[ Downloaded from mail.rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1400.15.4.2.3 ]

504 (BOR-BYY) 1F+e cybuano /ol 5ylanis 20 35l Sl o&3 yo (sode &y pii

20.1001.1.20080891.1400.15.4.2.3 :(DOR ) Jlazesd awliss g 3 Ao

Zea mays ) gladgle O3 Sloogas S 9 p Sl o (g aliso Tobw 50 B glgil & 5 1
(L.

T aillgd srol de o7 Slop Lo jaeme 3 ™5 Bolo el Lol 1505

VWAA - AUYY gl g b= VWAALS1) sl o gl

(T 2

59055 0,8 g 1,8 eolil 0,50 @lle glsil (S 5 )lol Of unS Joos i 5l el S wdy l (arme Ll 05 Sz o)l
crge a5 Lz el o935 (90 sl Cueal )l Sidaas g SiS bl ) ehgay clS B L) o sladsle (lalS cns
Sos Glize molan o sladsle )5 alS Bliogas (S @l glel 55U 2Ll Hskied Sel e @il 2 sl LS GRalS
st e g5 e Joli Ul a2 ol 5 4y 35 SIS o sl 55T talag] B 55 s sl vl o
T 55 s ez 5 0332 (20L2) glle (g 5 Kbl lle ol s ¥ sl K51 (5, seyimn lle ST
s Msle 5,3 aLS liogas g o e glal 5l ooliusl a5 ol Lt gl iog V 5 F LY/B o8 ds/m el (5 L]
2 S el g 2lsn plail i (59 (e ot el aulS (Lol O (5558 (ke Dl Dl Sl g Cenl ool walds e @
Sass ()N ST cge 55 Seidly @lle ol oaslive e plo 4y S Tds/m (5598 b ()9l olyo & ST ST 055 sles
okl S (5,58 @l 1 zals gl gle glgl 5l oy oo 5 4 ool mghs 5l ool Cawdts gl 4y azg b .0uo 5 (gladgle & 3 5

e oy s Mbsle SalS CuiS o

sl 5,3 gl el 0T 655 o5 lal e 1 gudlS gdojlg

Ol elions eylion oSl ¢ calid g8 0uSTiils ¢ 10505bla 09,5 ¢ lopbly (5 557 (somiils -
ol o elams oKl ¢ owli g8 0aSzils  gl350bla 05,5 JLsbial
a.sadeghipour@semnan.ac.ir :Jstiue odiw g s

Ol el ol olRails ( wlids 68 0aSiiils ¢ ploj bl 09,8 Lotils -*


https://dor.isc.ac/dor/20.1001.1.20080891.1400.15.4.2.3
https://mail.rangelandsrm.ir/article-1-765-en.html

[ Downloaded from mail.rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1400.15.4.2.3 ]

N 6|4§9J.: Wy Oluoguas Py ‘s)lﬁi uT g aliseo Cg.l‘a.w)é @JL«: E‘y‘ éx)U)ﬂ

ol o,Sles (I s Coluws olS glas )| (S5 ol
elS Ol s pals (S Sleogas sg 5 (V)
@5k Gl SOl azr s Sl (Sl ped
@ g anaib Sy o ) laglle glyl il (%) O
odlinl JJs (YF) S0 o (15 5 (e 09,5 5
a bl 5 0yl (ST 5 e 68 el ] (25 e S|
sl 02 B g (elans 0 5 0lisS o 50 o 655
o T 51 ooliiasl (At o yos (g5l Slgo ] 45 Ll 51 Ll
OF) a5 o ol ool e Cony) o b
Jodo @ ek e slaglle 5l eslial ojg
ool o5 cod 5 (ol (o oy Tazms Jocas
b b 5 bl 6 panly olge (V) sl Ly b 40
9 e Oliee R L5 wils O (610455 50 (g
el Glie GlBl carge S Gloel 4 kel ©f Sois
Ogaliyosh 5l (egman ook g go olS i ytws )
G L b yedy ds8 pl ags ol o Cawods £9tas dlge
Slge a ol hias 5 JsSge SzsS arly slge el oo
sloyosdy on e 5l sl pdy Bl JsSlse S5
Ol et sl b ST ook @lbie aie 5o (o9han
S Cwl e Jo s 5 Jo BB elgil sl ooy
OV) Sigy00 55 4 Ol o5 gl o o et gl
S 9 (S5 (ole> S yolare 4 ol iyl

o3l gl s o iles,S eslizul ldsl 5l L yasly
Sz 5las )5 5l gy il 3 1) 395 o) 95U (55513
S Gl ails bl (Vo)) pudl .OVA) sl 03,5 5L
w290 9L 599955 5 (6 pody lota sonalS Bl 5l oslinu
alides sladis) )3 (5 yorh DY gaze CudS mhan )]
VAR oy (YVY) TS g 05 sl onys 5
Sl oL slaglle pogas o oad it Gidow
dyazme 2l 5 oy e S gl s
s b lhe a5 ozl ole oliyl wlazsls,
@ S S A Spenl 3l (S slaglle (i
Jyame (¥l 5 S Lyl s @ly JI gl
5 ol solse I slogdle (J ol bl o555
Sl clos Sy il o Cong) bagme g

Sls e 4K cSless |, S Cugb, g dpee YU

2_ Kader

doddo
2 b cwlal mje (mle co 4 g b
slp Be el @ 5l g Sidaesd 9 Sas gble
Slp oly 8L (o 50 Sl (Rl @ gy Cone
5l ladsle slaaisS S g 1ae adg il
Sy 10lS Crge o5 Cel pls (gl 16 (yels (glinol,
e Olsie 4 D)3 008 e o] Slady 5 @l @
Sl 3l ygalo g pls 085 )3 (551 9 GeFgp el e
obS onl (og poliedns o Cewl odd Iy 03 5 (slofus
@ladsle aisS 5l ey B onsd 5 crge «(gyad 4 Conad
Sz s Gl b Sis das 5 Sas bl jo
G5 45 sl o 35l e 0y pls adgle el
Colls zals 5 PPl ol cablis sl 5 ST 5 S
g gladss il e, GllS deas, ;) bug Of Qi
Az 50 (YF) wled oo JSin jlzo  Sdgule sloasyl,d
d% Jolad pae 5 (Sgr Coronw 25k 5l lalS ged g 0
aS sl e sl () 0,5 o )8 b cou (4
Shadgs yo el glse 5l (Sds (A5 5l an 590 (i
Al g0 SaS bl oy 4 3l 5l (g5l o (BLS

