Vool o) o)lods va339 0,90 ¢ awore pole dslilad

Yv-ay

W8 (LS b )lre (A 2 (S aele g losudal jl abold ST oy
OUdS Lol yg 9 axwyl s RS w0 4> Parapholis incurva (L.) C.E.Hubb.
Tske Jalr 57 Bl (slrowsls O logara (!

Q‘J"l ‘ulf)f ‘ulf)f Gr.uJa C)L.o 9 6))5“ 'a}l.c olKisls aLg)L)).aJu" 9 éﬁ)A ouSiials ‘é’)‘ ‘SMJJ....Q,A 9 rﬁ}lﬁ 03;\
Olrl 8 e i OBl o alipo pole 5 s @l 0aSAlS (g o i 5 pole 09,5
U‘)"‘ s)93 nu,u)duc C,u..)).: oKisls ‘gsf.lﬂ)é fjl.: 9 &5’“’"]0 &JL«A IRV K aLg)lAK;? os)f‘ﬂ

AR RVARTARIERVIYROF I VYA FNY il o &b

Parapholis 455 alS sla,lae Sy » SB slaJole g lgseiol 5lalols 3l o) VFee  goke .z 9 LS .£.3 o] b g0m0
DY-YV:(ON Q. Jaowe pyle doldad . ldS liwl (g azt] slaas o o incurva (L.) C.E.Hubb.

Somal 3l adgle (551 a5 5l g 05 g geine a8 il Jlads Jliey5h slags o lalS 5 (S s le po 45 1 Bun g alislus
Ll oy e 3eios cpl 5l Ban S 0 Al e il Jlio,0d oSl g S slapd8l o aisS ! cnl o e g0l
bl ge pls jlyzeal Sl alols g S ol | (So5d sla Shg Jod 3l (anme sladele b (2LS 455 cnl (LS slojlre

o 0 b culs ol - Slatns gy @ lgeel Sl alold Jsbo 50 (mpeyie ¥ D Voo aalllas cnl 5 1bgy g Olge
Sl Elay yio il Ve Bjho Bae 5l S diged S M 50 3550 0 9 w3 Eod (s le po 48 (BN ppi b >
A (6 S0l 3 Iailial g, A e g 395 o T S 8l EC PH ush, os,mlls ogass g ol S sliand 5 (S b
8 ooliiul VA 453 SPSS 3l 5 o alfain ysees 5, Julows ) oS sla S35 b ke po 355 alS (sl lne L3 | ooy 2 510

4 Coed Slol )3 g ildes duo )0 oS5 Ol s Gl g Ly yo pls Slgzeiol 5l alold as sls lis (o0 AY) R jolie :ens g g bis
bog e po Sl 5 b 26 2o )0 oS5 (S lr (b g S5 Je Dja8 aslanils i 4B (SE ladale
A S Sl colaw g cdow ao )0 (pgase pya @hapwl a5 ol Hlis ol g s 0 AY 5 Ve VY Ll S gl 2l il

dilaio ;0 (5 )lo po jpa> p (Sude ;3L ()8 o3 5 b o3 (JST ) el e S g aiiils (g5le po ST g el b
Azl axdllas 5,50

At 53556 6 le o Slgl)8 g gy duoyd eST )5 e 13 S sl el b ds Sl el Sl alold o e wlidie 10 (g S ARt

g i3S (g )le po lgseiol 5l alolé guudS glaojlg

* Corresponding Author: Email Address. mahmodian@gau.ac.ir
http://dx.doi.org/10.52547/envs.30741


https://en.wikipedia.org/wiki/Carl_Linnaeus
https://en.wikipedia.org/wiki/Charles_Edward_Hubbard
https://en.wikipedia.org/wiki/Carl_Linnaeus
https://en.wikipedia.org/wiki/Charles_Edward_Hubbard
mailto:mahmodian@gau.ac.ir

o SE sledale 5 ozl jlalold Sl o)

Sber Rl abt ol 5l ol jee bl ol &
(Valentine, 2001)

