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Table 1. Characteristics of studied wheat varieties

P@'E!E(dJ0Os!n:

;$Cdh!;Eu

Grain yield

(t.ha
-1

)

!P@'E;'Qh!tH.

sK(>u

1000-grain

weight (g)

t?%B;!t$DH

Maturing time

X;.'!E,fs!K(>,J%f

;$Cdh!;Eu

Urea (kg.ha
-1

)

!P:,5!8$9:;'s"C@$B-

(CDu

Height plant

(cm)

T?1;!~%:

Growing

type

l7;

Cultivar

7.542
�;(#E

Late
17590

X;$i5

Spring

t,k#$B

Sayson

6.440
�;(#E!$Cak@

Relatively late
125115

n%5$e%5

Intermediate

?@,/'

Alvand

6.239
�;E.H
Early

17595
X;$i5

Spring

t'(0�
Chamran

7.140
�;E.H
Early

150100
X;$i5

Spring

t$h$qB
Sepahan

';'!g$O�-'!�aeD#"�%a-!�5$eD!.!TH;.$}f!g$y%y_:!Qf(D!6X?1!Pt$CB']B'!T,v;!t$B'(SM

Source of information is from Agriculture and Natural Resources Research Center of Khorasan Razavi Province.
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Table 2. Parameters from fitting two-parameter model of density -yield loss to biological and grain yield

data of wheat cultivars in interference with different densities of feral rye

RMSR2
AdjSE±ASE±I

ywf

(g m
-2

)

l7;

Cultivar

]9Y

Trait

47.20.8978.62±14.9122.09±0.5631016.667
t,k#$B
Sayson

OK?e>!j#�,/,%5!E(dJ0

Biological yield of wheat

83.60.7884.98±34.1471.36±0.5071416.662
?@,/'

Alvand

47.80.9269.87±6.5956.19±2.2311350.001
t'(0�

Chamran

21.30.8852.82±11.2431.24±0.3421266.667
t$h$qB

Sepahan

53.90.9599.76±6.8229.40±2.579472.467
t,k#$B
Sayson

K?e>!P@'E!E(dJ0O

Grain yield of wheat
101.20.8586.99±15.8403.34±1.174697.147

?@,/'

Alvand

42.40.9699.68±5.36613.12±3.759630.387
t'(0�

Chamran

88.10.8587.11±18.1092.62±0.863506.547
t$h$qB

Sepahan

ywf!6I!6SE!6A!6R2!.RMS!!!!!(�f'?4Z!6E;'?@$C4B'!T$4GS!6E(4dJ0O!`h$f!T(CD';$r!.E!+?D!P%/.'!�%1!6�/$S!]}f!;E!K?e>!E(dJ0O!�%:(:!P5

]B'!+?D!g$�5(D!n%�@$%D!X?@$0%7$5!.!X?1!F%_{:!n%%a:!�#(v!6(�@!E;,D!]9Y!"e%0m:!]&'6

ywf, I, SE, A, R2 and RMS are weed free yield of wheat, initial slope of two-parameter yield loss-density model,

standard error, maximum estimated yield loss of studied trait, adjusted coefficient of determination and residual mean

square of the model, respectively.
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 !"#$% &'()*)+, -."/01 2345 6789:a ; <7=- -."/01 8:b ;>5=.? 4, !@=6? A'=.# 9- B6CD B4E9= F= G-4HIJ= 4, KLM8 9=-84N F.3 O/1 O/IPQ R43
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Figure 1. Trend of biological (a) and grain yield (b) loss of wheat cultivars in interference with different densities of feral rye

by use of two-parameter density-yield loss model.
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V#=- Vj,4�Q U .IC+S:Paynter, 2010 ; -)@ a4u*4�Q 9-

     A'=.W# 9- )W� B4WE9= -.W"/01 .I05 V[= <5 V#=- X=)C1

 4, !@=6?F.3 O/1  B4WE9= KI,4E9 R.?., G6C3- X4L7 >hN

VJ= 9),ZQ U KWJ9., K/5 w'4I7 g+Ch03   9- <*4WJ 8- R4W3

    WE R=9=- )W� B4WE9= <W5 -=- X4L7 O/IPQ <j�CQ wCS a96

    4W, !@=6W? 8 z*4W@ VL5 A'=.# 8- .3 9- \.?d4, KI,4E9

F.3 O/1 B4E9= ._'- <, Vbc7 R.?d4, -."/01 R=9=- >hN

  6WW7-), KWWJ9., -9)WWQ:Paynter and Hills, 2009 U;

