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Figure 1- Plant dry matter change of wild mustard resistant (Ker-2, Khs and Gs) and susceptible (Ker-1, Khs and Go) to ALS inhibitors
during days after planting
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Table 1- Parameters outcome from "'¥ = —fr_:r equation fitted to shoot dry weight of wild mustard biotypes resistant (Ker-2, Khs and
D+ v b -

G3) and susceptible (Ker-1, Khs and Gg) to ALS inhibitors

Biotypes A B Xso R?
G3 4552 (0.36)* 9.90 (2.19) 48.65 (2.83) 0.99
G9 5.64(0.26) 8.31 (1.24) 47.62 (1.55) 0.99
Kh5 4.75 (0.54) 8.25 (0.89) 44.34 (1.08) 1.00
Kh3 6.04 (0.23) 8.03 (1.07) 46.15 (1.33) 1.00
Ker-2 6.29 (0.16) 7.15 (0.69) 45.08 (0.87) 1.00
Ker-1 5.73 (0.44) 7.44 (0.24) 42.62 (0.28) 1.00

ol (SE) sjlilel sllas Ol5n godons 0L 53l s slasl X
*. Number in parenthesis is standard error (SE).
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Figure 2- Plant height change of wild mustard wild mustard resistant (Ker-2, Khs and Gs) and susceptible (Ker-1, Khs and Gg) to ALS
inhibitors during days after planting
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Table 2- parameters Outcome from "'¥ = j'
1D+ -

=="" equation fitted to plant height of wild mustard biotypes resistant (Ker-2, Khs and Gs)
=

and susceptible (Ker-1, Khs and Gg) to ALS inhibitors

Biotypes a b Xso R?
G3 74.75 (3.49) 11.56 (1.54) 42.33 (1.83) 0.99
G9 86.22 (6.90) 11.20 (2.85) 39.88 (3.18) 0.98
Kh5 62.32 (1.73) 7.92 (1.04) 34.64 (1.11) 0.99
Kh3 97.31 (4.23) 10.64 (1.54) 39.58 (1.72) 0.99
Ker-2 80.14 (6.41) 9.46 (2.96) 37.48 (3.18) 0.97
Ker-1 89.26 (5.20) 8.89 (2.11) 37.53 (2.30) 0.98

*. Number in parenthesis is standard error (SE).
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Figure 2- Leaf area of wild mustard wild mustard resistant (Ker-2, Khs and G3) and susceptible (Ker-1, Khs and Gg) to ALS inhibitors

during days after planting
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Table 3- parameters Outcome from *"Y=aX?+bX+Y0" equation fitted to leaf area of wild mustard biotypes resistant (Ker-2, Khs and G3) and

susceptible (Ker-1, Khs and Gg) to ALS inhibitors.

YO a b R?
Biotypes 10.60 (2.74)* 0.85 (0.17) 0.021 (0.004) 1.00
G3 11.19 (1.55) 0.99 (0.19) 0.031 (0.002) 0.96
G9 12.67 (2.45) 1.04 (0.17) 0.027 (0.004) 1.00
Kh5 13.06(0.23) 1.06 (0.06) 0.027 (0.003) 1.00
Kh3 13.46 (1.81) 1.13 (0.47) 0.029 (0.01) 1.00
Ker-2 15.87 (0.42) 1.28 (0.03) 0.032 (0.001) 0.99

*. Number in parenthesis is standard error (SE).

4 (Ker-1 g Kh; «Gg) wlwe g (Ker-2 g Khs Gs) pglio  auiing J3 55 ((BCwign (500w (61583l Cilbio (iiles dunlio —£ Jgun
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Table 4- Mean comparison of measured traits in wild mustard biotypes resistant (Ker-2, Khs and G3) and susceptible (Ker-1, Khs and Gg) to

ALS inhibitors.

SleMean
Wild mustard biotypes = 1\55)‘ e Ko 055 =% S, A
Final height (cm) Final Dry Weight (g.plant™) Leaf Area (cm?)
G3 71.8(3.8)" 4.20 (0.44) 114.9 (05.1)
G9 87.0 (5.6) 5.38 (0.54) 147.6 (19.0)
Kh5 64.0 (3.9) 4.52 (0.40) 130.2 (10.4)
Kh3 97.3(7.2) 5.81 (0.53) 164.7 (13.7)
Ker-2 83.8 (6.2) 6.20 (0.55) 183.9 (11.3)
Ker-1 92.5 (3.5) 5.65 (0.50) 147.3 (11.0)

*. Number in parenthesis is standard error (SE).
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Table 5- Mean comparison of relative yield in wild mustard biotypes resistant (Ker-2, Khs and G3) and susceptible (Ker-1, Khs and Gy) to
ALS inhibitors and wheat

