[ Downloaded from pec.gonbad.ac.ir on 2026-01-29 ]

0»996 .,\4..5 oidls
"o g o j cdilis” ) pis
5, 9 e 03lols (v 0590

http://pec.gonbad.ac.ir
9 Wlogad B 5 » (Sl G192 9 g (WiwgT) P19 £ 91,2 i oo plojon 5t
(01399300 ! (0950 gus (yliws 36 oo &1 30 359 390 axlliae) S (3ot
T 620l Lo yans TG0 505 Loy T bibl Lo jaeme  (puSius (Solo e

Sibo b sl @lio 5 55,5LaT pole oSy i on il aSLAII (s lani o (575 g5l
Sl el (rb gulin 5 (55,5l psle olStils ( oril qolie 0aStils ril qulie 09,8 Leils”
O Ol oS 258 L (s o (ol oy Slaion 5 50 Lol T
VEVBINY el e, OV F VYYD sl ol

oS
«PUlgy lme (B S (5988 corgo a5 Gl @lp0 B p g0 Joloe (2 et Sl (SS9 & 0 Cadyb g O3l g bydo Iy
A U cai |y (ools WY guammo g adgle adgi (5o planilpw 9 058 o0 @130 SlI8T S § i 9 (AL bigy BT g aridd
WJlrde 8150 30 358 bulpd b o] dumliio g plo (il (5152 3 WihwsS 9 31 (glyz iliko LD I Gl (] )0 AR s
S lailiwl Wil «3blv 5l Sy y» 53 jeliio (R ol o)z Ohijle Ll 0gS3lgu (liw el Wgun AlS 32 g Agar G (S puw o
el JUisl olliulojl 4y 9w cadls yy S (5 yio lo Vo U yio o jl S sboaiged g yiiums 51,55 90 50 oubdlol Slug
o (L s b plomil (Sl gy 1 eoliiw] b (uSileo dmglio g ad,bSy uilyylg LT oS a3 S glaosls Juloxs g 4 o
Olise o2 SV ol ALID 3929 phund 9 (Ko SIN Calid uamlily (359 i (o) Mo yd ugh) o yolil (w6510 Sre IS
Sl oy 9 (Al g1y allaio )0 (o p idkes § (o FIAY) (SO il colan g (el 2 1) pels (el st +/AF) (559 5
Qo gl caxi ddbo )0 (plgr 2 B10Y) yauwd polio SSTus a5 Jl> 50 10u0,5 cualine 3,8 adlain ;0 (o0 B/1]) Cugby wus)o
&30 @55 ol @i (g bo] gl bl s el Cawddy Wi wy o (glyz e adilaie 43 (w0 ;3 10/1) oy wolio ESTas g gl
Ol alllan o gl (suianzr ol ablni 610 sz 51 CECy (5 ol Iz PH ot um ot sued cmnnl T 258 ( T o0lo
o o g0 &5 Lol (o2 70 (S T oDl (5132 (g9 (55 p10 W g1y g (WS g 9U) (FAL 1y w4 a0
20,5 o0 &lpe S Gl yd Wals g & yud § S CodS

085 8guw « M &1 50 (S CullS (& po o 3T (IS gy islS sloo s
SlratnsrsST elsal bl Loy pmammo i g asllla

ST sl el So S g ol cpls o594 (2 e doddo

cbla Gl (651050 40 Hekaieds (e oyl
ATAY Ol 5 ,5:L5l) Cnl @50 cud)b L5 5
@aUST L, ol o TR0 (o Kas 5 o5 5 oo
F e SbptssS] o oS ae sla)lis
—olfiis ) 20gd (BLS Gilgy 5 S 55 el a5

=905 oz S Glpiunuss] (S @l

©p3 g (5)) Wited 50 (SbS phaansST 02 Fieies
Almaududi et al., /¥4 ()| Ko 5 JLS YAV
o 5l e 2 e GlptanwsST Jobs 5 L3 (2019
LS £)15) sl 0055 Slagrsa 5 (S o ol Jolye o5
ol fOYAF () 5as g HeuibolS AYAY ()], Ken 4

m.tatian@sanru.ac.ir : Jg e odiwy g*


https://pec.gonbad.ac.ir/article-1-846-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-01-29 ]

1Fe) liunn) g 30l o5 9 o 0 5Lou (o0 0590 [ LS 099 Comn ) cblis 4y 15

S gS| PMsl 5 bl Cp o (0 o Slosenas
G5l ol 5l S ol Caenl Bl oadion 50
0 3589 pl0 299 5l Cnilon el 3,8 Sliboe (4 e
St 9 GlsT oS5 S5 Sz s Shele Wlgise
S5 &y (Lietal, 2011) oo 5 S mhw slaasy
Cheng et ) sl ool o 35 &5l Gl sy 0ol ol
S9er slp ol 3 se 5 (S Glsisar 5 @, 2016
el 0335 4z S50 i a3 iensssS] o Shos
Jing et al., 2014 ; Xing et al., 2018; Liu et al., )
(2020
5 25ty slaaist Slol s altl crge 3,8 Slilkee
S IS Gl sl el 5 g SThssigs
Viglizzo ) sgi s wgmrme PH 5 pesliy (S5 035555
oS caS glg e IS jebas (& Vasquez, 2019
= Ll o W3 a5 bl ;s gl sl Cules
S5 Jow Sar o el e S opp0
sy ohgn (S Gl SRy 5 2L sl
sSulel iy o (Lietal, 2011) coul o] =l
Sleogas b gl Ol s, L (MIigo, 2015)
als ol LIl 5o g)lwlenls” SliwasS aile jo Sl
B i 555t onerbs 5T 1 e il Lz oS
wils S oST5 5 ols 5 Jols esls cod b wod
Chengetal., ) o,Ken g Kz Koo i )0 .l
Sleogas p Sae Vb 38 Sl ouyn b 5 (2016
A W) ol ey S aed sleliile o S
WSS 039755 GRIP ez ge s olosine jsbar 3,8 Sliles
b S ol BB liy 5 IS i oSBT (5
olis s (Zhou et al., 2016) 1, Sen 5 g5 axlllas o
owlB¥ o gls gre jeba wal gl a5 ol
5 SapiansST )3 SI G595 5 (n)S )0
Sl aslllae 4y (Ozcan, 2017) 55 yooed 0y
Sig gl 3 S Sleogas jl (S p p 29l Sl
550 G aS bl lo 993 gl o g cSloy aS s
VY 4 WV 51 S 6ol osad () pglie sl
ke oS Jo 5 il Gl caSe el oS
25 VIYE G VYA 5 aols sl o adlhe ol (go0s
9 9) (Hriod ;3 Canl AL el S e Hle
756 0g> o ol e (Liu et al., 2020) o, Sen