  X=94W"03 8 K7434HY:Safahani et al., 2007 ;  �9=ZWD

 4, !@=6? A'=.# 9- <5 67-.5m|   9- KWLM8 T-.W@ <?),

 \~,.Q .IQ =Z/5 t+E9 B4E9= <7=- -."/01qo   234W5 6WY9-

      g+W, X=ZW+Q gW'= tW+E9.+i B4WE9= 9- 4Q= \V[4'{}  4W?nq

-)WW, 6WWY9- UKWWJ9., w'4WWI7  X=94WW"03 8 X4+?-4uWWJ R4WW3

:Saadatian et al., 2011 ; .IL+, V+J4cM F= K54M Z+7

       9- tW+E9 >WE9 <W, VbWc7 B6WCD tW+E9 .+i >E9 -."/01

 <7)D 8- .3 4, !@=6?3 O/1F.-), KLM8 T-.@ 8 9=-84N U

<I[4' <, <�)? 4,4j+jk? .'4J R43aKQ .`7 <, G6# B4�7=-

    9- <W7=- -.W"/01 .WI05 V[= !+*- <, X434yJ >E9 <5 6J9

      >WE9 g'.W?., \F.W3 OW/1 4W, V,4E9 A'=.#   .W`7 gW'= F= 9-

<b?.Q 9- 8 G-), B4E9= .'4J 4, <c'4jQ   tW+?.? <W, R6u, R43

8 X)c'4J \67)*= B4E9= 9=.E X=.0N<I#=-67=U

 -."/01 a4HY R=., G6Qf VJ- <, R43.IQ=94S <c'4jQ

        G-4WQ 6W+*)? <W5 -=- X4WL7 B6WCD B4WE9= <W7=- 8 &'()*)+,

     B6WCD R-4W�IE= -.W"/01 4W, <c'4jQ 9- !5 &L@  .WI05

 K/@=6? a=.x= .+x4? Vk? F.W3 O/1    9=.WE KWLM8 9=-84WN

V[.D: T86�o \ !"#$; U   KWJ9., w'4WI7  g+W, VW,4E9 8-

<7)D 4, B6CD >E9      ZW+7 KWLM8 T-.W@ 8 9=-84WN F.W3 R43

, .+x4? F= K54M V,4E9 .IL+F.3 O/1 <7=- -."/01 VHY .,

  -)W, Xf &'()*)+, -."/01 <, Vbc7:Saadatian et al.,

2012 U;   X=94W"03 8 K7434HWY:Safahani et al., 2007 ;

    <W, X4W34+D KWL'=F 6#9 .IL+, V+J4cM =9 .Q= g'= V/1

2C?  G98- T)W� X-), G4?)5 8 KL'89 6#9 4, <c'4jQ 9- 43

!+"L?   G6WC3- !+"WL? G98- <, Vbc7 <7=- -."/01 G6C3-

6CIc7=- &'()*)+, -."/01U

J;$K25&-LMH&N#"&OPQ&K#%$1'2R&0(&0&@A&&6S78

4#5I <+*8= Kbc7 �., ��J 2'=Z[= 4,  F.W3 OW/1  9=-84WN



p{X4+?-4uJX=94"03 8�T6Q K,4'F9=B6CD B4E9= -."/01 2345 KC+, 2+S 9- V,4E9 K,.�? R43

 T86�m%T6Q �F=., F= !Y4M w'4I7 8 &' R43B6CD B4E9= <7=- -."/01 2345 <, KLM8 9=-84N Kbc7 �., ��J R.IQ=94S 8-

Table 3. Results of fitting one and two-parameter models of relative leaf area of feral rye to wheat varieties

