir. Current Agriculture Research Journal, 10(1): 7-10.
Augusto, L., D.L. Achat, M.R. Bakker, F. Bernier, D. Bert, F. Danjon, R. Khlifa, C. Meredieu & P. Trichet,
2015. Biomass and nutrients in tree root systems—sustainable harvesting of an intensively managed Pinus
pinaster (Ait.) planted forest. Global Change Biology Bioenergy, 7: 231-243.

Azaryan, M., K.A. Vajari & B. Amanzadeh, 2021. Variations in humus and fine root properties related to
development stages in a temperate natural Beech forest. European Journal of Forest Research, 140 (2): 307—
316.

Berkelmann, D., D. Schneider, A. Meryandini & R. Daniel, 2020. Unravelling the effects of tropical land use
conversion on the soil microbiome. Environmental Microbiome, 15(3): 178-185.

Btonska, E., A. Klamerus-Iwan, J. Lasota, P. Gruba, M. Pach & H. Pretzsch, 2018. What characteristics of
soil fertility can improve in mixed stands of Scots pine and European beech compared with monospecific
stands? Communications in Soil Science and Plant Analysis, 49(2): 237-247.

Borja, 1., H.A. De Wit, A. Steffenrem & H. Majdi, 2008. Stand age and fine root biomass, distribution and
morphology in a Norway spruce chronosequence in southeast Norway. Tree Physiology, 28(5): 773-784.
Cardinale, B. J., J.P. Wright, M.W. Cadotte, I.T. Carroll, A. Hector, D.S. Srivastava, M. Loreau & J.J. Weis,
2007. Impacts of plant diversity on biomass production increase through time because of species
complementarity. Proceedings of the National Academy of Sciences, USA. 104: 18123-18128.

Chatterjee, A., L.J. Ingram, G.F. Vance & P.D. Stahl, 2009. Soil processes and microbial community
structures in 45-and 135-year-old lodgepole pine stands. Canadian journal of forest research, 39(11): 2263—
2271.

iy


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.3.3.0
http://rangelandsrm.ir/article-1-1303-fa.html

[ Downloaded from rangelandsrm.ir on 2026-01-30 ]

[ DOR: 20.1001.1.20080891.1404.19.3.3.0]

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

1FoF ¥ o lols I8 0590 c @ 0

Dang, P., Y. Gao, J. Liu, S. Yu & Z. Zhao, 2018. Effects of thinning intensity on understory vegetation and
soil microbial communities of a mature Chinese pine plantation in the loess plateau. Science of The Total
Environment, 630: 171-180.

Dipesh, K. C. & J. L. Schuler, 2013. Estimating fine-root production and mortality in the biomass plantations.
Communications in Soil Science and Plant Analysis, 44(5): 2514-2523.

Fang, H., S. Cheng, Y. Wang, G. Yu, M. Xu, X. Dang, L. Li & L. Wang, 2014. Changes in soil heterotrophic
respiration, carbon availability, and microbial function in seven forests along a climate gradient. Ecological
Research, 29(6): 1077-1086.

Fenetahun, Y., Y. Yuan, X. Xinwen, T. Fentahun, V. Nzabarinda & W. Yong-dong, 2021. Impact of grazing
intensity on soil properties in Teltele rangeland, Ethiopia. Frontiers Environmental Sciences, 9: 664104.
Ghaderi, E & Y. Kooch, 2021. Effect of pure and mixed canopy composition of black hawthorn and barberry
on soil biochemical activities and microbial stoichiometry. Journal of Rangeland, 15(3): 398-410. (In Persian)
Guo, B., W.Q. Zang, W. Luo, Y. Wen, F. Yang, B.M. Han, Y.W. Fan, X. Chen, Z. Qi, Z. Wang, S. Chen &
X. Yang, 2020. Detection model of soil salinization information in the Yellow River Delta based on feature
space models with typical surface parameters derived from Landsat8 OLI image. Geomatics, Natural Hazards
and Risk, 11(1): 288-300.

Hertel, D., M.A. Harteveld & C.H. Leuschne, 2009. Conversion of a tropical forest into agroforestry alters
the fine root-related carbon flux to the soil. Soil Biology and Biochemistry, 41(4): 481- 490.