(Y)
@ Hlolis 5 5 i b oot o dlins o]
oLlS olee i Gl Cuz 2ol Lo
25 ol b gl Slil nals 5 ladgle 5 el
Jezw Giali8l ol (goumin slo o les ol 5o il
pLnl (i slatslyy bawgs Dglite SYgaze (59
03950l (A) Wlazily iz Codbse et Ll ond
S & Seaglite S 5l olS e Ll 3 S
9))) 0gd o ooliiwl @lo glyil ;5 hol § S canlials
Tl 59y » G Olse 4 a5 gloole g5 o 4 (V)
Sle g o 418 gllo 353 4TS | 5 00,28 S
ada; SLbIL ey 55, 5 hdlre Y sbml b Wl o
O 05 L |, oLF 5 0T oSl ilisee Slox 5l olS
2 gz Gl gl 15,50 50 ok lai=e
o ol a9 ailed S B (55 UsS Sl 5 Ol Ll
Sl abes 5l e Sl B lagdle a8 wiloans,

L. Olesen


https://dor.isc.ac/dor/20.1001.1.20080891.1400.15.4.2.3
https://mail.rangelandsrm.ir/article-1-765-en.html

[ Downloaded from mail.rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1400.15.4.2.3 ]

g

S b 5 bl e b 10 glis ) 5 e il Yo ail
2 Ol 50 ladsle &5 CltS ae e 5l oads (5l mex
S pleerd 5 (o5 Sloogad (S g iad
VIV s PH s cog) ST il () IS5) b yeas
Pyate 2 e p e jowd VIF (SO STl Eolaa
Fasile 2 oS VIVY 9 V0 i 4y (i 5 5,0l
PR SN VR VY LR VR WS A D C E S S PL oY
Sladgle &3 ola )y asal ails g me ol Y-V Ges
Qe dol 098 g duoyo WA ool L VAT Ll K
lajlos ol gl 2 pledal a8 &858 jlas s
oy (TIFRA) L ST ) sbagdle ol e
Sy (T2=RANC) o y5ib 0,3 ¥ (g5l Sl 51
0309 ki b awglie o (T3=PE) Gls oLl L
Y10 10 Jolis g el O (5590 s )loz> ¢ (Ctrl=gdlo
5 VA O Sladllas bl e o i j g Vg ¥
2 omtery s 10 sllae O 5l 6508 GTEC 5 (T4
ssbie a0l QB! fie gy uteyjsmo Ve I b e
Sai a5l et i pobe byl OF a
Se2 g0 gul, s Sai laie 4y CaCly g MgCla NazSos
L solol O iomen ol soliiwl dihie slSs o
4 oad kel Of 5l ey Gedagjowd 10 (55 prlaw
b SelyST Gy S5 sl s Sz el s
ultrasound ) Soguwl gl [ b50en oSws 51 w,el
Sl o5y b sl S5 car (Probed400R
G GllE e gl Jekxe gle slojlens .00 5 colan]
Sob a8 Jlosl mhas G 5o 5 (gles ojll Sy
S e b (RA) Jsbno 5 (RAINC) Jsbeo 5
2 ez b 038l IS e 4 S (g e sl
Glad Szl 51 oslizal b laylalS wilas (PE) [l
A oaillgy
Sl paiges 4 azg b ;00 slajlo (polos 3o
Cam cdibaie goges bulpd g (65,0laS (o)l s Lol O
ke g ol aid 3 i 0 # Ll (SAR) oo i
ool 50 ol dwlxe SAR Jlude (pl @ dz g b Sl
Comd demwlzo gl SOLVER Il axs> 5l adllas
P IR R CN K AU o I PRV P P L ENE O
Sl (i8e a5 al plosl (glaisS 4 e plals (gLl ot

VFer Glino) /oyl 8o /o203l Jlw (& po oode & 05

S 2 e Sl hlo (2l gy 9 (nl Geizen
o slaglle oz loglle plo ) Cond (o8 arme
sl e

b Sble bl ;o glle jloslinal a5 o oo Shaia
ol 428 3 105 oolazul 5 )50 (s0gue duolde Sz eaS
Garg b aS aulioe jo Oglie LS L &S Jb o
2 ol ol Sslite (5558 5 (p5Feal (Jae Ll
Ole oYL 4 lws leel, 51 (S (sble )l
izl ol ool 1 oSl Ll 4y i L LS 5 Sl
slglle 5l solial 4y 35 oty el enlin gl |
ssbite & gl 5l Cllas 4zt S5 4 oliwd 5 (555UsS
$309laS 5 (e (LS Rbg SeiS g S I
she @ Gegh cnl )0 08 F o0 wleal Glnl o
& Ol addllas g (2l Adg £98 0n e 4 (Sl
Tl (paiz anmlie 4 gladsle ©)8 (g9, » gl
Lol o 55k @l o Cales jo 5 oad aSloy
el 0y 5 Sl s el O (580

gy 9 dlgo

ol 1365 0uSiiils sighy AldS o iwgh ()
WS ile a8 YA 8l slod b oyl oKl
b )0 PSP AT+ 558 Dol 590 )0 B0 (oo Zush,
o 33 ylion ppit oo plosil LS & jglome jo @51 Y
Yoogar VO oldliz slagise om0 olnl 655
sladsb 5 Jloi aids 00 5 ax,0 YO b aids
A Bo VP g az 0 OF B aido V) g ax,0 OF oLl
Y0V lale o 5o ol oad @dly B0
VAID adlaio ol jo &l az 0 ¥l owaily .500e
B gyl 9 (Sl AVl 5 Silee g ol 5 il az o
Somal Jlo )3 o cea YO+« g o o VWA 2l oy
(f)

Ve oS i sladsle 53 olS iag cal o

S Ol oo S adlaio ;o 4999 434S (Zea mays L.)
AllS o ol S il £g,0 Cuz 0u0 )T bl aslllas
Olyee 5 3,5 S8lo a4z ;0 YA o )3 Led ailys, Jus L
2 Sl B s ol Jad o as s P -0 Cosh,
P L lapalS S5 4 b olas S b 4l


https://dor.isc.ac/dor/20.1001.1.20080891.1400.15.4.2.3
https://mail.rangelandsrm.ir/article-1-765-en.html