grain yield loss

RMSR2
AdjSE±mSE±q

>E9

Cultivar

Kbc7 �., ��J T6Q

Relative leaf area model

0.0040350.96-14.47±1.595
X)c'4J
Sayson

R.IQ=94S &'
One-parameter

0.0073710.90%4.74±0.503
67)*=

Alvand

0.0030810.98%11.30±1.385
X=.0N

Chamran

0.0048010.92%4.43±0.377
X434yJ

Sepahan

0.0040380.971.00±0.07711.67±2.519
'4JX)c

Sayson

R.IQ=94S 8-
Two-parameter

0.0079330.890.98±0.1934.86±1.410
67)*=

Alvand

0.0032240.980.97±0.04313.28±3.784
X=.0N

Chamran

0.0050560.920.98±0.1644.55 ±0.99
X434yJ

Sepahan

q \SE \m \R2 8RMSJ= R4�@ \F.3 O/1 Kbc7 a94c@ t'.v t+?.? <,         8 G6W# �+kW�? g+W+b? t'.Wv \F.W3 OW/1 a94Wc@ .�5=6WM \-9=674I

VJ= T6Q a4u,.Q g+_74+Q G6740+E4,U

q, SE, m, R2 and RMS are Relative damage coefficient, standard error, maximum damage of weed, adjusted coefficient of

determination and residual mean square of the model, respectively.
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 !"#o %T6Q AJ)? KLM8 9=-84N 4, !@=6? 9- B6CD B4E9= <7=- -."/01 2345 6789 R.IQ=94S &' R43:a ; R.IQ=94S 8- 8:b ; �., ��J
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Figure 2. Trend of grain yield loss of wheat cultivars in interference with feral rye by use of one-parameter (a)

and two-parameter (b) models of relative weed leaf area.

 T6Q 8- .3 9- B6CD B4E9= <7=- -."/01 \KLM8 &': !"#

o%a ;8 R.IQ=94S 8-: !"#o%b ;-=- X4L7 2345 U t'=.v

KCkCQ 8 Kbc7 a94c@   R=.W, G6WQf VJ- <, �6kQ R43

T6Q  bWc7 �.W, ��J R.IQ=94S 8- 8 &' R43  F= K54WM \K

     B4WE9= <W, VbWc7 KWLM8 9=-84N -4'F 94+c, KI,4E9 a96E

  B6WCD -)WW,: T86WW�m\  !"W#o U; >WWE9 g'.WWI05 X434yWWJ

T6Q Kbc7 a94c@ t'.v .'-4jQ  R.IQ=94WS 8- 8 &' R43

-=- �4�I@= -)@ <, =9 Kbc7 �., ��J U  T6WQ 8- .3 9-

 ]^I@= \Kbc7 �., ��J R.IQ=94S 8- 8 &'  KW05 94+c,

'=.v g+,a94c@ t     -)W�8 X434yWJ 8 6W7)*= B4WE9= KbWc7



a^i a4j+jk? lB)J T4J lT8= G940# l$mnopp

    -.W"/01 234W5 T6WQ F= G6Qf VJ- <, w'4I7 4, <5 V#=-

 -), �b�CQ >5=.?: T8=6�o 8m U;   KbWc7 a94Wc@ t'.v

  X=.W0N >E9 <, Vbc7 X)c'4J >E9 9- R.IQ=94S &' T6Q

-), .IL+,: T86�o ;     234W5 K7)+WJ.D9 AW@ g+WCh03

.0N F= .?d4, X)c'4J >E9 -."/01   VW[.D 9=.WE X=: !"W#

m%a; U \Kbc7 �., ��J R.IQ=94S 8- T6Q 9- <5 K*4M 9-

 V#=- -)�8 G6# -4' V*4M �"1: T86�m 8 !"#o%b ;

 \.`7 g'= F= 8 w'4I7     KbWc7 �.W, ��WJ R.IQ=94WS 8- T6Q

F.3 O/1 4,<I[4'R43  -.W"/01 234W5 R.IQ=94S 8- T6Q%

 -), <,4LQ >5=.?: T8=6�o 8m U;  KWQ .W`7 <, 6WJ9  -)W�8

      �.W, ��WJ R.IQ=94WS 8- T6WQ 9- KWj[= t74�Q 6M &'

        a94Wc@ t'=.Wv <W�=9= 8 .WIe, KWC+, 2+WS tbWJ Kbc7

     234W5 <W+*8= t+W# R=.W, G6Qf VJ- <, w'4I7 4, tJ4CIQ

 -."/01 <7=-: .IQ=94SI ; -.W"/01 2345 T6Q F=%  9- >5=.W?

