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Background and Objectives: The impact of grazing on the carbon cycle in
mountain rangelands depends on various factors, including management practices
and environmental conditions. However, the effects of grazing on carbon stocks
remain uncertain due to challenges in tracking small changes in rangeland carbon
stocks, lack of baseline information, and limited long-term grazing management
data. This study aims to investigate the relationships between plant and soil
parameters and organic carbon storage in a 10-year-old exclosure in the mountain
rangelands of Asadabad, Hamadan.

Methodology: Two study sites, one under grazing and the other under a 10-year-
old exclosure, were selected in a manner that minimized the gradient effect of
ecological and biological factors. Vegetation and topsoil samples were collected
along two 100-meter transects at 20-meter intervals, resulting in a total of 10 plots
in each area. Vegetation parameters, including percentage cover, diversity
(Simpson index), evenness (Shannon-Wiener index), and richness (Margaluf
index), were calculated using Past 4.03 software. Soil organic carbon, phosphorus,
potassium, and nitrogen were measured. Statistical analysis was performed using
SAS V.4.1 software, and the distribution of variables was analyzed using principal
component analysis (PCA) in Canoco 5 software.

Results: The findings revealed higher vegetation cover and plant diversity (richness
and evenness) in the exclosure area. The vegetation cover percentage and species
count in the grazing area were 35.1% and 127, respectively, while in the exclosure
area, they were 67.6% and 139. The carbon stocks in vegetation and soil were
significantly higher in the exclosure area, with values of 83.13 and 74.35 ton/ha in
the soil surface, and 0.00219 and 0.00273 ton/ha, respectively (p < 0.05). The
exclosure area exhibited a significant increase in Simpson diversity index (13.83)
compared to the grazed area (12.63). Additionally, the Margaluf richness index
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showed a significant increase in the exclosure area. Soil phosphorus, potassium, and
nitrogen nutrient measurements indicated an increase of 51%, 25.7%, and 15% in
the exclosure area (p < 0.05). Correlation analysis revealed a significant linear
relationship between organic carbon and phosphorus (r = 0.55) and nitrogen (r =
0.80) (p < 0.05). However, no significant correlation was observed between plant
diversity indices and vegetation organic carbon storage.

Conclusion: The study demonstrated the positive impact of long-term exclosure on
soil and vegetation parameters in mountain rangelands (p < 0.05). Exclosure not
only enhanced plant and soil organic carbon storage but also resulted in increased
soil nutrient levels, vegetation cover, and diversity and richness indices. The
significant increase in plant diversity highlights the suitability of the Simpson index
for evaluating diversity in mountain rangelands. However, the lack of a significant
linear relationship between diversity index and organic carbon stocks in plants and
soils suggests that factors other than plant diversity directly influence carbon stocks
in mountain ecosystems.

Cite this article: Attaeian, B., F. Karami, D. Akhzari, G. Kiani, 2023. A Comparative Study of Vegetation Parameters,
Soil Elements, and Organic Carbon Storage in Mountain Rangelands under Exclosure and Grazing
Management: A Case Study in Asadabad, Hamadan. Journal of Rangeland, 17(2): 247-262.

@ @ © The Author(s). DOR: 20.1001.1.20080891.1402.17.2.6.7
Y Publisher: Iranian Society for Range Management

YFA



Yoeh—eARY s ol> LD x j 5

YEVE-BoTR 1 Sy xSl LLS

i Sluwd oS a3l o 4o JLsgolﬁ.?GJTc,g;oﬁééngé,ouc“snl;u;’;.&%‘_;u;.obg A lo

(Oloon bTow! g3 390 axillan) 1y 9 &8 o pow

TS 5055 T 5 it 2910 T oS Sla 8 M illas g

attaeian94@gmail.com :asli\Ll, .oy n 3o ¢ Mo olSils cion; Jammo 5 (sraebs milie 0aStils wnels  cwiige 09,5 JLoliwl  Jgtas soiaygi )

Olpl edle e e ol&Kiils s j Jaze o b ale PRUEH PSR UKW a5y

Ol e 3le oK1 s Lame 5 el qlie s0SEIS el osikige 08,5 JLedils ¥

Sl elied chen bl o 85T 5 orb mlie S 0,l5) el yo )l olis 57 F

ol

Alio OleMb!

0 SrptmssS| 10 ()5 43z el czge ol iz wnl sy e ey 4z S i Sa g il
i ol ol s ol inay M 5 )18 s 5 (i e Jolse & (S 51l Ll o
ol Vb ez Sleds (Ble ()5 RS 0 S8 Sl b3 oSS (1) 5l a5l aalad
Saeaily o e sl wilie ladd (V) g ol piaew 4365 12 Jlos! 5 L3 4l Sledlbl lads (V) 53
SL 5 LS sleyelly NS (SeSz g Lally) (o addllas (ol Sas 358 5)l5e 4 4z bz
el laen wblawl gliwasS ailpe o alu Ve 53 ailie jo Jl 0 S 0033 5

Vo) 6,8 g L cov Sldlae Colu g0 alllas 0,50 dilaie Slodie glulid 5l o (b gy g dlgo
e saal el 5 SasosS Jelye s 1 sl il 4 pliioss s rnass (e
B o 5 S gl e ol 5 255l (S el ] o it Sl 55
Didigy 31610 pdiged (o ke ddlaie 90 12 10 Brae slacole 10,5 astie 5l ey il alils polie
32OV Legame) o Vo ol 55 ) (b 3308) Sl 5 5 53 s ST 5 ol
g5 sl atll (alS (ilgy wo s sl el )l ol plol Silotes - Bolal bs) 4 5 (abhie o
Ol 9 @il dwslors (Past 4.03 1531 5 5l ool L) (@ )Le) Lie g (o= 9ilss) (515355 oy gunponaw)
S58le s sl eolatwl b zmls (g kel 5JUT .o (6 uSojlasl S5 (45955 g puly cyand o JI )5 polic
LPCA Lol sboadlge 4500 ybg, 3l (ISD) Lol,5 Job 4 az g5 b by (iaS1, § SAS V4.1
A gy Canoco 5 l58le 5 5l eolazul