[ Downloaded from mail.rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1400.15.4.2.3 ]

ory ‘5|459J.c Wy uL:.wya.’» Gy tS)L.‘.‘.T uT ‘s)gmsﬂlm 691"'“’)" 5‘"‘“ E‘y‘ é).})lS)S"

LSD (y4031 5l 5 <8,5 & j90 GLM o piite diz Julos
P< L ods! ol colaiw! b Sl duslin jglato o

a5 e o glel kil o e BMS lsie 4, 0.05

(O PHES (g M )° I CaS 6‘4.5,19 Q)S R IS.w

&l 5 69 Tobw

Gy ol g pSelail Sleogas » @l 5 500

St a5 gyeb 4wl eog LTSI gladele
plal Sz 59 Galidl o iy g0 T2=RA+NC
2 oo el O 6)ad 50 pmenl 5 2lse
ot Geze el o 5 b jle ple 4 S e
Ofsn 9 B Ol Rl czge T2=RAHNC
039 OppeS aald a5 cul Jlb jo pl sl sags I
TISRA [l 15 enssls 5 <5y Slowd o sl ol St
Slosd o ladgle &5 el )l g aty) SAS (059 mlesy:
T 6 gelams amoso oLt Ty Jlake oy it TIZRA
€l liee ey SIS o 2 uieriiowd T sl
039 (ol 9 ko) Sl ()9 «2lga plal SiS 54

Fogls Fee B Y o iz blas o S
Solol ploj 0 S 18 jiSTam a5 5,9k 4 gy purie
Foo GiSe 5l S Cugh) 5 e0g e gilu Fre Ly
(ol Yo o 2gu (150) (2,5 Codyb 4 o il
£ Ve lolals dan 4y S 090 Laulyl jo o, o0
ool cubls o adlal Lol O yo Jelowe NPK 848
0,99 Sl ;o 5 lees Jlosl 51 L3 s 095 ol o
oS Sliogas ab pll dajled Jlesl 5l an iy,
D) S )9 ‘u"""?’b “f): sloss ‘&Ln.a)| J.aL.u
A 6)50)‘.\.:‘ quf 9 Oebgy “sa‘}b la‘..\.:‘ S
b S maw LSS 2 50 &3 ol slaasl den gl )|
Slp a6 Sojlal olS Al g Sy oYL slyl
w2l el g aty, Sis (g Ol e
SR G slacs 2 baaiged 5 059 5 pSojll
el FA Gae 4y ol 5 il az 0 Ve gl 50 sad eols
sohiie 4 el Cawd 4 uegl w3 ol wl e ads,
Sz g olS whad 5l G eBgn Olies e 9 SR
NIR oKiwo )l 9 0 3909 OL.S ‘UT ‘5)‘5.&3 ral..\.:‘ UM
<1 )‘ oolawl La oL“f U’JL" u‘):“’ (Yl/\) .xgo)f oslaw
Sewl 59,5 WAl L oojlas angs g @l S eS8
VW] VOV PV V- SEUERPR VSR | WY UWON | IWPY:1 PO
Oher ol ples y0 oy0ls 18 g i ke 4 LIS
00,5 a8lal g &y ols J1E e 5 celn S Do 4
S 5 yegids Sl oSws Gl eslanul Lo Selgs
D)l s 4y 3 sl
6)L0T L_ng},tJUT

r:l.?:J‘SASver,gj )|Jslr=)., )| oolarwl La L;)LJ LgL:b):Ju
Ogo5) 5l eolatl b ool cawsds slaosls oyogr Jloy s
Lg LEUT G\in.tb 9 KW 0duTiw Jyw‘ —5_93;54.]95
5 oolawl b blie &l il g bsylas M. oye) ygej]


https://dor.isc.ac/dor/20.1001.1.20080891.1400.15.4.2.3
https://mail.rangelandsrm.ir/article-1-765-en.html

[ Downloaded from mail.rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1400.15.4.2.3 ]

ary Voo Glowo) /oyl 8 ko /o035l Jlw (&5 yo ook & i
B g 590 robw Coxi Gladale )3 oLS ;0 ouls (5 S0 jluil Wlao laools il ylg 4 3xi 1) Jgus
Loy oo ol L) i S 05 S ol el 4z Slyesd s
Pl oeSsn ) S e plasl <l3!

o0 7oAy Vav/aY*” S IYEE yeayy VYA ofV ™ ¥ 3T

Vony” VE[Ye o Snvy Yavye YIVE FAIFAS ¥ b

Ve vYEE £/0F* LYY/ 22 eyt IRV YV VEV/VA®® q Alox s 95

ofe ey SNYR V-/F0 ey Aiss S [FYY YARY Y. bl sl

oY Jlzsl o )0 s e B FEL ) Jlazsl e jo o sme BHS E ls re (NS 525 poe MLS

oo 500 VIO (5,98 L TISRA 3 (o il DO/FF)
Gygd Sl b Jolbs (Rele YVIYY )y p
Sy i Booet po gl ke o i
IO (5y5h 5o gl Jlade (e 5 (e gl DY+ A)

(Y USS) 09 (o sl YOIFY) o oy j o

3 oS len plail glis |
eyl e gle 5 s)pd bl S5 5,05 S
Slog e gas doye S Jleixl mhaw ;o glse sl
Spsba ol glas boyd ey » x5t gl
e 5 690 blie Sl )0 03 elas | (n S 5 0 uden
5o g oeeieed T oyeh L TIFRA o i @

70
60 ) 4 ab
abc
abc
g 50 cde cd be be cde
3) cdef
40 efg fg def
3 fg £ mu
4 30 g -
20 By glyerdy
10 L RS
0
0/5 2/5 4 7

(e 32 ooz (o) Skl ST )9

T g 6rgh co gladgle &3 (o ile) (2lgh plail £L,) (rSiles dulio 1Y o

LTI=RA g (sac MFF ) yio pp udayj oo 10 (5,90
A Jol> (39 0) S p uierj ot 10 (5558 ha
T3=PE 4 b o S olass o it gdlo 51,0 uizmen
(52 O/AYV) TI=RA @ gy o (3 S g (82 #/AY) il p