VJ= G6# KJ9., -9)Q B6CD B4E9= U

6Q Kbc7 a94c@ t'.v .'-4jQ KJ9.,T  8 &W' R43

<7)D Kbc7 �., ��J R.IQ=94S 8- R43F.3 O/1 8 9=-84N

      B6WCD B4WE9= 4W, !@=6W? A'=.W# 9- KLM8 T-.@  AWJ)?

 X4+?-4uWJ X=94W"03 8:Saadatian et al., 2012 ;  ZW+7

<7)D KI,4E9 R.?., F= K54M 8 -), F.3 R43G6# -4' .IQ=94S

 t+E9 >E9 9- B6CD f VWJ- <, t+E9 .+i >E9 F= .I05 6WQ U

<I[4' g+Ch03 R43X4L'= t+# g+, >+jIcQ �4b?9= g+bQ

<+*8= 2345 .IQ=94S 4, >5=.? ., KCIbQ R.IQ=94S 8- T6Qq

    9- G6WQf VWJ- <W, w'4I7 4, <5 -), Kbc7 �., ��J T6Q

V#=- Vj,4�Q �+jk? g'= U Z+7 ._'- KL'4QFf 9-T6Q R43

  KbWc7 �., ��J R.IQ=94S 8- 8 &'    8- T6WQ <W, VbWc7

94S    -.W"/01 234W5 KWC+, 2+S 9- >5=.? ., KCIbQ R.IQ=

�J 9- =Z/5)  R=9=- X(8.WI+7 -)5 -.,945 �   g+W+b? t'.Wv

   g+'4WS G6W740+E4, a4Wu,.Q g+_74+Q 8 d4, 6W7-),  8- T6WQ 8

    KbWc7 �.W, ��WJ R.IQ=94S    VW#=- =9 K'=94W5 g'.IWL+,

:Soleymani et al., 2011;U

J;$&K25&-LMH&@.T&U40&K#%$1'2R&0(&0&@A&678

4#5I Kbc7 &L@ XF8 -.,945 F.W3 O/1    ��WJ R4W� <W,

      9=-84WN VW,4E9 KWHCQ a=.Wx= K,)W@ <, Z+7 Xf Kbc7 �.,

  X4WL7 =9 B6CD B4E9= <7=- -."/01 ., KLM8 -=-:  !"W#m\

 T86�}U;  <W, Kbc7 a94c@ t'.v a=.++�? 6789 6CN.3

     KbWc7 &WL@ XF8 R.IQ=94WS &W' T6Q R=., G6Qf VJ-

F.3 O/14E9= g+, 9-      w'4WI7 <,4WLQ <Wu*4�Q -9)WQ B6WCD B

     4WQ= \-)W, KbWc7 �.W, ��J R.IQ=94S &' T6Q F= !Y4M

 Kbc7 &L@ XF8 R.IQ=94S &' T6Q 9- t'.v g'= .'-4jQ

   B4WE9= R=.W, Kbc7 �., ��J R.IQ=94S &' T6Q <, Vbc7

   tW+?.? <W, X434yJ 8 X=.0N \67)*= \X)c'4J}l$| \}l$q \

�lm 8ml$q6WWY9- -98f.WW, .WWI05WW# 6: T8=6WW�m8} U;

a94c@ t'.v KbWc7 &L@ XF8 R.IQ=94S &' T6Q9- \

 -98f., X=.0N >E9 F= .IL+, X)c'4J >E96#:  T86W�};\

 .IQ=94S <5 K*4M 9-I: <W7=- -."/01 2345 <+*8= t+# ; 9-

        -)W, G6WQf VWJ- <W, X)Wc'4J >WE9 F= .?d4W, X=.0N >E9

: T86�o U; <WI[4' <,4LQ w'4I7 g'=   WJ9., F= !WY4M R4W3 K

T6Q        VWJ= KbWc7 �.W, ��WJ R.IQ=94WS 8- 8 &W' R4W3

: T86�m U; 8- T6Q F= G6Qf VJ- <, Kbc7 a94c@ t'.v

 Kbc7 &L@ XF8 R.IQ=94SF.3 O/1 .IQ=94S 4,I F= !Y4M

  -.W"/01 234W5 R.IQ=94S 8- T6Q%    B4WE9= <W03 9- >5=.W?