S 559555 9 0205 03 g 2 1) 3,8 Slles it

1455 £95 9 a5 Glime SRl amiii ;o 5 Lapgrn Lo
OYAY w0258 5 (K0)) Sy o0 Sl (55,0 €095 o0
Om 3l Sl a8 @l canSaags Jeles 5 (S
3l YAV, 58 5 (K)ol w5 SB o3,
(Lempesi ) 55 zals ((\YAF ( cwlogl g4 5als
o, ol et al., 2013; Spottiwoode et al., 2009
Sl plo brie gl wodioe el (LS yolie
AT L es 5 olias AT (o Kan o ablS)
S92 5 e bpls sz (VA7 (e 5 Ll
O 2 S8dee 90 S etcsST 0 50 GulS slaaisS
Ol 5 LS £ )15) ans a3 5l co | lapgacans
Slogas guiine 30 Cod odS glaasss .(VYAY
@59 a5 (g psbas il E S olend 5 (S5
3 et Sl SB AS sladasin o 0w b oplo
Alseekhe et al., 2009) 55 oo baisS oyl Sliogas
Ol Czge pls oS0 (Lempesi et al., 2013
oyl (Bjerring et al., 2020) S (s pdcum!
3 ol 0p3d ials plxilw 3 S g ol cé) 00
oS (Cheng et al., 2011) sgi o oLiS o yiiwd
USROS RE IR P g
Wei et al., 2011 Pineiro et al., 2010) sas o
Zhou et Wang et al., 2017 Abdalla et al., 2018
A5 oo udlS ) a3 se ader a8 Culed (o g @l., 2016
Pineiro et al., <«<haou et al, 2016)
.(Shi et al., 2010 Kumbasli et al., 2010:2010
sl Shy 0 i b opls Gl wnlp s
LS 5 slosgs o515 GialiEl oo | S (Susls
Wang et al., 2014 ;Costa et al., ) S z,8 5 J5

2015 :Lu et al., 2015 ;Zhan et al., 2020
L=els (;Makarov et al., 2020 ;Chunli et al., 2008

Chunli et al., 2008; Pietola et ) o1 s lagss cud b
Kurzetal., ) oo Olly, olme il @l., 2005
Chunli etal., 2008; Wang & Johnson,2016:2005
0 ol s pddaa jialS Coge (Cheng et al., 2011:
ohlSes 5 GLlde YA G Sen 5 gyem) S
( Makarov et al., 2020 ;Zhan et al., 2020 «\Yas
Khademol hosseini & ) S  iolo,d jali8l
Sl 4 axgs b oo 5 o (Yazdani Jahromi, 2010

sl S aS sbaasie »als Wb gl e


https://pec.gonbad.ac.ir/article-1-846-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-01-29 ]

yl5en 5 (Folo e sps

B b9, 9 olge
axfllao 040 adlaio

LS 152 00 g Ll Ldods ogSolg s oyl yo
Solels bdag e slocodled 5 pls agdas Hlai 5l ey
&l culylo o5 1 laisle Glicwl [0 oliwds Cooal
Ol e s @lye 32 gy (al (6l 0bimens
5 S Lauly ax aSol 1 g g co ganse 055 0lgu
Blad 51 095581 plgieas win Gl wasS &l
&l ogen Yl (G £95 9 (SlsST Sl b))
Doy AlS 32 9 S o po gz il (Jlomeds Jobt 398
Ao o8l gyl VYAF woolyde) 5 Logs gy (wlowl
5 Facshee TIV Al (3L eS0lee L cosg o5bo o
(2l ) ol T il a0 ¥ AVl sles (Sl
mhw gl e Ye0r VA ol asls 5 (VFAY
Ailoays 5 adlg L jo

ol 5,5 ey e M beasS o sl o
I oS e il aimolis 8 paals Elalllas
o 3,8 Slidas (glyzl jlany S S 59505 5 S
Lol 0095 gl sl ley 4
Sl oy, (Zhu et al., 2021) o )Sen 5 o5
2 S alerd 5 (Spd Sleogas p SasclisS (53
& W) 4 ol @ ez @8 e sl ez
039 el (RalS @ ye 38 5 el sz 5l S el
05955 e oS e Gl S 5ol osas
03,8 crge |, S o yiwd ;9 jad 5 JS i o JS
Sone ys slaba>de LB 50 (38 il (riioren ool
sl il anlllae v (gl jien S (g5t ol
Srao e Lasls 9 53 oS 055 8lges s g e
Ailoay )8 adly CewaVl BNy alye g Cews ol A
buly s> slaptanwsS| lyed &5 08 4 29 L
Sl g (G g9 Bl 1S (o0 Ll (05555
O3S 51 (S5 95 (e asdllae il 1 )l (o305
iz glacads Jl plejed (o) b oS Cul Slisios
9 iies®) el Elgil 5 (5,8 9 Lawgie wyad) plo sl
syl 5l oy 56 anslie Ban b (bl sl g
2 S glesd g (b Sloogas p (ow)n 990
2l 51 ool a5 ol 4z ydy bl axlllas 5,50 &30

05294 (o) 2 930 (% o SBpiuwsST o e sl


https://pec.gonbad.ac.ir/article-1-846-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-01-29 ]

1Fe) liunn) g 30l o5 9 o 0 5Lou (o0 0590 [ LS 099 Comn ) cblis 4y 15

Wreae Whess WTear W

TAAL -+ TAAE s e s

THAY v s
L

265 3lgm L3l Sye sla flol j3 aalllas 3490 (dblio Curige

i & 4
s 3 1y
= = [} kY
= .
i -
. {
et [
o
< L
4 ~
/ N
+ + + + / |
g @ s iy 9 e e = P0jECTIIN - WS 1984 ; I( e L
o - . o ——
0 st gl ML km T (
CS whestd \"/ a [ 1z [E} 24 s, 1 o)
-/ 1 N
Weaas Wiees WYeas Wraan WEean

WEesr
'

T
LAVCION

T
YL

Ol g olyaijle (Ll cogS Slgm (liw yoels 55 alllan 3590 &1 p0 Candgo —) JS&

Olyean S sz 8L cod Gblie plaieas ool

3 58 Ol e Shle—Ll 5 ol S a0l
039 Juzd calize gly> slacsa & L odgamme (pss
Olyeds Sy alS g gz b &l 0 51 Sy e ol
Ol (39) plo lyzr w3l 5 Al sl cd e
Sz 34 le Lol ol s Ll [Les u
5 bawgle iz wihwsS wad gl wihesS gl
335 (68 5 waiw®) (Al lyz g8 a6l
deo)s 4 2lS gy Jold ol ity Slasiia
2 &8l 1 So 2 olen SlodisS (n ege 5 Sl gL
el 0 (1) pdr
Slog o lasbinl oy alF s glo,les 51 G 0 50
5 =2l g et Sz 53 LSS 99 p0 e foows
Job 5o Sletnns - Solad JSb @y aabad 55 jlad
s 5SS 50 50 5 Wad e e Ve r Sl S
ol py S s il Yo U jaw Gas 5l S diges
SB oBinlo;l 4y casls 3l o S slodiges 00,5
ey <039 p3lie (o p jolaiedy g 2l JLa
o el oS (ool ol LB jad i LB
I S Cusb) ao)0 (S1 Z8L e fte oS

