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Studies on the Herbicidal Properties of Bensulfuron
methyl (DPX-F5384)

1. Variation of Phytotoxicity and Weeding Effect Caused
by Herbicide Treatment in Mechanically
Transplanted Paddy Field

Ryang, H. S, I. S Jang, S Y Ma and S, H, Jeong*

ABSTRACT

The experiment was crried out to evaluated the herbicidal properties of bensulfuron methyl [methyl 2-[[[{{
(4, 6-dimethoxy pyrimidine-2yl) amino} carbonyl] amino] sulfonyl] methyl] benzoatej.

No phytotoxicity was observed when bensuifuron methyl was applied at 3 and 6 g a.i./10a while the appli-
cation rate 12 g a.i./10a slightly retared the growth of rice. The phytotoxicity decreased as the application time
was delayed. The effect of application rate, leaching grade, transplanting depth, soil type and temperature on
crop injury was littie. Japonica variety (Dong-Jin) was more éensitive to bensulfuron methyl than indica X
japonica variety (Sam-Kang).

Bensuifuron methyl controlled effectively perennial weeds such as Sagittaria pygmaea Miq., Potamogeton
distinctus A. Benn., Cyperus serotinus Rottb., Sagittaria trifolia L., Eleocharis kuroguwai Ohwi. including most
annual weeds except Echinochloa crus-galli P. Beauv. The effect slightly decreased with lowering the tempera-
ture and increasing the leaching grade, Application time and soil type employed did not affect the weeding
effect,

Key-word: Bensulfuron methyl, Phytotoxicity, weeding effect.
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Table 1. Main properties of soil samples used.

: : Particle size H OM CEC
No. gf;‘é‘ghng ?:x‘{ur . _distribution (%) 132 O (%) (me/
Sand  Silt Clay (1:5) 100g)
1 Jeonju CL 33.7 307 277 5.7 1.9 11.6
2 Jeonju SCL 50.2 21.8 28.0 5.2 2.5 13.4
3 Okgu SL 64.6 206 148 7.0 0.7 8.8

Table 2. The physicochemical properties of herbicide used.

Herbicide Chemical name Structural formula Solubility
Bensulfuron methyl Methyl 2{{[[[(4, 6-dimethoxy (IC%CH:; o OCH; Water
DPX-F5384 pyrimidin-2yl) amino] carbonyl] CH,50, NHENH_(N§ (25°C)
Londax amino] sulfonyl] methyl] benzoate] N OCH3; 8 ppm
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Table 3. Effect of bensulfuron methyl on crop injury, plant height, tiller number and dry weight of rice
at different application time.

Treatment Application Application Crop injury Plant height Tiller number  Dry weight of

rate time (0-10)1) {cm) (No./hill) vegetative part
(g a.i./10a) DAT  21DAT 42DAT 21DAT 42DAT 21DAT 42DAT (g/pot)
42DAT

Hand weeding - - — - 21.0 4l.1a 4.5 15.2a 8.7a%

Weedy check - - — — 19.6 37.1b 4.1 12.8b 7.5b
Bensulfuron 3 3 0 0 200 409a 4.3 14.8a 8.4a
Methyl 5 0 0 203 41.0a 4.4 15.0a 8.7a
10 0 0 20.3 4l.la 44 15.1a 8.7a
6 3 0.8 0 19.7 40.0a 4.1 14.8a 8.4a
5 0.5 . 0 20.1 4tla 42 15.1a 8.5a
10 0 0 203 41.1a 4.3 15.2a 8.6a
13 3 1.5 0 19.5 40.1a 4.0 14.7a 8.3a
5 0.5 0 200 409a 4.2 15.0a 8.5a
10 0 0 20.2 409a 42 15.0a 8.5a

1) The degree of injury was expressed as ranged from 0 (no injury) to 10 (completely killed).
2) DAT: Days after transplanting.
3) In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.
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Table 4. Effect of bensulfuron methyl on crop injury, plant height, tiller number and dry weight of rice

at different rice cultivars.

