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Herbicidal Efficacy of Cyhalofop/Bentazon and Pyribenzoxim
as Affected by Application Time in Dry-Seeded Rice
Byeong Chul Moon, Sung Tae Park, Sang Yeol Kim, Soon Chul Kim and Yun Jin Oh”

ABSTRACT

Cyhalofop/bentazon ME and pyribenzoxim EC herbicides were originally developed as foliar-
applied herbicides to control weeds at 4-5 leaf stages of barnyard grass 20-25 days after seeding
(DAS) in direct-seeding culture but further possible utilization of these two herbicides earlier than
3-4 leaf stages of rice were evaluated for a field where early weed infestations might be severe.

The application of cyhalofop/bentazon ME and pyribenzoxim EC at right after rice emergence
and the 2-3 leaf stages of rice had an excellent weed control efficacy with above 90% up to 30
DAS without a phytotoxicity of rice plant and the control efficacy of over 80% was maintained
until 60 DAS. However, these two herbicides controlled Echinochloa crus-galli very effectively
above 97% but Aneilema keisak and Aeschynomene indica were not controlled by cyhalofop/bentazon
ME and Cyperus serotinus by pyribenzoxim EC.

Therefore, to control those problem weeds, second systematic application of pyribenzoxim EC and
pyrazosulfuron/mefenacet G for A. keisak and A. indica, and pyrazosulfuron/molinate G, cyhalofop/
azimsulfuron/molinate G, pyrazosulfuron/mefenacet G and bentazon SL for C. serotinus at 30 DAS
was found to be very efficient herbicide systems.
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Table 1. Herbicides and treatments used for the experiment.

Rate (/ha)
Herbicides Al(%) and formulation -— Application time
Standard Dobule
Just after emergence,
op/b . 10L 20L
cyhalofop/bentazon 19.5 ME 2, 4,6 LS
pyribenzoxim t EC 3000mé 6000m¢ !

* ME : Microemulsion, EC : Emulsifiable consentrate, LS : Leaf Stage
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Table 2. Systematic treatment methods

Herbicides Ap"'i(cg‘j\"s'; time (ﬁz‘gz)
cyhalofop/bentazon ME fb 17 1000m¢
prybenzoxim EC 30 300m¢
- pryzosulfuron/mefenacet G 30 3kg
prybenzoxim EC fb 17 300md
- pryzosulfuron/molinate G 30 3kg
- azimsulfuron/cyhalofop/molinate G 30 3kg
- pryzosulfuron/mefenacet G 30 3kg
- bentazon SL 30 400m¢
* DAS : Days After Seeding, G : Granule, SL : Soluble Liquid, fb : followed by
Table 3. Weed occurrence of untreated plot in dry direct-seeded rice.
) 30 DAS 60 DAS
Weed species 3 - 3 - ST
No./m Dry weight/m” (g) No./m Dry weight/m” (g)
" Annual  E crus-galli 132 81.4 657 2482
weeds P. hydropiper 20 1.1 15 30.4
A. indica 0 0 3 6.4
A. keisak 35 1.0 72 223
B. frondosa 1 03 1 1.7
C. difformis - - 9 0.5
M. vaginalis - - | 0.8
E. prostrata - - 1 0.5
L. chinensis - - 3 0.01
" Perennial  E. kuroguwai - 5 02
weeds S. juncoides - - 3 0.1
C. serotinus 39 55 96 316
P. distinctus - - 1 0.1
- Total 227 89 868 343
®E U Ex FoaA 279 ee & & Addw chdA
Fae UEREAZ AS Sgsdon &
1. B ST THHHA| R4 S8 w7, 9*“3 |zegole] £ow ““E ] %
W AgA s Al Aazd FAFe F2 3 vk g AEE, oAH el vlE 2] WA
ZMbA) opAro i 33} o) ShEF 30de) £ Bl wol HaAl RS wike } &5
2 $AxEe AdAEE I, o, vt V1R #FE AL AAAGA HE EL -
3 opd A AFd dmEabEahle] byl A& AR o, Ak E vld F) A

wekow shEf 60de AddAETO A

Ag e b vl et At e

Aegol 3uf Frh ghd] wlaf oAy L ApehedE
=

o o] 23~28w) Frhsle] wWpE Aol

Fol AgoR HYSE F &

™ oasdch A

71kel W A&zl wle g A
2 chd Ak ze] dbdo] chekslEd ol
Kigel Z2an], ez S| Al Suxt

- 30 -



&3 2, Aolmde], 7
el Aol FrtsEy] dEes "37—]'431‘3}
aga F8 $HEEY AF3F d4E 2
¥ 49 g F2 $AHEE] A, Y=
Waabu 2 AAES dF Zolxo] siEF
20 olvl Wuch ZApe] zlow, AluliE
<+ WEch 242 ASIA gpfe ASo)
43 ARE At g9} EuEaAU e Fot
2 Ago] whEy] wjiel] X7 Bi"g-nr*’“
BEE VI L FE A wepe]
ol e A4 95 4 5 ddd Aoz
#eE et AAHFL FeAls Smm A Fol A
ub ko] ma]wut %z"ﬂ} FZ oA 5-6cmoll
A% AR 7] o Fo) 'Y Ak au) Al g
"?Ci”“ﬁﬂ‘ﬂ]/ﬂ ghge]l A FrbEw
_1 !i} 17“4 -7 9\11:}_14.15)‘

- BHEAR

2719

ol = ]

2. B MKA|I7|8 cyhalofop/bentazon ME
o} pyribenzoxim EC X2i0f mE &x

WA &0 9 B 2k
B} A-8-A]|7|HE cyhalofop/bentazon ME2} py-
ribenzoxim ECE A 2|3-& o W A8 2 oFs
¥h$-2 ¥ 590 ok mPt B QB 76-81
M EAz272 80702 v algda we o
gk <Fslli= cyhalofop/bentazon ME2] A-$¢ % &
Fell A 1, vk eeA 28 7 vlslsdc). pyrib-
enzoxim ECE &o} & %9} 2997) e+ cyhalofop
[bentazon ME®} wla7}x] 2 A oistel o} 49
719} 6% 7] wiEF AejolA xApel <Fzk w
ez JAe] d=Nog wHi= ol FAL
BodAlt A zre]l AFEWA F I EHC
a5 okA A FEF 60U W YKE&
E 54 B FolAFRE] 497|7x = #

ft

Table 4. Plant height of dorminant weeds in dry direct-seeded rice at different observation time.