G (9
SeS s glye 00gume gl Sl jslareas
30,8 Ll dilaie ogs o,y 5 ololiis IS
Sl ol szl b lakss canlllae Slasl ol
anlad ol yom &y (57 g b gS) (Al Gl b S
15 LS YOF comlane b oaih 5 ame) Al 10 33
(Y JS) al bl ole ans Sty |z Jund $ oo
Sy aold o o iy &ilie S5l (610 paiges
b iy ol VYA olo 5 Loyl U ol 514
ol Bl a4y (a8, Sl 5l a5 (a5 e slooliiys,
P50 g5 Ol wdessy (Sen S g (S5 s
5 MisS Sl oS A5 S pe g Jlndde wle SIS
b glyz g bwgte lyz cou adlae s o8
Bt by 3blie e i oS 5 Ll
(o sl 5l agie sl SS8) iz Sl
aSdy (sl 009 s a1y 0 g ge plo dlawy ulil
sloodgaze 4y 99290 Slapls (i (e (bl
gl b gl e sl 45,5 & g0 S5 |
A Gl bl Glsiea (s s glaoly o el
oS Jo 5o «(VTAY (puie) Wlod D 5 yme | o
5 ool 4ty o] ol 51 i 4ol Uy oo blis


https://pec.gonbad.ac.ir/article-1-846-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-01-29 ]

oliSa 5 SBolo ol

9 o 3 gl 5 035 4 e e 5 S puis
S hn) Wb (5 pSojlul ylegtd wald (B9, 4 peuilty
OYAY i

oibesl o CEC 5 S5 sl colaw caal o5 p0lls
ool ul b 59 yial,b 5dUT jolate cpy auzd S 15
YR £ ESNC PN 1\ SO SN I RVER SR

8 Oy 4 S Cagh ) (S als (5 55eg,008
039 oSl Sy by, an T oS o S—is 5 5 0
e PH 4 ol Gails (o9, 4 6 2B (ogase
ool Gogy & CEC e EC i) a0 (Sl colon

ol o SBSS ( pian 3 U SlaaisS by U oy ALS o Jolib LS by oo ) g

plo sy P gy o

Ji 6[.#43; gy Cb" KW %)

ol yor SLBAGS (2 Yoo

aiiwsS lawgis sl,>  Br.to+Da.gl+Fe.ov

QaweS wak gl,>  Fe.ov+Br.to+Po.bu

o5 bawgis sl Br.to+Fe.ov+Po.bu

o5 aals gl Br.to+Fe.ov+Da.gl
sheals gl > Da.gl+Fe.ov
K3 Or.mi+Br.to+Fe.ov

Bromus tomentellus (Y1), Dactylis
glomerata (\Y/Ad), Festuca ovina (\ )
Festuca ovina () Y/44), Bromus
tomentellus (\ -/ 8), Poa bulbosa (\ /- )

Bromus tomentellus (V#/10), Festuca
ovina(\ ¥/A0), Poa bulbosa (1V1/- )
Bromus tomentellus (1 ¥/1), Festuca
ovina(\-), Dactylis glomerata (A/V0)
Dactylis glomerata (\Y/¥0), Festuca
ovina (A/AD)

Oryzopsis miliacea (Y'v/¢), Bromus
tometellus (\¢), Festuca ovina (\Y/))

Lolium perenne, Poa bulbosa,
Trifolium pratense

Dactylis glomerata, Lolium
perenne, Stachys byzantina

Dactylis glomerata, Lolium
perenne, Hypericum perforatum

Poa bulbosa, Lolium perenne,
Stachys byzantina

Poa bulbosa, Stachys byzantina,
Lolium perenne

Festuca ovina, Dactylis
glomerata, Lolium perenne

Olyle oyl (095 Sgu cyline st 55 axlllan 3 g0 dilaio 31 g pgbas —Y S


https://pec.gonbad.ac.ir/article-1-846-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-01-29 ]

1Fe) liunn) g 30l o5 9 o 0 5Lou (o0 0590 [ LS 099 Comn ) cblis 4y 15

sy 3 o3 U (5 Ses alie 5 sine Sy 5
A0,8 sl SGls
Ot S Sl as (sl 48,5y (uily)ly U1 b
Vi gz o wisg Jbop @iy hls a5 iz bl
(o) 22,0 ¢ s aS oy las b el sals 155
Al 3blie o SIS pe—alny 5 (S0 S lan
Gblio oo Lo yusie w0 00yl (o)l Sxe OS]
(Y Jsuz) ais sanlice (g,ls  Je OB

Sl OSIs Gigy sl p 5Nl aslie ol
3 S Cugb,y e a5 ol i S gy sy
ol gl ddlio b g (B/3)) 00 [y yiin (3,8 ddlaie
Ceilas 3e2g (6l g S| aal gly> g oS
Sad—3 sz S Cash) Ol (S eizren
(VY USCs) casls gl (YN F) scawsS

olel ools Juloi g 4y 225
nesls (995 o 9]
O sl JBa ush) ol (039 sle e
53,8 o0 o Jlo i @ig Jledls s Ged Sl
o fad b (S S Colie g s coeasliy o)
b i b Jlo g gy Josd S 4 (5595 9
sloosls 3l e slots; (oled plasl s Lo poiie
4575 6lp Syl b sloggasl 5l s wiats Jloyi (o8
o oolital T koo

YY a5 SPSS ke 5 4 ookl (glaslbl coles
5 oolial b S glaosls o9 Jlay Il 43 s ploxi
S lwools 5 o sy Bei ek B9 S5alS (05
o jlealii—ul by win)S ood 5950 Jlayi 2255
plo g g pls sl Jlain o Jby )0 5 o,

g}""’L’)‘ﬁ 05"’)‘ oolas_wl Lv Sk uL_»aj_»a} 5 oJ...S‘P
A gyt ooely JSs9,S 50T 5 (ANOVA) 48,1,

axdllae 890 Hlowd il 50 SIS Gluogas il ylg 4325 JIGT s -Y Joua

F G)LOT 60|}T ‘\9.)0 )J.O‘)Lz

O/ AN” I (Q0,0) Cusb,
AR o (PH) aopl
Ay 0 6ol JE>
\/ga M I (Quoyd) oy
Y/IAY” N (32,0)
VXYY S I (do,0) s
AAR o @ds/my S xS colas
YA ™ 0 PPM) sl
DA I OPM) 00
FINT o PPM) 39 55

SloFme pae 1S o0 ) Gl S T e O B ) o T s 0 0 5l S


https://pec.gonbad.ac.ir/article-1-846-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-01-29 ]

olSes 3 ol s s

6.00

5.00

Cagb) wo s

4.00
3.00
2.00
1.00
0.00

Gl gy akwsS bagio lyz WikweS b sz o bwgio gy 9 W gl

Olyijle ol g8 dlgu (yliw poed 53 aslllane 3550 Hlood (i (e TS Curgb ) o 53 (Sl donny Lo Y S0

16.0

140

12.0

10.0

Oy ey

8.0
6.0
4.0
i l
0.0

Sl gy WS huugio gl WhweS wal gl gl buwgio gl I gl

Olyijle ol c0g83lgu (yliuw yoeld 53 anlllane 350 loud il (ot S (o) 0 )8 (aRilno dunny Lo - F IS

0.25

0.2

El
1
\%3.