3 adhis 1o lgS gaid g Lt (LS il oo aS ol lis Lol adlas l Jols b i s
Qo 3 PYIF XD plp s as 3,8 9 Lz Cov dilaie ;o baaigS slaws g (2LS Lidgy do s .ol iy

aihis 0 (g, gie ST L (S g 2L Jids 0 0,53 (0,5 e G iien Sl VWA ATY

:lio g
sy — JelS alas

VEVN )8 Bl s fu,l

VEANNYY iyl gl
VENYNE 100y )b

tgoals’ slrejly
(025
Le

Y4



g AYNY b o (o S 0 1z 5 3,8 oo poe glaasly jo JT )8 053 0l canlin §,8
Sl el (P < /0 0) ab dygl S 5 3 /e VN L YVY S g ol idg 0 4 YEIYD
Iz Cov dilie 4 Cawd VWAY 53 dalaie 10 ((gmpen) 2LS £05 Lamld o cxe iol38l &g,
yolie 6 pSojlail pizmen (sl 009y o gime (3,8 ddlaie o W)L slie asls oli8l g VY/PY
fed) el 38 Lyld jo polie cpl (gao ;0 V0 g YOIV Y Liul8l Silo S 59,500 9 by d
5 (0= +100) yaud yolie b ST n)S m syloine s bLsl o Siwen 5JIUT s bl (p <
L 2l g9 o amli o ()0 sine (Ko Wiz 2 (P < o[+ 0) Cilo 3929 (= +/A+) (59,00

20,55 odnlive oLS ibe JT op)S 0,usd
SB slogalb ol Ve Sowasdy 5,8 6,138 51 Sl asdllas (pl 5l Jols gl cw) o 15 58 axuis
lo aw S5 g olS I 00,8 0,58 podle (p < +1+0) Sl SliwansS @lye j0 aLS g g
Lol 3 L g 585 slagaslh 5 (LS (b 9e)d (0398 5 paly Shed (bl 9,00 S olic
5 0l ol 59g el Sk gmmonw (BLS £955 asli o Sie Giol38l .l ansls igl8l 5,3
adlaie jo L 5 (LS g9 LAl Dt o8 Sl GliwnsS wilie 5o (LS g9 Dl pss L)
b bl caslice pac Jdoay o,y oo Hlaiay olad lis glo g Dl G516 et ld (5,8
oS xS Gl (LS Es o s else (I S 053D 5 £53 lagasls (o Jlasiee

Sl o S g olS T )5 s 5 SB yolic (ol (ibsy clbyiolly duglio NFT (LS 5 g pasl o (oS G e lllae oLkl
FEY-YEV VNV (85 50 (e bl 160,50 andllas) 11> 5 (3,8 S poe Cov  SlwngS

@ @ | DOR: 20.1001.1.20080891.1402.17.2.6.7
BY Harws © Oyl Gyl o sale razeil 1 bl

Ya.



ahles g plilas /.. SB 9ol (JT ()5 0,053 3 S jolis (LS Sy 51 ool sl A i

5145 009 i ail 8 50 ey JBlas g1l ((Janme
P Giligy o 55 (T0) S e (525 o 3 50
Olseds ey G5 et Gyl 5l bsdgys el L
ol sl Canb )0 i e slacdles (S
S5 B 5 0 GpmdanS] 5 S e
S sﬂ olge CoaS lie oS g o SanSTgo
2ol e OIS Oladl ] (Y g ¥Y (YY) 06l oo
B Pl L bpisST ol golul s ol
Al 5 5 iliee olse alinkte ol 4xalis
clial slaco e (Fp g 5ualaS 5 )l
5 S Slaogas qlye xiye blis , ond Jlec!
el 05, s Yl ) laisS g ohagr (BLS il
O e ety Gl (S Gy S ges
Cadb g slp b (2
o @lpe cy5 Bl &5 Sl (o850 lapiasussS]
Ll lgiion S355 £935 (gmyp L vl a5 13 1305
5,5 il ol )l 5 eodls g ianngST 0 39290

A\Y)

sl b))l

50 6yl e Ol sy (5,8 il gl oy pow

sbwl (o5 pe SlaptanmsST ST 05 8508 5 plod
e o e 5 g (292 005365 oy (VY V) ALS o
Gl byl cow S S 0psd 5 SB cugb,
o ot Kid blia slafiile 5 sl
LS J6 u*i‘ﬁ‘ S Gﬂ DRyS oS aS slo olas
sz Jleel 5l an (guej g 009 o515 5 0B, 5 axsls
)‘jj*"'"’ 6)54»5 MBJJ 3o (V) Sl OMM g_g‘ﬁL"‘
730 2o Sy (islans &lpe Sla0sS £535 5 S 5
@l 5 C3)5 8 oy 9550 Sislem sl Sliles
ou plnil (6,545 5 (6 )W) Sujglsm bl ols lis
asly ol ibg ezl n Suie ),.)L) dalais 4o
2 2LS Gibg p )5S 9 38 Sl (09) el
]*-”j )‘ ool l) s\.e?‘)as.a ULWJ.Q(» C).ws_iu C"‘)‘Q
3 Glogme Ll aS wl pwy o pienis
(V0) 5,5 ol adlais slasel £5:5 9 sLie slo i