(Y Ko) w5 ol

S g ol
Ss Jlie g @lle slojla I 5o Sy olass
lls B wo o S g mo il maw o gl g
Gl san 15l Sy olawd 5 6)5d a5 Canl b o )
e S0 Sy olass o 5eS g (s 0l ol
gl b (CrD) ol Lo )0 coi 5 @ gdle glgil 5 )90


https://dor.isc.ac/dor/20.1001.1.20080891.1400.15.4.2.3
https://mail.rangelandsrm.ir/article-1-765-en.html

[ Downloaded from mail.rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1400.15.4.2.3 ]

Y44 e Sladgle &3 Sluogas B w6kl O (e cilizio z gl yo gllo g1l 0 9,15 41

—_
(=]

Sy oolaws
S = N W A L9 ® O

h cde a f
i .
ef bed i
h k of def bed o
h [V
Bl
By glyech
0/5 2/5 4 7

Gy oemony o) okl O (5,50

Bl g 5 90 Coi gladgle ©)d Iy olowd (uSleo dunny Lo Y JSCo

ail (K25 55 3l g ool ol 4 Sy 51
ey ieS a5 Il 45 0,5 VEIOA i b lsn
& Jlie 31,0 .050,5 Jol> (6,5 0/0 ) TI=RA o
T2=RA+NC o glsa plasl Sas 59 o yiion gl 5
9 (S YYAD) foo p imjoms F (5598 s b
2 oot VIO (5,55 L TISRA o jlade 0 a8

(F JSs) o oonlive (a5 FIoA ) e

s2lgp plsl Sl (339
«Sopd slales 5l Sle (oloa plail Sis 5
S Sl )3 Sl 039 @lle lgil g (598 Jlie ST g @llo
oot ¥ sysh 5o e plail Sas (5 G it
VB es Gial3l b g ol consay (p,5 VYIOF) e
Olie & (298 plil SaS (555 5lade ey eion s
oo @le 5l esliiul (F USs) <l zals a5 B/AD

- 40
Al
Be) a

35
v
\3 30
_ 25
3 ~ W oals
“ Y 20
4 > Lot
Y 15
R be By ey
= 10 be i be be be be e L JERR
S | l I " I I “
7 , Wl i . []

0/5

(,we JENECONS SIS By o e" T

T 9 g o gladgle 0,5 (algn pluil Ui (459 (Sileo dunn e :F S

039 ol coge Sy gle 5l eslanl yuisen
OipeS oS J> 00505 2 SN Jlaae b ady, Sis
5wl 0392 (p,5 +/AN) T2=RA+NC o Lbgyye jlois

Foss mhaw jo aly; SiS js i G S

Ay SeS (39
Flie Sl o ady) Si3 G5 (56T g e
¥ 6ies gl L TISRA o oy gl 5 )9t
gl b T2=RAINC 5 (2,5 VI0) jio p eon oo
b ol (p5 IFA) o p e o 10 (5590


https://dor.isc.ac/dor/20.1001.1.20080891.1400.15.4.2.3
https://mail.rangelandsrm.ir/article-1-765-en.html

[ Downloaded from mail.rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1400.15.4.2.3 ]

(N4

\Feo C’L’;.....o)' /P)LQ‘Z S)L,,_,;", /ﬂ'éofti JL»; & o | 2-']»*'

1.8
1.6 a
1.4

3
v
4\ c cd ¢
3 1 Cd
3 o8 e
5 06 £ f
2 04
©, 0.2
&

0

0/5 2/5

gl 53 Slde (0 S 5 ()5 VVA) S ecten j o
D5 (p )5 IAT) yio p eiesjowd VIO (5,940

a
b
b b b
d cd IRV
e L IO
B glyeck
LR b
4 7

G bor) o) okl o (59

Tl g Sogd o gladgle W0 Ay ) SUUS (459 (Lo Ao -0 b

2 ooy ¥ )5 o 0 eegl o lien sl
Saie o eSS g oy s el s 4y (p,5 VOITO) yie
» i @l gl 5 g0l blie Jl s Geenly
(PSS YVIFY) oy dosj o0 ¥ (5,58 § T2=RA+NC
(5 FI0D e 2 o ows VIO 5555 9 TISRA 4

(F JS5) 0 oanlice

40
35
30
25
20
15 b bed
bed bed  bed  Ppeq
'Cd I ' : I'
. | [
0/ 25

5

() ab o sl & el

o

1

(O}

omegel
Ole 2 St IS g lle 5l ool
T2=RA+NC ;o a5 5,k a4 sl 00005 uegl
S 5 el Cawd 4 (0,5 VOIFY) e YL
Jol> (0,5 £129) (Ctrl) valis [los 4 bgrpe uogl
oo jowd VB 6598 Glime Gl Bl b Gizmen 0 S
odd awlS £ 5 FIMY Jlade 4 gl e 5l yie

a
IRV
Lo
b be B byl
bch I o tiilijde L JEEI
4 7

(o g ooy (o90) Sokel T (6598

Blo g ool oo sladgle ©)d oyl (Kilo dulio :f IS


https://dor.isc.ac/dor/20.1001.1.20080891.1400.15.4.2.3
https://mail.rangelandsrm.ir/article-1-765-en.html

[ Downloaded from mail.rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1400.15.4.2.3 ]

oss e Sladgle &3 Sluogas (B w6kl O (e cilizio z gl yo gllo g1l 0 9,15 41

e (i S5 (0,5 poS sk VYY) T3=PE a
5 T2=RAFNC ;5 &b 5 5,58 bl Sl )0 «dsn
(5 2 eSSk YV s eimjoms ¥ st
10 (598 gl s T3=PE ;5 Jlade (a8 g 08 Jol>
a8 oaalie (p)5 2 S e (YY) Jio ey j o

Y S3)

oo
JBe i &S WS Gge et SRl
RSk YoV je p iy ¥ 5500 50 Gy
VAY) oy oo o *10 (Sy90 10 (oS 9 (p,5
@ youdy gle 5l colatul 0gd cnnlin (5,5 5 )5 oo
YIOY) edsn Oliee 02Vl czge uysl olyen
Lo pe Jaie (yieS a5 Jb> 10 0085 (5 2 p,S o

10
B
X g 2
iﬂ 6 W oals
a
K 4 b .)“*b
" be [ ] L

d d b o
52 poefm f of def®9ker e ° ' def .X)L
k) -
g o aalla anfim NEOE ' [ |
¢ 0/5 2/5 4 7

