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Grasslike Fimbristylis (Fimbristylis miliacea (L.) Vahl.) in Paddy Fields
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ABSTRACT

Grasslike fimbristylis is a common weed of paddy fields, which is most often controlled
by penoxsulam, acetolactate synthase (ALS) inhibitors. After several years of successful
control there were recent failure reports by farmers in Krachan Sub-district, U-Thong District,
Suphan Buri Province, This study was conducted to determine whether grasslike fimbristylis
populations have developed resistance to penoxsulam in paddy fields. Weed seeds were
collected from farmer’s fields to determine the physiological response to penoxsulam. The
experiment was designed as a split-plot design in CRD with four replications. The main plots
consisted of six penoxsulam dose rates (0, 7.03, 14.06, 28.12, 56.24 and 112.48 g a.i/ha)
while sub-plots were comprised of grasslike fimbristylis of susceptible and resistant biotypes.
The experimental plots were treated with herbicides 15 days after seed sowing. Reaction of
both resistant and susceptible biotypes to penoxulam were assessed for resistance index,
I50 based on visual injury and G.R50 based on plant height and fresh weight at 5, 10, 14
and 21 days after application. The resistance index to penoxulam of resistant biotype was
approximately 27-66 times higher than that of the susceptible biotype. The cross-herbicide
resistance of penoxsulam-resistant biotype to the other ALS-inhibiting herbicides with the
same site of action was determined. Results indicated that penoxsulam-resistant grasslike
fimbristylis was not controlled at the labelled rate by bispyribac-sodium, pyribenzoxim and
pyrazosulfuron-ethyl. In addition, the multiple herbicide resistance of penoxsulam-resistant
biotype was subjected to treatments by other herbicides with different modes of action.
Results indicated that alternative herbicides which could be used to control penoxsulam-
resistant grasslike fimbristylis were carfentrazone-ethyl (Contacts-membrane disrupters) and
propanil (Inhibitors of photosynthesis at PS Il) at the recommended rate of each herbicide.

The results also suggested that farmers should rotate the application of carfentrazone-ethyl
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and propanil, which have different herbicide
sites of action, to control and reduce the
probability of penoxsulam-resistant grasslike

fimbristylis occurrence in paddy fields.

Keywords: Fimbristylis miliacea (L.) Vahl.,
cross-resistance, multiple-resistance,

ALS-Inhibitors, Penoxsulam
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Table 1 Cross-resistance herbicide treatments used during the experiment

Formular Dosage Chemical family Application timing
Herbicide

a.i. (%) (g a.i./ha) (group) (days after sowing)
control - - - -
penoxsulam 25% OD 14.06 Triazolopyrimidine 7-12
bispyribac-sodium 10% SC 25.00 Pyrimidinylthio-benzoate 15
pyribenzoxim 5% EC 31.25 Pyrimidinylthio-benzoate 9
pyrazosulfuron-ethyl 10% WP 18.75 sulfonylurean 15

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

OD = oil dispersion, SC = suspension concentrate, EC = emulsifiable concentrate, and WP = Wettable Power

36

38193 BIMSNEAT TN 40 AN 1 NNTIAN - WBIEU 2565



fumussiianguan e1ainauiunIu
mi'ﬁmﬂn@"u\lﬂz‘famiﬁﬁmi’ﬁﬁﬁ 2 NgNwIe
N1NNIN ﬁﬁsﬁLmii\mﬁl,ﬁﬂﬁﬁﬁ%mnﬁﬁuﬁh
melufisfiuansneiu Fadusnsidaafad
Lnumnsf\huiwz@ﬁauﬁmﬂ%’muquﬂnwmﬂ
Uamn‘iumﬁn TuiindayauasIiasievinig
adAuiulunmaasednesu

