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>$ .R,.  

 !<7(g }$(M JA($EK 9(R4  9 !M Z5B)2 14 18  /

16 ;<$ ;2 w#GAE >B, (Ir?' / I[7 `*<)$ 9(R
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S:.*+ e(f &2(R  &g(j:M. . 9 !M J#% C(GW: 9:;2

.A;*7 TA.B C!*H$  (2I"*d (R9 n)[$  ;R 9:;2 E: lA

,!7 (2 @:;GR :  9 !M �!5BG\M 9(R\ e(f }7 (2 1>A(

 k!*)$ S:.*+ ;RM. )Sayyari et al., 2009( /   /�2
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 e(f @,/.H$  ,80  (%100  �L^ >W: E I\g;o .6 ,

.M .S:.*+ S,;7 SE/ E: e(f vK I2!b  V\\3% 9:;2 (R

>$ @,(L<B:.M .S:.*+ 9 (\2K 9:;2  :;~<B: &*^;$ (% O\' (R

E: .32 / ;5~$ vK E: &%!2  9 !M (2 vK (2 O\' SK6/0  >B,

 ;<$ ;2 w#GAE.M @,(L<B: . lA�!4!AO\g >+.\B  E: .32

 -.#+ -:.'::.Q = !6 &2  :,/(0 / -.#+ >A:!R &'(+

 =.$ &2 S.M l[f / IM:,;248 (B 9($, (2 S/K  , IW

75 ><'(B &Q , ,:;+ / l[fI8, (2 9/E:;% (2  -;+ - :OR

.'.M SE/. nf(M E: JA($EK �A(<' }\*H% 9:;2 9(R

 >r?' ,;]*GW) &4,(3$1( }7 >r?' ,;]*GW 1) &4,(3$2(1 

nf(M TQ(U% 9(R&'!+ E: lA ;R >r?' (R) 9(R &4,(3$3 

 /4(  I\r4(d nf(M /) &4,(3$5 ( .M @,(L<B:)Weiget 
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Table 1. Some physical and chemical properties of soil used in experiment 

 9 !M 

)EC(  

)dS.m-1
(

&<A.\B:

)pH( 

TA.B

Na 

;*7 

Cl 

T\?*7

Ca  

O#P#$

Ma

}7 lRK  

Total 

limestone  

>4K V2;7 

Organic 

carbon  

>4K ,:!$  

Organic 

matter  

vK I\g;o

e(f  

Field 

capacity 

t  

Clay

I*\B

Silt 

VM 

Sand

 Ig(2

e(f 

Soil 

texture 
)meq.lit-1

( (%)  

0.87 8.16  2.6 6.64.8 4.415 0.17 0.29  13.2  10 42  48  Loam 
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 &'!+ NB!% @.M .\4!%1  &'!+ (2 k!*)$ I[7  ,2  /

 &'!+ NB!% @.M .\4!% l[f @,($1  1SK n4(f I[7  ,
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5Zcw   /Zwc  / >W: E @(\+ Ir?' @.#R, S([' O\'
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  :Og:SASS!$EK (2 V\P'(\$ &?A(~$ 1  LSD  Z5B  ,

 C(G<^:5 1.6 ,  :,!G' TB  / =(rB(H$ ;PA, (RO\'  (2

 E: @,(L<B: :Og: -;' Excel Ig;+ = !6.  