&b Lz canse Jln Il S 0psd i wiz 0

A"

doddo

c0PS oz ysba &l w3l Glaans jo iz e
B jl i 4 apiaassST o2l @Y 0,18 Lol o
Sgbgo Jold |) (Sid slapiunwsS] Colue aopo
Lol 03903 Sml ()8 05BS Cgzr (el iy
S5 (BLS Gibs 50 ol I oS e Ko 050>
2 ohs Sl g ple gl (YY) cwl oads 0,38 w3150
eS| )0 LS o) 5 g0 adgi Sl sl
Lo ppimnssST 2l 53 (soten 9 )0 S Dl iS5 Canl oo
o ge Silsi e a3 iz TV 5 VY VY ) WS s sl
by gb @Sl el lalS oS Sliogas o
Tb doys 5 (SIS (S £95 sl sLe g
23 s b imen (V5 1F) 008 alS iy
S 0 S g kol 508 5y S 4y 509,5 JTolge
56 SB Caldd 5 anapl ) 5 55k pole (I
coslio alz mdy W YR 5 YA D) cal NiS,00
ol Caedls W51 5 10)S o 5 (g 5ltingy jslaioay
sz boablie jshiea 38 Lo col Coeal 3>
argi b oS Cawl A jaeS L 5 ool gy SO a9,
Sl g S3elsST bl (F) (s pe e sz Slelss @
(V) 95,5 oo dpogi cilizee Jloj (sloo,90 j0 o5
oSl la S oz Jo 4 gl 38 Ol a5 wz e
43l 5 (V) Conl (i Sy LapiacwsST (nl 2
Syl g i Slalae
B SlaptasnsSt S e JT S plsd
(B 039585 9 My Ol o N Jdow
Lulys hosd 5 08 Sl 4552 50 I35 b 6,056
Ol 8l 255 a5 (V) 5 V) oo jloioas ol
Slas canl pasie by Soe b JT )T 0psd
2 Sl (2 0nST6S Ddz g Fwsid Ao
O Slded Sygo 4 S0 e 5 (LS slacdl
P Sonl poodle (V) WS (o0 D, g geS
5 2L sl 0 oS plgs g sl (JI S wluS 5
3guaS) Sl (g o el ol Pl 55 S
OS] b jae 95:05) (BWL 5 lwile (g 5 (Cush,



b g, 9 lge
aslllan 5,90 Ailaio

535 i 5lpn 1 sy aulllas 90 4o
A" odgamae ;o loea sl (655 50 wlelas )| o bl
G YFe FO VA" 5 B0 Job FACAY' YL L FAC A
39a5 ;0 a5 Cawl ouds @Bly i o, YEO FA'YE!
YRV BV oy olas)l g oblawl o 5 yeglS V-
S glyls gl (Y USE) ol L3 Lo maw 5l e
Aoy YO ddhis ol bawgie g Conl Lol Lol (oS
o5 Jod dihaie mavs Lol Colis iz o ol
ol o a8 el LSe Ve e dg0 dalllas 550 @5 e L
w&f‘)uoasladjlwsa)b)l)é)w%&lg
P> Bye Lamdy el all 15 55 o pae CoS
Shaye 2)ls 513 Sy (S e (Kol [l 5l g cund
pls €95 9 998 on 1z H et bl U Cuiigns )l anlyl
Ao dgas .l L A g aiawsS LI oS | >
5 92,0 YO U VO ol DS 5o ,las 060 a5 0 duo 0
S0 )18 0o WY B A o WoWS o o] sy Y
45 ol ek § Sl (S ol aoyo ¥ IS sl
3y oog (8 o) g9 5l e SLablioe 55900
23 e SB Gee adlCl 1,55 (lis Bos
5t Mo s ST IS shoty el o BlES 5
g el ol L ailate S Liads ] 5 Gaos g
Ll 10555 52 YU L (5525 ol

VP (Y oyl Y 0590 c@m o

5 Sl addllas 590 ablaie  Sojglon 5 (arme Lulyd
OYAY) o LKes 5 o5 adlas o Jle sk
S o 5 ab ol 1 05 2l e 55
el azs )55 S I )8 50 (gl e Ol s
Bl 2L £95 2 38 (2P S 515 0f p (eizeen
LS ide aops Ll Sldlas S5 (00 5 A)
ails oo 3,8 bl o ge alS Jule 1) LJle oS
ON)
Sleogas  Jdoar o1 Sleas &l
o s als Vb G £55 olil 5 (S Ss8
Cgme H9dS 38 4 pamis Gblie 5| (S (a5 g9
WCoraz ol Bl e Lalse Sl glaans o .aisd oo
P E95 S 6oy Slahs) 5 Cu e 0gel
adlas 5l Gua (V1) cwl 00,5 azlge (go wyags L,
aile (ol oyl )l p Lz Cupae Sl oy p pol>
a0 55 JT (0 058 5 AL SIS 55
£55 bLi)l swypm g Gloes wblowl dibis o w515

ol ol S T 08 05053 e b (slaisS

WATIH

MWaEN

45 TICE 48 0200

axdlla 3 g0 diliie Coxdge ) S



ahles g plilas /.. SB 9ol (JT ()5 0,053 3 S jolis (LS Sy 51 ool sl A i

% o s
il

555 o 51,8 SigS Boee plo sl co g0 0 ]
5 (V) Jouzr ;5 adlate )3 39290 sladisS (S (ol

Astragalus 25 w5 g0 sl
Astragalus sp + Acantholimon o sp.+Festuca ovina

b oo, daolsl 51055 15 Sy LodIS s (Sl

O PR C\s|)| (Y) Jﬁ‘b 3 LELQ):)LF

adbio HLS sbaigs ) Jguo

458 ole pb LU LI @,

Astragalus parrowinus 355 08 \

Artemisia herba-alba dayd Y
Achillea sp Olyoles: Y
Acanthophyllum microcephlum Sasx f
Acantholimon olivieri o o NS o
Alyssum sp dogad i4
Alhagi camelorum JEEES v
Bromus tomentellus Sy cile A
Centaurea virgata s 5 a
Euphorbia macroclada Syl ey528 )