Higginbottom, T.P., N.J. Collar, E. Symeonakis & S.J. Marsden, 2019. Deforestation dynamics in an
endemic-rich mountain system: Conservation successes and challenges in West Java 1990-2015. Biological
Conservation, 229: 152-159

Jones, R. H., R.J. Mitchell, G.N. Stevens & S.D. Pecot, 2003. Controls of fine root dynamics across a gradient
of gap sizes in a pine woodland. Oecologia, 134(2):132—-143.

Kooch, Y & E. Ghaderi, 2023. The effect of Cratacgus and Berberis canopy types on bioindicators of soil
quality in a semi-arid climate. Journal of Arid Environments. 208: 104862.

Kooch, Y., N. Ghorbanzadeh, S. Hajimirzaaghaee & R. Francaviglia, 2023. Soil biological quality as affected
by vegetation types in shrublands of a semi-arid montane environment. Applied Soil Ecology, 189.

Kooch, Y & N. Noghre, 2020. Nutrient cycling and soil-related processes under different land covers of semi-
arid rangeland ecosystems in northern Iran. Catena, 193: 104621.

Kooch, Y., Z. Parandosh & M. Zarafshar, 2022. The effect of changing forest vegetation to rangeland on soil
flora and fauna activities of the mountainous part of Kinj-Nowshahr. Journal of Rangeland, 16(2): 454-467.
(In Persian)

Kooch, Y., M. Zarafshar & Z. Parandosh, 2021. Effect of Forest Degradation Intensity on Topsoil Health
Indicators in Khanikan Region of Nowshahr. Iranian Journal of Soil and Water Research, 52(10): 2679-2692.
Lalnunzira, C & S.K. Tripathi, 2018. Leaf and root production, decomposition and carbon and nitrogen fluxes
during stand development in tropical moist forests, north-east India. Soil Research, 56(3): 306-317.

Lee, C.G., T.D. Fletcher & G. Sun, 2009. Nitrogen removal in constructed wetland systems. Engineering in
Life Science, 9(1): 11-22.

Lee, S.H., M.S. Kim, J.G. Kim & S.0O. Kim, 2020. Use of soil enzymes as indicators for contaminated soil
monitoring and sustainable management. Sustainability, 12(19): 8209.

Leul, Y., M. Assen, S. Damene & A. Legass, 2023. Effects of land use types on soil quality dynamics in a
tropical sub-humid ecosystem, western Ethiopia. Ecological Indicators, 147: 110024.

Li, X., Q. Zhang, J. Feng, D. Jiang & B. Zhu, 2023. Forest management causes soil carbon loss by reducing
particulate organic carbon in Guangxi, Southern China. Forest Ecosystems, 10, 100092.

Ling, N., Y. Sun, J. Ma, J. Guo, P. Zhu, C. Peng & Q. Shen, 2014. Response of the bacterial diversity and
soil enzyme activity in particle-size fractions of Mollisol after different fertilization in a long-term
experiment. Biology and Fertility of Soils, 50(4): 901-911.

Liu, S., K. Zamanian, P. Schleuss, M. Zarebanadkouki, Y. Kuzyakov, 2018. Degradation of Tibetan
grasslands: consequences for carbon and nutrient cycles. Agriculture, Ecosystems and Environment 252: 93—
104.

Lull, C., I. Bautista, A. Lidon, A.D. del Campo, M. Gonz" alez-Sanchis & A. Garcia-Prats, 2020. Temporal
effects of thinning on soil organic carbon pools, basal respiration and enzyme activities in a Mediterranean
holm oak forest. Forest Ecology and Management, 464: 118088.

Ma, Y. Z., Q.L. Zhong, B.J. Jin, H.D. Lu, B.Q. Guo, Y. Zheng, M. Li & D.L. Cheng, 2015. Spatial changes
and influencing factors of fine root carbon, nitrogen and phosphorus stoichiometry of plants in China.
Chinese Journal of Plant Ecology, 39(2): 159-167.

s


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.3.3.0
http://rangelandsrm.ir/article-1-1303-fa.html

[ Downloaded from rangelandsrm.ir on 2026-01-30 ]

[ DOR: 20.1001.1.20080891.1404.19.3.3.0]

O § G ads [ S o 3T Glacalled g bady ) o bvowd cuS )i 3 (BLS Gindiay oy il b))

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Martinez-Salgado, M. M., V. Gutiérrez- Romero, M. Jannsens & R. Ortega- Blu, 2010. Biological soil quality
indicators: a review. Current Research, Technology and Education Topics in Applied. Microbiology and
Microbial Biotechnology, 1(2): 319-328.