  

123 " 45%67  

'(A :/ &AO_% �A(<'  !b &2 e(f 9 !M ,:, S([' w
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\4!% O\' 9;<[\2>$ ..##7 . E: 9 !M JA:Og: (24  &28  /

16  l[f @,($ ;<$ ;2 w#GAE >B,  , u\%;% &2 -.#+

3/36  /85  /  :,/(0  , u\%;% &28/45  /90  .6 ,

 JR(7Ig(A ) }]M1( .(2 JA:Og: J#% 9 !M @,($ l[f 
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I$/(~$ ;<[\2 -.#+ 9:;2 �L^ ,;]*GW IB:  
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%i`*W /, / -.#+ 9/  9 !M J#% ;\h;P#7 E;R 

)Carduus nutans L. ( &<g(]M ;B /)Cephalaria

syriaca L. ( &2 9 !M �!5B JA:Og: (2 &7 .',:, m :O+

&':!Q S($E =.$  , JR(7 >*7  !bOrB 1>'E SE/ / S.M

&cR(\+ l[f  , 9;<[\2 .M  -.#+ >4/ ,(<g: �(L%: (R

`*W /, (2 &?A(~$IM:, 9 !M �!5B -(G%  , E;R .  ,

$ 9;PA, &34(5$ &2 ;_#$ 9 !M J#% &7 .M n)[

 t!$/;2 >$!2 9;\d / >$!2 &'!+ /, l[f @,($ JR(7

';L\4(7  ,\ .M ()Kolb and Alpert, 2003.( @,($ JR(7

 9.\4!% l[f ;PA, NB!% 9 !M J#% ;\hi% IH% -.#+

 IB: @.M m :O+ O\' S(~~H$)Yusefi et al., 2012; 

Zamani et al., 2005; Kandil et al., 2012.( 

&'!+ E: lA ;R >r?' ,;]*GW }7 >r?' ,;]*GW / (R

nf(M E: >]A9;B (2 =([A($EK  , &7 IB: >A(R  9(R

>$  :;8 @,(L<B: , !$ >#AOPA(Q ,;\+)Weiget and 

Jolliffe, 2003 .( 9,.W  :.~$ S,!2 X(2 >*7  !b &2

&'!+ E: lA ;R >r?' ,;]*GW nf(M9;%;2 9(#3$ &2 (R

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 }]M1 -  ;2 9 !M ;h:,/(0 / -.#+ l[f @,($: .  

Figure 1. Effect of salinity on dry matter of wheat and rye. 
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 C/.Q2-  / e(f 9 !M `*<)$ �!5B ;\hi% IH%  :,/(0 1-.#+ >r?' ,;]*GWIr?' 9(R  I[7 `*<)$) :,/(0 --.#+.(  

Table 2. Relative yield of wheat and rye under different levels of soil salinity and the planting ratio 

 (wheat – rye). 

9 !M �!5B 

Salinity levals 

(dS.m-1) 

-.#+  

Wheat 

 :,/(0  

Rye 

}7  

Total 

25-75 50-50 75-25 25-75 50-50 75-25 25-75 50-50 75-25 

2.00 0.23 0.41 0.62 0.72 0.56 0.40 0.95 0.97 1.02 

4.00 0.29 0.40 0.68 0.77 0.60 0.39 1.05 1.00 1.06 

8.00 0.29 0.55 0.70 0.61 0.46 0.34 0.90 1.01 1.03 

16.00 0.41 0.59 0.92 0.78 0.53 0.30 1.19 1.12 1.22 

  

SK ><2(8  ,!2 .R:!f &'!+ .,:, S([' a\~H% VA: �A(<' 

 JA:Og: 9 !M J#% JA:Og: (2 -.#+ >r?' ,;]*GW
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 (2 9 !M16   :,/(0 >r?' ,;]*GW ;<$ ;2 w#GAE >B,