2 weldl 5 885 ) it alozil g slodele Sos oS e
kol 5 SB culedys S sbml susgame Lz @
(Sepehrei o 35 3l 2l sladisS STy o)l o oslS
ozl Liwg, s el e and Khalifehzadeh, 2010)
299k 9 3k g T BLLL o L oy o8 il o 0, g il
Cp a9 (Todd et al.,, 2006) wb oo LialS o] 5l oo
4 Su05 bl )3 8550 55 (s o] e 5 1 )l
S sl oty 5590 bl ¢ 0sdl sl Sgls” alais
(Tarhouni, etal., 2010) acils (6 yieS 55

el 5l alols b ols 3,155 Khalifeh-Zadeh (2009)
LS Sl 615 5 Lk sladule ) S,y (Sl
e dilaie o« Sy 93 oal il g 998 o0 Dglite
D15 8939 je5uial 5l e B e B e alols o

g ddy o) o lalS STy, as wis S L Wesuls (2013)
s sl b cod GlalS Jlewsy oy Jsb
S o)l

yea> ol lzi Mahmodian et al.  (2016)
lgzeial 5l pls alols 138l L Frankenia hirsuta «545
SE il 5 IS (o aeps S Cusb; ol
ool 039y (2N lsien & ygon;

Jieyes sbbas o yo ols oLas Abrsaji et al. (2011)
S 2bple o i LS sleaiss g pans
Al STy sl feS (gyed g b Cosb,
yga> a5 wisls lis ks Mahmodian et al. (2016)
Salsola turcomanica 5 Aeluropus lagopodes «¢5 4o
e g odd ol ddlate o el alols b
aaisS sl PH (sl Jsbo 3 Sa3alsST ainge o
< 4 Salsola turcomanica 4 Aeluropus lagopodes
Al VIV 5 VIO

Glbgs Jdos sl oy, 5l eslawl L Heshmatii (2002)

LY RS

Sglite s Sy 5wl g5 L lnl ol Ceeire
Ll Oygo o lwolddisS )l (5 ke oKing, S
Ogise ool 6,55k 5 baisS cnl 0l » e slaele
.(Huisman et al., 2002; Baran, 2015) s 5" olgriw |,
G 3l S osldele 9 SSns il
P g o515 s STy 0 &5 Sl plaele
sl il MT)J S sl Sy a5l slodes i
slodele 5 Seislsn slaele) e sladale ;0o
IS 10 Cagndg 3 i 45 Cel o) Jsb 45 (ool
S oo pmrsST S0, K3 st b
» & 25 sbas (Mahmodian et al., 2016)
N J0595 0 (o5 £ 51N ATy 5 0 59h lacs)
45 3gai odalie (lgien |y 455G Lo 8)lge | (pdm 5
5 ST Ssb slond S & btisS yl 25T,
ol il ool ails (Suislen odled (pizmen
2 gl (S8 sz g ates 5l oS ek
Ly, el (Zahoetal., 2018) 54 o JolS W jl50 5940
5 Ll )3 f5e (danme slabele 5 codslla slaaisS (r
33 9 lagmey Cape 3 (ot 5 bl (ST

«(Piry Sahragard et al., 2011)
Sgazme Ol 4y o ysd Gl Loy dagspe p0 pls @598
S gl s a5 (il 0 Jad 1o ofig 09 g0
(Rajabov, 2009) sei o osslive ol sl Qb1 o
sla il adllas ly wwbn sleadhaie | sleass
pald S glaailais LS walex 59, brae sl
395 s &5 ole 2 (Tarhouni et al., 2010) wS' o
Sl GrongeS bt SO 4 Cad w0aisS] > bl b
ailaie wlo @yl JIE o1 o Sai a5 e o lgeial)
O e Wile,e a4 sl Al 4 (colpl
5 00 alads Q] wasl 3 SGoy sl u,.i....q 5,1 0 540

Al wolg> e | eolaiul o cud o9 ol Coge

VEe Sl o) oyled ¢ w0355 0,50 ¢ Jaame pole aslilad

YA



o)es 5 bogame

5 085 Jlads 5 0okS FO alols o a5 ol lils
09y 47!.».:‘ o o\.\méﬁ‘j )L‘Bd—‘ JLA.»» ‘_g).uojlj Y.
Ablge oI5 ile 4z 0 WY Gl baugie gloo
0391y sk YO/ aAldls Swi)l (oSl (yuizron
WS e iy Syl b QLJ laole alols ,o a5
Slymgol i oo (e 23l )l 5 550 ailare SIS
9 ob}g S stlm‘}b 6L®oli-u‘ )Lo—‘ uuLwl)J asalaia
53 s 05 el g, 4 sonlBl (g JLaS
Al gyl sl p Jol jo ashie LSl
LS slagi e Jols g azel Jlie,50 slogs e
s 550 olesls )5 blgl U olesianl i1l 5l as” aily oo
ol Lyl s & axg5 L (Hosseini, 2015) 5,.5 o 1,8 ol
5 S Gitig (Ol 3 9 05 (SN0 2lss
2 455,3S slaclad (gl caslie O (il 052
oolawl wiye Glgieds adhie slacpw; 5l ol J>
@l 0595 Jsb ol on (65,98l 5 pSeir il ety
il o g d )| B LT 5l 5

cloiz! golaidl (Sig

Al e gylaals sl ol jo ddlaie LSl oladl
S oo (SIS Sl yo Jals (99 azil i 98 &l
3 Al Gl 5 0e olasls 3 sl 1 oozl Lls) 5l a8
(Hosseini, 2015) 5,.5

