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ABSTRACT

Butomus is an aquatic weed belonging to the butomaceae family, which has invaded the paddy field ecosystem in
recent years. This study was carried out in order to investigate some eco-physiological aspects and chemical
management of butomus in paddy field. In the field studies; the emergence time, height, tillering, flowering, and life
cycle of butomus in the paddy field ecosystem and the germination rate of bulblets in the laboratory and the
effectiveness of pre-emergence and post-emergence soil-applied herbicides in pot experiments, and also foliar-applied
herbicides were investigated. The results revealed that waterlogged lands are the main habitat of butomus, and the
bulblets are the main reproductive organs of this weed. While puddling, about 100% bulblets are separated from the
rhizomes which floated on the water and dispersed. Both rhizomes and bulblets of butomus were submergence
tolerant and germinated from 15 cm or more of submergence. Flowering of butomus preceded about one week the
initiation of rice panicle. Each plant produced dozens of flowering tillers taller than rice stalk, hundreds of spindle-
shaped bulblets up to 25 mm long, with more than 95% emergence rate. In pre-emergence application, soil-applied
herbicides including clomazone+pendimethalin, oxadiargyl, pretilachlor, pendimethalin, and thiobencarb, controlled
butomus less than 65% and sulfonylureas herbicides; pyrazosulfuron, metazosulfuron, flucetosulfuron, and
bensulfuron methyl provided more than 85% control of butomus. The effectiveness of sulfonylureas in the post-
emergence application was around 10% lower compared with pre-emergence application. Foliar applied herbicides;
penoxsulam and propanil controlled butomus 62% and 70% and its control by bispyribac sodium,
penoxsulam+cyhalofop-butyl, bentazon+MCPA, and pyribenzoxim were 80, 86, 89, and 99%, respectively.
Therefore, it is recommended to apply a soil-applied sulfonylurea or a foliar-applied herbicide in the paddy fields
infested with butomus in addition to the specific herbicide for barnyardgrass control.
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Table 1. Physicochemical characteristics of experimental site soil.

Soil ) Organic _Total Absorbable Absorb_able Electri_ca}l
texture Sand (%) Silt (%) Clay (%) carbon (%) nltroogen phospho_rlus potassm_rln pH conductl_\l/lty
(%) (mg.kg™) (mg.kg™) (ds.m™)
SiLty 4 52 46 23 0.137 8.6 172 7.2 2.49
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Figure 1. Butomus bulblets germination in petri dish in laboratory conditions.
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Table 2. Herbicides, formulation, trade name, manufacturer and dose for butomus control.

Herbicide Formulation Trade name Manufacturer Rate g ai ha
Triafamone + ethoxysulfuron WG 30.6 % Council Bayer Crop Science 38
Flucetosulfuron WG 10% Zechor LG, Korea 30
Pyrazosulfuron-ethyl WG 10% Sirius UPL Mumbai, India 20
Bensulfuron-methyl DF 60% Londax Golsam, Iran 36
Pretilachlor EC 50% Rifit Aryashimi, Iran 875
Thiobencarb EC 50% Saturn Moshkfam, Iran 2750
Metazosulfuron WG 33% Ginga Nissan, Japan 82.5
Oxadiargyl EC 3% Topstar Golsam, Iran 97.5
Pendimethalin EC 33% Proton Golsam, Iran 1238
Pretilachlor + Pyrazosulfuron TB 17% Pirazchlor Jiangsu lulilai - China 538
Clomazone + Pendimethalin SC 43.6% Holdon UPL Mumbai, India 1199
Pyribenzoxim EC 5% Primax Eastchem, China 35
Bispyribac sodium SC 40% Clean Weed UPL Mumbai, India 40
Penoxsulam OD 20% Target Eastchem, China 20
Cyhalofop butyl + Penoxsulam OD 6% - Zhongshan, China 120
Bentazon + MCPA SL 46% Basagran-M60 BASF-Germany 1150
Propanil EC 36% Stam F-34 Eastchem, China 4320

WG= Water-dispersible Granules, WP= Wettable Powders, DF= Dry Flowables, EC= Emulsifiable Concentrate, TB= Tablet, SC= Suspension
Concentrate, OD= Qil Dispersion, SL= soluble liquid.
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Table 3. Visual butomus control and biomass reduction compared with non-treated plot (four weeks after treatment) in 2020-
2021.a,b,c,d,e

Visual butomus control Seedling dry weight reduction

Treatment
2020 2021 2020 2021
0,

Clomazone + Pendimethalin 25 ¢ 42 b-d 404 41d
Oxadiargyl 31¢¢ 32° 47 52cd
Pretilachlor 36« 42 4449 34 de
Triafamone + Ethoxysulfuron 47 65 ¢f 63° 40d
Pendimethalin 55 bd 60 434 22 f
Thiobencarb 63 ¢ 729 46 51 cd
Pyrazosulfuron-ethyl 83 ® 93¢ 85" 93a
Metazosulfuron 86 86 86 86 ab
Pretilachlor + Pyrazosulfuron-ethyl 942 75¢h 922 90a
Flucetosulfuron 95¢ 9gh 98°? 78bc
Bensulfuron-methyl 97° 78 ¢h 98 ° 78 bc
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aMeans followed by the same letter within a column are not significantly different at P =0.05 using LSD test. ®The time of application
of herbicides were before the emergence of butomus bulbs (48 hours after of bulbs cultivation. €20 bulbs of butomus with more than

95% rate of emergence were cultivated per pot. “Butomus dry weight in the control treatment was 4.69 and 8.9 g per pot in 2020 and
2021. ¢Data are expressed as a percentage of the nontreated control for the respective treatment.
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Table 4. Visual evaluation of butomus control, seedling density and dry weight reduction as affected by post emergence soil
applied herbicides relative to the nontreated plot at 4-WAT.*>cde

Visual butomus control Seedlings number Seedling dry weight
Treatment reduction reduction
0,
Thiobencarb 25° 37¢ 0.1¢
Bensulforoun methyl 852 722 942
Pyrazosulfuron-ethyl 7542 50 b 441
Metazosulfuron 7932 58" 71°
Flucetosulfuron 812 72° 952
Pretilachlor + Pyrazosulfuron-ethyl 812 53 ke 57°¢
Triafamone + Ethoxysulfuron 86 2 71° 37
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2Abbreviation: WAT, weeks after treatment. "Data are averaged over 2 yr and three replicates. “Means followed by the same letter
within a column are not significantly different at P = 0.05 using LSD test. “Butomus seedling density and biomass in the nontreated

control was 20 plant m~2 and 10.36 g pot, respectively. ®Data are expressed as a percentage of the nontreated control for the respective
treatment.
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Table 5. Visual butomus control and biomass reduction compared with non-treated plot four weeks after treatment.™><4

Treatment Visual control Seedling dry weight reduction
Yo
Bispyribac sodium 80 b 63°
Propanil 70 71
Penoxsulam 621 61°
Pyribenzoxim 992 922
Bentazon + MCPA 89 ® 89°
Cyhalofop butyl + Penoxsulam 86 *¢ 74
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aMeans followed by the same letter within a column are not significantly different at P= 0.05 using the LSD test. °Foliar applied
herbicides were applied in 2-3 leaf stage of butomus. “Butomus dry weight in control treatment was 12 g per pot. “Data are expressed
as a percentage of the nontreated control for the respective treatment.
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