 Ig(A JR(7 -.#+ &2 Ir?') C/.Q2.(  

 I[7 Ir?'  ,50-50  9 !M Z5B  ,2  >B,

 &2  :,/(0 / -.#+ >r?' ,;]*GW p2;$ ;<$ ;2 w#GAE

 (2 ;2:;2 u\%;%41/0  /56/0 ,!2 . E: 9 !M J#% JA:Og: (2

2  &24   :,/(0 / -.#+ >r?' ,;]*GW ;<$ ;2 w#GAE >B,

 (2 ;2:;240/0  /60/0 .M . &2 e(f 9 !M J#% JA:Og: (2

4  -.#+ &2 Ir?'  :,/(0 ><2(8  S:!% ;<$ ;2 w#GAE >B,

.M @,/Og: . E: e(f 9 !M JA:Og: (24  &28  w#GAE >B,

 :,/(0 / -.#+ >r?' ,;]*GW ;<$ ;2  (2 ;2:;2 u\%;% &2

55/0  /46/0 .M . 9 !M  ,8  -.#+ ;<$ ;2 >?#$E >B,

W  :,/(0 &2 Ir?' k!*)$ I[7  , 9;<[\2 >r?' ,;]*G

VA: &7 IM:, : (2 :  -.#+ ><2(8  S:!% JA:Og: J#% JA:Og

>$ S([' 9 !M.R, .  , 9 !M16  ;<$ ;2 w#GAE >B,

]*GW;, (2 ;2:;2 u\%;% &2  :,/(0 / -.#+ >r?' 59/0  /

53/0 ,!2 . :,/(0 >*7  !b &2 !M  , E: J\2 9 8  >B,

2 &?A(~$  , 9;<G7 ><2(8  = .8 ;<$ ;2 w\#GAE -.#+ (

, :, .9;B (2 =([A($EK  ,OPA(Q 9(RA >2(AE : 9:;2 >#

&'!+ V\2 I2(8 >$ (R=:;\\{% >#H#$ I\3j/ E: S:!% 

;]*GW,  >r?'SK (R   , &\Q!%I2(8  I?Q @;U2 . &c'(#0

 ><2(8  = .8 &'!+ lA9;%X(2  &<M:, ;PA, &'!+ &2 Ir?'

q.H$ = !6 &2 >#H#$ .M(2 ><2(8  = .8 &c'(#0 / v

`\3jq3~$ = !6 &2 .M(2 &<M:, 9;% ,!2 .R:!f ;) Zand 

et al., 2005; Atri and Zand, 2005 .(}]M  , 9(R 2 

 = !6 &2 -.#+ >r?' =:;\\{% >#H#$ v / `4:q3~$ ;

q$: IB: >r?' ,;]*GW =:;\\{% ( vq.H$  :,/(0IB:  &7

;%;2 E: S([' VA: -.#+ &2 Ir?'  :,/(0 ><2(8  9, :, . , 

}]M 9(R 2 / �  -.#+ >r?' ,;]*GW =:;\\{% >#H#$ ,

q.H$ = !6 &2 vIB: {% VA: >4/ &2  :,/(0 9:;2 =:;\\

q3~$ IGB ;(8  = .8 @.#R, S([' &7 , :, }\$2 ;<[\2 ><

  :,/(0 &2 Ir?' -.#+IB:.  .'E / 9;5W)Atri and 

Zand, 2005 ( m :O+ J]L*W &2 t(?^ -(8 : &7 .',:,

:O*7   9;%;2A &2 Ir?' 9;%X(2 ><2(8X!.' :, >[^/ z. 

}]M >2(AE :  ,9;B 9(RH#$ &c'(#0 >#AOPA(Q 9(R# >

 /, Ir?'  , &'!+50-50 :  ;PA.GR p58  S([' .#A(G'

,R@.# &'!+ V\2 I2(8  ,!Q/ -.W IB: 9:)Atri and 

Zand, 2005 .(  !H$ /, , !f ;2 &5~' &7 >A(_'K E:

 ,  :,/(0 / -.#+  , 9 !M �!5B E: lA �\R  Ir?'