Bl md

amly 5o adllhedjge olfiucyl cloiyme; oSS
Sy o0 i g A5 ) Ceny Slagyen (B S 5 S
9794 99) OIS wlsog, (80 olgs 5l ovas j5bay
[ u.e‘.'> )\b L{bu.o.o) oS e u.._u.v o OJ.AT
5 S Bl sy g 009 (28 Jlod 40 ()5
..\.»..JL:GA C_‘GM Q,.....)Los 9 005.3 p.:)Lo Vu.w 6‘)‘.) GAJJ
. (Khalifeh-Zadeh and Mesdaghi, 2008)

@ Ll g Sasans gl liais ;o ga a5
iz glaalsld jo Gmbf sleaiss &9 Sl axlllas
dr o b el 5 alols a5 sl skt |
2 lemeial sl alols molidl by cils e Siaod

o0 03938 STyt o> sladieT (e
Szl 5l (S g pls K glz 5l il Scasl
Sk 0 Bld slronsdy il 5 laptarnsST vee 53558
slanld (LS (i bs arF B jsba o col
283 gn )1 b o8 phummmasS] o 0 1) @iy sl
g0 lawgio a> 0 el ly> (Gurani et al., 2010)
Al oz b o adlate o e glaaiss gl 8 liél
9 aslas )J‘ S S99y as 03¢ WM)'& ).vl s.SJ L.S‘)“)
Eomayd dgboe LS Ay g Abg alS o
i ol gl ol 3] s el 45 5.5 s ogiee
okl 5 s Capoe lp s 2iboe S plerd
e bl g pae Dlesd s xSslr 5 by 5l e
sl adien il aily BT &l ol 5 el
ol aiiSo ol el 5 o sl o STg ies clotisS i
Sl 039 ke (S35 iz Jlgo SG sy s
CopisST 5l ail>asn cbla> (Karami et al., 2008)
55 ) IS g b slie p Sy e piliee (5
1 g,00l3l (Valenting, 2001) culayl 1o d9g0 (gl
aile) Sble § Sis glaashaie x50 slapiunwsS]
g biie sl g JlusSas il a8 (g 4]
5 5o ey lz JholS le il adllas wisd oo
(Solo p3) g5yl 0055 jpa> 4 azgi b o)l s
Cape o gl coeal 4y g (g azl slagiye

53,5 oladl w8l Sy S el Lele

iy, 9 dlge
andllaes g0 dilaio

VFe el o) ojled (o298 0,90 ¢ s pole aolilad

Y4



o SE sledale 5 ozl jlalold Sl o)

Jszeial 5l gyme YO+ alols «gaizs ol Lo (2007
Sezeial 51 g eV e B YD (gl sogaoe lgica
03game (5 e oo BV e e g lawgin gli> 0ngasme ¢pls
4o (Zemmrich, 2007) o a8,5 Ll 0 Sew >
brbo Goso 5l SL (s pFaiged 4 pladl (L 5o 35 5
A e il Ve

S 28l EC PH (5,055l gz oY sloials;)]
el yad 5 (59, oI oS (G5 5 ooy )
L EC o pH 5l oolazwl b pH (Gt opl jo 0l
o) (o8 > 1 YY) o o i cola 5l oslasul
L JT oe,S Hydrometric o, 4 S cél i p
s Kjeldahl g, L 59,50 Walkley - black g,
08,8 g o sy Seyla I Oslen o, Ly hus
.(McLean, 1988)

olel Jukoxi gy 525

Olyeds sole o o515 (b wo)s (Sl bl
Szl 5lalols 5 S sl Shg b annly slo i
W8S R minise S slopite (lyea
Gk 5l ily pitte St (i Suex nlple
oyt 5l o mpm el g i sl e
08 osliiul Al wiz gew S ) Jolod 1 Jiase
oslinl pEapls Alaiz (gum S (b9 5l Baiods 0l
5 b pd (AL bl polie (Sl w38
wy G ) il Aol 5 SB sle
ol VA a5 SPSS 5810 5 51 oolicial U 5 Lpuily s