(e 2 ooy (o) Skl of )9

Blo 9 5y9b o sladgle )b gy (Sl dum lio ¥ S0

VWIEA) jlade (p yieS 5 (2o )0 Y-IPY) (ljme 40 (g
(A IS5 0l e e 3 oY TD (5558 0 (Quoyo
ao,ys yiblS Coge RATNC o 3l oolatul yzean
(32,0 Y-1N0) (Ctrl) salis jlos p3 ol g olee

(A ) ael Cows @

30
25

2

P (g s
[
o [0,

(2}

Pl g n we o
aS ol lis plB gy Qoo jlads 5l Jols s
gl s st Bl S0 e o eS 5 on i
VYY) oz oeionsowd V 6589 L TI3PE o s s
) yuo y ey w0 (5,90 b T2=RAINC 4 (a0
aS 5,5 ls mls ol (A JSE) 0l Jols (auoyo VO/D

GRIPl czse je p eieies VB et GRS

b a
c
d
f . . c .
0 1g 1 g h gh
] 1 f k W ool
Wl
B o) silyendy
LRSS
0
0/5 2/5 4 7

(e 2 ooy (o) Skl ol )9

Blo g 590 o Gladale ©)d el iy o yd (Sl duag o 1A S


https://dor.isc.ac/dor/20.1001.1.20080891.1400.15.4.2.3
https://mail.rangelandsrm.ir/article-1-765-en.html

[ Downloaded from mail.rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1400.15.4.2.3 ]

bry

b 5 sl il Sl mlis ol imgiy 5 yled
Ol cnl g Sl 039 wald jles )5 (6598 (e 2alS
Sl eadiony 5 4 slagdle jlews (5,135 51 pac odims
Ablos @5 olS Sy ol (59, 2 (5y95 b bl

=1 lS lacdl ;o (el saxie Slalllas
by Jobo Gadidisle 5 pead ailp a5 and e i
OB e 5l (o lopanilSe 390 g0 0gums (5558 15
5 ke Om s 09y SLSel b dion i Ly
() 00,8 oo olS ads) @Be5 4y omie O e o s
S O0NY) olfSn 5 S b b iagy ool ol
e Nl SaS 09 2 6588 S e Sl ole &
plal e (59 Gl ojls ciillas cawsl 08,5 oLl
3 099s T2=RA+NC ;| jlio jol> gl 0 )3 olen
09 Fo y ierjed T 6y0h 50 IS o e
Ol ey Ll TIZRA a5 el Jlo 45 ol s
FeS olen plail aly cnl 0oy plgr plal i 54
Iy @lie mle jouds jlag ;0 &3 ol a5 was o ol
5 e 4 el o0l ot ey, byt sl i
Aot (2L 0,3 il (6 pewl LT 4y Cunglin (slo il
Fo g ey B 290> B oS Sl (5598 4 pslie
w2z L Glag)ed WS Jeod Wlgiee 1) et
(V0) 38,5 (o0 D)3 sy 5 Jpamma oS

i il Crge S o 23l clale g YL
@ pS Ll ol Ll o aS il s 3 (g5
b so il (Joko 0,0l (6ol LiS Azl 50 5 00
50 g adly als cod 4 Jolo ey cdl> opl g0
Gl e aws e 8 S o ) ) g5 A
B Gy L ooed il s Jeke e
9 (rBgn i $oXl jis 5 Ghals DNA (gsluasslos
Gl (V) cudls pg5 Sy 2alS 5 (ileg S e
5 o (o Sl 5l (BU Wl e dBle g 4y 05
oLS alowy @ (2l8 jolie iz jo ol pas 5 LIS
() wsl

Cawd polin i & (Y19) 7,50 5 jaSs

5050 039 Ol 59y 32 @le Sudte (5,35 1 4y 5 aiBly

3_ Sikder

VFer Glino) /oyl 8o /o203l Jlw (& po oode & 05

G5 a9 ey

g0 gdlo jloolaiul as ols Hlas iegh cpl b
ol 51 48 el oy T ladsle o8 glas,l il
b hlite 31,0 L S105, yeuks oot oliul slaglle
o g}l g9y 2 1) 6N b o it kel y5d ]
2okl T s il 5l onds alonl gla iyl 4 o]
oialS 5 lass (0 S ialidl Lo a4 oS glas | rals
A s ol sl ool s ay e S LT iy
¥ oyss a5 caul o] il Sols gl gl 45 cul
] o;)..).o; oLﬁf &Lm)| u\h.?“)g‘ g0y g O3 (oS
Slr 5978 Slge &5 punly 5 Hiud (Dl Gezmen (sOlge
Al oaid (68 ojlail reghy cpl Ho s oL al,
Olee 3 3k 9 05 S)pd golaw o Sl azg b s
SO ,2 el (ol ol anwlS gladgle )3 oS gl )|
0 oS gl el gl (o Wil oo dlge ol ]
5 stelive s 4 (Yo F) L) Sen g o35 (YY) wil
LwslST ol elis )| (2al381 32 3l yyges youly 1 ogas
PR IS A R V.9 BRI CONRP N POUR o PRI
adlosls 3 awl LS el oliEl Sl
Ol 6y (YoVF) T 5 (Vo10) )80 § (o pudimin
Adlasails &3 oLS elis )| mals coge |y 5Ll

liee il b ity ol 45 &8 oS Sy sl
Al g S gazs Jdoas S 5 Of ()50 Sil3él
30 Sl (uizred (awbdaiy, BLbl o (6500 (6 jom]
CoiiS by Jghos s 3 oo (yks wa a5 oo i
ALY Gles 5 69> () whoe Rl ole;
oaips uals |, LS aisd I slaw p (5,08 il
V) By syt s @l Wlos S lsie
52 ol Sy oolaw p gl O a8 e S S
l;. 6)LuT uT 6)9.»: aS Wlasls L)L“" ul;‘ | 00gs
@ e Sy oub S Gl g 49,55l Sl
oz ) Glaizlo Olpasd 6558 4 Jood slopuilSo
a5 1 o (6 o] L8 b sl a5y olas (s 2aS

I- Shivaraj
- Yu


https://dor.isc.ac/dor/20.1001.1.20080891.1400.15.4.2.3
https://mail.rangelandsrm.ir/article-1-765-en.html

[ Downloaded from mail.rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1400.15.4.2.3 ]