 I[750-50  :�4 1IB: @.[' �,(^ ,!Q/ I2(8 

V\2 &'!+ 9:>$ .\Ai% ,!M . >8�% }H$ &0 ;R >*7  !b &2

2 k(~' VA: & TRlA,O' ;%  .M(2I2(8  V\2&'!+O\' 9:  ;<G7

.R:!f ,!2 .>#H#$ >8�% }H$ &?A(~$  :,/(0 / -.#+ 9(R

 9 !M  , &7 ,:, S([' 9 !M `*<)$ �!5B  ,4  >B,

VA;<[\2 ;<$ ;2 w#GAE >8�% }H$ &*6(g k!5f  &5~' (2

50-50 ;<[\2 / , :, ,!Q/V\2 I2(8  VA&'!+ O\' 9:  ,

 9 !M VA:, :, ,!Q/ . JA:Og: (2 &2 e(f 9 !M16  >B,

H#$ >8�% }H$ ;<$ ;2 w#GAE+ >##.-   :,/(0 / (2 &5~'

50-50 V]G$ &*6(g VA;<G7 &2  .\B  &7 S(['>$ .R, 

V\2 I2(8  e(f 9 !M JA:Og: (2&'!+2 9:  :.~$ VA;<G7 &

IB: @.\B  :  ,!f .H#$ >G[0 &?A(~$  ,#>  &%!2 SE/

 @,!%A! >[^/ zXT7:;%  , (2 `*<)$ 9(R / t(?^ -(8 :

 S([' :O*7 -/(~$,:,  T7:;%  , &7 @,!% >#H#$ 1V\A(s

zX!A �~3% >[^/ T7:;% &2 Ir?' 9;<[\2 ; X(2IB: @,:, .

T7:;%  , :O*7 ;%X(2 ><2(8  = .8 @.#R, S([' ;$: VA:
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 +2343-  (#5678 9:#1;<=> 2 ?#: @,)1 A%BC' ;&' ,862#. 2 (3DE F<=> ;GH IJKLM @#N),862#.-(3DE(  

Table 3. Relative crowding index of wheat and rye under different levels of soil salinity and planning ratio 

(wheat – rye)

@,)1 O)P*  

Salinity levels 

(dS.m-1) 

(3DE  

Wheat 

,862#.  

Rye 

QH  

Total 

25-75 50-50 75-25 25-75 50-50 75-25 25-75 50-50 75-25 

2.00 0.30 0.71 1.62 2.65 1.27 0.69 2.36 1.21 0.75 

4.00 0.41 0.68 2.30 3.34 1.61 0.67 4.02 1.90 0.76 

8.00 0.40 1.21 2.31 1.57 0.86 0.55 1.17 0.88 0.65 

16.00 0.72 1.53 13.78 3.78 1.26 0.43 8.87 1.92 0.57 

  

  

  

  

  

  

  

  

  

  

  

 ;*8 R#S TH8A' US ;<=> V%W#X)Zand and Beakie, 

2002.(  ,Y 31 9LGM @AZW6 U[\#PM ,6  ]#' US ;<=>

 2 U'78 6)H 6AS,#H O)P* ,6 AKG%S FKS#^,  ,3^ _2A:

 6,86 F`G: aD')Rashed Mohssel and Izadi, 

2008.(  

 QS#^ F<=> T4#-' 9:#1 ,83$M US U4)' #S b)c dW#K>

 ;*8 3%W#' 2 U%4)') +2343 .( @,)1 ,62  eD0W7 F*6

 ;GH ;<=> ,650-50  T4#-' 9:#1 @63f ,83$M

 #S AS8AS g%'A' US ,862#. 2 (3DE @8AS F<=>71/0  227/1 

;*8 . US ?#: @,)1 aW8hc8 #S4  AKM AS eD0W7 F*6

,83$M 2 ij5 ;<=> VW8  #S AS8AS ,862#. 2 (3DE @8AS kl

68/0  261/1 6)S.  @,)1 #' ,862#. 2 (3DE ;S#^,4  F*6

 3>6)S /31 ;GH AS8AS TH8A' ,6 UH FM#ZDN AKM AS eD0W7

U>)E US 6)S ,862#. mj> US nG: /6#M 6A`J0f UH @8

 FKS#^,  ,3^ @8,86 Uo%K> ,6 2 AKG%S ,862#. @3%\)'

