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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

@glio g (Ker-1 g Kh; Go) (s sCaign 21920lnl SWid (39 4 o0l 0515 W05l ¥ = ——m=m dlaleo 31 Jols gl yiel )b - Jgun
; Wic™ " - y

(Ker—2 9 Khs ch)

Table 1- Parameters outcome from "'¥ = —fr_:r equation fitted to shoot dry weight of wild mustard biotypes resistant (Ker-2, Khs and
e v b -

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

Biotypes A B Xso R?
G3 452 (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).

534S 3l ol S Ch" Sl Ky o g ck‘" Ny O)MJJWCAW,”' oz 5l & 5 Cw)l :C‘AU|
- Kh3j(39 J»Lm} &;—35_9-3}-’ ‘-L:‘)O)jédj-]é &L‘J olas CLL?)‘JZJ«‘)_%‘ Loy W8] NG C..L\Sb)]ﬁél.ﬁulp

OledS skl 31 55 4 KNS 5 B3 pslie Cis 5 EEN A el 2 2 b S o5 s

wle w0 s 5 il g 5V fjcla..uobﬂujjﬁ-)
s 4 S BB pslhe Gy S e S 09 i le Qb Sue 0 B 2
5 KNS (B3 g 4o & Coed i 4 Ker-1 5 Kh3

(Y K 58 Jsdr) 55 SYL Ker-2

%Z\Jd);fcjuﬂéu%ﬂﬁy@wu\,i) e)}b&wjb

o Il Ky oLl S Ol slacism b ally



(DN jaglacde (2l dowe /(0VAE) O, K0 5 3 ikl

"

o a3 pkS s 250 sla e pdiS=ds 2 sl |
AW S ol i 3 Shoe pdS=ds 5 (el (S5
S s B ol g 4 B3 sl e
Sy pslie Cugn b <;,\;f SV s, s 5l ol
313 OLES Ol gt Ol g 33 s Lol (0 Jsi)
o ] S5 2 5, 1515 a3 n 3 S
035 38kee 5 51 Ol ol el 5 pslie s 0
Loadaly 53 3 S5 b ime oS 5 U5 od S
i S b Ol il Okl sl

i 4 s Ker-2 o slie g oS s e OLES S,
2 (VIS8 il W S sl Ker-l b
G S Ker2 pslis g Sy mhe ol
(8 Jaar) Slls s pme 5 5 p Ker-1 e o 50

P L Cold,y bl 3 (S

P25l 2 s plsr pll SIS 055 (o 3 Shes
@l il S O35 e 3 Ses aslie 1o
333 o 3 S Dol a5 das e LIS ds 2 gla S g
St 02 B9 el g 5 B8 pslis g SO

100 +H
A
—_— _ - D
-~ aA_.— — O
T _— -
80 - = (] -
— —e
1=
O
N—
£ 60 - N
2
D
i e [ ] G3
s v K
= 40 - v Kh5
o PAN Kh3
[ ] Ker-2
(] Ker-1
_——_—— — — G3 fitted
04 =z -/ e —— G9 fitted
- S Kh5 fitted
a/ e — Kh3 fitted
Ker-2 fitted
______ Ker-1 fitted
(0] T T J
20 40 60 80

day after planting

b ALS (sboui sl as(Ker-1 g Khs Go) (wlwe g (Ker-2 g Khs Gs) glio iy o5 i ;5 dig g7, Ol pud Wig, -F JSS
Sl 51t S50,

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).



a\%

i J3 S s e Sl e

180 -
160 -
140 -
E 1 e G3
s 120 o G9
= A KhS
2 100 -
= A Kh3
T 80 ®m  Ker-2
2 o Ker-1
60 - — — (33 fitted
— (9 fitted
404 7.7 ===-- Khs fitted
— - - Kh3 fitted
20 - - — = Ker-2 fitted
0 : s Ker-1 fitted
20 30 40 50 60 70 80 90
Day after planting
ool 9 (Ker-2 9 Khs (Gs) pglie (ouiing U35 (SBiaion ;3 digr S 2 e Oy g —Y JSWG

Coils 51 s 539, b ALS (slaoui,la;b a4 (Ker-1 g Khs Go)

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.

Y0 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).
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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 ds 3 s S 03l 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)
2575 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)
2575 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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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 vyield 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



