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Herbicidal Effects on the Differential Rice Cultivation
Condition and Damage of No-target Plants of Macro Granule
Herbicide for Remote-controlled Aerial Application

Cheol-Su Yoon', Chang-Hyu Bae’, Sheong-Chun Lee’, Kyung-Hyun Kim'
Kye-Hwan Lee', Tae-Kyoung Cho® and In-Cheon Hwangl*

ABSTRACT This experiment was carried out to confirm characteristics of macro granule (GG) for
herbicidal efficacy by using remote-controlled aerial application (RCAA) to control annual and perennial
weeds in rice paddy field, and phytotoxicity to rice and non target plants of formulation types. Herbicidal
efficacy of GG applied by using RCAA was 93.6~96.6% in flooded direct sowing cultivation. There
was no difference in phytotoxicity between the hand and the power applicator methods in terms of
height, number of tiller and yield component. Herbicidal efficacy of GG applied by using RCAA was
92.7~97.3% in machine transplanting rice field. There was no difference in phytotoxicity between the
hand and RCAA methods in terms of height, number of tiller and yield component. When suspension
concentrate (SC) and GG were applied directly on Chinese cabbage, lettuce, cucumber, pepper, soybean
and wild sesame, several symptoms of injury such as, the inhibition of growth, yellowish, leaf fall and

withering was observed.

Key words: herbicide; macro granule; phytotoxicity; remote-controlled aerial application; weed.
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JERETY

A& ofH|

2 Ao AL8H 3}3E2 sulfonylurea 752
halosulfuron-methyl, pyrimidinylbenzoate 7&<] pyri-
minobac-methyl, ©}v}e] =7]%%2] bromobutide, acet-
anilide 7152 mefenacet2 Nissan(¥+), Kumiai(Q
), Sumitomo(¥ &), Bayer(5U)AFZH5E technical
standard 2 T ot (PHAF TUATLE AAATH
oA AA ST Al E kA= bromobutide+halosulfuron-
methyl+pyriminobac-methyl(8+1.08+0.6), halosulfuron+
mefenacet(1.08+21) 5,000g GG “+E5} (KCPA 2011)

Table 1. Herbicides used in this experiment.

Herbicide” Content Dosalge Appl%cation
(%) (ha™) time
BHP GG” 18+1.08+0.6 5kg 15 DAS?
BPP SE? 3+0.48+6 5L 15 DAS
BP sc” 3+0.48 5L 15 DAT”
HM GG 1.08+21 5kg 15 DAT
PP GR” 0.07+0.1 30kg 15 DAS/DAT

"BHP : Bromobutide+halosulfuron-methyl+pyriminobac-met
hyl GG; BPP : benzobicyclon+penoxsulam+Pretilachlor SE
;BP ; benzobicyclon+penoxsulam SC ; HM : halosulfuron
-methyl+mefenacet GG ; PP : pyrazosulfuron-ethyl+
pyriminobac-methyl GR.

GG : Macrogranule.

’SE : Suspoemulsion.

95C : Suspension concentrate.

YGR : Granule.

“DAS : Days after sowing.

"DAT : Days after transplanting.

benzobicyclon+penoxsulam+pretilachlor(9.48)  5,000ml

500g GG

Fig. 1. A spraying container on remote-controlled aerial applicator.

SE, benzobicyclon+Penoxsulam(3.48) 5,000ml SC} &
E18AH 9 FeEAE thE%A| pyrazosulfuron-
ethyl+pyriminobac-methyl(0.17) GR 30kg ha'Z A}&
SFATHGE D).

MujFeE FoI87| WrEt
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A QAP ADET D A ADETE SR
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Eaaiiry

A B E L 20090 A AFA EF X
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v oA A 2] rrm Djae 1,800m’°(20x90m)°] 1T},
FA1THE Imm U2 HoAZoH, 59 1744
WA F R l~ 59 190l 50kg ha' 2 I3k
H] £ A]H] ZH(N-P,05-K,0)Z 120-70-80 kg ha'd A &

7IH] 2 AR estsinh. FAAE = B F 15U
bromobutide+halosulfuron-methyl+pyriminobac-methyl
(BHP)(8+1.08+0.6) 5,000g ha GG, benzobicyclon+
penoxsulam+pretilachlor(BPP)(9.48) 5,000ml ha'! SEZ
NEY, Moz AWy HEAGHIT 2),
NGTE $ENFY A h2ATE B
72 ol £AER, FAZT 2 FAYTE Fol
ol % ok Mlamsterh okt Thedt 2ol A
ek WMD) = (A2 P FE FAEFTA
27 22189 * 100, Sl 2ANE 51 AAIE
el weh 2ARIT e EAEA 2010). AP
AbgE F9187] 7]%-2 Remo-H C100(SUNGWOO
ENGINEERING : KOREA)o|Sit}. HA|AEE 93
3|AF 29 29 o] Ak kA G v L,

500ml SC
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Fig. 2. Treatment scenes of remote-controlled aerial application.
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Table 2. Effect of different herbicides by remote-controlled aerial application on dry weight of weeds and herbicidal efficacy

in flooded direct sowing cultivation.