Wild mustard biotypes r.\.S.J;f S Js B pd S o3l r.x.S o S esle IS o S5 sl
Wheat : Mustard Mustard relative dry weight Wheat relative dry weight ~ Total relative dry weight

2575 0.70 (0.05)" 0.28 (0.07) 0.98 (0.05)

G3 50:50 0.38 (0.03) 0.53 (0.03) 0.91 (0.04)
75:25 0.16 (0.02) 0.77 (0.04) 0.93 (0.04)
25:75 0.71 (0.04) 0.19 (0.01) 0.90 (0.05)

G9 50:50 0.44 (0.04) 0.44 (0.02) 0.88 (0.04)
75:25 0.21 (0.03) 0.67 (0.04) 0.88 (0.06)
25:75 0.71 (0.13) 0.28 (0.01) 0.99 (0.02)

Kh5 50:50 0.41 (0.04) 0.50 (0.02) 0.90 (0.06)
75:25 0.18 (0.01) 0.71 (0.06) 0.94 (0.05)
25:75 0.73 (0.04) 0,27 (0.02) 0.97 (0.02)

Kh3 50:50 0.45 (0.03) 0.52 (0.01) 0.97 (0.01)
75:25 0.21 (0.03) 0.76 (0.03) 0.99 (0.03)
2575 0.69 (0.06) 0.28 (0.06) 0.98 (0.05)

Ker-2 50:50 0.43 (0.03) 0.52 (0.02) 0.95 (0.02)
75:25 0.20 (0.02) 0.78 (0.02) 0.96 (0.03)
2575 0.80 (0.07) 0.19 (0.01) 0.99 (0.03)

Ker-1 50:50 0.54 (0.03) 0.41 (0.03) 0.95 (0.03)
75:25 0.29 (0.03) 0.76 (0.08) 1.04 (0.04)

*. Number in parenthesis is standard error (SE).
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inhibitors during days after planting (Bars on column is standard error (SE)

ol Cose YL 8 5 0L oS s Ao s T 5 0V
S5 ek L iy 53 KhB pylie s 4 o K3
el lacs s Colby 8 LUl e (0 K3)
ol 5 Kr-2 p5lin (s 53 o o sls DL eliile S
AVl Kt b oalie LE Suls, osus Ker-l
=0 YOO (slagSl 5 55 G5k 4 il e84 s
JS 31 s Sis 055 Aoy ‘f,\;?—dgf'vo—\‘ojm
AY s 5w Ker-2 NL&A s 50 3 OIS glaw 4
5w Ker-l e s 2550 00 5 Ao YY 5 04
0 IS5) 55 o3 YY 5710 AT

o g5

3 OkdS baokul pslie sy 55 e gl L
G 85 il slocs 3 (KN3 5 GO) Ol
Syse 5o bl dsls OLES 1y VL 5 G sde Lalls cuiS
Somb 5 S e g G3 5 KhS s s 42
53 48 3l DL gl oLl S Olul s 53 3050 53 35
5> 5 Vo b A Sl e i) Ker2 eslie g

(U JSE) 55 e VY B0/ SIKerD b s

Dbl s s OIS 3 plgmell S 05
3G pslis Cgm 45 dase 0L oS0l lags
s Shas o k8 L (sles (ST Lald 53 OkdS Ol
oz Sl doss YA 5 axils oS pl 4 ol S5 0mb
23 mmmen Lols ol s w1y ds 2 s pdS 05
Vo 5 4 gl s aSVo-Yo 5 Yo-Vo pS=ds = oS1 5
(el osls |85 ds 2 g ol 1 lad s 5l s YO
33 do 2w Glate JS S 05y 5l el TV 5 V0 LS
ol ) S gl B9 e s 3550 3 (0 IS)
SLeSIS 5o 5o kS b e 0ol Sl LB G
O35 Samd S =ds 3 5l VO-Yo 5 0000 VO-YO
YE 500 A (g e OIS e s IS @ do S
DBy 5 Okt Ol s 5o (00 JS) 5y Ao
23 Sk 4 sl Ol p S Ll 5o Jslite DS
Olgee Ao s r,\S—Jaf: VO-Y0 5 0+—0+ YO-VO .S
S S Oy JS S KB pslie (g S ek
ol sl g o3 YA 580 Ve (o 5w bl


www.sid.ir

MW sraglacale ils des /(VV4E) Q\)L{AA}J}J&B

80

60 4

40

20 4

Dry weight (g/pod)

—e— Wheat
o G9
-w~- Total

.'-"--'V -

B - -
- - -
- - -

80

60 4

40 -

20 4

Dry weight (g/pod)

