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Table 1- Resistant and susceptible rigid ryegrass biotypes that were collected from Fars province.

Status of resistance

Biotype code Collection area
ES1 estahban
ES2 estahban
ES3 estahban
ES4 estahban
ES5 estahban
M1 Marvdasht
M2 Marvdasht
M3 Marvdasht

F1 Fasa
FI2 Firozabad
FJ Jahorom
FS Fasa

Suspected to be resistant
Suspected to be resistant
Suspected to be resistant
Suspected to be resistant
Suspected to be resistant
Suspected to be resistant
Suspected to be resistant
Suspected to be resistant
Suspected to be resistant
Suspected to be resistant
Suspected to be resistant
Susceptible to herbicide
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Figure 1- Effect of different concentrations of Pinoxaden herbicide on shoot dry weight of susceptible (FS) and resistant rigid ryegrass
biotypes collected from Estahban (Es), Marvdasht (M), Fars (F), Jahrom (FJ) and Firuz abad (FI2), as a percentage of untreated controls.
Symbols and lines represent actual and estimated response of resistant and susceptible biotypes, respectively.
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Table 2- Parameters estimates obtained for shoot dry weight of susceptible and resistant biotypes as a percentage of untreated controls, 4
weeks after spraying Pinoxader.

Biotype d b GRSOI R2 R/S™
ES1 99.82" (6.232) 1.21°(0.321) 40.04 0.99 0.91
ES2 99.89'(7.778) 1.257(0.333) 29.31 0.99 0.66
ES3 99.96' (6.666) 1.217(0.321) 22.6 0.99 0.51
ES4 97.83"(9.532) 1.617(0.393) 149.87 0.98 3.37
ES5 99.85'(7.232) 1.09°(0.285) 28.09 0.99 0.64
M1 99.6°(8.444) 1.17°(0.222) 48.07 0.99 1.08
M2 98.02°(11.962) 1.71°(0.311) 77.89 0.9 1.75
M3 99.99'(8.335) 1.757(0.271) 21.52 0.99 0.49
F1 98.13"(12.005) 1.647(0.261) 86.01 0.99 1.93
FJ 97.63"(5.333) 1.627(0.398) 152.22 0.98 3.42
FI2 99.96'(8.249) 1.17°(0.121) 20.7 0.99 0.47
TFS 99.39(9.861) 1.117(0.235) 44.44 0.98 —

GRs represents the Pinoxaden concentration required for 50% reduction in the aboveground dry weight of biotypes.
R/Sratios were calculated based ondgiRdices of biotypes in relation to the standard susceptible biotype.
Standard susceptible biotype.
Values in the parentheses represent standard error.
” 'andrepresent significant difference at 1 percent, significant difference at 5 percent and no significant difference.
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Figure 2- Effect of different concentrations of Pinoxaden herbicide on survival of susceptible (FS) and resistant rigid ryegrass biotypes

collected from Estahban (Es), Marvdasht (M), Fars (F), Jahrom (FJ) and Firuz abad (FI2), as a percentage of untreated controls. Symbols
and lines represent actual and estimated response of resistant and susceptible biotypes, respectively.
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Table 3- Parameters estimates obtained for survival of susceptible and resistant biotypes as a percentage of untreated controls, 4 weeks after
spraying Pinoxaden.

Biotype d b GRSO‘ R2 R/S™
ES1 99.04" (2.044) 0.96 0.98"
(0.112) 99.33 2.66
ES2 99.95(5.777) 1.35" (0.201) 31.37 0.99 0.84
ES3 99.97°(6.255) 1.58" (0.177) 28.7 0.99 0.76
ES4 98.88"(8.553) 1.46" (0.092) 164.43 0.99 4.4
ES5 99.83'(3.311) 1.54" (0.133) 43.7 0.99 1.17
M1 95.03"(6.440) 1.59" (0.099) 78.36 0.9 2.09
M2 101.21°(9.125) 1.43" (0.222) 273.01 0.99 6.35
M3 99.87"(10.602) 1.08" (0.072) 24.89 0.99 0.66
F1 100.47(8.012) 1.317 (0.172) 121.15 0.98 3.24
FJ 98.98'(7.127) 1.27" (0.088) 192.68 0.98 5.16
FI2 99.95'(3.761) 1.37" (0.155) 25.17 0.99 0.67
FS 99.82"(5.333) 1.15° (0.243) 37.31 0/98 —