Echinops roustus Juss S N
Festuca ovina AigS cale \Y
Gundelia tournefortii 5 VY
Sophora alopecuroides oo 4l M
Phlomis olivieri esld \0
Polygonum avicular ancae cale \&
Lipidium sativa S50y \\
Astragalus gossypinus Sl o5 A
Salsola vermiculata Youdlo 4
Secale montanum Slogl> Y-
Stipa parviflora =l b Y
Thymus kotschyanus gl Y
Hultemia persica Sy Yf
Eryngium billardieri GLds Yo
Verbascum phlomoides yeole J5 \a%
Cirsium haussknechtii JUNCES Yy

adlino )0 392 90 (5 915 Colmo cpnni Y Jgu

dilais JS ela &) Sl oy (Se) colas aslllas 3,50 ailais
¥\ fY/85 (0 ) (o5 s e blis
Ay FA- Astragalus sp.+Festuca ovina al.5 .5
V470 YV Astragalus sp + Acantholimon olivieri L5 s
YA YAQNY Sl
Ve VWAY/AY & ol
A s B s
a5 ol o) «55 b P by oy
Astragalus ssp a Astragalus ssp A
Festuca ovina ? Acanthophyllum microcephlum o
Stipa parviflora o Euphorbia macroclada o
[EXE g Yo [EXE e \i4
I e Yo B ae e

Yay



Bged Sy Dy p2 0 LS slaal cud pogde
- em) odaw Sl en 50l slaplail 5l pn S e
s plis 5 SB g oS JT 0 et o
A i ,0ll egate (39 9 (e el
Gobol 3 (AL 5L 3L

Sloogas pla y SB 5 oS JT o i
e olBiils x50 oBislesl jo S oliarisSo b
G0 g Sdgpw dyaz g b JI )8 (6 505lail ol sl
BO+°C glos 1 el ¥ e ay Su,2Sl 055 s, 5l
soliwl +/OA Jolae JT o0 S a0 Jlosle o o po g
039 3 O3 el hed polie ple () ud
(Y 5 7)) wad gpSolul 58 el pyaxe
Sl 5 oolinal b e 5 51, gy slo el
15 Sleslns sge b sod s dmsloa Past 4.03
losls (o kel Jdows g 455 ol 00y ,5 a1, (F) Jgor
03,5 oLl SAS VAT 58l 5 oolizasl | olS 5 S o
Jarque-Bera 9031 51 ool b laools ol lol jo
7 rd & o9l Lt @re Sapie Flad (o)
e | oolainl b ool o  Siwoan g (t- test)
OlolS sk Jlers sl bl piiie (235155 5 (g
L PCA Lol cloailse aj Lbs, baws (1 SD)
Al oy Canoco 5 ,l58le 5 5l ool

VFoY Y ol Y 090 (g o

G 09

g5 slagasls owyp jslied fagn nl o
Sle S5 Gids o J S oSy LS
o oblawl s 3 ddlaie o 5,8 512 cou SliwasS
aseios dalllas 5 g0 ailats s3gioms « Slodio glulit ;|
(@l V) oad 3,5 adlate 5 |z oo adlate g8 5 b
G @ ddhis 90 2 Sldlhas glacole ol oS
St s 235 el 51 o5 i Ll
S8 alin ol g aals gl )l G j0) anil alis
Jolas 4 Jelse ol slabol§ b b (ansl a8
2359z b b 6 o paiged slacdy )0 g 0dem,
Jolse 230 5 9005 L8 Gromiw S)50 (2 053 s,
Jlo Ve g0 s dilaie 3,8 yloj Dde 00,8 Bd> K0
Gl 0045
&10 praiges

Colo 93 52 13 SB 5 (ol by 5l )0 paiged
s o0 B ol sy 03 5 55 Sl
o oSSy (S F s kull 185 ki Lo
Ve sllas Coles y 4 0 plool Solaianpes - S0l
Sl g slatel jo  olar MalS &y g0 (Y m?)
on D)3 et 2 ges g card S )0 S Ve
sl Sy (BT dg 5l )lopiges 5 235 8

UK 4

oolawl 080 o Ll bulg, ¥ Jguo

L s SISy Lo (SR Slole Jso 2
------- E=H'/Hpe =H' /InS e BETRNTE
_ S—1 @5 L
o D
In (V)

(Y IS8 p<-/+Y) conl Lz o dilata 3l iy (5,00
YOI plo sl o adlaie o as“L*f Sidg mSalbe
Js&)wo)giﬁm)o?V/? o.\,f;é)é&]a_;@)gjw)a

(f

\\4

P Gdigy e 2152 9 38 Cupoe Ol
5 38 adhaie )0 oud ploxl lags S diges Lol
by oyl bt KasS b o] auslie ¢ 1> cox dibaie

e 9k 3,8 adlate )5 (Bl lgy do s e &S



ahles g plilas /.. SB 9ol (JT ()5 0,053 3 S jolis (LS Sy 51 ool sl A i

90
80
70
60
50
40
30
20
10

LS Libg wo e

152 9 &8 adlain jo LS Jibgy wuoyo Y &

AL by wo ) yll LT s g polie :F Jgua

A0 olaebsl alols PR T
- p df t Co e
SSlas NEIRES Sk
FY/PY YVioY 3 V-10¥ YO /0¥ =
<efeeed
VYIRY FANY a AR YIS £ NY 35

@ @ls aazgi Loyl sz pls sl o &5 e 5 3,8
3 Gyl sirn Dl oS ygan £33 Ll 0dw] Cawd
O Jgaz) ols olid as oV mhaw

Sl6sS g9 2 1z 9 355 oy il
G55 95 5 & 0 o pae SIS pu)  jslate &
3 .290,5 ooliiwl ygmeons ali 5l Lol gl 4o

el )bl LT gl g polio:d Jguo

780 lsebl alols of Sl el £ ke Co e Ll
t
JiRes Jslas> P pioesy
AATARAS VV/AY - \YIEY £ V-7 [
o[\Y A YIEN
VFIOFA VY TY VWAY £ -/29 G [6) el

Cod dilie jl yieS |z cov dilaie jo @Sl azli b
(? Jgd?) (pS'/%)) w‘ o..)y d).S %).g‘.xo

Yad

Slgs Ll 12 9 3,8 o e il
OipaS XIOOTO > cov dilaie o Le . Sle

Cod dilate )0 g Zenl F/0Y T i 5 VIVYE (]
i 9 oS YIACFF Le (Sl 3,8 Cupie
adlaie )3 Lé o ity Sl FIV -V 9 ¥VIFAF ol (o

oxd Lz adbie 53 ol piyteS 5 35 Copse cod
Bllae adlllas 5 g0 ddlaio ;o Le 1Kloo 050 5 cuwline



