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ABSTRACT

Goosegrass (Eleusine indica (L.) Gaertn.) becomes a problematic weed in many
cropping systems and some goosegrass populations have been reported to be resistant
to aryloxyphenoxy-propionate herbicides (APH). This study aimed to test whether 100 goosegrass
populations collected from 100 vegetable fields in Thailand in 2018 were resistant to APH,
fenoxaprop-P-ethyl, fluazifop-P-butyl, haloxyfop-R-methyl, propaquizafop, and quizalofop-P-
tefuryl, and to evaluate resistant level in some populations using whole-plant dose-response
assays. The study was carried out in greenhouse of Weed Science group from January to
October, 2019. Results revealed that some goosegrass populations were resistant to all five
tested APH. There were 77% of populations resistant to fenoxaprop- P-ethyl, followed by
fluazifop-P-butyl, haloxyfop-R-methyl, propaquizafop, and quizalofop-P-terfuryl at 27%, 26%,
25% and 23%, respectively. When divided by regions, the resistant populations were found
greater in the central region than in the north and northeast. The GR50 values for fluazifop-P-
butyl in resistant populations (GRsoof P58 =133.85+38.45 and GuR50 of P26 =146.42153.07) were
more than 3,660.50 and 3,346.25 times greater than for the S population (GR50= 0.04%0.04),
respectively. The highest resistant level to fluazifop-P-butyl compared to other tested APH.
Aryloxyphenoxy-propionate herbicides would have least potential use to control goosegrass in

vegetable fields in the future if these resistant populations spreads widely.
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Table 1 Survival (%) of goosegrass populations which resist to all 5 herbicides

Survival (%)

Resistance Level®

Population Region® Province® Crop
Feno Flua Halo Prop Quiz Feno Flua Halo Propa Quiz
P22 N uTT green shallot 0 0 0 0 0 S S S S S
P25 N PLK Kale 87 57 55 40 45 R R R R R
P26 N PLK Kale 87 93 73 77 70 R R R R R
P27 N PLK Kale 83 93 83 87 60 R R R R R
P30 N PLK Kale 30 23 47 27 33 R R R R R
P31 N PLK Kale 73 83 87 80 90 R R R R R
P34 N PLK Kale 80 80 70 87 87 R R R R R
P58 C SPB  Yard long bean 100 87 80 70 93 R R R R R
P59 C NPT Chili 57 63 73 83 90 R R R R R
P62 C NPT Taro 97 93 60 53 63 R R R R R
P65 C NPT Holy Basil 100 90 60 100 97 R R R R R
P68 C RBR Chili 97 83 66 90 80 R R R R R
P70 C RBR Baby corn 40 37 40 20 39 R R R D R
P72 C RBR  Yard long bean 93 90 60 83 93 R R R R R
P73 C RBR Baby corn 80 57 20 23 33 R R D R R
P83 C PBlI  Yard long bean 97 83 90 90 80 R R R R R
P84 C PBlI  Yard long bean 100 97 100 100 100 R R R R R
P96 NE NKI Chili 63 60 39 57 70 R R R R R
P99 NE NKI Chili 77 79 46 67 30 R R R R R
P100 NE NKI Chili 90 33 27 62 37 R R R R R

# N=North, C=Central, NE=Northeast

e PLK=Phitsanulok, SPB=Suphan Buri, NPT=Nakhon Pathom, RBR=Ratchaburi, PBI=Phetchaburi, NKI=Nong Khai

° Resistance Level: susceptible= S, developing resistance=D, resistant=R

Remarks: Feno= Fenoxaprop-P-ethyl, Flua= Fluazifop-P-butyl, Halo= Haloxyfop-R-methyl, Prop=Propaquizafop,

Quiz = Quizalofop-P-tefury
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Table 2 Resistant Level of goosegrass populations to aryloxyphenoxy-propionate herbicides

grouped by region

Application Susceptible® Developing resistant Resistant
Herbicides rate N Cc NE N C NE N C NE
(g-ai/rai) Population (%)"°
fenoxaprop-P-ethyl 22.08 3.8 0 0 20.8 6.9 44.4 75.4 93.1 55.6
fluazifop-P-butyl 36.00 434 448 61.1 34.0 17.2 16.7 22.6 38 222
haloxyfop-R-methyl 21.60 51.0 414 55.6 30.2 17.2 222 18.8 414 222
propaquizafop 15.00 45.3 58.6 50.0 321 104 278 226 31 222
quizalofop-P-tefuryl 12.80 415 55.2 61.1 415 10.3 16.7 17 345 222

? Level of herbicide resistance: 0% survival = susceptible population; 1-20% survival = developing resistant population;

>20% survival = resistant population (Llewellyn and Powles, 2001)

® Percent of goosegrass populations in each region: North (N=53), Central (N=31), and Northeast (N=16) for each herbicide

(Figure 1B) 815 haloxyfop-R-methyl fiau
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Figure 1 Shoot biomass of aryloxyphenoxy-propionate resistant (P26 and P58) and susceptible
(P22) goosegrass populations after treated by (A) fenoxaprop-P-ethyl, (B) fluazifop-P-butyl, (C)
haloxyfop-R-methyl, (D) propaquizafop, and (E) quizalofop-P-tefury
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Table 3 GR50 values (g.ai/rai) and resistance ratios for resistant (P26 and P58) and susceptible

(P22) goosegrass populations to aryloxyphenoxy-propionate herbicides

Herbicide Population GR50 (SE)® Resistance ratio (R:S)
fenoxaprop-P-ethyl P26 3.36 (2.06) 112.00
P58 6.05 (2.92) 201.67
S 0.03 (0.02)
fluazifop-P-butyl P26 146.42 (53.07) 3,660.50
P58 133.85 (38.45) 3,346.25
S 0.04 (0.04)
haloxyfop-R-methyl P26 134.33 (20.82) 383.80
P58 152.28 (48.32) 435.09
S 0.35 (0.25)
propaquizafop P26 7515 (13.87) 1,252.50
P58 4543 (13.62) 75717
S 0.06 (0.05)
quizalofop-P-tefuryl P26 15.45 (5.93) 28.09
P58 5.20 (2.41) 945
S 0.55 (0.23)

# Standard errors for estimated GR50 values are in parenthesis.
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