GRs represents the Pinoxaden concentration required for 50% reduction in the number of survived plants of biotypes.
R/Sratios were calculated based ondgiRdices of biotypes in-relation to the standard susceptible biotype.
Standard susceptible biotype.
Values in the parentheses represent standard error.
“ "andrepresent significant difference at 1 percent, significant difference at 5 percent and no significant difference.
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Figure 3- Effect of different concentrations of Pinoxaden herbicide on length of coleoptile of susceptible (FS) and resistant biotypes collected

from Estahban (Es), Marvdasht (M), Fars (F), Jahrom (FJ) and Firuz abad (FI2), as a percentage of untreated controls, 7 days after
applications of Pinoxaden. Symbols and lines represent actual and estimated response of resistant and susceptible biotypes, respectively.
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Table 4- Parameters estimates obtained for survival of susceptible and resistant biotypes as a percentage of untreated controls, 7 days after

spraying Pinoxaden.

Biotype d b

GRso R? R/S
ES1 99.8(6.288) 1.02(0.095) 0.35 0.99 1.42
ES2 99.91(2.175) 0.96(0.009) 0.39 0.99 1.58
ES3 99.84(4.456) 1.00(0.011) 0.49 0.99 1.95
ES4 100.05(9.781) 0.92(0.110) 1.16 0.99 4.65
ES5 99.58(5.132) 0.91(0.077) 0.52 0.99 2.07
M1 99.67(7.912) 0.92(0.085) 0.57 0.99 2.28
M2 99.44(5.231) 0.81(0.093) 0.84 0.99 3.36
M3 99.92(4.211) 0.87(0.064) 0.81 0.99 0.74
F1 99.21(2.891) 0.90(0.008) 0.91 0.99 3.66
FJ 99.55(2.777) 1.02(0.033) 0.95 0.98 3.81
FI2 99.98(3.128) 1.30(0.024) 0.16 0.99 0.65
FS 99.91(6.543) 1.02(0.076) 0.25 0.98 —

GRso represents the Pinoxaden concentration required for 50% reduction in plumule length of biotypes.
R/Sratios were calculated based ondgiRdices of biotypes in relation to the standard susceptible biotype.
Standard susceptible biotype.
Values in the parentheses represent standard error.
” 'andrepresent significant difference at 1 percent, significant difference at 5 percent and no significant difference.
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Abstract

In order to investigate the resistance level ofannual ryedraksrfirigidum) biotypes to Pinoxaden herbicide, greenhouse and Petri

dish bioassay studies based on CRD with 4 replications were conducted at Weed Research Department of Iranian Research Institute
of plant Protection during 2008 and 2009. The resistance level of biotypes was determined.in pot trials, while the herbicide dose
required for 50% reduction of coleoptile length of the susceptible biotypeg)(&Rwell as the susceptibility and resistance level of
biotypes were studied in Petri dish bioassay trials. The experiments were conducted on 12 annual ryegrass biotypes collected from
wheat fields of Fars province. The susceptible (FS) and 11 suspected to resistant biotypes (including ES1, ES2, ES3, ES4, ES5, M1,

M2, M3, F1, FJ and FI2) were sprayed at 2- to 4-Btage by applying 0-32 times of recommended dose of Pinoxaden herbicide
including 0. 45, 90, 180, 360, 720 and 1440 g &iinagreenhouse experiments. The germinated seeds were also exposed to 0, 0.4,

0.8, 1.6, 3.2, 6.4 and 12.8 g diih Petri dish bioassay experiments. The percentage of dry matter and plant survival of each biotype
was calculated compared to the untreated control and the resistance level was determined four weeks after herbicide application in
greenhouse experiments. The percentage of coleoptile length of biotypes compared to the control was assessed 7 days after treating
the germinated seeds with herbicide in Petri dish bioassays and the resistance level of biotypes were calculated. The results of
greenhouse and Petri dish bioassay studies indicated that 4 biotypes including ES4, M2, F1 and FJ were resistant to Pinoxaden
herbicide. As a general conclusion, most of the studied biotypes were sensitive pionoxaden.

Key words: Resistance to herbicide, rigid ryegrass, Pinoxaden, Petri dish bioassay.
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