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ABSTRACT

In order to study the effectiveness of the new herbicide metazosulfuron in controlling weeds and its selective
performance on rice, pot and field experiments were carried out at the Rice Research Institute of Iran in 2018. In
the pot test, the recommended dose of metazosulfuron (83 g ai ha'!), in comparison with the herbicides
flucetosulfuron, triafamone + ethoxysulfuron, bispyribac sodium, pretilachlor, and thiobencarb, was investigated
for the control of weeds such as Paspalum distichum, Bolboschoenus planiculmis, Monochoria vaginalis,
Potamogeton nodosus, Echinochloa oryzoides, and Alisma plantago aquatica. The results showed that
metazosulfuron had >98% efficiency in controlling all of the above weeds and provided similar or higher efficiency
compared to other registered herbicides. In the field experiment, the efficacy of 0, 41, 83, 124, and 165 g ai ha™!
metazosulfuron was investigated in comparison with pretilachlor+bensulfuron methyl, thiobencarb+bensulfuron
methyl, triafamone+ethoxysulfuron, bensulfuron methyl, thiobencarb, and hand weeded control. Different doses
of metazosulfuron, except for 41 g ai ha'!, had similar effectiveness in controlling field weeds. Additionally, the
highest paddy yield per hectare (4236 kg) was observed in the pretilachlor + bensulfuron-methyl treatment, which
did not show any significant difference from thiobencarb + bensulfuron methyl (4121 kg), the dose of 165 g ai
ha'! metazosulfuron (4103 kg), and manual weeding control (4291 kg). Since no significant difference was
observed between the doses of 83, 124, and 165 g ai ha''metazosulfuron in terms of paddy yield, the dose of 83 g
ai ha'! can be introduced as the best dosage of this herbicide for controlling weeds.
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Table 1. Characteristics of herbicide treatments investigated in the pot experiment.

Treatment Trade name Formulation DO.S agi Y.ear O.f
(g ai.ha™) registration

Triafamone + Ethoxysulfuron Council WG 30.6% 38 1396
Metazosulfurone Ginga WG 33% 83 -
Flucetosulfuron Fluxo WG 10% 30 -

Bispyribac sodium Cleanweed SC 40% 40 1396

Pretilachlor Rifit EC 50% 875 1378

Thiobencarb Saturn EC 50% 2750 1353
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Table 2. Characteristics of herbicide treatments investigated in the field experiment.

. Dosage Commercial
Treatment Trade name Formulation (g ai.ha) material (z/ha)
Bensulfuron methyl Londax DF 60% 36 60
Thiobencarb Saturn EC 50% 2750 5500
. . N
Pretilachlor + Bensulfuron Rifit + Londax EC 50% + DF 875436 1750 + 60
methyl 60%
. " o
Thiobencarb + Bensulfuron Saturn + Londax EC 50/3 + DF 2750436 5500 + 60
methyl 60%

Triafamone + Ethoxysulfuron Council WG 30.6% 38 125
Metazosulfurone-41 Ginga 41 125
Metazosulfurone-83 Ginga 0 83 250

Metazosulfurone-124 Ginga WG 33% 124 375
Metazosulfurone-165 Ginga 165 500
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Table 3. Mean comparison of the effect of experimental treatments on rice weed control in pot conditions.

Biomass (g.pot™)
. . Alisma*
Treatment Paspalum  Bolboschoenus Monochoria Potamogeton Echinochloa lant
distichum planiculmis vaginalis nodosus oryzoides plantago
aquatica
Control (Weedy) 82.1 (0)* 6.30(0)* 5.20 (0)* 10.9 (0)* 21.10(0)* 14.6 (0)*
Metazosulfurone 1.8 (98)° 0(100)¢ 0 (100)° 0 (100)° 0.0(100)° 0 (100)¢
Flucetosulfuron 15 (82)¢ 0(100)¢ 0(100)° 0 (100)° 0.0(100)° 0 (100)¢
Ethoxysulfuron + Triafamone 4.3 (95)° 1.10(83)¢ 0.30 (94)° 0.50 (95)° 0.0(100)° 3.8 (74)
Pirazosulfuron ethyl + d c b b b b
Pretilachlor 21.9 (73) 1.40(78) 0.30 (94) 0.50 (95) 0.0(100) 2.3 (84)
Pretilachlor 39.5 (52)¢ 5.5(13)® 4.70 (10)* 10.9 (0)* 0.0(100)° -
Thiobencarb 65.6 (20)° 5.10(19)° 4.70 (10)* 10.9 (0)* 0.0(100)° -
LSD (5%) 9.4 0.80 0.50 0.60 1 1.5

There are two numbers for each column: The first number (outside of parentheses) is the amount of weeds’ dry matter per pot, and the second number (inside the
parentheses) is the percentage of herbicide efficacy in reducing the weeds’ biomass compared with the weedy control.
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Table 4. Mean comparison of the effect of experimental treatments on the density of bulrush
(Schoenoplectus planiculmis) and barnyardgrass (Echinochloa spp.) weeds in farm conditions.