VFoY Y ol Y 090 (g o

Le sl ‘_g)l.oT )JL:T =l g polic £ Jous

730 el alols T Capia s
Sl Jsla> P of ' e
s YIVEE YO8 £ - /¥4 =
VIAY- YISTA MC " m YA & Y K1 Rt

oS-l INYOA lys )3 dilate yo 5 S IVYFY > Cos

(Y Jﬂ'x’) Sl °'>9’~"; )b e Ol u_’|

Slaigs (S 5 2 9 38 oy ]
2 Ry —opld pasld sl eslitul b (23S
adhio ;o Jug— el JB1eSs ey Sk o

SS9 AL (sl 5T gl g olia Y g

788 lipabl alols T e b
ST Tl P df ! oo
s -IADD ANF /- FY .
J0E -IABY e " o AAD £ -1+ 55 Fesosls

30 e yaed e o eS g (5,8 g poe Cod adhie
A Jgaz) P </+0) cnl oo | > ddlaie

Sheti Sl @l by jaie ogas )
(p S'/*A) Sl 009 |):> Co e ).«.:L o )L)u’.u.n
9 VoYY ppm > ddlaie ;o by 525k (A Jgo)
Slade oppion S 0 el YYA/D ppm 5,8 adlais o
A J99z) <1+ 0) Sl 0ads |z dilaie )5 35

SL Gluogas p 1y g 3,8 Cope Sl
053 Ol Slasle w2 5 olb (ogaze ()
5 5l akay a5 0l colatul e axly 5o sﬂ DS
\IPAF ¢ VIFYF gr/em’® Joleo ool S |y> g 3,8 ddlaio
Gl LT 5l snel s @ s 4 4z g5 b ol 0,90
Ol &0 Gl 5 358 laca e Cod jaud e
oSiles (A Jsaz) (0 S+l )) ceul ansls s e
ailaie 5 o VIVE ppm |z dibate ;o jiud ond canline

2O ed lade cp i IS0 ol /P ppm G5

b S polic U7 gl A Joox

730 el alols iSlas slos ™ Ll
O : » df . S H e Sl S 2 Falb
S las Jslas

f/-0 \Ard \As YN YIVE £ - /f Iy
[+¥ A YIvE ’

SIAN fi08 viA v /88 £1/0Y Gh id
AINNid V-o/f VFY \Ai ARATA- VN Iy
[+¥Y A YIYD ’

ARINAS ANA \AY vy YYAIO £ XYIVE &8 ool
“I\of YV N NYE SNVEFE )N o
ofee A YIvY )

“\VA -8V -Na- SIVEY SNSAE NE G S

oo |z aslaie 1 i (5,10 cime BMLSIL (5,8 iy e
A Jsoz) p<-/+0) cul

Yar

Sl Lz Sopie Sl p 5 SB 03958 Glis

oSl (A Jgaz) (0 S+100) el axils s e
38 adhie o 9o /\YF ppm |z adlaie o 35,0
Cod ddhie o S 5e 0 e el /Y FApPM



ahles g plilas /.. SB 9ol (JT ()5 0,053 3 S jolis (LS Sy 51 ool sl A i

Ero 0 2lS Gide I in)S Gl (2Nle auslia
590 dibhaie 90 G 45 09 o] 5l Sz Cov g 58
J9az) (0 </-0) 0,15 0925 (5,0 gixe S anllas
@
b SB I (155 0D

3908 VEIYD |z dilaie o S JT oS il
S 05 eSile 38 Capse Cov dibats 0 5 LS
e oyt US55 el JLSe o o3 AYNY S
S 5 38 Capde cov dibhie 0 S I p)S
O < 1+0) Conl o 1y dilaia o0 S JT S e
A Jga2)

I 015 0530 1 &8 50 S5z 9 B8 S pte S
Sy el e e o IS ens
lgd.o)o wb‘ﬁom—l womabﬁwdrfo)l.»l
6ok pgats p,> g olS Sis 59 polde 5l eolat
ey 5 e & had @S uged Ges 0 SB-

PLS Gy T ()5 0
O o lade a5 ols lis jols Budss gl
S 150 4y S 00D 38 250 p0 (LS gy ]
o aihaie o laie ol eSolee ol 42l ialidl |2
IS eSile 38 50 5 50 8 o TV 2

S g Bl by JT (2,5 0 83 LT i A Jgua

- »/f\a olabl 41:,:» , i t e Sl I e T
Jeevs NERY" N Y [YYEofoees =

ofeey Ao eYE A W T s e [ooXYE feoof &4 LS ds
YAIAS /A AYIOY  SYIVE VEIYD £ /YA =

AAIY - YVios N T e FAIBA AYIY £ VIVA G e S

SL g LS plail o ead 0p3d SIS L LE
SE0p>d (0)S p Fee byl ks ol (e
T ity o5 ailan SIS (5950 g yind polie (s
s 5 gl IAe 5 DD b iy ot Siean

(Ve Jgoz) s o Jxe o/

yolie plo g I (255 05053 (AL £455 (Sunnon
9 2L Gde sloyel )l g, ow)yp jglaied
Jalos (o2 0 SlapiasnsST 50 I (05 0038 p S
pre Kby Ll ool @b ab plxl (Soaen
S g5t Slaoatld s (Shen ()0 sine

TS5 03d 1 S g (LS Gy syl (b (Fownnd 30T gl ) Jour

oS

ke SHS &5 O3978 by hed opbe]

N SNYE AN Oy Y LI5¥ R elF iy,
-7y NG DAL A QAYd AR p
<Ay <N\YF .Y /A AT <100 T e S
<IFy QiNg LAY e < /0N ey p

aoyn YYAY sz U Jol sloaddse aos o lis

Jol adlge &5 wiS o a2y 1) (LS by Slpnss

Yay

Sluogas b bli,l jo ALS gbdiss STy Julos
obS JT nyS g S5

b LSty oSy 9 Sy bls)l Ul

PCA i, 5l oolitul b ol JT 0,8 5 S Sloogns



VFoY Y ol Y 090 (g o

Pz ilye G5 (San 403) Laugie (Siron
Jsaz) el ae slaools L beadlge (- /10AYA Jolro
O