 -)W, tJ4CIQ B6CD U      g'.WI05 8 g'.IWL+, <W5 R9)W� <W,

 .'-4jQq .IQ=94S 8I    VWJ- <W, X434yWJ 8 X=.0N B4E9= 9-

 6Qf: T8=6�o 8};  ��WJ R.IQ=94WS 8- T6Q w'4I7 4, <5 \

 Kbc7 �.,F.3 O/1   VW#=- VWj,4�Q Z+7:  T8=6W�o \m 8

} U;<I[4'  X=94W"03 8 X4+?-4uJ R43:Saadatian et al.,

2012 ;T6WWQ �)WW/�Q O+WWY)? F= K54WWM 8- 8 &WW' R4WW3

O/1 Kbc7 &L@ XF8 R.IQ=94SF.3 R43  T-.W@ 8 9=-84N

-), KLM8 U   <W*-4uQ KbWc7 a94Wc@ t'.v g+Ch03  R4W3

 R=., T6Q g'= R.IQ=94S 8- 8 &'F.3 O/1 \KLM8 9=-84N

  tW+?.? <, 67)*= <, Vbc7 X)c'4J t+E9 .+i >E9 9-plo|

 8�l${  gW'= KLM8 T-.@ 4, V,4E9 9- 8 -), .IL+, 6Y9-

 <, t+?.? <, ]^I@=mlo$ 8�l$�6+J9 6Y9- U

'1&-"2A4J;$&-AV'2:&W;SX&)Y1'1&K25I  KWJ9.,  t+W#

     KWC+, 2+WS 8 G6W# G634WLQ .'-4jQ g+, K�@ X)+J.D9

G6#    KWC+0P? .'-4WjQ \-9=)WQ .�5= 9- <5 -), Xf F= K54M

T6Q&' R43 Kbc7 &L@ XF8 R.IQ=94S 8- 8  F.W3 OW/1

34LQ .'-4jQ F= .IL+, K05 6W# -98f., G6# G6 U  \89 gW'= F=

t+#G6Qf VJ- <, R43  &W' F= .IL+, K05 -)W,:  T86W�

q U;+# B4E9= .'4J 9- X)c'4J >E9 9- Z� <, t9  K7)+WJ.D

 R.IQ=94S &' Kbc7 �., ��J T6Q R=.,  <W, &' F= .I05

6Qf VJ-Ua94b1 <,._'- \T6Q g'=2+S .WI05 KC+,R F=

 Kj+jM .'-4jQ a94c@F.3 O/1   X4WL7 =9 KWLM8 9=-84N

 -=-: T86WW�qU; KWWC+0P? �6WWbQ F= �.WW1T6WWQ R=.WW,4WW3

KCuQ -)b7 .bIuQ R94Qf .`7 F= 8 6L7 9=-: T86�qU;

 g++b? t'.v 8 4�@ a4u,.Q g+_74+Q 98r�Q <c'4jQ

 G6# �+k�?:T86�q ;T6Q <5 -=- X4L7 �., ��J R43



p�X4+?-4uJX=94"03 8�T6Q K,4'F9=B6CD B4E9= -."/01 2345 KC+, 2+S 9- V,4E9 K,.�? R43

 T86�}%T6Q �F=., F= !Y4M w'4I74E9= <7=- -."/01 2345 <, KLM8 9=-84N Kbc7 &L@ XF8 R.IQ=94S 8- 8 &' R43B6CD B

Table 4. Results of fitting one and two-parameter models of relative dry weight of feral rye to wheat cultivars