N ‘5|4§ng wyd Oluoguas ?ﬁﬁGJLf.‘J g_:T S0 u.é.l.'»’;’uc,.hm)a QJLo é‘y‘ éx)U)ﬂ

b el ol s 4y 9 Ol RalS coge
5alS T3=PE )5 35 5l s 5 cpds 00,5 oo (5 o]
crge Srowl JLad Gl —ugh ) S5eS el aidly
308 T2=RAFNC ;5 a5 05 5 o0 oLS ;o 5dgy yial3dl
o o b)) Grimren milesgy (il cal wals
O hbze Sladllas jo (5,08 (iS5 Jood 5 g
o 4 palie (LS 5o g n Jlade oS 555k a4 ent
5 Tl (VF) col jin les LS @ ol
X8, YU b oas sy bl jebs (Y21 F) o, Sen
Lol )90 i Fl o (alS Glacdl o S cdale
o Oedn akel slaasul asile Joloe JI olge s
Pz WS o0 olS (g reml a9 (5590 A5 RS
chle gz p 6y9h 6854 (V) T gles S
aS auzals lebl g 00,5 o Lal )3 aisS g 4o g p
5 opolie 43S 0 g i 5 wles D55 0 (g ol
SISy e Ul @l sl 039 2eS ()0 4
5 Cdillae Giagh ol @l b den cdale 60
Sl Slsren
Sl Sen e5)sh Yok bl p5 (b
Oefion 4y g b el b S )0 (g S
BT oolioy3S laitsn letsn &b 5l LA
Sy gl fall carge 5)eh 5 s Skl ol
il olS )0 aBles 4y Sy G 5 05000 LS 0
Cod (505 g loie alle oSyl 4y azgi bk oo
GRIPl g 698 5 R cnlple )l S
Ohles 5 (Sl (YY) sgdige ol )3 uign Olis
e 2 )lel OF (5598 51 &5 WS plo (F-10)
P cse patie e B LdsS adgle 259 p
o mls b cex cnl 5l g cl ons S e n Gl
O 5 TLSygsl imgh b ilhae o)l iillas g
0030, Sl Cugb, laa> C>ge @JLoj oolazwl (Y+1Y)
asdl, Gl @8 olS s sy cod S e g
S 5 s blie Sl les b omls cpl ol

ol als cdllas

3_ Chaum and Kirdmanee
4. Awopegba

hle 1) )bl F (6558 5 00,5 o)l sy, Sas
Ol e dlos S lgae )3 olS wl, yo ead,logl
oy e jswd B g598 )0 Giogiy cnl po s adg
Ol 5l opd GBI L oS (6y5b @y Cal ontal oy
ol oals alwlS aly, Job

Jsb o5 wiztls oly (+o8) 'oliSen 5 Joar
2Bl oo (655 (5 2yl Dlao (n e Lo 5 4ty
SB 5l 0l 5 el S b ekt olad 5 i Ly
oS ociond nlo a1y of @il 5 WS o wis
B sk olS g5 e ke &5 eegal il o0
s 6555 5 o ke 51 s gy il 5 cand
Vosost bl Jles e lade i
SE Cusb) Gl 1al5 Sl 0092 fio p aken s o
@ e s)lal Of (6595 58, YU 1 50 oS o piws yo
2 eleeden 5 (Sileiee St (g b
Ogepr JUl gels Lald cnl jewsd oo ol
e Al g (Dlse plil @ as) Sl S g
Jols s 4 i ole plail o sl SOl
ol 5 ritegd Glopeyl Collsd 1ol (Sseys
b gh orl @t (7)) d9d o0 oS wlog oS
oo Sl gls 4 a8 (Vo1 F) Lo 5 ol saod gl
69 » gl 5l eslital cote SIS g slal ©f 580
Byl ciyllas w1y 068 g g D yd olS

ssbate 4 LS lapuaslas 51 (S (ol palais
O Bloe (6598 A5 e Shase sla i p e
5 aid o sk e sl olye gans 4 oS slice
a5 SlaS 5 abez 5ol o0 3T sladsulgise]
Odan w35 o Sreml i czge a5 plalS o
ood alioes cde a4 oS g mesd (YY) wll oo
950 JoSt (g yaml JLid (a8 L O 050851 S50
O 4 (2lyy plS STy (n ed S g 5 gl
OFasl

Sy 51 eolanl sl Cws @ bl el
Ole g sl onys 5 S ol Cush) (5550 @l ez ge
Casby il sl a3l Ll (Y1 +) glas 45 45b

L. Jamil
2_ Miranda


https://dor.isc.ac/dor/20.1001.1.20080891.1400.15.4.2.3
https://mail.rangelandsrm.ir/article-1-765-en.html

[ Downloaded from mail.rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1400.15.4.2.3 ]

554

4 Sl 5l ol e bl adsle coa S liEl g S
S (g0 GralS iy b 5o Cogh, il sk
2,5 eolial (nfign Rl g Gdon Ol el
S GRlBl Gl g ol 5 el mls elal
ooz sod 6590 b s ylal O (sladgle )3 e
SBloe 6598 phaw o e gl b Jlie 5150y
Oz 4 gl gl 5l ST slaiagsy )0 09d oo Sloidny
2 ol by os sladsle slaaiss ciS (ol Sl
adllas jlaie ay 5 SYsb Sloj slooygs b wailais jo
G i Laylyd cow o 51 Sy e ST 5 g
20,5 oolaiwl lojen job 4y Sis
Sl Sl

Sl idsS| oBialesl jo (taghy cnl 5l oty
W plnil ;S @l g b Sz Dlidiod dunge Sz
S o3 b 5 Glojad il dlie (pl Bois s
55 GBI pgas 4 sBlislejl ol (LS, 5 ste

A5l oo 3l ooy cie deee

References

VFer Glino) /oyl 8o /o203l Jlw (& po oode & 05

50 gl jleolainl as ol flis mls U5 jsboay

Sleogas sl g5, » wslel @l Gysd Ll
).@.»J.: Sl ERYY )‘b\f).ul.: LS“G}L“ Q)S ol Ls)..:fo)"b\j‘
2 e IS Sl carge o)l olpen 4 ST ST ()
oIl 003 5 IS eagly 9 (2l9a plail Sis (5
g Gl 0gue SlES el I8 Bliogas IS e
2 Seb S Ton ) yeady sl (5590 (25 b azlge y0 oS
slasi Hozmen Jleogas GalS cage (5,00 Lald
el o».\g.»))f Jf u"“"?"l) 9 @‘9@ ﬁ‘u\.:‘ S O)9 “5)_;
Sgnty wge Dlydgil aS clls Jlebl le o cpl by
shls @ls @ jeudy a5 1z Wlowys 5 o ey olss
0355 (AL Sluogas (59, p» Sude Olaz (5,185
éu aQ 9 U’“‘bﬁ)) w‘)&l g0 &MM})L) )l OOLQM.J‘ w‘
Ccge Setedl uizren el ool adgle cuaS )l
0030 5 Sy olasd g S Cugh Gl g Cudie (5,135 3
@ ol Lidgh 5l ol Caws 4l 4 axg Lol
ol & SGL ST (ns) yeedy S Olee dy (oo S
0y asle 0Jgi 5 Guesal (yliee Ll jelaie 4y gl
Cosb,y Ol Lra> Bus 4 S50 10 uisred o

1.