PCA (g5 30 b aidgo 51 < y0 a1 bgs yo (il ylg Hlaio 1) Jgur

Pseudo-canonical ) SslS Siwon a4 (o gros oy s oo aalge
(correlation . B i
oYY YVIYe <Y Js!
17 Yo/ A ps
41 0a/0f <NY e
+18A yy/ay Ny 5
Kol SB35 5 N o0 Slenis # olivieri (Kt STy e layeito (25T Lol

)85 e sraisS jgax il polie pl (0I581L 5 3l
Centaurea L5 slaaisS jga> Sgb oo yiiw
¢ Stipa parviflora Artemisia herba-alba wirgata
Sl oS Ol b St Swaonr Centaurea virgata
Jodos @l a4 azg L (F JS2) o)l aud g olS
Slsl8 2 S50 el o Tt i (Lol (slaadls

(f Js.w) Sl oLi.i.ij) u_;| N u’_a,Lf 6L‘°‘\-‘9§

Sy el S el s b gl allge io
5 S0 b e (Stan S (39555 5 J 05
oS 9 S s Sl ls ol adlge b e
el 9o adlga b g ;aSh b (e (Snn obS
onisS STy Jubs (F JS5) wiols olis PCA

Sloes 99 v oo LA e sloyiie 5 (LS
Astragalus  ashin 0 o0 glols alS

Astragalus sp + Acantholimon 4 sp.+Festuca ovina

Soil Orgginic Carbon

o

@

=) Phosphorus

Plant Organic Carbon
Nitrogen
<

Potaspium

Yo}

<

<

-0.10

0.25

bl bailg Julowi olul p ol § S polic SuiSTy ¥ JSb

YoA



ahles g plilas /.. SB 9ol (JT ()5 0,053 3 S jolis (LS Sy 51 ool sl A i

«Q
o

| Artemisia herba-albk_ &

Centaurea virgata

Bromus tomentellus

b
Festuca ovina [/
/
A

/
/ . P .
/ Acantholimon olivieri

 Nitroger™
Soil Organic Carbon
........... » Astragalus spp
Potassivm™" AN~ T >
__________ vii .l Cirsium haussknechtii
_________ Hultemia persicd |y el
] a [RRY . A
Verbascum phlomoides Y N Alhagi camelorum
v
Eryngium billardieri | \ Thymus kotschyanus
© Py
. . A\l
C|> ] v

Euphorbia macroclada

Gundelia tournefortii

0.8

0.8

PCA b i ooliswl b asfllae 3590 dibie 4o aummo Sluogas b bLS I o LS claaiss (iiSTy Hlsge :F JSCi

Sbs5 sl Ul ol s ey Wy 8L
e Ll 5 ol Sanalr 3 atss] et
el dalllas cpl o el ead atipdy syl
S e 38 o0 B Lie g (SB8S laals
g le Ol el 00,50 oloul 516G )8 (55l pixe
Oysmsanms § W Lo slaasl 4y olizul b ol g4
St 5 03 gmpons (2L a5 Ll Sl oy o sine
adlaio 0 laseT 5l g0l olass g 0,0 wlive sladiss 5
s iy S (ol d St Ly 5 53
) 33 5 ollllas (& ol ailaie 3 2 )0 S5
TS5 e g Sl g Gl s hse S e
S Alosizr ile 05 p e Gl 4 4z i b slaigS
A8 ans Wiz Job ;0 (YA) ails o sl g ol 4
gz Slplojse j0 goasin Olllas cole whis o
aulgn B ol plnil Ol ol 5o (2L GLe 5 g9
i b g |) Slpsd pae b i ite Sl W)
polic iz e dyr S sile e Jase 5
i fge (2L £9i5 Sl ol g4 S lie
b Wl o bawgio sz sk bl ;o (Jle joba
Sl oS £o5 L gladisS ol o0 als

Yol

S5 Az g Sy
Sl addlas ol bt 8, oo sl a5 jglailen
G55 abhie 3 (LS Ay w0 yd (e o e Sl
3,90 ddlaie ;0 ol gl el oo | > ddlaie b s
el ools )18 506 cos 1) S g alS iy casdllas
o0l w)pu u».\.aadajo)_ﬂac 6)“).30).@‘4 f‘fjcl.ﬂ; L_'>'>)"
oo Ol sl oads auls LS ide ol 5l g
S50 ot BapiuwsST cnl Sladsi 9 Sleas  wl e
B (o 990 gOsie Lo gy 50 9 Conl ooy ax gl
2 88 Ol pgasr s pols ddlas gl ool a3
g g Olidos b gl () 0p3d 5 LS by
5 #l5 (WYAY) L, Ker g ol5cpus (V2 - F) ), SKen
G w2y (chpgl 3 58 (V7)) ol s 5 (sonl
2l VIO 050 00l (5,8 ddhaio o |, 2sS oy U
OB 5 (s9gl5e s ST el (38,08 &5 pe 5l yiien
azms ol ad gl Jleds jo ity G yo 5 (Y- F)
5 Ol &5 Wiz ;0 09 0 B S wsye Glals
LE g 0,ls ol lalgl s paw ol (6,135 130 09z



B8 508 S S ol aidl aalil gl - s
ool 0a glye ST T 8 inlidl 4 oo 4l O
%)