grain yield loss

5RMS4R2
AdjSE±3m2SE±1q

>E9

Cultivar

Kbc7 &L@ XF8 T6Q

Relative dry weight model

0.004310.96-12.97±1.491
X)c'4J
Sayson

R.IQ=94S &'
One-parameter

0.0077030.89%4.01±0.433
67)*=

Alvand

0.003070.98%10.87±1.331
X=.0N

Chamran

0.0046920.92%3.75±0.316
X434yJ

Sepahan

0.0045680.961.00±0.07111.70±2.813
X)c'4J
Sayson

R.IQ=94S 8-
Two-parameter

0.0082630.881.00±0.2573.73±1.117
67)*=

Alvand

0.0031890.980.97±0.04112.99±3.669
X=.0N

Chamran

0.0050030.921.00±0.2183.49 ±0.758
X434yJ

Sepahan

q \SE \m \R2 8RMS <,         8 G6W# �+kW�? g+W+b? t'.Wv \F.W3 OW/1 a94Wc@ .�5=6WM \-9=674IJ= R4�@ \F.3 O/1 Kbc7 a94c@ t'.v t+?.?

,VJ= T6Q a4u,.Q g+_74+Q G6740+E4Z

q, SE, m, R2 and RMS are relative damage coefficient, standard error, maximum damage of weed, adjusted coefficient of

determination and residual mean square of the model, respectively.
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Figure 3. Trend of grain yield loss of wheat cultivars in interference with feral rye by use of one-parameter (a)

and two-parameter (b) models of relative weed dry weight.

 X4QF \s4Q)+, F= R6C'f., <5 Kbc7 &L@ XF8 8 Kbc7

 <+*8= KI,4E9 X=)? 8 X6# ZbJ Kbc7F.3 O/1 ., \6CIc3

-."/01 2345 T6Q%>5=.?I#=- R.?.,6CU K/5 9)� <,

 <"7f ., G8^1T6Q &L@ XF8 8 Kbc7 �., ��J R43

 R.IQ=94S 8- Kbc7T6Q <, Vbc7R.IQ=94S &' R43\

 \6CI#=- R.I05 R4�@ a4u,.Q g+_74+Q 98r�Q t'=.v

 a94c@ Z+7 4e7f Kbc7 .IQ=94S 4, tJ4CIQI ., KCIbQ T6Q

 -), >5=.?:T86�R43o \m 8};8g'.Ie, 8.C'= F=

T6QR43G-=- ., <I[4' �F=.,4367-), U

 X=94"03 8 &'8Z7 a4u*4�Q 9-:Knezevic et al.,

1995 ;R.IQ=94S 8- T6Q Z+7 g+0P? \Kbc7 �., ��J

�+E- F= R.?V,4E9 9- a9� G4+D 9- -."/01 2345



a^i a4j+jk? lB)J T4J lT8= G940# l$mnopn

 s8.@ �4? 4,:Amaranthus retroflexus L. ;=9='-=- < U

 ^+74IC')5 8 4I'8 KJ9., w'4I7:Vitta and Quintanilla,

1996 ; T6Q G6740+E4, a4u,.Q �)0�Q <5 -=- X4L7

-."/01 2345 % >5=.?F.3 O/1 6+HJ T-.@:Sinapis

alba ;=6? 9- \B6CD 4, !@pq �)0�Q F= .IL+, 6Y9-

-), Kbc7 �., ��J T6Q G6740+E4, a4u,.Q U 8 K/745

 X=94"03:Conley et al., 2003 ; G-=- Ac, T6Q F= Z+7

 <7)D 8- V,4E9 g+0P? R=., <+*8= Kbc7 �., ��J G6#

F.3 O/1 K34,89 B-:Setaria faberi ; G.? <0/J 8

:Chenopodium album ;)J G4+D 4,4':Glycine max

L.; 8 67-.5 G-4HIJ=-=- X4L767 �., ��J T6Q <5

 Kbc7-."/01 2345 T6Q !,4jQ 9-% K'f945 F= >5=.?