Gl oy e sS bagie oy WihwsS Wb gl o bwgie gl ol wad gl

Olyijlo (bl c0gS dlga (b pels 50 axlllan 9590 Hlood' (Aol S (S0 SN Lol (Silio dunnylilo -0 S

Sl gre S 05 Lo sblie plw o Sl
olis bl (o S pily ooy p (0 JS0) ciils
MG‘PMMJb).))_@&uJASQIQ
Wl gl cod dalaie b aS al il 1) lade p i
Gz o adlhie 10 5 aie pl Jlade o eS ol

(B US8) del Cawots axiwsS Lawgie

390 dilate (Sl (o () o3 (S0l anlia )3
XS Qs (gl ddlate jo o Jlade o yiios axlllas
adlaio 4y byrye 50 o] Jlde (nyeS g wel Coay
Gl sme S Gble plu b aS 0y o8 wous gl >
oS colan (Sl annlin (F JS0) cal il
39 o gime WS 3529 5l Sl S i 3blo o
O i 45 (5 sbos il 00y w0 )0 Sy (g o] s
aghio b g cowl ool cwody Al gl 0 ol Jlade

Culan cwl e sl BT o8 sl gl e


https://pec.gonbad.ac.ir/article-1-846-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-01-29 ]

1Fe) liunn) g 30l o5 9 o 0 5Lou (o0 0590 [ LS 099 Comn ) cblis 4y 15

Lo 5ol s dly JLSC—wg,S 5JUT =l calizee 3blio o Sl g Sl 4 uglde
S s s Jley mne shld a5 ole el Ly satli gl aghaie yo OV ke (i aS ol oyLss
29 J)‘Q .)5?5 Jl})—“—hﬂsfm d.la_..u‘jd.u 6)10‘5&0 (.5)“)(5““’“’ ;S)LD‘ Blf AJ;.\....J 6‘?50)34.0.‘4*‘0[45 009..'
(Y Jeuz) o)l ghlo gime 31 o el b bl Cov dadlaie 0 aie ol Jlade o eS ol Al

Gz cm didlaio baS oog diawsS wua b gl >
o) ol anilas (g lo s B! wiansS lawsgie

(v

31

a
3

29
3 28
,; 2.7
g
o 26 b

25

2.4

2.3

&5 Sl Gz desS bwgio gy WS Wad gl g b gy Wb gl

Olyisle (Ll 098 Slgu by 50 axlllan 3590 Hlood' (Aol (2 S iy (aSkeo A Lo —F JSC0

0.88
0.86

0.84

0.82
0.80
0.78
0.76
0.74
0.72

il glyr Ak bk gy iweS Wb ohy 9l Lo sl 95 W lyz

(PPM) S (59 i

Olyijle lowl c0gSlgu (yliuw el 53 anlllan 350 loud il (ot S (59 i (SSlae donny Llo -V IS

andllao 3590 slo i o S Slooguas 51 (5 ually JSaws S 5IUT @l =¥ Jour

Yl & o3l a0 oyl
Y/ Iy PPM) ,aus
AJ3a"s 0 (22,8) &5
A/Rq s A (20,0) JTesle
AR I cmol(+)/kg) CEC
L JAY¥ANS I OPM) @nds
At o OPM) (o 5

Gl sre pas 1S oy )l S T e D O LY o T s 0 0l aST


https://pec.gonbad.ac.ir/article-1-846-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-01-29 ]

ol 5 (Bolo e s

(PPM) yhund

AR

4
2
1
0
el gl

WS buwgio gy st wad gy Flwgegly  Fwabgle

519931 (oLl 098 33 (st e 30 4o 3190 Lo i (ot Sy (55l gl —A S

SL 28l g5, p Gl lz Glhoald 36 pae
S 15 sl Sig 5l S il a5 el s ol 4
Slplo el g0k Kiw Sloogas 50 Cxxd g 00y
oasily b nge ol o0, S el 6,086 pls ol )>
OYAY) 5, 5en 5 555l ((1FA0) o San o o]
9 obBE el sgmen (WWAQ) ) SKen 5 (55w 9
o8l Ll 5l Sl |, S 8l 55 (VFRY) o Kes
L |y Cu e H3b Cou oS Wb e ole S g
Ol b 698 Sl (Siwen (PH) S anal
bl asSul 4 azgi b o)l S (g0l lge 5 Sk
pelll g3 Llod 4 g oud @3ly m O pslone ;o aslllas 9,40
— e ST 1095 5 SLSG Ll 5l s poke Blge
sloas 5b cod sl S anawl polie 0 gl
5 el Sliass mls o, cdalie 1> lisw
Chunli et al.,) o, Kea 5 Ls> (V¥A+) o], Ken
5 LS &, «Shanetal., 2011) l,Ken 4 ;L (2008
Singha et al.,) l)Kea § Ko «(OYAY) S
S ananl Grd il pos wse 5 (2018
el ol gl
qoed8l b LS )0 0o juie 5 pendS (o polae
sl(Tarmietal., 2009) col (5,0l Ko 9 S 2l
L alizee clacas 3l cov alF jis bl aSl]
5 laals 13 e 5 ool ailaie oy o senlil Ll 4
ORISRV (PR NI SHRPINE S9
el 0355 I e o bl Ll a LT Bk oyl by
Chunli) o,Kes 5 Lis> 5 O ¥+) o, Ken 5 (gaes!
polie a5 wols lis og3 Slllas o (et al., 2008

0 dy ood 50 el (sly 5l e suie 5 S euon polis

Ayl 18 6g,5 90 0 S yaud wlulp bl as sls
5\39m5§%m6|ﬁ‘Mélﬁ&u&l%;
bugie Gl (32 Jolo pgo 095 hlie jo i)l
©oue e o 3 YU el oo pl o 2 ¥ 51 S S
O ke (1S g o8 was gl Cov adlate 4 Haud
Gl 4l 3las wawsS awgie gl o ddlaie 4 5

(A JSs)

S5 Az g ey

r S g Alge pb o gg e
S eba 00,5 S Slewd 5 S8 Sleogas
(SoySl colan polae liEl coge il ol
223 Yl &5 oo s S a5 G5g 5
Oeired 05 ocdnline 5,8 ddhie o S Cugb,
ols las asllacs o590 3blie jo S jaud polae gwyyp
3 S e yolas plo g8 g 1> Gul 50 Cou oS
5 35 Wl slr (hedl Gl w8 S 18 6,5 o
5 a8 ae cpl ol Coge aiaweS wald gl
6‘)-? 9 M; .b.wﬁ.uo ‘_g‘)_? ‘d)s dalaio a5 g;l"’
Oz 5ol lid 1) 1aud 5l (6 iaS e o5 awgine
B anaul (b S asdllas 0,90 sl ol )by oy 5l
)Q [°")""*‘° 9 M ‘gﬁ'ﬂ OQLO ‘U"; sCEC ‘MM ‘GJ.EUO
I alitn gloas b adlas 550 alF il bl

cadoly las (gl gime BB


https://pec.gonbad.ac.ir/article-1-846-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-01-29 ]