GLSe s al) @515 ol 1 35Lis sael sy gl
99 3 Gh S iz b dihie 1 55k po LS 4555
29a> 5 Gibgy woy Al e 3l slz L adlate pl
L ol 5o 08 slz b adlate ;5 g)le po (BLS o5

ol G g aw 3l Gl oS a0 sl b ddlais

Lo

b a5 e & )ljg dawgs oo i slaailed gols a4l
Blogesy & 3 el 0343 5 (6 )i (5550 YA+ o
Sy arigs (plaS oal 0,95 5 55155 slaarins
0338 )5 S o5le 5 avle 3l oY L Glo ) Y 5
Uiy (Khalifeh-Zadeh and Mesdaghi, 2008) <.l
SLS ol adlllans jse abbhin slagye 3 oLS
w3l oe Glamis 3 ol 5 slasg g Aluis 5 Loy
Halocnemum «g5 Jols o olals pies g o
Aeluropus littoralisiFrankenia hirsuta .strobilaceum
a—sl - P. incurva 4 Aeluropus lagopodes
(Hosseini, 2015)

ol 9 S5 (5,10 paiges

o oobiil JLuw Yo 5l i ailu b lose sl S
S ol 53 5 0t Ll aila s slags e
Jelo 285 Sype ] (BLS (g 5 sl paiges
Slezial 5z jlad ) sl gl cnl 5o &S
&S col JJo cpa ad soliiwl (0] gie Glgiea)
oz Sl 2 @is 0 Fie sladele Koo &5 Sl
3 alols Coledye winSS obul cugae gl )l il
assle 3l s one e olie S sladele 5 jly]
Khalifeh-Zadeh and) oS o sgae | a5,
.(Mesdaghi, 2008

SLbl o lapls goos Jore alold (S igas jolaieds
S do Ceannd 03 4y (5 yoghS S alolb b sl
e e e R
et S8l e 0 O iy slasl (g e o
Oygods S8l dgl haisl Jore laady s )F
Az, FO asly b s cSuily aw g 00 Bolas
PO 4gS Sl b g Hoh> Wad HHas @ye ;0 Soden
Yoo dalllas cpl o000 5 cuilooly oD 2 0 55k
Ohgy gl ) alold slael jo myeyie ¥ oI
Zaho et al.,) oo cuby Bolar - Soleduw

VEe Sl o) oyled ¢ w0355 0,50 ¢ Jaame pole aslilad

€.



o)es 5 bogame

o it 23z (g ) S by 5l @l £ Jgu
«ls uLM.») u>5L> L;LDJ.QLC L 6)LA PO ol,s “,5‘1.: 6‘)—.’
Soyd g S5l egats (135 b Sl oS15
aloly S jad ke Lialdl b g iie alal, el
Sl cue

o ritio Wiz g Sy S ouilly SIUT @l A Jgaer
s plis S gladale L sl p5 ok S5l s
ahl, SB sl epate 55 b assinl Sl
Casb, aoys 5 S T eols i Lilidl L o it
S Eao alal

Wz OgesSy e bl LT @l Ve Jpae
) Jlgseial 5l aloll (o)le po ol jgia> (gl o yuiie
ol pogaze (g b 4gS nl Sy s oo plis
e (Rl L g i alal) (550 5 abaul (S
aaly i g T sole S sk, (S a0

Sl Cue

SsS) Lkl arslre (V Jsor) sl
olS by woy0 5 Slol oS5 e S, sladse
5 el el 5l alols 3 S slaJole b sl po
Olme R oo cal ool ool lis (FV Jguz)
)‘A.S.A 9 wb ).M oddsodlin )L.\.M O M
a2 go Gl g8 5 Je 59, 51 1y o ead iy

335 oo s (X) Jiie o psite L
3 e gl o sudicnd slaosls 5l eolaiwl b
sz Gl saikhis I S ye 0 oSl Jsb
Gl Sla Sy ek 5ok po WS (o5 5 Lawgie w0l
Wz OgeeSy Jae ouilyly Ul @l -F Jeue
s Jole b s, e oS g CL'{ QoS (6l ys 0 yuiie
erase iy b aisS ol o515 wls las pls S

