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Development of The New Turf Herbicide Methiozolin

Suk-Jin Kool*, Ki-Hwan Hwangl, Man-Seok Jeonl, Sung-Hun Kim'
Jongsoo Lim', Dong-Guk Lee', Kun-Hoe Chungl, Young-Kwan Ko’
Jae-Wook Ryuz, Dong-Wan Koo® and Jae-Chun Woo®

ABSTRACT Methiozolin (5-(2,6-difluoro-benzyloxymethyl)-5-methyl-3-(3-methyl- thiophen-2-yl)-
4,5-dihydro-isoxazole) is a new turf herbicide in isoxazoline chemistry. The herbicide controls grass

weeds and has a high safety to various cool and warm season turfgrasses. This paper describes basic

chemical, biological, and regulatory information of methiozolin.
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Table 1. Structure and physicochemical properties.

Common name Methiozolin

Chemical name 5-(2,6-Difluoro-benzyloxymethyl)-5-methyl-3-(3-methyl-thiophen-2-yl)-4,5-dihy
(IUPAC) dro-isoxazole

Emperical formula Ci7H17FoNO,S

"(F)220 T4, 305-333 CIMBAA| RAT of2F 51, SHEMEZsti 8l vlo] 24 3113(Moghu Research Center Ltd., BVC
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Table 1. Continued.

Common name Methiozolin
74
/
S F
Structure f
N o)
(@)
F
Solubilit Water : 3.4, Acetonitrile : >1,000, Acetone : >1,000, Methanol : 560,
(m /L)y Ethanol : 350, Methylene chloride : >1,000, Ethylacetate : >1,000,
& Chloroform : >1,000, Hexane : 26, Toluene : >1,000, DMSO : >1,000
CAS No. 403640-27-7 Melting point 50.198C
Molecular weight 337.39 Vapor pressure 1.9 x 10'13mmHg
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Table 2. Greenhouse screening result of methiozolin (Koo and Hwang 2007)".

Rate

(g ha'

Crop

Grass weeds

Broadleaf weed

) Com Rice Wheat Soybean Cotton

ECHCG”

SETVI PANDI DIGSA ABUTH AESIN IPOAN XANST

Pre-emergence

500 0 0 0 0 0 10 10 10 10 0 0 0 2
250 0 0 0 0 0 10 9 9 10 0 0 0 2
125 0 0 0 0 0 10 9 9 9 0 0 0 1
62.5 0 0 0 0 0 4 3 8 9 0 0 0 0
31.2 0 0 0 0 0 2 1 5 1 0 0 0 0
Post-emergence - 3 Leaf stage
500 8 0 0 6 0 9 9 8 9 7 6 4 3
250 3 0 0 2 0 7 5 6 6 3 3 3 1
125 2 0 0 0 0 3 2 3 5 1 1 2 0
62.5 2 0 0 0 0 2 1 1 3 0 0 1 0
312 0 0 0 0 0 0 0 0 1 0 0 0 0

" Visual evaluation 2 weeks after application (0 : no efficacy, 10 : complete control).

2 ECHCG, Echinochloa crus-galli, barnyardgrass; SETVI, Setaria viridis, yellow foxtail, PANDI, Panicum dichotomiflorum,

fall panicum; DIGSA, Digitaria sanguinalis, large crabgrass;

ABUTH, Abutilon theophrasti,

velvetleaf; AESIN,

Aeschynomene indica, Indian jointvetch; IPOAN, Ipomoea angulata, roundleaf morningglory; XANST, Xanthium

strumarium, common cocklebur.
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Table 3. Dose response of methiozolin on the incorporation of [“*Clglucose into corn cell wall constituents (Lee et

al 2007).
Conczzr;f{r)a tion Cellulose IV G GAX2 Pectin Starch Cytoplasm
----- % to untreated control ------

Untreated 100.0 100.0 100.0 100.0 100.0 100.0
0.001 96.5 100.8 1159 97.1 92.0 119.5
0.01 109.9 102.7 119.4 103.0 99.7 109.3
0.1 42.0 79.6 69.5 128.6 117.4 141.7
1 29.8 45.1 51.9 167.2 1154 165.0

Y GAX : Glucuronoarabinoxylans.
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Table 4. Phytotoxicity” of methiozolin in turf sods (Koo and Hwang 2007).