1Fe) liunn) g 30l o5 9 o 0 5Lou (o0 0590 [ LS 099 Comn ) cblis 4y 15

cge a5 Cals S T oole 4z w05 rals
335 o0 SB 03955 S8
peoly yaie gode polie il Coge plo gl
sl > raie Gl Jlade (npiie &5 Gomod 0w S
~Cewsdy WhwgS Wb glyz g o wad sl Al
S 1y ol ol 8l b el polie o ial33l ol
Gk 3l pelly oS n ol jea> Cote ST e ol
5 OYAA) oS 5 JosgS .ail Ll ggdae g (o950
olidss o Javadi et al., 2006) ), Ken 5 g0l
OYAY) oL, g LS )15 a8l caws gl pl 4y 095
o S ety Gl crse 5l sl 08 o ol
plo ol oyl sl Grolidl ool jlade o ies Lol g oo
5 o9lgls Sl AL Sjgo (g8 b amlic 1)
Kumbasli et) -, Ken 5 JLolaS (VYAF) Ko
(Moghbelietal., 2021) |, Koo 5 L «@l., 2010
Samadi Khanngah etal., ) |, 5ee g olils gowws 4
UM d)an )3..05 sb.a‘o uyw fon IS 0531.(‘- (2021
2 BLS gy woys 539wl Jedod S el
yae ol Gl Jele 1) (wads glz) gl ddlaie
Sigha et al.,) ol,Kea 5 K 5 (\YA%) oK
Uil 38 L el jlade zals 4y 043 Slalas 4o (2018
...\3‘0.))5 o)L’L‘ r:‘é ‘_g\).? AW
Gy cow bl jo jaud Jade op i @ pluwd
2lo 50 el Cassds aali gl z g atiwsS ¢ g5 wuad
aolie yaie (nl pliee 3,8 abox ) adllae 550 3blee
5 & oy b plaisl s |, (6 (goue
A ,o S aws il (Lietal, 2011) o, Sen
SVl o peesilSe w0 Co | L ol 8l
S el a5l o 005 a0 S Soud ol
s S eS| sgimme LiblS iz ge Wl gl > dalaie
Ol (idlS g yaud alox 31 polic i ail 8 adbass
o Gk 3l 6555 ad e =Y 05d o0 ] 28 00
> u‘"‘)5| LAl gl cou gble o ‘a‘o Egdoe g
9 LS g1y oyl Jlssay S o 1) yaie ol 053
Ol el a4 and gl s OYAY) o Sas
O oly 4ot 50 S mhaw ;0 jhd fLioy (6 pdy i

‘o

Oes 5 Jle s Bl G mls 57 > o
e 2 el Gl slocas L5651 Sl (VYAY)
el 035y S S
Olee Gt e (nl mbs uloly 1039
S8 b sz 5o ol 5l o g Etl liz 50 G3g sk
S 3955 Oliee GilBl el Cawody 38 adlaie g
WS g 95 S de sy S (il gl U
SIS e s S e R o Wl e
28l oleger 2355 655l 5 Sl0sS S 5 50 et sk
ohen 5 J g (Gaoetal., 2007) |, Ken 4 55 a5
oLl gabge ol 4 045 Slalllas (o (Li et al., 2011)
Han et al.,) ;)52 3 olo iogh mls s ,S
5 55 Slisiss 45 Jb o Ceul yal (nl dige 5 (2008
Dong ) I, 4 SSls (Wu et al., 2009) |, Son
(Zhou et al., 2017) ., Ken 4 o5 5 (et al., 2012
OHen g olwls saas ol Hlis 1) g0 ol B>
suiw o515 (Samadi Khanngah et al,, 2021)
ol gl ole 1y plals ady) JYL e g lonsS
dlin jo plo gl Co bl )0 S 59,00 polae
Liet) o, Ken 5 J hdms j0 .2l o 3,8 ddlaio b
&y Sl ale 1) als g5800 40 04590 0,6l @l., 2011
GlapiumsS] jo o1 Hlie GRalBl 5 3g5 A5z
dihie )0 Gj9r 0pd Oliee pog Vb Cdls (oai e
e slanly o PLSI sae cleas Wiy oo 5,8
(MIligo, 2015) ol pls gl 136 o 59 s s
(Chunli et al., 2008) .|,Ken 5 Lg> b ;o
53 e jebas 1) 3,8 adlate ;5 (5955 Ol SRl
Gk 5l S 03955 5 (S 83959 oRIPF L bLS)
SIS ety it ok 5 aLS Aty 5 55
Oeizmen Wlooe (LS Gide (395 polie C8; e
Sldllae o 55 (Zhang et al., 2014) o, Ken § S35
OLSen 5 S05 (izren WSl S g9.d90 (nl 4S9
&S o ole 09> wlidss 4o (Deng et al., 2017)
Sor 9 S Y Gidg g (2L hbg el Gl
odle (5395 (I3l 5 olS i a5l g S Cagh,
03,5 o0 38 dilate ;5 (59 Olie Gial3il s S
5 &,8 (Liu et al., 2020) ., Ken o o2) adss ,o
oole | (S b cbiliz (sl (ele 1) pls 59,9 51 (6 5 gl
i s a3 S 615 Gl ool 5l S T


https://pec.gonbad.ac.ir/article-1-846-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-01-29 ]

)l5en 5 Folo e s

ol Caled o oS 03g 38 5 pFS el g (aLS
ol @il Jisa 1) SIS sl colas

ailaiie ;5 SB Cusb) w0 (n i S92 iagh
S azm 50 SSlyte g Fogull (ol S ibg Joa 38
5 3,0 aild el adhaie cpl o pls ol 5l b jLas
b fogsl (iudgy Hliiul Cuo b asie 4 pls 39,9 pac
e (nl a5 283 o0 9250 slaaish I iy elis)|
gl 51 3,0 5 P Sl carge i illale b
230,85 o cam | S Cugby i do)0 il S
«Chunli et al., 2008) .|, Ken 5 Lis> o, Kings
iyl 4 043 Sllllas o 5 (Ebrahimi etal., 2016)
o3 S 3100 0,81 550 33 51 o S s,
il glyz cod Bblne 0 S Cosb) o) s YL
1 Cusb) 50 @ gl e ) 5 was sl
& adlas mls cails S susb ) sgimme popls )0l
Uiy Laels as sl olas (Lietal., 2011) ) S 4
Iy pls sl wads uldl amcs o olS adgs 5 aLS
25 GBLS 5,55 5 e &5 (505 oS sl lole
28,5 ol S (Sugb; (sme (13, VU 4z
S u.eb B ué}u )‘DLSM f“’c)k_';l'c S 25 oy
o @bl 5l (S5 50 () oo alllas 590 (3blie )
awal gl con athie 0 Ja e p Cow a8
Al b1y sylogine BB ol 5n 53 wikosS
als gl el @ amgi Loy lis aedllas 050 3blie
S oxswo Sis OIS s yo e sl Jhle wilgs ges
O el cpl saS plaie Jele L cplplo il
S,90 3blie plu b aiawss wad sl o adlais
adlaie ;o i ey IS 4 S iole 8 042 g dslllas
sl el 1) @0 G238 omes anl Glyn wls el
shls g yow o as cdew 5 0 Olyd Sloals 5 Jox
Condls iz oy 3y Sld A Cond (65 (S ot
ple & cad dslaie (pl g0y oo Codlé Coge aS
3,5 (390 Gble

2o sl Glyes (Reon al (B A plpreas
Cadls gl g9z sl |y il glz pegasas el
e yolic 43 2 co> jl logas (x5 50 slaptasS]