Syl e abaly oy as 0 g S g0l

HgFial 5l alold Job 0 S s S99 6ok p3 aigF (BLS sbyLmo slo Firg polio (il -) Jgu

Table 1. Average values of Parapholis incurva and soil characteristics along the distance from the watering trough

(ye¥es B yh0) o gly (VoomFeo) buwgio 61y (o eoe=Voo) o5 (sl LS b S
Severe grazing (0- 300 m) Medium grazing (400-700 m) Low grazing (700-1000 m) Plant properties
0.42¢ 0.67° 0.89° (e 32 4b) w17
Density
0.21°¢ 0.43" 0.65° (xo?) iy gl
Cover
il
0.07° 0.09° 0.15° ol
Frequency
0.009¢ 0.02° 0.08° OIsred ey
Total nitrogen (%)
0.2° 0.44® 0.76° Jlosle 2oy
oC (%)
19° 1.45° 0,98° S s
Phosphorus (ppm)
8.3° 7.8" 7.7° e
pH
22.23° 2122° 17° S s
EC (dS/m)
65° 53" 35¢ e 220
Silt (%)
30° 29° 26" o) 2
Clay (%)
14" 17" 277 O dey
Sand (%)
14° 120 110 SE epane U
Density (g/cm®)
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Table 2. Summary of regression models of density, percentage of canopy cover, and frequency with soil factors and distance
from the watering trough

R? R Sz slbas Jiliuo yicto Ay o
Standard error Independent variable Dependent variable
0.62 0.92 0.194 el el bz gl e
Distance from the watering trough Cover
0.53 0.83 0.17 S sladele
Soil factors
lo gzl 5 3lgl 3
0.67 0.94 0.19 bbb 9
Distance from the watering trough Frequency
0.3 0.7 0.17 S sladele
Soil factors
lo lgzeinl 5l 5 |,
0.69 0.97 043 ) plo el alotl s
Distance from the watering trough Density
0.33 0.77 0.136 S sladele
Soil factors

p1o Jlgrial 5l alold g (S sladole b g5l o (Slglyd 9 (hubgr w0y o515 (g S5 Lo (il )l 3BT - ¥ Jgur
Table 3. Analysis of variance of regression models of density, percentage cover, and frequency of Parapholis incurva with soil
factors and distance from the watering trough

SIS Slayjo Sl Gl € gaxo oske! oo yeiio anily yeiin
Sig.  Average of squares  Sum of squares Statistics Independent variable Dependent variable
0.048 0.078 0.086 05 S sladde ity
Regression Soil factors
0.01 0.39 0.11 097 bl slalet Cover
Regression Distance from the watering trough
0.039 0.56 0.074 0957 S sleele oSl
Regression Soil factors
: s lo lgzeiol 5l 3 .
0.0 0.13 0.06 05825 el Density
Regression Distance from the watering trough
0.05 0.22 0.07 0957 S sleele ERE
Regression Soil factors
g S 15 lgseal 5 alols
0.01 0.63 0.75 03857 Pl Jlyzsl sl alols Fregquency

Regression Distance from the watering trough

SE sladole 3 65k po by gL w00 g5y glode -F Jgu
Table 4. Regression models of percentage cover of Parapholis incurva and soil factors

S R R? (Equation) aslxe

0.96 0.95 Y=-0.67Clay-0.89Wm -3.61pH +2.11Sand+4.799
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Table 5. Main results and coefficients of regression models of the percentage cover of Parapholis incurva with soil parameters

S e (laro slas) Beta . Sl
(Soil variable) Std.Error Sig.
Constant 4.66 4.79 15.28 0.02
Clay (%) s, wo o 3.88 -0.67 -10.34 0.0
Density (9/cm?®) ogase 39 40.1 -0.89 -7.31 0.0
pH asa! 1.2 -3.61 -3.39 0.00
Sand (%) o aoye 1.38 211 2.61 0.01

S S ole b (53l p5 05T 0038 (rmms T S S0 —F Jao

Table 6. Regression models of the Density of Parapholis incurva and soil factors

g R R? (Equation) asleo

0.88 0.76 Y=-0.7Wm-1.87Silt+ 2.67P-0.89pH+1.11N(t)+0.4270C+5.67

S b polyl b 5 lo 0 @515 (g s5 5 B o0 il b g (ol b -¥ Jguer

Table 7. Main results and coefficients of regression models of density of Parapholis incurva with soil