100-0 75-25 50-50 25-75 0-100

Mustard-Wheat ratio

—o— \Wheat
0. Kh3
-=- Total

-
T T

80 1

60

40 4

20 A

dry weigh (g/pod)

100-0 75-25 50-50 25-75 0-100
Mustard-Wheat ratio

—e— \Wheat
<O Ker-1
—-=- Total

ik S -V
T S——

100-0 75-25 50-50 25-75 0-100
Mustard-Wheat ratio

80

60

40

20

80

60

|

20

80

60

40

20

Dry weight (g/pod)

Dry weight (g/pod)

dry weight (g/pod)

70 1

60

50 4

40

30

20 A

-----

-
_—w—---__,,——”

—o— \Wheat
o G3
-¥- Total

70

60 4

50 4

40 4

30 4

20 4

10 A

100-0

m—————gm———— Pm——————y

75-25 50-50 25-75
Mustard-Wheat ratio

0-100

—o— \Wheat
o::+ Kh5
-=- Total

80 1

60

40

20 A

100-0

75-25 50-50 25-75

Mustard-Wheat ratio

0-100

100-0

75-25 50-50 25-75
Mustard-Wheat ratio

0-100

70

60

50

40

30

20

10

70

60

50

40

30

20

10

80

60

40

20

J3 3 (Ker-1 ¢ Kh3 (Go) (whws g (Ker-2 g Khs (Gs) pglie cudgn oI5 )3 2lsd ol SUid (39 (0350l (s g pw 3900 —0 JSUS
PN L Culy 45 (Mg

Figure 5- Replacement series diagram of dry weight in pod of wild mustard resistant (Ker-2, Khs and Gs) and susceptible (Ker-1, Khs and
Gy) to ALS inhibitors in competition with wheat
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Figure 6- Replacement series diagram of plant height in pod of wild mustard resistant (Ker-2, Khs and G3) and susceptible (Ker-1, Khs and
Gy) to ALS inhibitors in competition with wheat
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Table 6- Mean comparison of wheat different mustard-Wheat ratio (Ker-2, Khs and Gsare resistant biotypes and Ker-1, Khs and G, are
susceptible biotypes)

Wheat- Mustard ratio

Biotypes 25-75 50-50 75-25 100-0

G3 7.61 (0.67) 12.57 (0.89) 17.36 (1.16) 21.37 (1.23)
G9 3.70 (0.19) 8.95 (1.04) 14.78 (1.43) 21.37 (1.23)
Kh5 7.08 (0.48) 12.68 (0.77) 16.74 (1.55) 21.37 (1.23)
Kh3 3.91 (0.60) 9.26 (0.30) 15.43 (0.95) 21.37 (1.23)
Ker-2 4.64 (0.54) 8.41(0.92) 15.47 (0.98) 21.37 (1.23)
Ker-1 3.58 (1.01) 8.18 (0.35) 14.83 (1.43) 21.37 (1.23)

*. Number in parenthesis is standard error (SE).
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Abstract

This research was conducted to study the relative fitness of wild mustard biotypes of Khoozestan, Golestan and
Kermanshah provinces that are resistant to Acetolactate Synthase (ALS) Inhibitors. Green-house experiments were
conducted in two parts. In the first part, plant dry matter, leaf area and plant height change of resistant and susceptible
biotypes of each province were compared under no competition with wheat condition. In the second part, growth ability
of resistant and susceptible biotypes of each province, growth ability and yield of wheat were studied under competition
conditions. According to the results, resistant biotype Ker-2 had significantly higher than susceptible biotype Ker-1, but
there was no significant difference between them on the point of final ‘height-and dry weight per plant. Resistant
biotypes of Golestan and Khoozestan (Kh5 & G3) were lower than susceptible biotypes of these provinces (Kh3 & G9)
on the point of mentioned three criteria, significantly under competition with wheat condition. Resistant biotypes of
Ker-2 and susceptible biotypes of Ker-1 had no significant difference on the point of ability of competition with wheat.
Relative interference index of the two biotypes of Kermanshah were not significantly, different. Finally, difference of
growth and yield of wheat were not significant in competition with these two biotypes. According to the results of
Golestan and Khoozestan, susceptible biotypes of them (Kh3 & G9) had significantly higher growth and interference
index than resistant biotypes (Kh5 & G3) in competition with wheat.-/Also, wheat had higher grain growth and yield in
competition with resistant biotypes rather than susceptible biotypes. Finaly, results showed that among the three
resistant biotypes, only Ker-2 had the same competition.and growth ability to susceptible biotypes. Therefor it, could
disperse rapidly and make high interference due to its resistance to ALS inhibitors.

Key words: Acetolactate Synthase (ALS) Inhibitors, Competition, Fitness, Interference Index, Wild Mustard
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