A

Geiod gl a0 Lol b 8 el Lol o plo 5950
ole (Haynes & Williams, 1993) ;olly g (i
IS5 2 aglS' (8 e i 5l o3 $O 31 b oS s S
OSen 5 (ggll (o ;o 00,5 o0 5L &lye 4 godue
Sawd ool jlade o of;T (Eldewiny et al., 2006)
ol sl L2l sl ele 1) JT osle e 565 canay
5l S o Ol il sz ced bl 3 ais
SB Gds LB jaud Jlade sl OYAF) LSes o
@ by ) wtnss 5 ol 2ol glizr cod adlaie (o
g OYgad iy b jedde e a5 plo ol vo g
oo SE gl ;0 9z ge jhad i S g S Y
5 (Mligo, 2015) Sl aslllae bt .cauils o
9 LS Slidod oS Jb o sl oog 9090 (nl wge
s K 9 (Mekuria & Aynekulu, 2011) ool
L ,aud oo 2elS 4 (Sigha et al., 2018) ) Koo
cailonges o,Lal > ol ]38l
Pl il bl (S Sl Culan
cod gble ;o (oSl colae goae jlade oy iy
5 odal Cavods o5 ol Gl g mdl gl> S
S skl s 5o addllas 3,50 @lye o b T B
AOVAY) Len 5 LS g)]5 .ol 00g o gxe wo
5 el o Jeddi & Chaeb, 2010) csl> 5 (o>
sgr wlids>s o (Steffens et al., 2008) ., S
Oyl a0 il gl aee Jole 1) plo gl a8
Oy Vb cage &5 Wboe oo SB G g S
W e Sle 40 g oud S (6,58 a5 S ol
Oles 5 saexl 008 o (oSl colas il
O (R G 3l g &1y 5o Sl e esliul (VYA )
& les Gl 5 i olie 058, VU bale | (LS
Bagherietal.,) l,5en 5 5,80 il o S (5,00
, 55 (Ajorlo et al., 2011) .|, SKee 4 oJ,>1 (2009
PR JES EURVCE PR stlin b 4 05 Oldass
Colaa e YU ode (Ajorlo et al., 2011) . SKea
20973 ]y o wal (gl e oy g, yo (S S
SE 690 Slidl cel a5 wils oo g5 gg800 o 2
(Mut & Ayan, 2011) LT 3 ol SRz )0 00,5 o
Khademol ) s> by 3 ool pols
Ksls 155 (hosseini & Yazdani Hajromi, 2014

sad SB (Sl Colaa el Coge gise 5,5 oS


https://pec.gonbad.ac.ir/article-1-846-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-01-29 ]

1Fe) liunn) g 30l o5 9 o 0 5Lou (o0 0590 [ LS 099 Comn ) cblis 4y 15

o G Cbli> 4 il KOS a5 e spgr Cans)
MA-YD (MY lols

d)ﬁ ).l‘ st))..)» AYa0 uw ‘6)l3M| o 56;«:}‘ 4J ‘(SHg
alllas) (o glpe S oleerdsosd Sloogas »
o &yl o ey i K( 5l ) Ll 4ty ns aSle 6090
AREAR D)

Syen 8 5 oy AR s mloghs o et ol
Sl 0 S pled 9 (So5d Slho 5 ()5 S
wolidas €5 iz 5 Jee Sz bl ol ass
NV (%) £ o)) el slopivnsST
# 2L Gbg Sleegas p el lr o pae B
sl 5 e ASnlS ol e Bl 10
AFN-AF(F) £ L/ sl polio dlo

oBasle wlylacl o0, 5 (505 )bt Jao/ AVAF | oolde
asao ¥V LS, plal

(s S op o Ilo . Cpmal k;ub,‘ of oy i (LS
als ol il glocmals Sl cw, > AYAP (o5
Vooyss sl 5 g 4SE Gleard Sl Shs
A0V-4F)Y ()

Slasas S AYAA o g o o oSl e JokeS
pely 5 ped O35y (S olge n el sz (sTUsS
g dige 5 psle (tagh —pole dlme «S>
FE-0% ()Y .o/

T« wp ‘Ls’l‘erq"" 0.5)4 T ‘ob‘)‘ pg; “pe ‘Go.bls
O &g g e sl Gz Cupae S TR0
Olin.a.‘a.i‘ 1S90 4.:.]Ua.o) S CJL...@}»A} L5>)" 9 ‘SQL._?
5 ) pole i W(pleiol pyrams L (Sg5e> S
YV= (VY (al mlio 5 (55,9liS 508 4 pole (ST
AT

sy Ava¥ T S > ‘88 oS "C" 99 Qb..slS
A gl .«(Ql)x)'u G 169,90 axdllao) r:lo LS‘).’.. USL‘L»A
NOVAPA (F-V)YY (S y[uiu'/a

sleoas ;3 YA gyl co Jole ol SoSn JLaS
o Gblie (BLS (ide S 5 g £95 » (lr i
5 pole K28, oblaase &l 169,50 axlllas (i
FAA-YAY (V) VY G Laeo (558/6i50

Sl S5g » 5,8 ;e AYV o (D> gaube g (g0l
e Gledol oo (il doss @lie y5 (BLS g
YVYY- «(Y)# (oo iRy ~ole dlzxo KL B 80,90
YA

\Y

GRBE czge 45 Cudls Haud g sl (g el
—0 8l S Gl wals g pped g S CuaS
gobe jmals o1y Bl pian el gl 008
- 00 sl jles 0590 0 Ll sl atils S lie
Sged oddlie S sloddlie o o eliie aig, oy
Folul JB g jugllae mlt a4 (pliws lp Geizeen
slals 10 45 g aawss sl Ol il awslie pgas o
S SG5elem Slogas a0 Olalllas | > alis,
e SpiaawsST )0 adsle CuinS 5 (9,00 S

30,5 oo dlpiiny Al

Lo
ey au?‘slsl} “p ‘(55)L‘*' M “pz “:JLC)L».‘ ub.lﬁy‘
o2 Sad b ey AYAY LG (g 0
0)5.‘> )b @ijy 9 JL’ GL%W?SJ)—& 6L®MM
Gl 0ja o e deliiingty 4,055k bl ¢l sl

AYY-\VY (V) #

Ava. oV oY “sl‘)ix)lﬂ L;o.'als C 6y9 Sla. & séw‘
S lerd 5 (Sopd Sleogas p 38 55U (o) P
el St «ohaijle HexS SV anS o
A=Y (V)Y

S AYAR P ool e e ‘L5>‘5"l> wpey o580
by 5 @iy KB gy g 23 (o S)b 153590
YeY-YAF (Y)VY

Cdd mipe (6 ldei e il dzlS AYAY L auslyl u
bl (g ls 0l g b mle JS oylol opDlpw 4l
RTINS R PRSP

SR digad i ST 4y i (slo 59, NYAY p o b (5 00>
55 5 Jpol p LSC b ploand 5 (58 slody o
Axas Y\‘-.L;o),a)b’}

Lthbu_\.m Y AYar £ ‘)f)lf < ‘ngl “) ‘ul.:fw
5 Sl g9 slagasls Slpss p el ol it
bl LT Ll 8550 50 aLS sladiss 0,515 g4
Obly 5 piye Olidod ingy cole dolilad «liws S
NYV-YEA (F)YE /)

<8 ‘6]‘6"".’ “p ‘d‘)’)dﬁf du “so)Lé “p ‘ual.d “oP 4L:S &)‘)
sbe g g5 5 ol @lise slocy pas i AYAY
s&djg)[f L?“’L“" Py .«OBL.A w‘ c;‘/vo B L;“b?f
A=V

2l @i gloas il adla AYAY o, 0p o S,
cblis> joliie 4 (LS Jibg 55 5 e slaasls


https://pec.gonbad.ac.ir/article-1-846-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-01-29 ]

ol 5 (Bolo e s

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

El-Dewiny, C., Moursy, K., El-Aila, H. 2006.
Effect of organic matter on the release and
availability of phosphorus and their effects
on spinach and radish plants. Research
Journal of Agriculture and Biological
Sciences, 2(3): 103-108.

Gao, Y.H., Luo, P., Wu, N., Chen, H., Wang,
G.X. 2007. Grazing intensity impacts on
carbon sequestration in an alpine meadow on
the eastern Tibetan Plateau. Res. Journal of
Agricultural biological science, 3: 642-647.