Plant height (cm)

Weed species -
10 DAS 20 30 40 50 60 80
E. crus-galli 4 8 29 34 45 78 105
A. keisak 2 4 14 22 31 40 65
C. cerotinus 6 14 36 42 48 72 95
A. indica 3 8 24 34 46 76 102
O. sativa - 7 14 - - 59 78
Table 5. Seedling establishment and growth of rice as affected by application of cyhalofop/bentazon and
pyribenzoxim at different growth stages of rice.
i 30 DAS 60 DAS
Application See.d ling e Phytotoxicity
. establishment  Pplan¢ height Plant height Tiller
time 2 5 (0-9)
(no.fm") (cm) {cm) (no./m")
cyhalofop/bentazon ME
Just after emergence 83(79) 13(13) 62(60) 337(327) 1(2)
2 LS 79(76) 13(14) 59(58) 283(309) 1(2)
4 LS 80(76) 14(14) 59(58) 250(252) 1(2)
6 1.S 77(78) 12(12) 51(49) 168(216) 1(2)
pyribenzoxim EC
Just after emergence 79(80) 13(13) 62(60) 335(356) 1(2)
2 LS 79(77) 14(13) 59(58) 308(320) 1(2)
4 1S 77(76) 13(13) 58(57) 308(323) 1(3)
6 LS 80(81) 12(12) 51(51) 180(227) 1(3)
No weeding 74 13 49 80
Hand weeding 80 14 59 370

* DAS : Days After Seeding, LS : Leaf Stage of rice
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Table 6. Control efficacy as affected by application of cyhalofop/bentazon and pyribenzoxim at different

growth stages of rice

30 DAS 60 DAS
Application time Dry weight  Control efficacy ~ Dry weight  Control efficacy
(g/m’) (%) (g/m’) (%)

cyhalofop/bentazon ME

Just after emergence 3.4(2.5) 96(97) 57.9(36.3) 83(89)

2 leaf stage 2.9(1.7) 97(98) 60.7(45.1) 82(87)

4 leaf stage 6.7(2.4) 93(97) 60.1(47.2) 83(86)

6 leaf stage - 74.2(33.8) 78(90)
pyribenzoxim EC

Just after emergence 9.5(4.6) 90(95) 61.5(36.5) 82(89)

2 leaf stage 9.4(2.6) 90(97) 60.6(42.3) 82(88)

4 leaf stage 9.7(5.6) 90(94) 67.1(46.8) 80(86)

6 leaf stage - - 71.8(34.2) 79(90)

No weeding 94.8 - 3429 -

* () :double rate

Table 7. Control efficacy of weed species as affected by application of cyhalofop/bentazon and pyribenzoxim

at different growth stages of rice.

(unit : %)

cyhalofop/bentazon ME(1000m¢10a)

Application pyribenzoxim EC(300mé/10a)
time g P. A. A c. E. P. A A C.
(L.S of rice) crus-galli  hydropiper  indica keisak  cerotinus  crus-galli hydropiper indica keisak  cerotinus
JAE 99 100 100 100 17 97 100 40 81 100
2 LS 99 100 100 100 0 100 100 67 0 100
4 LS 97 100 100 100 26 956 100 35 17 98
6 LS 82 90 100 6 80 88 42 19 94

100

* JAE : Just After Emergence, LS : Leaf stage of rice
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Table 8. Effective control system for Cyperus serotinus after application of pyribenzoxim.

Control efficacy

- App!ication Phytotoxicity at 60 DAS(%)
Herbicides time (0-9)
(DAS) C. serotinus Total

pyribenzoxim 17 1 0 82
pyribenzoxim fb

- pyrazosulfuron/molinate 30 1 92 92
- azimsulfuron/cyhalofop/molinate 4 1 93 93
- pyrazosulfuron/mefenacet " 1 93 93
- bentazon " 1 93 92

* DAS : Days After Seeding

Table 9. Effective control system for Aeschynomene indica and Aneilema keisak after application of cyhalofop

[bentazon.
Application Phyto- Control efficacy at
Herbicides time toxicity 60 DAS(%)
(DAS) (0-9) Total A. indica A. keisak

cyhalofop/bentazon 17 | 82 0 8
cyhalofop/bentazon b

- pyribenzoxim 30 ] 92 93 94
+ pyrazosulfuron/mefenacet 4 1 93 93 84

* DAS : Days After Seeding
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Table 10. Yield as affected by control of Aneilema keisak and Cyperus cerotinus after application of

cyhalofop/bentazon and pyribenzoxim.

Application time of herbicide Polished yield(t/ha) B/A
- Weeds .
17 DAS 30 DAS No control(A)  Control(B) (%)
cyhalofop/ . . .
pyribenzoxim EC A. keisak 32 4.1 29
bentazon ME
hal
pyribenzoxim EC cyhalofop/ C. cerotinus 2.5 4.6 82

bentazon ME
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