Warm season

Cool season

Rate
Herbcide -1 Zoysiagrass
(kg ha™) ysiag i i
(Z japonica) Creeping bentgrass Kentucky bluegrass Perennial ryegrass
------- Evaluation time (weeks after application) -------

2 4 6 2 4 6 2 4 6 2 4 6
Methiozali 27 17 10 23 30 20 28 30 10 30 27 20
ciozotn 13 02 00 23 17 10 27 13 00 27 13 10
1 0.7 0.0 0.0 1.8 0.5 0.2 0.8 0.7 0.0 0.7 0.3 0.0
0.5 0.0 0.0 0.0 1.3 0.2 0.0 0.3 0.2 0.0 0.3 0.0 0.0
0.25 0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1.92 37 33 3.0 33 4.2 4.2 37 4.2 4.2 33 2.7 2.3
Dithiopyr ~ 0.96 2.3 1.5 1.3 2.3 1.7 2.0 2.2 2.7 2.7 2.0 2.0 1.3
0.48 1.0 1.0 0.7 1.5 0.3 0.3 1.5 0.5 0.7 1.3 03 0.3
LSDy s 0.2 0.1 0.1 0.2 0.2 0.3 0.2 0.3 0.3 0.1 0.1 0.1

" Visual evaluation : 0 (no phytotoxicity) ~ 10 (complete plant death).

? Mean of 3 replicates.
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Table 5. Official efficacy test results of methiozolin 25% EC in Korea" *

Year Site Ap‘gﬁf“’“ POAAN®? DIGSA ALOAE ECHCG SETVI PASTH  Total
2008 Yongin April 28 - 95.0 85.0 87.9 - - 91.3
2008 Jeju March 17 96.9 96.5 - - - - 96.7
2009 Yongin April 28 100 100 98.1 ; - - 99.1
2009 Gunpo April 11 92.6 88.1 86.4 - - - 90.1
2009  Chuncheon  April 11 - 99.7 100 100 100 ; 99.8
2009 Seoul May 18 - 85.3 - ; - 85.8 85.5

" The application rate was 0.5 kg ai ha". Efficacy was evaluated at 40 days after application (DAA) by counting the
number of weeds and measuring its dry weight in a quadrat of 50x50 cm. Data were presented as mean percent control
relative to the untreated control. All the tests were conducted in a randomized block design with 3 replicates.

? Phytotoxicity was visually evaluated on 10, 20, 30, 40 DAA in a scale of 0 (no phytotoxicity) to 9 (complete plant
death). There was no phytotoxicity detected except for Gunpo and Seoul. At Gunpo phytotoxicity was rated 1 at both
0.5 and 1 kg ha” at 10 DAA to creeping bentgrass; and was rated 1 at 1 kg ha” at 20 DAA. The phytotoxicity
was recovered thereafter (Data not shown).

3 POAAN, Poa annua, annual bluegrass; DIGSA, Digitaria sanguinalis, large crabgrass; ALOAE, Alopecurus aeqularis,
shortawn foxtail, ECHCG, Echinochloa crusgalli, barnyardgrass; SETVI, Setaria viridis, yellow foxtail, PASTH,
Paspalum thunbergii, Japanese paspalum.
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Table 6. Toxicological properties of methiozolin active ingredient and formulation.

Material Tests Test system Result
Acute Oral Rat LD50 >2,500mg/kg b.w.
Acute dermal Rat LD50 >2,500mg/kg b.w.
Skin irritation Rabbit Non-irritant
Skin sensitization Guinea pig Non-sensitizer
Eye irritation Rabbit Mild irritant
L . Subchronic (13 week feeding) Rat NOAEL 5,000ppm
Active ingredient . .
. Reverse mutation assay Negative
(>97% purity) ) :
Chromosome aberration test Negative
Micronucleus test Mouse Negative
. NOAEL (F0) 1,000mg/kg/d
Teratogenecity Rat (F0) me/kg/

NOAEL (F1) 1,000mg/kg/d
NOAEL (F0) 1,000mg/kg/d

Terat it Rabbit
cratogenectly abbt NOAEL (F1) 1,000mg/kg/d
Acute Oral Rat LD50 >2,000mg/kg b.w.
E fati Acute dermal Rat LD50 >2,000mg/kg b.w.
ormulation s . S
(25% EC) San 1rr1ta-t1.0n. Ral.3b1t . M11d—1rr1tf11.1t
Skin sensitization Guinea pig Non-sensitizer

Eye irritation Rabbit Irritant
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Table 7. Ecotoxicological properties of methiozolin active ingredient and formulation.

Material Tests Test system Result
Fish acute Medaka LCso (96 h) = 2.24ppm
Fish acute Rainbow trout LCso (96 h) = 1.53ppm
Invertebrate acute Daphinia magna LCso (48 h) = 2.04ppm
Algal growth inhibition S. capricornutum ECso (72 h) = 2.88ppm

Active ingredient

(>97% purity) Bee acute/contact

Earthworm acute

Apis mellifera
Eisenia foetida

LDso (48 h >100ug/bee
LCso > 1,000mg/kg soil

Avian oral Japanese quail NOAEL 2,000mg/kg b.w.
Avian dietary Japanese quail NOAEL 5,000ppm
Silkworm Bombyx mori LDso > 1,000mg/kg
Formulation Fish acute Koi ca LCso (96 h) = 1.22 ppm
(25% EC) P » o PP
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