Archangi, A., M. Khodambashi & M. Mohamad Khani, 2011. The effects of salinity on morphological traits
and content of sodium, potassium and calcium Fenugreek (Trigonella foenum-gracum) under hydroponic
conditions. Science and Technology of Greenhouse Cultures, 3(10): 33-40. (In Persian)

Awopegba, M., S. Oladele & M. Awodun, 2017. Effect of mulch types on nutrient composition, maize yield
and soil properties of a tropical alfisol in southwestern Nigeria. Eurasian Journal of Soil Science, 6(2):121-

Azizi, M., A. Abdolzade, P. Mehraban & H.R. Sadeghipour, 2015. Effects of silicon application to increase
salinity tolerance through reduction of oxidative stress in Festucaarundinacea. Rangeland, 9(1): 43-54.(In

Babaei, F., A.A. Zolfaghari, M.R. Yazdani & A. Sadeghipour, 2018. Spatial analysis of infiltration in
Bates, L.S., R.P. Waldern & 1.D. Teare, 1973. Rapid determination of free proline for water stress studies.

Bezborodov, G.A., D.K. Shadmanov, R.T. Mirhashimov, T. Yuldashev, A.S. Qureshi, A.D. Noble & M.
Qadir, 2010. Mulching and water quality effects on soil salinity and sodicity dynamics and cotton

Chaum, S. & Ch. Kirdmanee, 2009. Effect of salt stress on proline accumulation, photosynthetic ability and

DolatKordestani, M., M. Taghvaei & N. Adamipour, 2019. Investigating the effects of spermidine on
morphological and physiological indices of Calotropisprocera Ait. Seedlings under salinity stress. Rangeland,

Fricke, W. & W.S. Peters, 2002. The biophysics of leaf growth in Salt-Stressed Barley. A Study at the Cell

2.
133.
3.
Persian)
4.
agricultural lands in arid areas of Iran.Catena,170: 25-35.
5.
Plant and Soil, 39: 205-207.
6.
productivity in central Asia. Agriculture, Ecosystems and Environment, 138: 95-102.
7.
growth characters in two maize cultivars. Pakistan Journal of Botany, 41(1): 87-98.
8.
12(4): 437-451. (In Persian)
9.
Level. Plant Physiology, 129(1): 374-388.
10.

Galeshi, S., 2015. The effect of environmental stresses on plants. Gorgan agriculture and natural resources
university publication. 388 p.(In persian)


https://dor.isc.ac/dor/20.1001.1.20080891.1400.15.4.2.3
https://mail.rangelandsrm.ir/article-1-765-en.html

[ Downloaded from mail.rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1400.15.4.2.3 ]

NS

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.
22.
23.
24.
25.
26.
27.

28.

29.

30.

31.

32.

- Gladgle &) Oluogas (S g 6yl O (5)sh Cilisko zalauw 50 o g3l 8,18 i1

Groenvelt, P.H., P. Van Straaten, V. Rasiah & J. Simpson, 1989. Modifications in evaporation parameters by
rock mulches. Soil Technology, 2(3): 279-285.

Hoori, A., A. Torahi & H. Dialami, 2017. Effect of irrigation water salinity on vegetative growth and nutrient
concentration in seedlings of three species of Ziziphus. Journal of Water Research in Agriculture, 31(2): 207-
218.

Hosseini, S., 2014. Evaluation of the effect of mulch and clay nanoparticles in acrylic resin synthetic polymer
on germination, establishment and some properties of vegetation cover. M.Sc. Thesis, Desert studies Faculty,
Semnan University.

Hsu, Y.M., M.J. Tseng & C.H. Lin., 1999. The fluctuation of carbohydrates and nitrogen compounds in
flooded wax-apple trees. Bot Bull Acad. SIN, 40: 193-198.

Jamil, M., D.B. Lee, K.Y. Jung, M. Ashraf, S.C. Lee & E.S. Rha, 2006. Effect of salt (NaCl) stress on
germination and early seedling growth of four vegetable species. Journal Central European Agriculture. 7:
273-282.

Kader, M.A., M. Senge, M.A. Mojid & K. Ito, 2017. Recent advances in mulching materials and methods for
modifying soil environment. Soil & Tillage research, 168: 155-166.

Kamali, N., 2014. Evaluation of the effect of nanoparticles in natural and synthetic polymeric resins and plant
mulch on vegetation establishment. Ph.D. thesis of Range management, Faculty of natural resources,
University of Tehran.

Kamali, P., Gh. Heshmati, A. Sepehri & Sh. Ahmadi, 2017. Effects of acrylic resin containing clay
nanoparticles and dry farmed wheat mulch on the establishment of Nitraria schoberi L. within curved micro
catchment ponds (Case Study: international project of carbon sequestration, North Khorasan Province).
Rangeland, 11(2): 246-257. (In Persian)

Kardavani. P., A. Alaei, S.R. Moshiri & N. Rahimi, 2013. The Effect of Oil Mulch Application on Fluid Sand
Conservation and Vegetation Development in Aran and Bidgol. Plant and ecosystem, 9(37): 101-112. (In
persian).

Khademolhoseini, Z., Z. Jafarian, V. Roshan, & Gh. Ranjbar, 2018. Effect of water salinity on quantity and
quality of biochemical characteristics of Mellissa officinallis L. Rangeland, 12(3): 370-379. (In Persian)
Levitt, J., 1980. Salt and ion stresses in: Responses of plant to environmental stress. Academic Press, 698 p.
Marschner, H., 1995. Mineral nutrition of higher plants 2nd Ed. Academic Press .889 p.