Han, G., Hao, X., Zhao, M., Wang, M., Ellert,
B.H., Willms, W., Wang, M. 2008. Effect of
grazing intensity on carbon and nitrogen in
soil and vegetation in a meadow steppe in
Inner Mongolia. Agricultural Ecosystem
Environment, 125: 21-32.

Javadi, S., Jafari, M., Azarnivand., H., Zahedi,
G. 2006. Investigation on grazing upon soil
parameters at Lar summer rangeland.
Journal of Agricultural Sciences, 11(4): 71-
78.

Jeddi, K., Chaieb, M. 2010. Changes in soil
properties and vegetation following
livestock grazing exclusion in degraded arid
environments of South Tunisia. Flora,
205:184-189.

Jing Z.B., Cheng, J.M., Su, J.S. 2014. Changes
in plant community composition and soil
properties under 3-decade grazing exclusion
in  semiarid  grassland.  Ecological
Engineering, 64: 171-178.

Khademol Hosseini, Z., Yazdani Jahromi, N.
2014. The impact of livestock grazing
management on the soil properties of
gardaneh zanbouri rangeland of Arsanjan,
Iran. International Journal of Agriculture
Innovations and Research, 3(1): 58- 62.

Kumbasli, M., Makineci, E., Cakir, M. 2010.
Long term effects of red deer (Cervus
elaphus) grazing on soil in a breeding area.
Journal of Environmental Biology 31: 185-
188.

Kurz, 1., Coxon, C., Tunney, H., Ryan, D. 2005.
Effects of grassland management practices
and environmental conditions on nutrient
concentrations in overland flow. Journal of
Hydrology, 304: 35-50.

v

olRizsls ol Latil .ol )0 (6 lami o g &5 ye NTAY e cpaie
Ao SAY ol 00

Abdalla, M., Hastings, A.D.R., Chadwick, D.L.,
Jones, G.D., Evans, R.M., Smith, P. 2018.
Critical review of the impacts of grazing
intensity on soil organic carbon storage and
other soil quality indicators in extensively
managed grasslands. Agriculture.
Ecosystems and Environment, 253: 62-81.

Ajorlo, M., Abdullah R., Hanif, AH.M,
Halim., R.A., Yosoffi. M.K. 2011. Impacts
of livestock grazing on selected soil
chemical properties in intensively managed
pastures of peninsular Malaysia. Journal of
Tropical Agricultural Science. 34:109-121.

Almaududi, M., Suzuki, S.H., Gavina, M.K.A.,
Tubay, J.M., Ito, H., Nii, M. Ichinose, G.,
Okabe, T., Ishida, A., Shiyomi, M., Togashi,
T., Yoshimura, H., Morita, S. 2019. Grazing
enhanced species diversity in grassland
communities. Nature research, 9(11201):1-
8.

Al-Seekh. S.H., Mohammad, A.G., Amro, Y.A.
2009. Effect of Grazing on Soil Properties at
Southern Part of West Bank Rangeland.
Hebron University research,1:35-53.

Bjerring, A.T., Peri, P.L., Christiansen, K.,
Perez, E.V.B., Hansen, H.H. 2020.
Rangeland grazing management in
Argentine Patagonia. International Journal
of Agricultural Biology, 24:1041-1052.

Cheng, J., Wu, G.L., Zhao, L.P., Li, Y., Li, W,,
Cheng, J.M. 2011. Cumulative effects of 20-
year exclusion of livestock grazing on
above- and belowground biomass of typical
steppe communities in arid areas of the
Loess Plateau, China. Plant Soil
Environment. 57: 40-44.

Chunli, L., Xiying, H., Mengli, Z.H., Guodong,
H., Willms, W.D. 2008. Influence of historic
sheep grazing on vegetation and soil
properties of a desert steppe in Inner
Mongolia. Agriculture. Ecosystem and
Environment, 128: 109-116.

Costa, C., Papatheodorou, E.M., Monokrousos,
N., Stamou, G.P. 2015. Spatial variability of
soil organic C, inorganic N and extractable P
in a Mediterranean grazed area. Land
Degradation & Development, 26: 103-1009.

Deng, L., Shangguan, Z.P., Wu, G.L., Chang,
X.F. 2017. Effects of grazing exclusion on
carbon sequestration in China’s grassland.
Earth Science. Rev. 2017, 173, 84-95.


https://pec.gonbad.ac.ir/article-1-846-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-01-29 ]

1Fe) liunn) g 30l o5 9 o 0 5Lou (o0 0590 [ LS 099 Comn ) cblis 4y 15

on vegetation characteristics and soil
properties in the Mahabad Sabzepoush
rangelands, Iran. ECOPERSIA; 9(2):139-
152.

Shan, Y., Chen, D., Guan, X.., Zheng, S., Chen,
H., Wang, M., Bai, Y. 2011. Seasonally
dependent impacts of grazing on soil
nitrogen mineralization and linkages to
ecosystem functioning in Inner Mongolia
grassland. Soil Biology & Biochemistry, 43:
1943-1954.

Shi, F., Chen, H., Wu, Y., Wu, N. 2010. Effects
of livestock exclusion on vegetation and soil
properties under two topographic habitats in
an alpine meadow on the eastern Qinghat —
Tibetan Plateau. Polish Journal of Ecology,
58:125-133.

Sigcha, F., Pallavicini, Y., Martinez-Ruiz, C.
2018. Effects of short- term grazing
exclusion on vegetation and soil in early
succession of a sub humid Mediterranean
reclaimed Coal mine. Plant soil. 10.1007: 1-
13.

Spottiswoode, C.N.,  Wondafrash, M.,
Gabremichael, M.N., Abebe, Y.D., Mwangi,
M.A.K., Collar, N.J., Dolman, P.M. 2009.
Rangeland degradation is poised to cause
Africa’s first recorded avian extinction.
Animal Conservation, 12; 249-257.

Steffens, M., Kolbl, A., Totsche, K.U.,
KogelKnabner, I. 2008. Grazing effects on
soil chemical andphysical properties in a
semiarid steppe of Inner Mongolia (PR
China). Geoderma, 143(1-2): 63-72.

Tarmi, S., Helenius, J., Hyvonen, T., 20009.
Importance of edaphic, spatial and
management factors for plant communities
of field boundaries. Journal of Agriculture,
Ecosystems and Environment 131: 201-206.

Zarekia, S., Jafari, M., Arzani, H., Javadi, S.A.,
Jafari, A.A. 2012. Grazing Effects on some
of the physical and chemical properties of
soil. World Applied Sciences Journal,
20(2):205-212.

Ozcan, M. 2017. Effect of rotational grazing on
some soil properties in Duzce of turkey.
Journal of the faculty of forestry Istanbul
University, 67(1):29-36.

Viglizzo, E.F., Vazquez-Amabile, G. 2019.
Reassessing the role of grazing lands in
carbon-balance estimations: Meta-analysis
and review. Science of the total
environment. Volume 661, pages 531-542.

Wang, D., Wu, G.L., Zhu, Y.J., Shi, Z.H., 2014.
Grazing exclusion effects on above and

¥

Lempesi, A., Kyrizopulos, A.P., Orfanoupakis,
M., Korakis, G., 2013. Soil properties and
plant community changes along a goat
grazing intensity gradient in an open canopy
Oak Forest

Li, Y., Zhao, H., Zhao, X., Zhang, T., Li., Y.,
Cui, J. 2011. Effects of grazing and livestock
exclusion on soil physical and chemical
properties in decertified sandy grassland,
Inner Mongolia, northern China. Journal of
Environment Earth Science. 63: 771-783.