S3lo e i ipiamsST o) (IS ek
5 389939 S Oliee ilge il oaal Cewday (S
bole 99 5l (295 9 S39s9 1S Ol el (295
2 Ol 5y ey anl B (KigSz 5 L3l o e
sl pd o0 WS o plaes 5 Jleske ady
5 leed (Kb Jelge alowy @ 355 G (S
S (09,500 55 5 Come ol (92 o2 (S3elo
5 PLS GRlg 2l polie peald (S Cush,
Bblo G 5o (V1) 098 00 J 5 S (g dy Gale 8
woslhe olS ibg abvlyy 33 @0 anlllas 350
O eS| (ol g S Cugb, L ol
@500 g il asls | S 63959 J S
O oibe gas § S caslie leisle g2 Jdo
S (57505 Gyl b Sl plo slyz 5l LS
DS G A5 50 g Sl Al |z o ddlaie o
Jelge 51 (S el @bl Rl (295 (S 4 (69959
Cod @l a4 Cad 3,8 @l )0 69955 (S GRIF
2 ead g ol Gble i w4 (g o 1y
Sl Cond 3,8 &350

2 P Jelos (S b ad e adlhs (nl o
9 38 Cod &lie 0 (2L £55 peatar (S G
e Slojesin U osd (o) p SlwnsS Gble sl
e g Lé (lS by (S iend adbe
oM whie jo GlaeS slie o Ly 8 5 (bassS
Olee 5 ad Jlade (g2 9550 Jolse 5l aigd olubid
Gl jsbay (LS lg woys g S (5,0
oS |y (oe bt )o GlnsS @le 25 o
ol hE 5k

Y5

VFoY Y ol Y 090 (g o

Ol bes odgs oS S gblie o a5 Jb> o e
Sy B (M)l 5 g0 (alS galgz 2 (2)L o
e85 Sz Sl G o adlllas GliwnsS &1y 5
Vg 7 Joaz) o)l (oo (wlide j0 &5 pe (LS
sl osalie B Jslite gl JYL Golbhe o 2z p2
(A) o9
oy (F e SlaptaregS] pee Sloas Sl (S
15 o o5l Janliy ]y Sy ety o Sl )5
ok 3,8 addllas ol o a8 Ll 5lsjls JT )8 053
0, Cuwl osls o33l 1) alS Jiigy as o (g lo sixe
sske 5 e SB g LS g o JT oS
ool Cowody gl 4y a5 bl azdly iol58l 6 lo Je
ol lid gl oads plodil iaghy yo Wosls o)kl 5JGT 5
Cope o5 dibie ;o 2lS by JIesle Gl &S
3 i gyl (G jsbay (LS o5 /- - YVY) 8
b a5 ol QLS s 030/ - YY) pls (gl e o ailate
5 (WYAY) L en g ol e aiile (s slo i )l58
30 Gaalial ol ol cillas (V410) Ko 5 Sigo
5 o8 AYNY) )5 dilaie xbiw S 55 ol
o (ESe jo o5 YFIYO) |z dshaie 4 cond (LS
(VoY) 5,5 s adllas b b a5 o sumlioe
S oS Ol plo sz (IS b G w0)ls Sl
el 001 IS 1) crassST a0 5 olS 5 S
wolgee )y cod ddlate ;5 (S 05033 el Lo
S2)d (b o5 g pls bawgi (BLS b Sl y Jdo
odle LSl Al Azl )5 5 (BLS 03535 5 A
s P a8 ol ol anllas ol eils S 4
S39r% 95 ol 3l 5 035 A5 5 camslin (e Slaludl
IS Olesar @l 33 e &5 w0 Sl 4
o oigd s (xeb plie slag )l o (el sladali
397 owyp 0 (Vo)) e 5 5L 0pS 15
GRIBIL S 055 s IS Oliee a5 0285 4
S b glpe o g G0l og) ST b ailye o 1z s



ahles g plilas /.. SB 9ol (JT ()5 0,053 3 S jolis (LS Sy 51 ool sl A i

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

References

Alvarez, F., F. Casanoves & J.C. Suarez, 2021. Influence of scattered trees in grazing areas on soil properties
in the Piedmont region of the Colombian Amazon. Plos one,16(12): €0261612.2.

Ahmadkhani, R., M. Moameri & S. Samadi, 2020. Structure and functional changes of vegetation under
grazing, Case of: Urmia Lake. Journal of Rangeland, 14(2): 299-312.

Azarnivand, H., A. Farajollahi, E. Bandak & H. Pouzesh, 2010. Assessment of the effects of overgrazing on
the soil physical characteristic and vegetation cover changes in rangelands of Hosainabad in Kurdistan
province, Iran. Journal of Rangeland Science, 1(2): 95-102.

Cao, J., E.T. Yeh, N.M. Holden, Y. Yang & G. Du, 2013. The effects of enclosures and land-use contracts
on rangeland degradation on the Qinghai-Tibetan plateau. Journal of Arid Environments, 97: 3-8.

Dadjou, F., A. Ghorbani, & M. Moameri, 2018. Effects of temperature and rainfall on the aboveground net
primary production of Hir and Neur rangelands in Ardabil province. Iranian journal of Range and Desert
Research, 25(3): 577-593. (In Persian)

Dhyan, S., P. K. Chhonkar & B. S. Dwivedi, 2005. Manual on soil, plant and water analysis. Westville
Publishing House, 220 p.

Dong, W., L. Yu, W.G. Lin, Y. Zheng & H. Hong-Ming, 2015. Effects of grazing exclusion on CO, fluxes
in a steppe grassland on the Loss Plateau china. Journal of Ecological Engineering, 83: 169-175.

Ebrahimi, M., H. Khosravi & M. Rigi, 2016. Short-term grazing exclusion from heavy livestock rangelands
affects vegetation cover and soil properties in natural ecosystems of southeastern Iran. Ecological
Engineering, 95: 10-18.

Gao, J. & Y. Carmel, 2020. A global meta-analysis of grazing effects on plant richness. Agriculture,
Ecosystems & Environment. 302: 107072.

Gao, Y. H., P. Luo, N. Wu, H. Chen & G.X. Wang, 2007. Grazing intensity impacts on carbon sequestration
in an alpine meadow on the eastern Tibetan Plateau. Research Journal of Agriculture and Biological Sciences,
3(6): 642-647.