Nadelhoffer, K. J. & J.W. Raich, 1992. Fine root production estimates and belowground carbon allocation in
forest ecosystems. Ecology, 73 (5): 1139-1147.

Neatrour, M.A., R.H. Jones & S.W. Golladay, 2005. Correlations between soil nutrients availability and fine-
root biomass at two spatial scales in forested wetlands with contrasting hydrological regimes. NRC Research
Press, 35(5): 2934-2941.

Parkinson, J.A. & S.E. Allen, 1975. A wet oxidation procedure suitable for the determination of nitrogen and
mineral nutrients in biological material. Communications in Soil Science and Plant Analysis, 6(1): 1-11.
Pang, L. 2009. Microbial removal rates in subsurface media estimated from published studies of field
experiments and large intact soil cores. Journal of Environmental Quality, 38(6): 1531-1559.

Pransiska, Y., T. Triadiati, S. Tjitrosoedirjo, D. Hertel & M.M. Kotowska, 2016. Forest conversion impacts
on the fine and coarse root system, and soil organic matter in tropical lowlands of Sumatera (Indonesia).
Forest Ecology and Management, 379: 288-298.

Qin, X., Q. Yang & L. Wang, 2024. The evolution of habitat quality and its response to land use change in
the coastal China, 1985-2020. Science of The Total Environment, 952: 175930.

Qiu, Q., 1.Y. Li, J.H. Wang, Q. He, Y. Su & J. Wei, 2014. Interactions between soil water and fertilizer
application on fine root biomass yield and morphology of Catalpa bungei Seedlings. Applied Mechanics and
Materials, 700(8): 323-333.

Rao, M. A., A. Violante & L. Gianfreda, 2000. Interaction of acid phosphatase with clays, organic molecules
and organo-mineral complexes: kinetics and stability. Soil Biology and Biochemistry, 32(4): 1007 -1014.
Reyes, F., Z. Silvana, A. Espinosa & A. Marysol, 2010. Biochemical properties in vascular epiphytes
substrate from a temperate forest of Chile. Revista de la ciencia del suelo y nutricion vegetal, 10(4): 126 -
138.

Silva, V., H.G. Mol, P. Zomer, M. Tienstra, C.J. Ritsema & V. Geissen, 2019. Pesticide residues in European
agricultural soils—A hidden reality unfolded. Science of the Total Environment, 653(6): 1532- 1545.

Singha, D., F.Q. Brearley & S.K. Tripathi, 2020. Fine root and soil nitrogen dynamics during stand
development following shifting agriculture in Northeast India. Forest, 11(5): 123-142.

Sofo, A., AN. Mininni & P. Ricciuti, 2020. Soil macrofauna: A key factor for increasing soil fertility and
promoting sustainable soil use in fruit orchard agrosystems. Agronomy, 10(4): 456.

Tamooh, F., M. Huxhamd, M. Karachi, M. Mencuccini, G. Kairo & B. Kirui, 2008. Below-ground root yield
and distribution in natural and replanted mangrove forests at Gazi bay, Kenya. Forest Ecology and
Management, 256(4):1290-1297.

Tian, J., N. He, W. Kong, Y. Deng, K. Feng, S.M. Green, X. Wang, J. Zhou, Y. Kuzyakov & G. Yu, 2018.
Deforestation decreases spatial turnover and alters the network interactions in soil bacterial communities.
Soil Biology and Biochemistry, 123(3): 80-86.

Tian, L., F. Wang, C. Fu, A. Song, J. Zhang, J. Gao & Y. Sang, 2015. Seasonal dynamics characteristics of
soil enzyme activities of Robinia pseudoacacia in southern Taihang mountains. Henan Nongyedaxue Xuebao
(J. Henan Agric.Univ.), 49(5): 634—640.

Turner, K.G., S. Anderson, M. Gonzales-Chang, R. Costanza, S. Courville, T. Dalgaard, E. Dominati, 1.
Kubiszewski, S. Ogilvy & L. Porfirio, 2016. A review of methods, data, and models to assess changes in the
value of ecosystem services from land degradation and restoration. Ecological Modelling, 319: 190-207.
Wan, P., R. He, P. Wang & A. Cao, 2022. Implementation of different forest management methods in a
natural forest: changes in soil microbial biomass and enzyme activities. Forest Ecology and Management,
520: 120409.