Liu, X., Sheng, H., Wang, Hz. Huang, X., Li, L.
2020. Does Grazing exclusion improve soil
carbon and nitrogen stocks in Alpine
Grasslands on the Qinghai- Tibetan plateau?
A Meta - Analysis. Sustainability, 12.977:1-
13.

Lu, X, Yan, Y., Sun, J., Zhang, X., Chen, Y.,
Wang, X., Cheng, G. 2015. Short-term
grazing exclusion has no impact on soil
properties and nutrients of degraded alpine
grassland in Tibet, China. Solid Earth 6,
1195-1205.

Makarov, V., Savvinov, G., Gavrilieva, L.,
Gololobova, A. 2020. The effect of Grazing
on the Temperature regime of the Alas soils
of central Yakutia. Land, 9, 365:1-15.

Mekuria, W., Aynekulu, E. 2011. Exclosure
land management for restoration of the soils
in degraded communal grazing land in
northern Ethiopia. Land Degradation &
Development, 24(6): 528-538.

Mligo, C. 2015. The Impact of livestock grazing
on soil characteristics in Mount Kilimanjaro,
Tanzania. Journal of Geoscience and
Environment Protection, 3:24-37.

Moghbeli, Z., Ebrahimi, M., Shir mohammadi,
E. 2021. Effect of different livestock grazing
intensities on plant cover, soil properties and
above and below ground C and N pools in
arid  ecosystems  (Jiroft  rangelands,
Iran).Environmental resource
Research,9(2): 17-30.

Pietola, L., Horn, R., Halla, M.Y., 2005. Effects
of trampling by cattle on the hydraulic and
mechanical properties of soil. Soil Till.
Research, 82: 99-108.

Pineiro, G., Paruelo, J.M., Oesterbeld, M.,
Jobbagy, E.G. 2010. Pathways of grazing
effects on soil organic carbon and nitrogen.
Rangeland Ecological Management, 63:
109-119.

Samadi Khanngah, S., Ghorbani, A., Choukali,
M., Moameri, M., Badrzadeh, M., and
Motamedi. 2021. Effect of grazing exclosure


https://pec.gonbad.ac.ir/article-1-846-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-01-29 ]

ol 5 (Bolo e s

and dispersal limitation in shaping desert
steppe communities, northern China. Arid
Land, 10(3): 402-415.

Zhan, T., Zhang, Z., Sun, J., Liu, M., Zhang, X,;
Peng, F., Tsunekawa, A., Zhou, H., Gou, X.,
Fu, S. 2020. Meta-analysis demonstrating
that moderate grazing can improve the soil
quality across China’s grassland
ecosystems. Applied Soil Ecology, 147.

Zhou, G., Zhou, X., He, Y., Shao, J., Hu, Z.H,
Lio, H., Zhou, H., Hosseini-Bai, S.H. 2017.
Grazing intensity significantly affects
belowground carbon and nitrogen cycling in
grassland ecosystems: A meta-analysis.
Global Change Biology Banner, 2293: 1167-
1179.

Zhu, G.,Yuan, Ch., Gong, H.,Peng, Y., Guang,
Ch., Wu, Ch., Duan,Y. 2021. Effects of short
—term grazing prohibition on soil physical
and chemical properties of meadows in
Southwest China. Peerj
https://doi.org/10.7717/peerj.11598.

\[A

below-ground C and N pools of typical
grassland on the Loess Plateau (China).
Catena 123, 113-120.

Wang, Z., Johnson, D., Rong, A.Y., Wnag, K.
2016. Grazing effects on soil characteristics
and vegetation of grassland in northern
China. Solid Earth, 7: 55-65.

Wang, Y., Heberling, G., Gorzen, E., Miehe, G.,
Seeber, E., Wesche, K. 2017. Combined
effects of livestock grazing and abiotic
environment on vegetation and soil of
grasslands across Tibet. Applied Vegetation
Science, 20:327-339.

Wei, L., Huang, H. Z., Zhang, Z.N., Wu, L.G.
2011. Effects of grazing on the soil
properties to relation to biomass allocation
in an alpine meadow. Journal of Soil Science
and Plant Nutrition, 11(4): 27-39.

Wu, G.L., Du, G.Z., Liu, Z.H., Thirgood, S.
2009. Effect of fencing and grazing on a
Kobresia-dominated ~meadow in  the
Qinghai-Tibetan Plateau. Plant Soil, 319:
115-126.

Xing, W., Naiping, S., Xinguo, Y., Lei, W., Lin,
C.H. 2018. Grazing exclusion- induced
shifts, the relative importance of
environmental filtering biotic interactions


https://doi.org/10.7717/peerj.11598
https://pec.gonbad.ac.ir/article-1-846-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-01-29 ]

1Fe) liunn) g 30l o5 9 o 0 5Lou (o0 0590 [ LS 099 Comn ) cblis 4y 15

Combination Effect of Grazing Intensity and Livestock Type (Sheep, Cattle, and
Integrated Grazing) on Physical and Chemical Properties of Soil: A Case Study of
Woody Rangelands in Savadkouh City, Mazandaran

Seyed Ali Sadeghi Sangdehi,!, Mohamd Reza Tatian?", Reza Tamartash?, Hamid Reza Naseri®

!PhD student in Rangeland science, Natural resources faculty, Sari Agricultural sciences and Natural Resources
University, Sari.

2Associate professor, Natural resources faculty, Sari Agricultural Sciences and Natural Resources University, Sari.
3Assistant Professor of the International Research Center for Desert Coexistence, University of Tehran, Tehran.

Received: 2022/03/16; Accepted: 2022/09/14
Abstract

Intense grazing of rangelands is one of the most important factors that contribute to rangeland
degradation, leading to soil compaction, increased runoff, weakening and degradation of vegetation,
changes in rangeland species composition, and ultimately affecting forage and livestock production.
This study aimed to investigate the effects of different grazing intensities of cattle and sheep, as well as
integrated livestock grazing, and compare them to rangeland grazing conditions in the pastures of
Halichal, Mersark, Shesh Jouleh, and Bozkaleh Besout in Savadkuh city. To achieve this goal, a standard
plot of the modified Vitaker was established in two replications in each of the studied areas, and soil
samples were collected from a depth of 0-20 cm and transferred to the laboratory. All data analysis was
performed using SPSS version 23 software. The results showed a significant difference in moisture, clay
percentage, nitrogen, potassium, electrical conductivity (EC), and phosphorus. The highest amount of
nitrogen (0.86 ppm), potassium (3 ppm), and electrical conductivity (EC, 6.93 ds/m) were observed in
the integrated grazing area, and the highest percentage of moisture (5.19%) was observed in the enclosed
area. The maximum amounts of phosphorus (5.51 ppm) were obtained in the area under intense grazing
of cattle. The maximum amounts of clay (15.19%) were also observed in the area under intense grazing
of sheep. According to the results, exclosure had no significant effect on organic matter, organic carbon,
calcium, magnesium, sodium, pH, bulk density, and CEC.

Keywords: Grazing intensity, Livestock grazing, Rangeland destruction, Soil quality, Summer
rangeland, Savadkouh.
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