Miranda, D., G. Fischer, I. Mewis, S. Rohn & Ch. Ulrichs, 2014. Salinity effects on proline accumulation
and total antioxidant activity in leaves of the cape gooseberry. Journal of Applied Botany and Food Quality,
87: 67-73.

Misra, N. & A.K. Gupta, 2005. Effect of salt stresson proline metabolism in two high yieldinggenotypes of
green gram. Plant Science, 169(2):331-339.

Moaveni, P., 2010. Foundation of Plant’s physiology in dry and salty conditions. Azad university publication.
685 p.

Monjshirini, M., B. Mostafazade & A. Salari, 2016. Effect of irrigation water salinity on yield and yield
components of corn under T-tape irrigation system. Iranian Journal of Irrigation and Drainage, 10(1): 83-93.
Montague, T., C. McKenney, M. Maurer & B. Winn, 2007. Influence of irrigation volume and mulch on
establishment of selected shrub species. Arboriculture and Urban Forestry, 33: 202-209.

Mostafa, A.Z., M. Amato, Y.G.M. Galal, A. Hamdi & S.M. Lotfi, 2012. Effects of irrigation with saline
water, and soil type on germination and seedling growth of sweet Maize (Zea Mays L.). Arab Journal of
Nuclear Sciences and Applications. 45(2): 537-547.

Nabati, J., M. Kafi, A. Nezami, P. Rezvani, A. Masoumi & M. Zare, 2015. Evaluation of quantitative and
qualitative characteristics of forage Kochia in different salinity levels and time. Iranian Journal of Field Crops
Research, 12(4): 612-620.

Najafinezhad H., Z. Tahmasebi Sarvestani, S.A.M. Modarres Sanavy & H. Naghavi, 2014. Effects of
irrigation regimes and the use of barley residue, zeolite and superabsorbent polymer on forage yield and water
use efficiency of maize and sorghum in double cropping system under minimum tillage. International Journal
of Biosciences, 5(3): 234-245.

Olesen, K.P., 2010. Turning sandy soil to farmland: 66% water saved in sandy soil treated with NanoClay.
Desert Control Institute Inc, 1: 1-10.

Roberts, J.K.M., J. Callis, D. Jardetsky, V. Walbot & M. Freeling, 1984. Cytoplasmic acidosis as a
determinant of flooding intolerance in plants. Proceedings of the National Academy Sciences of the United
States of America, 81: 6029-6033.


https://dor.isc.ac/dor/20.1001.1.20080891.1400.15.4.2.3
https://mail.rangelandsrm.ir/article-1-765-en.html

[ Downloaded from mail.rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1400.15.4.2.3 ]

ov

33.
34.

35.

36.
37.

38.

39.

40.

VFer Glino) /oyl 8o /o203l Jlw (& po oode & 05

Seyed Sharifi, R. & H. Nazarli, 2016. Influence of salinity levels of irrigation water with NaCl on phyllochron
and leaf appearance rate of barley (Hordeum vuulgare L.) cultivars. Journal of Environmental Stresses in
Crop Sciences, 8(2): 297-306.

Shivaraj, S., P. Balakrishnan, G.V. Srinivas Reddy, K. Kandpal & R.P. Patil, 2018. Effect of color plastic
mulching on plant growth parameters of okra crop under different levels of drip irrigation. International
Journal of Current Microbiology and Applied Sciences. 7(2): 3440-3447.

Sikder, M.U., M. Asadul Haque, R. Jodder, T. Kumar & D. Mondal, 2016. Polythene mulch and irrigation
for mitigation of salinity effects on maize. The Agriculturists, 14(2): 1-13.

Tahan, A., A. Javadi, M. Jafari, N. Hasani & D. Razmjoi, 2015. Effects of mulch on soil moisture content
of Haloxylon aphyllum seedlings in Semnan province. Journal of Renewable Natural Resources Research,
6(1): 1-9.

Tongo, A., A. Mahdavi & E. Saiad, 2014. Effect of Super Absorbent Polymer Aquasorb on Growth,
Establishment and Some Physiological Charactereistics of Acacia victoriae Seedlings Under Drought Stress.
Journal of Water and Soil, 28(5): 951-963.

Williams, P.C., 1975. Application of near infrared reflectance spectroscopy to analysis of cereal grains and
oilseeds. Cereal Chemistry, 52: 561-7.

Yazdani, H., B. Ghahreman, K. Davari & M. Kafi, 2015. Effects of salinity stress and deficit irrigation on
water use efficiency index of two canola cultivars. Journal of Water Resources Engineering, 7(23): 67-84.
(In Persian).

Yu, X., Y. Liao & I. OlaposiOladipo, 2014. Effect of salinity water irrigation on maize growth in northwest
region. Journal of Chemical and Pharmaceutical Research, 6(1): 300-305.


https://dor.isc.ac/dor/20.1001.1.20080891.1400.15.4.2.3
https://mail.rangelandsrm.ir/article-1-765-en.html

[ Downloaded from mail.rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1400.15.4.2.3 ]

Rangeland, Vol. 15, No. 4, 2022, pp. 559-572 572

Effect of using mulches at different levels of irrigation water salinity on some
characteristics of forage corn (Zea mays L.)
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Abstract

Nowadays, mulch types are used to improve environmental conditions for plant growth in terms
of irrigation water and soil quality. Production and cultivation of forage plants in arable lands,
especially in arid and semi-arid regions, is very important, because it reduces grazing pressure
on rangelands. In order to evaluate the effect of mulch types on some plant characteristics of
forage maize at different salinity levels of irrigation water, this study was conducted in a
factorial experiment based on completely randomized design with three replications.
Treatments were consisted of four types of mulch, including acrylic resin, acrylic resin
containing 3% nanoclay, plastic mulch and no mulch (control), and four salinity levels of 0.5,
2.5, 4, and 7 ds / m. The results showed that the application of mulches improved the plant
characteristics of forage maize compared to the control treatment and reduced the severity of
the negative effects of irrigation water salinity. The highest dry weight of shoot and total
biomass were observed in acrylic resin treatment with nanoclay with salinity of 4ds/m
compared to other treatments. Plastic mulch also affected the number of forage corn leaves.
According to the results of the present study, it seems that these mulch types can be used to
reduce the salinity effects of irrigation water on forage crop cultivation.

Keywords: Mulch, Irrigation, Water salinity, Polymer, Nanoclay, Forage corn.
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