Dry weight of weeds species (g . m?)

Efficacy (%)

Herbicide"
. -1 i
(g ai. ha') E? Mv Lp Bt Mk Ek St Sj  Tow  ‘nmual Perenial o)
weed weed
BPP(150+24+300) SE 09 08 01 01 03 1.6 05 0 432 97.0 944 961
BHP(900+54+30) GG 26 13 04 04 05 13 06 0 7.1a 92.9 949 936
PP(21+30) GR 24 14 05 05 06 17 07 37 115 92.6 836  89.6
Hand weeding 01 02 01 0 02 06 03 03 1.8a 99.2 96.8 984
Untreated control 342 142 104 87 53 11.5 52 20.6  110.1b - - -
CV (%) - - - - - - - 36.5 - - -

D Abbreviations of herbicides was explained in Table 1.

YEc : Echinochloa crus-galli var. oryzoides; Mv : Monochoria vaginalis, Lp : Ludwigia prostrata.; Bt : Bidens tripartita.; Mk :
Murdannia keisak; Ek : Eleocharis kuroguwai; St : Sagittaria trifolia; Sj : Scirpus juncoides.

’In a column, means with the same letter are not significantly different according to the Duncan‘s multiple rage test (P=0.05).

C}
=

T E| I
7R187] k3ol gk BHP GG, BPP
X7 PP GRY ddAFx A& =
97.0%, 92.6%°1R°em, AR ZE
94.4%, 83.6%°1U1, A WA &=
96.1%, 89.6% % EAIA FelAd< @
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o=

o
R

5=
081:54

52
&
B

92.9%,
94.9%,

#g] 2k4) BHP GG, BPP SE°|A& ZzHz} 100, 100% <]
WA §35 Btk AlE kA BPP, BHP/} Add 274
o|aejolel] 42 7FA]= benzobicyclon, bromobutide
o] TR 7918 AC R Park 5(2007a)2 Park
(2008b)2] A+ARe} eIt aHER FRldY]
Xl 93 GG, SEAIF Y] Al avhe dix7¢
HS2lo] @A gte] A go] 7hsd Ao AR

H o] A52AbE A £ 109 7HE, 43], 2%
9 FA4E Ao EAZTE Fol ¥wss

T3 3). BHP GG, BPP SE, Z12] 1L PP GR th&h 1]

Table 3. Effect of different herbicides by remote-controlled aerial application on phytotoxicity and growth of rice plants in

flooded direct sowing cultivation.

Plant Height (cm)

Tillers (No. Hill™) Phytotoxicity (0~9)”

Dosage
.1 D)
Herbicide (@ai.hal) 10 20 30 40 10 20 30 40 10 20 30 40
DAT? DAT DAT DAT DAT DAT DAT DAT DAT DAT DAT DAT
BPP SE 150+24+300 152 202 262 386 14 24 37 54 0 0 0 0
300+48+600 143 197 254 376 12 21 34 52 1 1 0 0
BHP GG 900+54+30 156 206 257 385 15 25 36 53 0 0 0 0
1800+108+60 157 214 264 384 13 23 38 56 0 0 0 0
Hand weeding - 158 216 265 382 14 23 38 56 @ - - - -

" Abbreviations of herbicides was explained in Table 1.

“DAT : Days after treatment.

3)Phytotoxicity degree (0~9) : 0 represents no symtom and 9 indicates complete death.

© 2011 Korean Society of Weed Science



380 & & FUA7]E Macro granule Al2A|Q] A2F I 5 FHLE vA= I

Table 4. Effect of different herbicides by remote-controlled aerial application on yield and growth components of rice plants
in flooded direct sowing cultivation.

Herbicide" Culm length Panicle length No. of panicles Yield Yield

(¢ ai ha') (cm) (cm) (i) (kg 10a™) Index
BPP(150+24+300) SE 715 172 318a” 460a 98
BHP(900+54+30) GG 72.8 17.8 316a 467a 99
PP (21+30) GR 72.4 16.2 292b 445a 95
Hand weeding 732 17.5 316a 470a 100
Control 722 152 254¢ 308b 66

YBPP : Benzobicyclon+penoxsulam+pretilachlor SE; BHP : bromobutide+halosulfuron-methyl+pyriminobac-methyl GG; PP :
pyrazosulfuron-ethyl+pyriminobac-methyl GR.
’In a column, means with the same letter are not significantly different according to the Duncan‘s multiple rage test (P=0.05)

BHP GGOHHL oF3 %*J—% Ho]7|

10,000ml ha'$Fol| A 10, 20
kel g HooH, 304 z} o] %
ot} olAte]l AxE Hol BHP GG, BPP SEx @
Auprjo] hete] FRld7] AE7} b

=T

el 7 Ael Pl £ 2

NG AT w4, 1, 5, SRR

Aol 7k ATHE 4). 1B

1A ekl 5]