Rice Crop injury Plant height Tiller number Dry weight of
Treatemnt cultivars? (0-10)2) (cm) (No./hill) vegetative part
21DAT 42DAT 21DAT 42DAT 21DAT 42DATY (g/pot)
42DAT
Untreated Sam-Kang - - 20.1  40.8a 4.5 15.3a 8.6a%
Check Dong-Jin - — 28.6 47.6a 7.5 21.9a 10.9a
Bensulfuron Sam-Kang 0.3 0 19.6 40.0a 4.3 15.0a 8.4a
methyl Dong-Jin 1.5 0.5 24 .4 46.7a 6.3 20.6a 9.9a

1) Rice cultivars: Sam-Dang (Japonica X indica), Dong-Jin (japonica).
2) The degree of injury was expressed as ranged from 0(no injury) to 10 (completely kiiled).

3) DAT: Days after transplanting.

4) In a column, means followed by a commom letter are not significantly different at the 5% level by DMRT.
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Table 5. Effect of bensulfuron methyl on crop injury, plant height, tiller number and dry weight of rice
at differnt transplanting depths.

Transplanting Crop injury Plant height Tiller number Dry weight of
Treatment depths (0-10)1) (cm) (No./hill) vegetative part
(cm) (g/pot)
21DAT 42DAT 21DAT 42DAT 21DAT 42DAT 42DAT
Untreated 0.5 - - 19.5 390a 37 14.a 6.6aY
check 2.0 - - 21.0 40.0a 48 15.3a 8.9a
3.0 — - 223 41.6a 5.3 16.0a 9.4a
Bensulfuron 0.5 1.5 0.5 173 37.4a 3.0 13.0a 6.2a
methyl 2.0 0.5 0 19.9 399a 44 15.0a 8.7a
3.0 0 0 213 41.6a 5.0 15.6a 9.3a

1) The degree of injury was expressed as ranged from 0 (no injury) to 10 (completely killed),
2) DAT: Days after transplanting.

3) In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

B\iTIE o] EHRES 29l 3oem ) 2om > 0,5 cm)
IBAIR H£H T fEmolgicl BEE YIAHE
L 0.50m>2.00m) 3ome] JEMLE BEIL Ful=
of, £TRETD VHEES F—ERS veltd oy
gegm o 7 @S] B 42 B #9 ER, HEH
U M RERe] wE T2 TR hitd FEEsH 9
gieh

RE® S ojsld DPX-F5384 &= jfs &%
B S A EEmEls $E) BRE L WSk
& HEel glolA L WgHoR [MEM AL
3.5 PHE FAY L, B3 $rL HELZR
(6 $a.i. 7/10a) 2 @EAA7 o Bl ARl A
AW 47 MESB D Q @] MTAER Ao T
A 2= o},

kel BEE PEAI 0] T S AR 4 3

Er} R Ho] dadA 3l ub PO AWE AR
oAl A S| FHIEEIL A= o DR b By 48
BHEE AN ARG T A sbed (el
= gE & FETe| vt A i)

4) TEkEe BE

Rk, 1.0, 3.00m [)8] 2R u} B g
B2 AAS BRE F6o JebA uie} e}

F 6o viEb} ubel o] lomo} 3om/ B HirkE
ol A= MR Ao FEESE ek 2 ik
Betholl A = 40 B FEE ot FREm
ol sl EEEY B, A, EHE BT OMIAT
1o} # sl AR ggleh

—iEre 2 TIEEFEAREN 5 ARG #EH
o] flow A LhRBhEe] WS KREHE Fikas

Wikl weld HEEBe] o1 T RRE Jdehd e

Table 6. Effect of bensulfuron methyl on crop injury, plant height, tiller number and dry weight of
rice at different leaching amounts.

Leaching Crop injur Plant height Tiller number Dry weight of
Treatment amount (0-10)! (cm) (No./hill) vegetative part
(cm/day) (g/pot)
21DAT 42DAT 21DAT 42DAT 21DAT 42DAT?Y 42DAT
Untreated 0 - - 20.7  400a 45 14.9a 8.6a¥
check 1 - - 208 40.1a 46 14.8a 8.9a
3 — — 20.8 41.0a 4.5 15.1a 8.9a
Bensulfuron 0 0.5 0 19.8 39.8a 4.3 14.7a 8.4a
methyl 1 0 0 196  399a 44 14.6a 8.8a
3 0 0 203 41.0a 4.4 15.1a 8.8a

1) The degree of injury was expressed as ranged from O(no injury) to 10 (completely killed).
2) DAT: Days after transplanting.