6)S @AKG%S. 8hc8 #S #pM8 78 @,)1 aW4  AS eD0W7 F*6

 FKS#^,  ,3^ US 2 aN#H ,862#. FKS#^,  ,3^ 78 AKM

31 /62hc8 (3DE . ;GH ;<=> ,650 -50  9:#1 ,83$M

 @,)1 ,6 F<=> T4#-'8  216  @8AS AKM AS eD0W7 F*6

g%'A' US ,862#. 2 (3DE  #S AS8AS21/1 86/0  253/1  2

26/1  6)S)+234 3 .(S ,6 k8,#`0N 2 F$KM ,)Jc F*,A

IJf UH 3>686 q,8hE k8AW8 (3DE rAS nW,#S 7AN @#N

?#: ,6 ,862#. ;*8 /31 /3W6 AK0H @,)1 #S FW#N

)Mottaghi et al., 2012 .( s%$&' VW8 dW#K> US U4)' #S

FM ,6 ,862#. @8AS 8, ?#: 6#W7 @,)1 Qp0&' (3f k8)'

;cAE At> . FW87  ,#=:  ,3^ ,862#. R#S ?#: @,)1 ,6

.;186 3N8)L> h%> F>83D.  

9:#1 AZW6 78 ;%<\#" 9:#1 ,6 UH ;*8 FW#N

@A* #S  #GW#M7l FDWhZW#4 @#N ,8A^ /6#jK*8 6,)M

FM 6A%E . ,689:#1 VW M UJu#5 @63f ,83$M AE8D Fj

IJf 31#S g\#" ;S#^, ,6 7AN;*8.  @63f ,83$M AE8 F\2

 ;<vM @63f 9:#1 g\#" ;S#^, ,6 Ff8,7 /#%E 31#S

8;* . +234 s<w4 )1 O)P* ,6 ,862#. @,2 2 4  F*6

86 AKM AS eD0W7 F<=> ;%<\#" @,;*8 2 ,6 A%X ;S#^, 72

;*8 .pM8^,  ,3^ 78 @,)1 O)P* aW8hc8 #S # kl FKS#

/31 UK*#H FM aN#H kl ;%<\#" 9:#1 22 3S#W 3DE( 

FM 83%X ;%<\#" ;S#^, ,63DH .dW#K>  9:#1 #S x<'AM

;%<\#"dW#K> y A`J0f 9:#1 2 F<=> 6(#5678 > 8, F<=> h%

FM 3%W#'3DH .83$M AE8 ;*8 AHY US (7R 9:#1 VW8 ,

SA8Sk2,6 ;S#^, y6)1 Aju #S AEU>)S 2 @8k2AU>)E8 @ V%S

 +2344- (3DE ;%<\#" 9:#1 AS ?#: @,)1 IJKLM O)P* AB8- ,862#.  

Table 4. Effect of soil salinity on dominance index of wheat-rye  

@,)1 O)P*  

Salinity levels 

(dS.m-1) 

(3DE- ,862#.  

Wheat – Rye 
V%Z>#%M  

Means 
25-75 50-50 75-25 

2.00 -0.03 -0.29 -0.80 -0.37 

4.00 0.12 -0.38 -0.65 -0.30 

8.00 0.34 0.17 -0.42 0.03 

16.00 0.61 0.11 0.02 0.25 

V%Z>#%M  

Means 
0.26 -0.10 -0.46 -0.10 
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 h%> FN#%E 2 ;186 3N8)L> 6)42 F*,AS 6,)M U>)E 26

6)S 3N8)L> g\#" . @,)1 ,616  ,6 AKM AS eD0W7 F*6

 ;GH ;<=>25-75  (3DE– ,83$M ,862#.9:#1 ;%<\#" 

