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Alternatives to herbicide use in penoxsulam-resistant barnyardgrass
management in paddy fields
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ABSTRACT: Barnyardgrass is the most important weed and cause serious yield losses up to 80% in paddy fields.
Farmers have observed that barnyardgrass cannot be successfully controlled by ALS-inhibitor herbicides. This study
was established in representative rice growing areas at Lat Lum Kaeo District, Pathum Thani with the objective of
illumination whether barnyardgrass populations developed resistance to ALS-inhibitors, penoxsulam. Barnyardgrass
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seeds were collected from farmer’s fields to determine the physiological response to penoxsulam under greenhouse
condition. The experimental design was a split plot in completely randomized design (CRD) with four replications
having six penoxsulam dose rates as main plot (0, 7.03, 14.06, 28.12, 56.24 and 112.48 ¢ a.i./ha), and the sub plot
was barnyardgrass of susceptible and resistant biotype. The experiment was treated with herbicides at 12 days after
sowing (DAS). The susceptible and resistant biotype were examined on /5, base on visual injury and GRs, base on
plant height and fresh weight. The resistance level of barnyardgrass was 18.08-84.87 fold higher than susceptible
biotype. Then, the cross-resistant of penoxsulam-resistant barnyardgrass to ALS-inhibitors was determined. The
experiment was conducted using CRD with four replications. The result presented that penoxsulam-resistant
barnyardgrass was not controlled at the labeled rate of bispyribac-sodium, pyribenzoxim and triafamone.
Additionally, multiple-resistance of penoxsulam-resistant barnyardgrass was defined across mode of action of
herbicides. The alternative herbicides used to control penoxsulam-resistant barnyardgrass were controlled by
profoxydim (Inhibitors of ACCase), propanil (Inhibitors of photosynthesis at PS II) and florpyrauxifen-benzyl (synthetic
auxins) at the labelled rate. This suggested that farmers should rotate herbicides with difference of site of action
and reduce the probability of penoxsulam-resistant barnyardgrass.

Keywords: ALS-Inhibitors; cross-resistance; multiple-resistance; penoxsulam; Echinochloa crus-galli (L.) Beauv.
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Table 1 Cross-resistance herbicide treatments used during the experiment.

Herbicide a.i. (%) Dosage (g a.i/ ha) Chemical family (group)  Application timing (DAS)
1. Control - - - -
2. penoxsulam 2.5% OD 14.06 Triazolopyrimidine 7-12
3. bispyribac-sodium 10% SC 25.00 Pyrimidinylthio-benzoate 12-15
4. pyribenzoxim 5% EC 31.25 Pyrimidinylthio-benzoate 9-12
5. triafamone 20% SC 62.50 Sulfonanilide 12-15

a.. (%) = percent active ingredient, g a.i/ ha = grams active ingredient per hectare (1 ha = 6.25 rai),

DAS = days after sowing, EC = emulsifiable concentrate, OD = oil dispersion, and SC = suspension concentrate
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Table 2 Multiple-resistance herbicide treatments used during the experiment.

Herbicide Site of action a.i. (%) Dosage (g a.i./ ha) Application timing (DAS)

1. Control - - - -

2. penoxsulam ALS Inhibitors 2.5% OD 14.06 7-12
3. metamifop ACCase Inhibitors 10% EC 100.00 10-12
4. profoxydim ACCase Inhibitors 7.5% EC 121.88 12-15
5. propanil PS Il Inhibitors 36% EC 2250.00 12-15
6. quinclorac Synthetic auxins 25% SC 750.00 10-12
7. florpyrauxifen-benzyl  Synthetic auxins 2.5% EC 25.00 10-14

a.. (%) = percent active ingredient, g a.i./ ha = grams active ingredient per hectare (1 ha = 6.25 rai)

DAS = days after sowing, EC = emulsifiable concentrate, OD = oil dispersion, and SC = suspension concentrate
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Table 3 Resistance levels of penoxsulam in barnyardgrass populations at Lat Lum Kaeo District, Pathum Thani.

Barnyardgrass Visual injury (/sp) Plant height (GRs,) Fresh weight (GRs,)
biotype 14 DAA 21 DAA 21 DAA 30 DAA 21 DAA 30 DAA
S-biotype 4.22 4.32 8.12 8.22 8.54 8.16
R-biotype 210.64 253.17 436.29 477.30 551.81 692.53
Resistance index 49.91 58.60 53.73 58.07 64.61 84.87

Iso = The herbicides rate required to cause 50% injury
GRsy = The herbicides rate to reduce plant growth by 50% relative to untreated control
Resistance index = /5, value of resistant biotype/ /s, value of susceptible biotype or

= GR5, value of resistant biotype/ GRs, value of susceptible biotype
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Table 4 Cross-resistance of penoxsulam barnyardgrass resistant to the other chemical family of ALS-inhibitors.

Herbicide Dose Visual injury (%) Plant height (cm) Fresh weight (g)

(g a.i/ha) 7 DAA 14 DAA 21 DAA 21 DAA 30 DAA 21 DAA 30 DAA
1. Control 0 00b 0.0c 0.0c 74.6 a 818 a 58.1a 69.8 a
2. penoxsulam 14.06 00b 250b 325b 626 b 719b 526 ¢ 62.1b
3. bispyribac-sodium 31.25 175 a 35.0 a 40.0 ab 60.4 c 69.0 c 51.5d 62.2b
4. pyribenzoxim 31.25 175 a 325 ab 45.0 a 59.8 c 69.0 c 52.0 cd 61.0c
5. triafamone 62.50 00b 30.0 ab 450 a 60.5 c 69.8 ¢ 536b 60.1 c
F-test *x e *x *x e o *x
CV. (%) 45.1 17.4 17.3 0.7 0.7 0.6 0.7

Means followed by different letters within a column are significantly different (LSD), and ** significantly different at P <0.01

Table 5 Multiple-resistance of penoxsulam barnyardgrass resistant to the other herbicides mode of action.

Herbicide Dose Visual injury (%) Plant height (cm) Fresh weight (g)
(gai/ha) 7 DAA 14 DAA 21 DAA 21 DAA 30 DAA 21 DAA 30 DAA
1. Control 0 00e 00e 00d 75.8 a 84.7 a 61.2 a 68.2 a
2. penoxsulam 14.06 0.0e 35.0d 375c¢ 65.0 c 74.0b 56.1Db 63.8 b
3. metamifop 100.00 25.0d 45.0 c 50.0 b 62.1d 71.0d 554 Db 63.0 b
4. profoxydim 121.88 45.0 c 85.0b 97.5a 0.0e 0.0e 0.0d 0.0c
5. propanil 2250.00 65.0 b 100.0 a 100.0 a 00e 0.0e 0.0d 0.0c
6. quinclorac 750.00 25.0d 45.0 c 50.0 b 66.1 b 720 ¢c 55.1c¢ 63.2 b
7. florpyrauxifen-benzyl 25.00 82.5a 100.0 a 100.0 a 00e 00e 0.0d 0.0c
Ftest *% o *% *% o "% *%
CV. (%) 13.7 7.4 4.3 0.9 0.8 1.0 1.2

Means followed by different letters within a column are significantly different (LSD), and ** significantly different at P <0.01
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