NANIINAABILAZ ISl
mManausuasAanssaAularasnnyrug
ﬂmqnﬁa‘iﬁiamsﬁﬁangu@u

nsUsziussruanuduiseeenn
wmmﬂmqnﬁﬁﬁiamiﬁuaﬂ“gLLau WU31 NN
nualaigniulelndiigeuns uanse1nis
165ufiy seinnsiivlned1937a157 way
mmi':;um\iLﬁﬂlﬁ%’uﬁmﬁ'u%umué’mw
mwmim’iumaamiﬁga;ﬁu TaedSeufisy
NULAAILAN i 5 7, 14 uar 21 Sundsain
1i5uans nnmuadaignilulalnifigouned
sesuanadufisiads 24, 26, 33 way 36%
ATNRIAU Lﬁam%ﬂmﬁﬂuﬁ’ummuqu Tu
ausilulalndsunusisuaasainisidufis
Yaendn nsvzdnnsivlalugieusn wed
fusaasudvlaldidudnd witinaslisy
mﬂué’mﬂﬁgaﬁuﬁmu ﬁanﬂﬁmmﬂmqn
Tulalndgunuarsiszsuanuduisais
10, 10, 13 WA 13 % AINAAU (Figure 1a-d)
WA IUNIUE1591N8IN13
finglgsuRs 7 5, 7, 14 war 21 Jundean
1#5ua1s wudn nnvwadaignlulalndd
goULD AA1 I Wiy 324.95, 19.65, 75.15
way 24.21 anady fululalndsiuniu
817 A0 I Wil 18,3047, 1,048.8, 3,012.9
way 1,6052 aNady FeAadudniainy
FTUNUENT 56.33, 53.36, 40.09 LA 66.30 L
ANNAGU (Table 3)

nnwumﬁmqnﬁ"’mm\lu‘[a\lwﬂﬁm‘s
ABUAUBINNEITINIFIUAIINGIAAAINN
é’m‘s'm'rﬂ%a'lﬂué’mﬂﬁgﬁu nnruIALAIAN
lulelnfigeunsaziianugstiounilulalni]
Funmuss Adasuusii 1406 n3uasean
andsatann13 Tasnnmuiadagnlulalniii
gouuafirngy 4571 uaz 4514 % mNEAL
Lﬁmﬂ%ﬂmﬁwﬁ’ummuqu §UNNNAUIA
Uagnlulalndiiuniuas faugs 89.62
ez 90.01% vevyarIUAN (Figure 2) Lila
AR ABTAMNFUNIUT1TVDINNTADY
AUBINETIIMEIFIUANNGY 9 GR_
i 21 Fumdeanlisuans nnwmmﬂmmlﬂalmﬂ
figauuauazsunuas GR_ Wi 15.80
way 451.02 awadu Fedauddaiia
FIUMUENT 2825 Wi wazfl 30 Sundean
1isuans nnmunadaenlulalniisouusuas
Tulalndshumuans fen GR_ Wi 1570 uaz
425 44 pugey Fedadiusdtanusinuni
&1 27.10 i1 (Table 3)

ﬁwmﬁfnmmmnnwmmﬂmqn\hﬂ,a\lmﬂ
fisauuafiuwliinanssnnniinnmialaign
TuTelnilgumusns 7 21 uaz 30 Sundaldsu
a9 nnwmmﬂm@n\lﬂa\lwﬂﬁﬁiauLmﬁﬁmﬂh
dM 29.16 LAy 26.70 % LﬁﬂLﬂ%ﬂULﬁﬂUﬁU’gﬂ
ATLAN shululalndgunuansiivminas
49.72 Uz 50.70 % oILAAILAN (Figure 3)
Wedmasispianuduniua1sresnisnay
FuBINNEITIME I mInaadl 21 Sundean
1i5uans nnmunadaenlulalniiiseuusuas
Tulalnidshumuans e GR_ winffu 514 uaz
202 37 puadu Fedndudstizasanushuniu
819 4329 Wi WaRansundl 30 Yundsanld
Suss nnmnaUagnlulalnifigounsuas
Tulalnidshumuans e GR_ winffu 2.06 uaz
105.93 mansL FeRaTiusaiivasainusnunu
d19 51.36 i1 (Table 3)

Thai Agricultural Research Journal Vol. 40 No. 1 January - April 2022 37



Table 2 Site of action and dose of herbicide for multiple-resistance herbicide tested

Herbicide Site of action Formular Dosage Application timing
a.i. (%) (g a.i./ha) (days after sowing)
control - - - —
penoxsulam ALS Inhibitors 2.5% OD 14.06 7-12
24-D Hormonelike herbicides 84% SL 840 15-20
profoxydim ACCase Inhibitors 75% EC 121.88 15
propanil PS Il Inhibitors 36% EC 2,250 15
carfentrazone-ethyl Contacts-membrane 40% WDG 50 10-15
disrupters
clomazone Carotenoid Inhibitors 48% EC 25 7-12

ai. (%) = percent active ingredient, g ai/ha = grams active ingredient per hectare (1 ha = 6.25 rai), OD = oil dispersion,