Density (seedling.m?)
Treatment Schoenoplectus
. . Echinochloa spp.
planiculmis
4 WAT 6 WAT 4 WAT 6 WAT
Control (weedy) 495 750P 339° 256°
Control (hand weeding) 182 264 0d 04
Bensulfuron methyl 85¢ 23d 3558 202°
Thiobencarb 520° 7892 0¢ 0¢
Pretilachlor 468° 720P 0¢ 04
Pretilachlor + Bensulfuron methyl 48f 244 0¢ 04
Thiobencarb + Bensulfuron methyl 32feh 220°¢ 0¢ 0¢
Triafamone + Ethoxysulfuron 1414 192¢ 0¢ 04
Metazosulfurone-41 36 26¢ 69¢ 24¢
Metazosulfurone-83 14h 44 0¢ 16
Metazosulfurone-124 22¢h 6¢ 0¢ 0¢
Metazosulfurone-165 30%h 54 04 04
LSD (5%) 20 37 15 19

Means followed by similar letters in each column are not significantly different according to the Least Significant Difference
(LSD) test at the 5% probability level. WAT: Weeks after treatments.
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Table 5. Mean comparison of the effect of experimental treatments on the biomass of bulrush

(Schoenoplectus planiculmis) and barnyardgrass (Echinochloa spp.) weeds in farm conditions.

Biomass (g.m?)

Treatment
Schoel?op lec.tus Echinochloa spp.
planiculmis
4 WAT 6 WAT 4 WAT 6 WAT
Control (weedy) 97¢ 2442 33¢ 54°
Control (hand weeding) 1.0¢ 0.3¢ 0° 04
Bensulfuron methyl 2.2¢ 4.4% 322 68°
Thiobencarb 1352 220 I° 04
Pretilachlor 128° 226% 0° 04
Pretilachlor + Bensulfuron methyl 3.1¢ 434 0° 04
Thiobencarb + Bensulfuron methyl 3.8¢ 47¢ 0° 04
Triafamone + ethoxysulfuron 144 26° 0° 0d
Metazosulfurone-41 2.8¢ 434 3.8 1.4%
Metazosulfurone-83 2.1¢ 0.6° 0° 3.1¢
Metazosulfurone-124 3.8° 1.4 0° 0¢
Metazosulfurone-165 1.5¢ 0.3° 0° 0¢
LSD (5%) 6.7 23 22 22

Means followed by the similar letters in each column are not significantly different according to the Least Significant

Difference (LSD) test at the 5% probability level. WAT: Week after treatment.
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Table 6. Mean comparison of the effect of experimental treatments on the number of tillers and biomass of rice under

farm conditions.

Tiller (number.m?)

Rice straw (g.m?)

Treatment 4 WAT WgT inT 4WAT 6 WAT “}ZT
Control (weedy) 1778 219¢f 168" 19 770 126f
Control (hand weeding) 288°¢ 3292 305bcd 84° 281% 4382
Bensulfuron methyl 150" 1568 160" 34t 1148 212¢
Thiobencarb 208f 228° 231¢ 47°¢ 162f 2964
Pretilachlor 216f 265¢ 2874 51° 179f 3184
Pretilachlor + Bensulfuron methyl 294¢ 263¢ 308t 82be 222¢ 4322
Thiobencarb + Bensulfuron methyl 279<d 291° 315° 734 238 4252
Triafamone + Ethoxysulfuron 2674 200f 3582 724 254¢d 359¢
Metazosulfurone-41 269¢ 2544 278°f 77¢4 239¢ 342¢
Metazosulfurone-83 247¢ 3442 292¢de 754 3258 385°
Metazosulfurone-124 315° 281° 304bed 1012 231¢% 396°
Metazosulfurone-165 3332 296° 262f 754 285° 384°

LSD (5%) 16 20 19 5.1 28 23

Means followed by the similar letters in each column are not significantly different according to the Least Significant Difference

(LSD) test at the 5% probability level. WAT: Week after treatment.
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Table 7. Mean comparison of the effect of experimental treatments on the paddy yield under farm conditions.

Treatment Paddy yield (kg/ha)
Control (weedy) 1100"
Control (hand weeding) 42912
Bensulfuron methyl 1705¢
Thiobencarb 2307F
Pretilachlor 2653°¢
Pretilachlor + Bensulfuron methyl 4236*
Thiobencarb + Bensulfuron methyl 4121%
Triafamone + ethoxysulfuron 3408¢
Metazosulfurone-41 3702
Metazosulfurone-83 3906
Metazosulfurone-124 3904b¢
Metazosulfurone-165 4103

LSD (5%) 328

Means followed by the similar letters in each column are not significantly different according to the Least Significant Difference

(LSD) test at the 5% probability level. WAT: Week after treatment.
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Table 8. Correlation coefficients of paddy yield and the density and biomass of weeds six
weeks after applying the treatments.

Schoenoplectus planiculmis Echinochloa spp
Pad(d)}(ll};wld D(e)r(lzl)ty Bl((;(rr;e;ss D(G)I(IZI)ty Biomass (X5)
X1 1
X2 -0.67 ** 1
X3 -0.80 ** 0.25 ns 1
X4 -0.69 ** 0.98 ** 0.31 ns 1
X5 -0.78 ** 0.15 ns 0.95 ** 0.19 ns 1

s

o )3 &S Sl a3 (6513 5ne 5 (S5l 5r0 pde 0 asOLE T 5118

ns and ** indicate non-significant and significant at the 1% probability levels, respectively.
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