Wang, H., D. Chen & X. Sun, 2019. Nutrient allocation to different compartments of agesequence larch
plantations in China. Forests, 10(9): 759.

Wani, F.S., F. Akhter, S. Mir, Z.A. Baba, S. Magbool, M.Y. Zargar & S.U. Nabi, 2018. Assessment of soil
microbial status under different land use systems in North Western zone of Kashmir. International Journal of
Current Microbiology and Applied Sciences, 7(8): 266.

Wang, X., L. Ma, Z. Jia & L. Jia, 2014. Root inclusion net method: novel approach to determine fine root
production and turnover in Larix principis-rupprechtii Mayr plantation in North China. Turkish Journal of
Agriculture, 38(3): 388-398.

Xiao, L., Y. Bi, S. Du, Y. Wang, C. Guo & P. Christie, 2021. Response of ecological stoichiometry and
stoichiometric homeostasis in the plant-litter-soil system to re-vegetation type in arid mining subsidence
areas. Journal of Arid Environments, 184(7): 1-9.

¢


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.3.3.0
http://rangelandsrm.ir/article-1-1303-fa.html

[ Downloaded from rangelandsrm.ir on 2026-01-30 ]

[ DOR: 20.1001.1.20080891.1404.19.3.3.0]

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

1FoF ¥ o lols I8 0590 c @ 0

Xu, W., J. Liu, X. Liu, K. Kun, D. Zhang & J. Yan, 2013. Fine root production, turnover, and decomposition
in a fast-growth Eucalyptus urophylla plantation in southern China. Journal of Soils and Sediments, 13(3):
1150-1160.

Yang, Y.S., J.F. Guo, G.S. Chen, Z.M. He & J.S. Xie, 2003. Effects of slash burning nutrient removal and
soil fertility in Chinese fir and evergreen broadleaved forests of mid-subtropical China. Pedosphere, 13(2):
87-96.

Yari, R., S.M. Mirmiran. J. Motamedi & G.H. Bamrod, 2024. The Effect of the Facilitation of Astragalus
gossypinus Fisch. and Acantholimon raddeanum on Species Diversity in the Rangeland Habitats of
Baharkish, Binaloud, Razavi Khorasan. Journal of Rangeland, 18(2): 342-354. (In Persian)

Yu, F.,, C. Li, Z. Yuan, T. Luo, Q. Yin, Q. Wang & Z. Hao, 2023. How do mountain ecosystem services
respond to changes in vegetation and climate? An evidence from the Qinling Mountains, China. Ecological
Indicators, 154, 110922.

Yu, P., S. Liu, K. Han, S. Guan & D. Zhou, 2017. Conversion of cropland to forage land and grassland
increases soil labile carbon and enzyme activities in northeastern China. Agriculture Ecosystems
Environment, 245, 83-91.

Yuan, Z.Y. & H.Y.H. Chen, 2010. Fine root biomass, production, turnover rates, and nutrient contents in
Boreal Forest ecosystems in relation to species, climate, fertility, and stand age: Literature Review and
MetaAnalyses. Critical Reviews in Plant Sciences, 29(3): 204-221.

Yuan, Z.Y., HY. Chen & P.B. Reich, 2011. Global-scale latitudinal patterns of plant fine-root nitrogen and
phosphorus. Nature Communications, 2(1): 12-19.

Zeller, L. & H. Pretzsch, 2019. Effect of forest structure on stand productivity in Central European forests
depends on developmental stage and tree species diversity. Forest Ecology and Management, 434 (1): 193—
204.

Zeng, D. H.,, Y.L. Hu, S.X. Chang & Z.P. Fan, 2009. Land cover change effects on soil chemical and
biological properties after planting Mongolian pine (Pinus sylvestris var. mongolica) in sandy lands in
Keerqin, northeastern China. Plant and Soil, 317(2): 121-133.

Zhao, C., Y. Li, C. Zhang, Y. Miao, M. Liu, W. Zhuang, Y. Shao, W. Zhang & S. Fu, 2021. Considerable
impacts of litter inputs on soil nematode community composition in a young Acacia crassicapa plantation.
Soil Ecology Letters, 3: 145—155.

o


https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.3.3.0
http://rangelandsrm.ir/article-1-1303-fa.html
http://www.tcpdf.org