Hassannejad, M., R. Tamartash & M.R. Tatyan, 2013. Investigation of grazing effect on carbon storage
changes in plant organs of Astragalus gossypinus. Journal of Conservation and Utilization of Natural
Resources, 2(1): 1-17. (In Persian)

Heydari, M., H. Poorbabaei & O. Esmacilzadeh, 2015. The effects of habitat characteristics and human
destructions on understory plant species biodiversity and soil in Zagros forest ecosystem. Journal of Plant
Research, 28(3): 535-548.

Ingram, L.J., P.D. Stah, G.E. Schuman, J.S. Buyer, G.F. Vance, G.K. Ganjegunte, J. M. Welker & J.D. Derner,
2009. Grazing impacts on soil carbon and microbial communities in a mixed-grass ecosystem. Soil Science
Society of America Journal, 72: 939-948.

Jafari, A., 2017. Change detection of plants diversity and community composition due to grazing in
rangelands of Toof Sefid watershed. Environmental Researches, 8(15): 131-142. (In Persian)

Jahantab, E., M.R. Mirzaee & P. Gholami, 2019. The effect of drill seeded enclosures on vegetation changes
using multivariate analysis in Tang-e-Sorkh rangelands in Boyerahmad province, Iran. Journal of Rangeland,
13(2): 274-284. (In Persian)

Kamali Maskooni, E., A. Behzad & 1. Amiri, 2020. Effect of different grazing intensities on diversity and
plants cover composition in semi-arid grazing (Case study: Mohammad Abad, Jiroft). Journal of
Environmental Science and Technology, 22(2): 287-297. (In Persian)

Manier, D.J. & N.T. Hobbs, 2007. Large herbivores in sagebrush steppe ecosystems: livestock and wild
ungulates influence structure and function. Oecologia, 152: 739-750.

Mcovoy, P.M., M. Flexenand & J.H. Mcadam, 2006. The effect of livestock grazing on ground flora
broadleaf woodland in Northern Ireland. Journal of Forest Ecology and Management, 225: 39-50.

Mirzaee, M.R., P. Gholami & E. Jahantab, 2018. Species composition and diversity changes in semi-Steppe
rangelands of Zagros under biological restoration. Journal of Rangeland, 12(3): 330-340. (In Persian)
Mirdeilami, S.Z., E. Sheidai Karkaj & M. Akbarloo, 2015. Identifying the most important changes in the
quantitative and qualitative components of vegetation due to the flooding of Kalpoosh Plain rangelands using
multivariate analysis. Journal of Range and Watershed Management. 68(2): 371-383. (In Persian)
Mohammadian, A., E. Asadi borujeni, A. Ebrahimi & A.A. Tahmasebi Naghipour, 2020. Effect of integrated
fire period and intensity grazing on plant species diversity in the semi-steppe rangeland of Chaharmahal and
Bakhtiari province. Iranian journal of Range and Desert Research, 27(1): 84-97. (In Persian)

Nave, L.E., E.D. Vance, C.W. Swanston & P.S Curtis, 2010. Harvest impacts on soil carbon storage in
temperate forests. Forest Ecology and Management, 259(5): 857-866.

Y&



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

VFoY Y ol Y 090 (g o

Noellemeyer, E., F. Frank & C. Alvarez, 2008. Carbon contents and aggregation related to soil physical
properties under a land use sequence in the semiarid region of central Argentina. Soil and Tillage. 99: 179-
190.

Pansu, M. & J. Gautheyrou, 2007. Handbook of soil analysis: mineralogical, organic and inorganic methods.
Springer Science & Business Media, 591 p.

Park, G. S. & S. Ohga, 2004. Effects of cutting cycle and spacing on carbon content of willow. Journal of the
Faculty of Agriculture, Kyushu University, 49(1): 13-24.

Potter, K. N., J.A. Daniel, W. Altom & H.A. Torbert, 2001. Stocking rate effect on soils carbon and nitrogen
in degraded soils. Journal of Soil and Water Conservation, 56(3): 233-236.

Salami, A., H. Zare., T. Amini Eshkevari & B. Jafari, 2007. Comparison of plant species diversity in the two
grazed and un-grazed sites in Kohneh Lashak, Nowshahr. Journal of Pajouhesh and Sazandegi. 75: 37-46.
(In Persian)

Salarian, F., J. Ghorbani & N. Safaeian, 2013. Vegetation changes under exclosure and livestock grazing in
Chahar Bagh rangelands in Golestan province. Iranian Journal of Rangeland and Desert Research, 20(1):
115-129. (In Persian)

Sangoony, H., M.R. Vahabi, M. Tarkesh Esfahani & A. Babaee, 2018. The effect of grazing management on
spatial distribution of two cool-season grasses in Fereidan rangelands. Journal of Plant Research, 31(3): 542-
553. (In Persian)

Siahmansour, R., M. Akbarzadeh, E.Z. Esfahan, K. Khademi & S.A. Javadi, 2015. Effects of exclosure on
vegetation characteristics and soil conservation in summer rangelands of Gardaneh Zagheh. Iranian Journal
of Range and Desert Research. 22(3): 417-425. (In Persian)

Sharifi, Z. & N. Azadi., 2020. Comparative study of the effects of wildfire and land use change on soil organic
carbon decomposition rate in aggregate size fraction in the Northern Zagros Oak Forest. Journal of Water
and Soil Conservation, 27(4): 167-184.

Sheidai Karkaj, E. & J. Motamedi., 2020. Relationship between plant functional and taxonomic diversity
with soil carbon storage in Nazluchay mountain rangelands, West Azerbaijan. Rangeland. 14(4): 715-730.
(In Persian)

Sheidai Karkaj, E., E. Jafari Footmani & H. Niknahad Gharmakhar, 2017. The importance of climate in
determining the effect of rangeland enclosure on change some soil characteristics of rangelands. Desert
Ecosystem Engineering Journal, 5(13): 39-56. (In Persian)

Su, Y.Z., H.L. Zhao, T.H. Zhang & X.Y. Zhao, 2004. Soil properties following cultivation and non-grazing
of semi-arid sandy grassland in northern china. Soil and Tillage, 75: 27-36.

\id)



