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Herbicidal Efficacy Affected by Different Formulation
of Benzobicyclon—-Mixtures Herbicides in Paddy Rice Field

Jae-Eun Songl*, Mae-Sol Park, Jong-Hee Jeong, Eun-Hee Park and Chang-Kuk Jeong

ABSTRACT Sulfonylurea herbicide-resistant weeds are spreading widely and distributed about 106,951
hectare in paddy rice fields in Korea. Morever all biotype of Scirpus juncoides which were collected at
69 spots all over paddy rice fields in 2008 were identified biotype of sulfonylurea herbicide-resistant.
Benzobicyclon is a p-hydroxyphenylpyruvate dioxygenase (HPPD) inhibitor, which is absorbed through root
and basal stem of weeds so cause bleaching of newly developing leaves. Benzobicyclon was very effective
to control Scirpus juncoides, Monochoria vaginalis, sedges and broadleaves weeds, so it have been
developed various formulation like a suspension concentrate (SC), a water dispersible granule (WG), a
granule (GR) and a DT (tablet for Direct application). During recently 6 years, benzobicyclon-mixtures
herbicides have been registered over than 54 products in paddy fields. Herbicidal efficacy by formulations
of benzobicyclon and its mixture herbicides were highest in DT, followed by SC and GR. Herbicidal
efficacy of the kaolin and CaCO; carrier of GR was better and stable than that of talc and bentonite carrier.
Growth and yield of rice were not affected much by formulations, application rates and rice cultivation

methods.

Key words: benzobicyclon; CaCOs; carrier of granule; formulations; kaolin.
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Fig. 1. Structure of benzobicyclon used in this study.
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Table 1. Manufacturing methods of granule (GR), suspension concentrate (SC), and tablet for direct application (DT)

formulations.

Granule

Formulation (GR)

Tablet for direct
application(DT)

Suspension
concentrate(SC)

Milling method Dry mill grinding

Wet mill grinding"

Wet mill grinding Dry mill grinding

(Machine) (Air mill) (Perl mill) (Per]l mill) (Air mill)
Size distribution 10zm 1-2m 10m
Tal i
Carrier ale, bentonite Talc, bentonite Water Cellulose

/Kaolin, CaCOs

DThis method is generally used in SC process. In this case, this method is used in GR process for experiments.
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Table 2. Effect of particle sizes and carriers of BPP GR on herbicidal activity in paddy fields.

Formulation method

Herbicide Type Machine Grinding method Particle size  Screen size Carrier
(4m) (mm)
GR- | Air mill Dry mill 10 1.0 Talc, bentonite
BPP GR” GR-II Perl mill Wet mill 1-2 1.0 Talc, bentonite
GR-III Air mill Dry mill 10 1.0 Kaolin, CaCO;
GR-IV Air mill Dry mill 10 0.7 Talc, bentonite

1>Benzobicyc10n+pen0xsu1am+pyrazosulfuron-ethyl granule, Dosage : (210+24+21)g ai ha.
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Table 3. Herbicidal effect of benzobicyclon formulations (Dosage 210g ai ha™) and application times on control of SU-resistant

biotype of Scirpus juncoides.

Application timing

Weeding efficacy (%)

Herbicide .
(Leaf stage/Helght) 7 DAAZ) 14 DAA 21 DAA

Benzobicyclon GR" 2.52.0cm 607 & 85
¥ 4.0/4.5cm 60 65 70

. 2.5/2.0cm 70 85 97
Benzobicyclon SC 4.0/4.5cm 65 75 i
. 2.5/2.0cm 70 85 98
Benzobicyclon DT 4.0/4.5cm 65 75 03

"GR : granule, SC : suspension concentrate, DT : tablet for direct application.

2)Days after application.

PVisual scale 0-100, 0 : no weed control, 100 : completely control.
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%y AASEtE AES Bk w3 sCo DT A% Table 4. Herbicidal efficacy of BIC as affected by different
4L 959 o]Ato 2 A EAG $F0 2 wkyglh formulation herbicide treatments at 15 days after
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Benzobicyclon S8HH|9 DTS SCQ M|xEAM The value represents % of control by weed sampling at 35