SL = Soluble Concentrate, EC = emulsifiable concentrate, and WDG = Water Dispersible Granules
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Figure 1 Visual injury of penoxsulam on susceptible and resistant-biotypes at 5 (a) 7 (b) 14
(c) 21 DAA (d) Vertical bars represent the mean standard error (n = 20)
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Figure 2 Effect of penoxsulam plant height of susceptible and resistant-biotypes at 21 DAA
(a) and 30 DAA (b) Vertical bars represent the mean standard error (n = 5)
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Figure 3 Effect of penoxsulam on fresh weight of susceptible and resistant-biotype at
21 DAA (a) and 30 DAA (b) Vertical bars represent the mean standard error (n = 5)

Table 3 Resistance levels of penoxsulam in grasslike fimbristylis populations at U-Thong
District, Suphanburi province

Grasslike Visual injury (/ )’ Plant height (GR )* Fresh weight (GR
isual injury an el resn wei

fimbristylis ) 9 ) 9 )

5 7 14 21 21 30 21 30
biotype s

DAA DAA DAA DAA DAA DAA DAA DAA

R-biotype 18304.70 104879 301296 160519 451.02 42544 22237 105.93
S-biotype 324.95 19.65 75.15 2421 15.80 15.70 514 2.06
Resistance index* 56.33 53.36 40.09 66.30 28.25 27.10 4329 51.36

’lﬁn= The herbicide rate required to cause 50% injury

2GR50 = The herbicides rate to reduce plant growth by 50% relative to untreated control

°DAA = days after application

‘Resistance index (RI) = 150 value of resistant biotype/ 150 value of susceptible biotype %38
= GRSD value of resistant biotype/ Gng value of susceptible biotype
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Table 4 Cross resistance of penoxsulam-resistant biotype to the other ALS-inhibiting herbicides

Visual injury (%)

Plant height (cm) Fresh weight (g)

Herbicide Dose
(gai/ha)  5paAA'" 14DAA 21 DAA 21 DAA 30 DAA 21 DAA 30 DAA
control 0 0.00 d 0.00 ¢ 0.00 d 24.96 a 2737 a 125 a 183 a
penoxsulam 14.06 1500 c 2625bc 3125bc 2089 Db 2320 b 090 ¢ 122 c
bispyribac-sodium 31.25 1250 ¢ 25.00 c 2750 c 1380 e 20.76 c 044 b 083 b
pyribenzoxim 31.25 1875b 30.00ab 3500ab 1567d 19.92 ¢ 0.76 ¢ 104 c
pyrasosulforon-ethyl 18.75 25.00 a 3250 a 36.25 a 17.04 c 1745 d 072 d 1.03d
F-test - . x - - - -
CV (%) 14.38 13.33 10.67 4.05 2.39 7.06 5.58

'DAA = days after application
** significantly different at P <0.01

Means in the same column followed by a common letters are not significantly different at the 1% level by DMRT
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Table 5 Multiple herbicide resistance of penoxsulam-resistant biotype to a different herbicide

site of action

Visual injury (%)

Plant height (cm) Fresh weight (g)

Herbicides Dose
(9 ai/ha) 5DAA' 14DAA 21 DAA 21 DAA 30DAA 21 DAA 30 DAA
control 0 0.00 d 0.00 e 0.00 d 30.90 a 3345 a 133 a 205 a
penoxsulam 14.06 15.00 ¢ 20.00 d 25.00 b 2155 b 2388 b 091 b 136 ¢
2,4-D sodium salt 840 10.00 ¢ 17.50 d 1875 ¢ 2113 b 2348 b 095 b 142 b
profoxydim 121.88 16.25 ¢ 16.25 d 16.25 ¢ 2155 b 2445 b 072 c 1.01d
carfentrazone-ethyl 50 35.00 b 9125 b  100.00 a 0.00 d 0.00 d 0.00 e 0.00 f
clomazone 240 1250 a 25.00 c 2625 b 18.80 ¢ 21.03 ¢ 0.66 d 093 e
propanil 2,025 90.00 a 100.00 a 100.00 a 0.00 d 0.00 d 0.00 e 0.00 f
F_test x . . . . x x
CV (%) 19.97 7.78 6.47 514 3.92 485 414

'DAA = days after application
** significantly different at P <0.01

Means in the same column followed by common letters are not significantly different at the 1% level by DMRT
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