Ho] MSEA 9 i nxE ke

g Aoz A

714 0|Yb{2| E=HIN 1}

Tolaly] Ao 9% HM GG, BP SC thx &4
¥ PP GRY ddARZ WAl &H= 7H7F 98.1%,
99.0%, 94.3%, FABFZE 247t 92.6%, 94.0%,
89.6%°1 3L, AAIA g 7tz 963% 97.3%,
927%% A F99L SIATHE 5). FAA7] &
o] 9J3F HM GG, BP SCE % &4 PP GR
o} F2A B SHA BAA ool gl
o, Z1Alo|GgH o A go] e Aor AtRErh

H o] A&3Abe ofAA e £ 109 744, 48], 2%

5 2GS 2ASII e EAl2TE ol Ml et

ol ofsH

Table 5. Effect of different herbicides by remote-controlled aerial application on dry weight of weeds and efficacy in machine
transplanted rice cultivation.

N Dry weight of weeds species (g m?) Efficacy (%)
Herbicide :
(g ai. ha’) B> Mv Lp Bt Bk St Sj  Tow  Ammual Peremial
weed weed
HM(54+1050) GG 0.7 0.5 0 0.1 1.8 0.4 0.3 3.8a” 98.1 92.6 96.3
BP(150+24) SC 0.3 0.3 0 0.1 1.6 0.3 0.1 2.7a 99.0 94.0 97.3
PP(21+30) GR 2.6 08 04 0.1 1.9 0.4 1.2 7.4a 94.3 89.6 92.7
Hand weeding 0 02 06 0.1 0 0 02 1.1a 98.7 99.4 98.9
Untreated control 314 204 96 6.8 102 126 108 101.8b - - -
C.V(%) - - - - - - - 34.3 - - -

Y Abbreviations of herbicides was explained in Table 1.

YEc © Echinochloa crus-galli; Mv :

kuroguwai; St : Sagittaria trifolia; Sj

Monochoria vaginalis; Lp : Ludwigia prostrata, Bt : Bidens tripartita.; Ek : Eleocharis
: Scirpus juncoides.

“In a column, means with the same letter are not significantly different according to the Duncan‘s multiple rage test (P=0.05).
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Table 6. Effect of different herbicides by remote-controlled aerial

machine transplanted rice cultivation.

application on phytotoxicity and growth of rice plants in

Plant Height (cm)

Tillers (No. Hill") Phytotoxicity (0~9)

D Dosage

Herbicide (@aihahy 10 20 30 40 10 2 30 40 10 20 30 40
DAT DAT DAT DAT DAT DAT DAT DAT DAT DAT DAT DAT

HM GG 54+1050 193 258 374 542 108 158 236 272 0 O 0 0O
108+2100 186 263 375 546 105 154 241 276 0 0 0 0

BP SC 150424 172 265 372 547 112 157 235 268 0 0 0 0
300+48 184 259 376 546 114 156 237 282 0 0 0 0

Hand weeding - 185 262 376 542 108 157 239 273 - - - -

" Abbreviations of herbicides was explained in Table 1.

Table 7. Effect of different herbicides by remote-controlled aerial application on growth and yield components of rice plants

in machine transplanted rice cultivation.

D Culm length Panicle length No. of Yield Yield
Herbicide . apel -1

(cm) (cm) panicles hill (kg 10a™) Index

HM (54+1050) GG 64.3 18.6 13.42” 552a 96
BP (150+24) SC 65.2 18.2 14.2a 549a 95
PP (21+30) GR 65.2 18.1 13.7a 527a 92
Hand weeding 64.3 18.6 14.4a 573a 100
Control 65.4 18.4 8.6b 316b 55

"HM : Halosulfuron-methyl+mefenacet GG; BP : benzobicyclon+penoxsulam SC; PP : pyrazosulfuron-ethyl+pyriminob ac-methyl

GR.

“In a column, means with the same letter are not significantly different according to the Duncan‘s multiple rage test (P=0.05).
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Table 8. Phytotoxicity of herbicides applied by remote-controlled aerial application to various upland crops at 14 days after

treatment.
Herbicide! Formu Soil Foliar
erbicide .
lation CAPAN? CUCSA GLXMX BRAPE LACSA PERFR CAPAN CUCSA GLXMX BRAPE LACSA PERFR
%"
BHP GG? 0 0 0 0 0 0 20 10 100 70 60 70
BP SC 0 0 0 0 0 0 40 20 100 50 60 70
BPP SE 0 0 0 0 0 0 10 10 100 90 60 70
HM GG 0 0 0 0 0 0 30 20 100 80 60 70
Control - 0 0 0 0 0 0 0 0 0 0 0 0

" Abbreviations of herbicides was explained in Table 1.

GG : Macrogranule; SC : suspension concentrate; SE : suspoemulsions.

CAPAN : Capsicum annu; CUCSA : Cucumis satious; GLXMX : Glycine max; BRAPE : Brassica pekinensis; LACSA :
Lactuca sativa; PERFR : Perilla frutescens.

“Herbicide visual rating : O represents no symtom and 9 indicates complete death.
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