A& kA Q1 benzobicyclon+imazosulfuron+cafenstrole days after application.
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27l o] ik WA 7 100% 2 YEFE S Y GRE A& EZA || A A& ekA|ol BPP DTS} GRE o] 3 10
85%9 89%% 1 xtol= 10% ©]olqith 3t ol AJA] A SPolmeoldl thet A 2EA-
SC7} GR ¥t} 10g ai ha’ I GA 77 99.2%9F 94% 2 vl$- =94tk SR o]
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A% & 4 Ut} o] g benzobicyclon &3t I 7371 10% FATHE 5). ©183 G
A2l GRY} SCe] A|Fzre] A2 Aol F AF gL A EbloME T l AeE Hile

of AU Ael, F FEHE benzobicyclonﬂ dl A =270 29719k 35971 F AgA7]lA
HFAA o] AL42 A 2@ o] =7 Yehd A DTE WAI7E 95% o] & Axd/dS el
Alzdt} L 22|l carfentrazone-ethyl 349} L e

Table 5. Herbicidial efficacy of BPP as affected by different formulation herbicide treatments to control of SU-resistant biotype
of Scirpus juncoides at 10 and 15 days after transplanting.

. Dosage Application timing . .
H W ff
erbicide (@ ai ha) (Leaf stage/Height eeding efficacy (%)

3.0/4.0cm 99.2”

D
BPP DT 210+24+21 45/6.0cm 08.4
3.0/4.0cm 94.0
BPP GR 210+24+21 45/6.0cm 205

YBPP DT : benzobicyclon+penoxsulam+pyrazosulfuron-ethyl tablet for direct application; BPP GR : benzobicyclon+penoxsulam+
pyrazosulfuron-ethyl granule.

YSU-resistant biotype of Scirpus juncoides Roxb.

“The value represents % of control by weed sampling at 35 days after application.
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Table 6. Herbicidial efficacy of BPP as affected by different
formulation herbicide treatments at 15 days after

transplanting.
.. Dosage Weeding efficacy (%)
Herbicide o
(gaiha)  pyonve?  scHU
BPP DT" 210+24+21 93 08
BIP SC 200+75+30 98 97
CIP GR 75+75+30 96 B

"BPP DT : benzobicyclon+penoxsulam+pyrazosulfuron-ethyl
tablet for direct application; CIP GR : carfentrazone+ethyl+
imazosulfuron+pyriminobac-methyl; BIP SC : benzobicyclon+
imazosulfuron+pyrimibac-methyl suspension concentrate.

YMONVP : Monochoria vaginalis Presl.; SCIJU : Scirpus
Jjuncoides Roxb..

Visual scale 0-100, 0 : no weed control, 100 : completely
control. The value represents visual rating at 40 days after
application.
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Table 7. Weeding Efficacy of particle sizes and carriers of BPP GR to SU-resistant biotype of Monochoria vaginalis in direct

water-seeded rice fields.

Weeding efficacy (%)

. Dosage
Herbicide o Type
(g ai ha’) ECHCR” MONVP ELEKU
GR-17? 100" 84.2 2" 82.6
GR-TI 100 99.8 b 86.3
b 210+24+21
BPP GR GR-I 100 100 b 86.1
GR-IV 100 85.6 a 88.7

l)Benzobicyclon+Penoxsulam+Pyrazosulfuron—ethyl granule.
See table 1.

YECHCR : Echinochloa crus-galli(L.) P. Beauv; MONVP : SU-resistant biotypes of Monochoria vaginalis Presl.; ELEKU :

Eleocharis kuroguwai Ohwi.

“The value represents % of control by weed sampling at 40 days after applications.
“Means within a column folllowed by the same letters are not significantly different at 5% level according to Duncan’s method.

© 2011 Korean Society of Weed Science



24 31(4) 5. 2011 391

Table 8. Weeding Efficacy of particle sizes and carriers of BPP GR to SU-resistant biotypes of Scirpus juncoides Roxb. in

paddy fields.

Weeding efficacy

o Dosage

Herbicide (¢ ai ha) Type Number of plants Fresh weight Weeding effect

(Individuals/m®) (g/m’) (%)

GR-1? 29.3” a¥ 41.8 912

GR-II 10D 0.6 99.9

b 210+24+21
BPP GR GR-IIT 40D 49 99.0
GR-IV 233 a 40.7 90.2

"Benzobicyclon+Penoxsulam+Pyrazosulfuron-ethyl granule.
See table 1.

IThe value represents number of plants sampled in 1m’ square at 35 days after applications.

“Means within a column followed by the same letters are not significantly different at 5% level according to Duncan’s method.

WAL A% dAe 95Ast )
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/] WA EE 99\ i, %Q’i‘fﬂ = AA AFst

o] #4747} 99.8% <} 100%§ o) =9ke(E 7).
BPP GR9] 238 Alo] 25 0.7mE ¢E3 GR-VE
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