3) In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.
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Table 7. Effect of bensulfuron methyl on crop injury, plant height, tiller number and dry weight or

rice at different temperature,

Day-night Crop injury Plant height Tiller number Dry weight of
Treatment temperature (0-10)V (cm) (No./hill) vegetative part
o (g/pot)
21DAT 42DAT 21DAT 42DAT 21DAT 42DAT 42DAT
Untreated 18-36 - - 246 41.2a 49 17.3a 9.1a¥
check 15-25 - - 20.9 40.0a 45 149a 8.6a
Bensulfuron 18-36 1.5 0 21.8 409a 44 16.8a 8.6a
methyl 15-25 0.5 0 20.3 398a 43 147a 8.4a

1) The degree of injury was expressed as ranged from 0 (no injury) to 10 (completely killed).

2) DAT: Days after transplanting.

3) In a column, means followed by a common letter are not significantly different at the 5% level

by DMRT.

Table 8. Effect of bensulfuron methyl on crop injury, plant number, tiller number and dry weight

of rice at different soil types.

Soil Soil Crop injury Plant height Tiller number Dryweight of
Treatment Types (0-10) (cm) (no./hill) vegetative part
‘ (g/pot)
21DAT 42DAT 21DAT 42DAT 21DAT 42DAT 42DAT
Untreated Sandy clay loam — - 239 4235a 56 16.2a 12.7a%
check Clay loam - - 20.7 40.1a 43 15.1a 8.6a
Sandy loam — - 176 37.9a 3.1 10.6a 5.9a
Bensulfuron Sandy clay loam 0 0 227 420a 53 16.0a 12.4a
methyl Clay loam 0.5 0 198 394a 41 148a 8.5a
Sandy loam 1.5 0 160 37.2a 2.7 103a 5.7a

1) The degree of injury was expressed as rangde from 0 (no injury) to 10 (completely killed).

2) DAT: Days after transplanting.

3) In a column, means followed by a common letter are not sifnificantly different at the 5% level by DMRT.
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Table 9. Weeding effect oa annual weeds of bensulfuron methyl as affected by rate and time of

application

Application Application

Weeding effect (% of weedy check)

Treatment rate time Echinochloa Rotala Lindernia Monochoria Cyperus

(g 2.i./10a) DAT” crus-galli indica procumbens vaginalis difformis
42DAT

Weedy check - - (8.3g) (0.2g) (0.3g) (0.5g) (0.78)
Bensulfuron 3 3 90a 100a 100a 100a 100a?

methyl 5 80b 100a 100a 100a 100a

10 80b 100a 100a 100a 100a

6 3 90a 100a 100a 100a 100a

5 85a 100a 100a 100a 100a

10 85a 100a 100a 100a 100a

12 3 - 95a 100a 100a 100a 100a

’ 5 95a 100a 100a 100a 100a

10 95a 100a 100a 100a 100a

1) DAT: Days after transplanting.

2) In a column, means followed by a common letter are not significantly different at the 5% level by DMNT.

Table 10. Weeding effect of perennial weeds of bensulfuron methyl as affected by rate and time of

application.
Application ~ Application Weeding effect (% of weedy check)
Treatment rate time Eleocharis  Sagittaria Sagittaria Cyperus  Potamogeton
(g 2.i./10a) DATY kuroguwai  trifolia pygmaea serotinus  distinctus
42DAT
Weedy check - - (0.9g) (0.5g) (0.4g) (6.48) (2.0g)
Bensulfuron 3 3 81b 86b 98a 100a 10022
methyl 5 90a 94a 98a 100a 100a
10 90a 94a 98a 100a 100a
6 3 85b 92b 100a 100a 100a
5 93b 100a 100a 100a 100a
10 97a 100a 100a 100a 100a
12 3 89b 96a 100a 100a 100a
5 97a 100a 100a 100a 100a
10 97a 100a 100a 100a 100a

1) DAT: Days after transplanting.

2) In a column, means followed by a common letter are not significantly different at the 5% level by DMRT,
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Fig. 1. Weeding effect of annual and perennial weeds of bensulfuron methyl at different leaching amount (In
a weed species, means followed by a common letter are not significantly different at the 5% level by

DMRT)
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Fig. 2. Weeding effect of annual and perennial weeds of bensul furon methyl at different temperature (In a
weed species, means followed by a common letter are not significantly different at the 5% level by

DMRT)
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Fig. 3. Weeding effect of annual and perennial weeds of bensulfuron methyl at different soil types (In a weed
species, means followed by a common letter are not significantly different at the 5% level by DMRT)
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