 T86�q%F4J <+b# .'-4jQ !,4jQ 9- B6CD B4E9= <7=- -."/01 2345 G6# G634LQ .'-4jQ K�@ X)+J.D9 <'Z�? w'4I7 R=., Xf G6# R

T6QG6# <�=9= R43

Table 5. Analysis results of linear regression of observed values of wheat cultivars yield loss against its

simulated values for offered models

R2
AdjRMSE

�6bQ F= �.1
Intercept

t+#
Slope

T6Q
Model

B6CD >E9
Wheat cultivar

0.9553.862-0.072ns0.999** >5=.?Density

X)c'4J

Sayson

0.9643.026-0.577ns1.015**JR.IQ=94S &' Kbc7 �., ��

1-parameter model of relative leaf area

0.9740.561-0.109ns1.057**R.IQ=94S 8- Kbc7 �., ��J
2-parameter model of relative leaf area

0.9646.293-0.284ns1.008**R.IQ=94S &' Kbc7 &L@ XF8
1-parameter model of relative dry weight

0.9645.714-0.033ns1.026**R.IQ=94S 8- Kbc7 &L@ XF8

2-parameter model of relative dry weight

0.85101.1830.386ns0.933**5=.? >Density

67)*=
Alvand

0.8879.1080.985ns0.982**R.IQ=94S &' Kbc7 �., ��J
1-parameter model of relative leaf area

0.8879.1500.816ns0.986**R.IQ=94S 8- Kbc7 �., ��J

2-parameter model of relative leaf area

0.8882.8160.663ns0.991**R.IQ=94S &' Kbc7 &L@ XF8

1-parameter model of relative dry weight

0.8882.4700.896ns1.017**R.IQ=94S 8- Kbc7 &L@ XF8
2-parameter model of relative dry weight

0.9742.406-0.028ns1.000** >5=.?Density

X=.0N

Chamran

0.9732.9770.525ns0.989**R.IQ=94S &' Kbc7 �., ��J

1-parameter model of relative leaf area

0.9832.2320.113ns0.999**R.IQ=94S 8- Kbc7 �., ��J

2-parameter model of relative leaf area

0.9732.8040.577ns0.988**R.IQ=94S &' Kbc7 &L@ XF8
1-parameter model of relative dry weight

0.9831.8890.119ns0.997**R.IQ=94S 8- Kbc7 &L@ XF8
2-parameter model of relative dry weight

0.8688.011-0.378ns1.007** >5=.?Density

X434yJ

Sepahan

0.9250.6140.128ns0.996**R.IQ=94S &' Kbc7 �., ��J

1-parameter model of relative leaf area

0.9250.554-0.077ns1.000**R.IQ=94S 8- Kbc7 �., ��J

2-parameter model of relative leaf area

0.9250.389-0.631ns1.015**4S &' Kbc7 &L@ XF8R.IQ=9

1-parameter model of relative dry weight

0.9250.1060.355ns1.044**R.IQ=94S 8- Kbc7 &L@ XF8

2-parameter model of relative dry weight

RMSE 8R2VJ= G6# �+k�? g++b? t'.v 8 4�@ a4u,.Q g+_74+Q 98r�Q t+?.? <,U

RMSE and R2 are root mean square error and adjusted coefficient of determination.
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Abstract
To evaluate the empirical models of competition in predicting yield loss of winter wheat, a

factorial trial based on a randomized complete block design with three replications was carried out.

Experimental factors were four wheat cultivars (Sayson, Alvand, Chamran and Sepahan) and feral rye

densities at five levels (0, 20, 40, 60 and 80 plants m
2־

) at exemplary form of Dargaz, in 2010-2011

crop year. Feral rye caused a biological and grain yield reduction of studied wheat cultivars. Wheat

cultivars did not have similar reaction for yield loss of biological and grain in interference with feral

rye. Maximum and minimum of initial slop of biological and grain yield loss (I parameter) obtained in

Chamran (6.19 and 13.12 percent) and Sepahan (1.24 and 2.62 percent) cultivars, respectively.

Competition effect on biological yield of wheat cultivars was less than grain yield. Obtained relative

damage coefficients (q parameter) of one and two-parameter models based on relative leaf area and

relative dry matter were indicative of high competitive ability of feral rye than wheat cultivars. Models

based on relative leaf area and relative dry matter of feral rye had more efficiency in predict of wheat

grain yield loss in compared with yield loss-density model. Minimum regression root mean square

error of observed and predicted quantities resulted of two-parameter models based on leaf area and

relative dry matter of weed. Regarding to simplicity of dry matter measuring than leaf area, the two-

parameter model of weed relative dry matter introduced a favorite model for predicting of wheat yield

loss.
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