 #S AS8AS02/0 ;*8  ;S#^, VWAK0H 6)42 /3DN6 k#G> UH

2 ;*8 ,)1 ,6 TH8A' VW8 ,6 @16  eD0W7 F*6 U. AE8

2 F0H ,#%=S ;S#^,)4<\#" F\2 ;*8 UK186 6 F<=> ;%

I%[| ,#%=S h%> (3DE  6)S)+234 4.( VW8AS#DS  aW8hc8 #S

;%<\#" 9:#1 h%> k83JE ,6 ,862#. TH8A'  aW8hc8 kl

;c#W ,6 2 ;S#^, 1 /A%. (3DE AS3 .,6  @,)12  F*6

,862#. AKM AS eD0W7  ,83$M #S37/0 -  8, ;%<\#" VWAKG%S

 US @,)1 aD' aW8hc8 #S UH ;1864  AS eD0W7 F*6

 #S ,862#. ;%<\#" ,83$M AKM22  US aN#H 3u,63/0 - 

3%*, . @,)1 ,68  (3DE U. AE8 AKM AS eD0W7 F*6

^, F\2 6)S g\#"S ;S# 6)42 ,862#. 2 (3DE V%S F0H ,#%=

;*8 UK186. AKG%SE F<=> ;%<\#" VW,)1 ,6 h%> (3D @

16 N#GM AKM AS eD0W7 F*6331 /  US U4)' US VW8 UH

 ,)1 sw#DM ,6 ,862#. U[*)' (3fFM 3>8)'  78 /6#jK*8 #S

(#^,8  US 8, ,862#. 7AN IJf  ,#=: y@,)1 US (2#$M

3>#*, Q^835. 

 @,)1 UH 686 k#G> s%$&' VW8 dW#K> FJH ,)w US

 FW8h=S A%BC' ?#:AS ;S#^, (3DE 6,86 ,862#. 2 . @,)1 ,6

6 ,862#. ?#: V%W#X, 72A%X ;S#^,  aN#H }f#S 2 ;*8

FM (3DE 6A`J0f)1 6A`J0f aN#H 78 @A%E)J4 @8AS 2 6

AW3M (3DEW; IJf VW8;*8 @,2A| 7AN . @,)1 aW8hc8 #S

 78 ?#:8  US16  F*6 ;S#^, ,6 (3DE AKM AS eD0W7

sc)M A';*8 ,86 28<=> 6A`J0f @6)S h%> @AKG%S F . ,6

 @R#S @,)1?#:y ~Jf US UH kl ; ;S#^, ,6 (3DEsc)M A' 

;*8 A|F0> /3W6 ,862#. +AKDH @8AS F',26)1  (3f #S 2

UDWhN ,862#. 7AN IJf +AKDH 3N8): aN#H 3%\)' @#N

;c#W.  
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Abstract 

Agricultural production in arid and semi-arid regions always is affected by soil salinity and weeds 

competition. In order to study the effect of soil salinity on competition between wheat and rye, a 

factorial replacement series experiment based on completely randomized design with 3 replications 

was conducted in research greenhouse of faculty of Agriculture, at University of Birjand, in 2012. 

Four different ratios of wheat-rye (100-0, 75-25, 50-50, 25-75, 0-100 percentage) and 4 levels of soil 

salinity (2, 4, 8 and 16 dS.m-1) were used as experimental factors. The results indicated significant 

(P<0.01) effect of salinity on dry matters of wheat and rye. Increasing soil salinity from 2 to 16 dS.m-1 

decreased 84% and 90% of the dry matter of rye and wheat, respectively. Competitive ability were 

more at salinity levels of 2 and 4 dS.m-1 in rye and 8 and 16 dS.m-1 in wheat. Investigation of 

competition by several indices indicated that increasing of salinity level can decrease competitive 

ability of rye versus wheat. 
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