S yuikio Glaro slas) Beta ¢ Sl
(Soil variable) Std.Error Sig.
Constant 3.11 5.67 15.28 0.04
S 222 1.39 -1.87 -10.34 0.02
Silt (%)
LA 059 3.48 -0.7 -7.30 0.00
Density (g/cm®)
Sl 2.60 0.45 2.54 0.03
Phosphorus (ppm)
e 0.98 -0.89 -9.64 0.00
pH
Ol 1.10 11 3.58 0.00
Nitrogen (%)
1.
ot 1.22 0.48 4.56 0.00
OC (%)
S sldele byl p3 Slglyd g5y slaJoe A Jgu
Table 8. Regression models of the frequency of Parapholis incurva and soil factors
S R R? (Equation) aJsles

0.89 0.86 Y= 1.1mois+2.110C-1.12danisity-0.73EC+ 12.90
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Table 9. Main results and coefficients of regression models of the frequency of Parapholis incurva with soil parameters

SB e Glazo glas) Beta t Solo o
(Soil variable) Std.Error Sig.
Constant 9.91 12.90 10.28 0.011
sk, o) 455 11 3.60 0.32

Humidity (%)

PraRe O 6.30 112 -4.90 0.015
Density (g/cm?)
ol oske 9.13 2.44 1.68 0.04
oC (%)
S e 6.7 -0.73 -10.78 0.00
EC (dS/m)

Pl Jlageil 3l alold b (g ko o (uidigy 1w )0 (g 55 S0 —Ve Jgurr

Table 10. Coefficients of regression models for the percentage of canopy of Parapholis incurva with soil parameters

1o lgzinl jl ol yuicio R R2 (Equation) aJslze

Distance from the watering trough 0.98 0.93 Y= 2.5mois+1.790C+3.12P+0.45N(t) -1.98PH-2.11EC-0.7dan+ 21.17

Solo p0 4igS Hga2 Sl g 55 G calpd g (ol s -1 Jgur
Table 11. Main results and coefficients of regression models for the presence of Parapholis incurva with soil parameters

S eie Gl sla2) Beta t S
(Soil variable) Std.Error Sig.
Constant 9.91 21.17 10.28 0.011
gk 22)2 455 25 3.60 0.32

Humidity (%)

Py O 6.30 0.7 -4.90 0.015
Density (g/cm®)
] Il
ol oske 9.13 1.79 1.68 0.04
0C (%)
SE oga 5.78 0.045 13 0.02
Nitrogen (%)
S s 2.2 3.12 4.40 0/00
Phosphorus (ppm)
o 5.45 1.98 2.98 0.01
pH
S[ION
éf‘f‘sc e 1.19 211 7.43 0.00
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Introduction: Parapholis incurva is a plant in halophytic rangelands of the northern Golestan Province and is
very important in terms of forage production. This plant species grows in arid climates and saline soils. The
aim of this study was to investigate the relationship between the characteristics of this species with
environmental factors such as soil physicochemical properties and distance from the watering trough in
rangelands of Incheh Borun in Golestan Province.

Material and methods: Towards this attempt, 200 quadrates with an area of 4 m? were taken along distances
from a watering trough. The sampling method was randomized-systematic. In the sampling area, the presence
of P. incurva species was recorded. In the center of each plot, the soil was sampled from depths of 0 to 20
centimeters. Soil samples were transferred to the laboratory and experiments were carried out to measure pH,
electrical conductivity (EC), soil texture (silt, clay, and sand), organic carbon, nitrogen, and phosphorus. In
this research pH, EC, soil texture, organic carbon, nitrogen, and phosphorus were measured using pH meter,
conductivity meter, hydrometric method, and Olson method, respectively. Multiple regression analysis (using
SPSS software V18) was used to investigate the relationship between the characteristics of P. incurva and
distances from a watering trough and soil physicochemical properties.
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Results and discussion: R? values (93%) showed that distances from a watering trough had the most
contribution to the variations in density, percentage cover, and frequency changes. The strength of the linear
regression model by soil parameters for predicting the density, percentage cover, and frequency of P. incurva
was 77, 70 and 83 percent, respectively. Results showed soil properties such as total nitrogen, sand content,
and organic matter content had a positive effect on the presence of P. incurva in the study area. The results
showed that pH, Buckley density, silt content, and EC had a negative effect on the presence and distribution of
P. incurva.

Conclusion: On a local scale, distance from a watering trough was more influential on the changes in density,
percentage cover, and frequency of P. incurva than soil parameters.

Keywords: Watering trough, Parapholis incurva, Distribution, Presence
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