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Effect of Insecticide and Fungicide on
Phytotoxicity of Herbicide in Rice

Chim, J.C., I. T. Hwang, M. S. Han, and B.C. Jang*

ABSTRACT

This study was undertaken to investigate the interrelation between herbicide and insecticide and fungicide
on rice (Oryza sativa L.) at various growth stages. Carbamate insecticide BPMC (2-sec-butylphenylmethyl-
carbamate) severely inhibited germination of rice when applied alone and in combination with herbicides
tested. No germination inhibition was obtained with thio- and dithiocarbamate pesticides. Post-germination
growth of rice was severely inhibited by the treatments which were combined with BPMC irrespective of herbi-
cides studied. Phytotoxicity of pendimethalin (3 ,4-dimethyl-2,6-dinitro-N-1-ethyl propylamine) was reduced by
antagonistic effect of organophosphorus compounds, When herbicides were applied with either insecticide or
fungicide, post-germination growth of rice was more greatly affected by the concentration of herbicides than
that of insecticides or fungicides. Most of herbicide-insecticide or herbicide-fungicide treatments did not cause
great phytotoxicity on rice when applied 5 days after transplanting. Foliage activity of phenoxy herbicide 2 ,4-D
(2,4-dichlorophenoxy acetic acid) and MCPA [(4-chloro-o-tolyl) oxy acetic acid] increased with addition of
carbamate and urea pesticides.

Key words; Phytotoxicity, Pesticide interaction, Rice.
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Table 1. Chemical names of pesticides and the recommended rate for application used in the

study.

Common name

Chemical name

Recommended
rate (ppmw)

Herbicide

Butachlor 2-chloro- 2/, 6'-diethyl -N- (butoxymethyl) acetanilide 10

Chlormethoxynil 2, 4-dichlorophenyl- 4-nitro-3-methoxyphenylether 5

Oxadiazon 3-(2, 4- dichloro-5-isopropoxyphenyl) -5~tert~butyl -1, 3, 4- 2
oxzdiazole -2(3H ) - one

Naproanilide @-(f-naphthoxy) propionanilide 8

Pendimethalin 3, 4- dimethyl -2, 6 -dinitro-N-1-ethylpropylamine 5

Pyrazolate 4-(2, 4-dichlorobenzoyl) -1, 3-dimethylpyrazole-5-yl -p-toluene 10
sulphonate

Thiobencarb 3-(4-chlorobenzyl)-N, N-diethylthiocarbamate 10

MY-93* S -( 1- methyl -1-phenethyl) - piperidine-1- carbathioate 5

Bentazone 3-isopropyl - 1 H-2, 1, 3-benzothiadiazine-(4) - 3H-one-2, 2-dioxide 3200

MCPA {((4-chloro-o-tolyl)oxy) acetic acid 780

2,4-D (2, 4-dichlorophenoxy) acetic acid 560
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Insecticide

BPMC 2-sec-butylphenylmethylcarbamate 500

Cartap S, 5- 2-dimethylaminotrimethylene bis (thiocarbamate) 1000

Decamethrin {S}-a-cyano -3~phenoxybenzyl (1R)~cis - 3-( 2, 2 ~dibromovinyl )- 2, 2~ 1000
dimethyley clopropanecarboxylate

Diazinon 0, 0 -diethyl -0-2-isopropyl -6 - methylpyrimidine-4- 1000
ylphasphorothioate .

Fenitrothion 0, 0-dimethyl -0- 4 -nitro~m-tolylphosphorothioate 1000

Fenthion 0, 0~dimethyl ~0~4-methylthio-m~tolylphosphorothioate 1000

Phenthoate S- -ethoxycarbonylbenzyl-0, 0-dimethylphosphorodithioate 1000

Pyridaphenthion 0, 0-diethyl ~0- (3-o0x0~2-phenyl ~ 2H~-pyridazine ~ 6-yl) 1350
phosphorothioate

Fungicide

Sankel ** Nikel dimethyl dithiocarbamate 2000

Isoprothiolane Diisopropyl 1, 3-dithiolane- 2 -ylidenemalonate 1000

Probenazole 3-alloxy-1, 2-benzisothiazole 1, 1-dioxide 25000

Neoasozin Ammonium salts of ferric methyl arsenic acid 700

EBP 0, 0-diethyl S-benzyl phosphorothioate 1000

Edifenphos 0-ethyl S, S—-diphenylphosphorodithiocate 1000

Pencyclon 1-(4~chlorobenzy!) -1 ~cyclopentyl -3 -phenylurea 500

* Code name

** Commercial name
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Table 2. Effect of herbicide -insecticide and herbicide - fungicide combinations on germination

of rice.
Germination (%)
Chemicals No Buta- Oxadi- Pendime Thioben- Chlorme- Napro- Pyrazo- MY-93
herbicide chlor azone thalin  carb thoxynil anilide late

No chemicals 100 87 90 96 100 93 90 83 95
Isoprothiolane 100 73 87 90 64 77 76 65 84
Edifenphos 85 70 92 74 80 53 74 95 88
Neoasozin 90 87 920 90 85 85 92 95 90
Pencyclon 98 92 83 92 84 85 93 97 80
Nikel dimethyl- 90 83 98 98 94 84 100 98 89
dithiocarbamate

Probenazole 87 78 90 73 90 90 100 93 92
Diazinon 77 70 87 76 85 72 67 94 93
BPMC 35 34 25 25 40 36 30 40 23
Cartap 93 97 100 89 100 90 80 84 95
Decamethrin 97 96 95 97 90 100 100 94 93
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Fig, 1. Post-germination growth of rice as affected by herbicides in combination with insecticides

and fungicides applied at recommended rates.
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Fig, 2. Post-germination growth of rice as affected by herbicides applied at double recommended
rates in combination with insecticides and fungicides applied at recommended rates.
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Fig. 3. Post-germination growth of rice as affected by herbicides applied at recommended rates
in combination with insecticides and fungicides applied at double recommended rates.
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Table 3. Dry weight of rice as affected by herbicides in combination with insecticides and
fungicides applied at 5 days after transplanting.

Dry weight (% of Control)

Chemicals No Buta- Ozxadi- Pendime- Thioben- Chlorme- Napro- Pyrazo MY-93
herbicide chlor azone thalin carb  thoxynil anilide late

No chemicals 100 103 108 104 105 108 108 100 115
Isoprothiolane 107 83 95 105 85 83 98 94 93
Edifenphos 98 95 20 103 103 110 93 98 105
Neoasozin 110 80 100 90 100 95 85 98 105
Pencyclon 105 86 90 108 110 104 100 75 110
Nikel dimethyl- 103 85 103 100 100 100 108 105 90
dithiocarbamate

Probenazole 100 104 108 105 101 110 104 103 100
Diazinon 105 105 100 90 103 93 93 110 78
BPMC 108 85 94 108 102 103 85 102 108
Cartap 85 85 108 103 95 93 83 85 92
Decamethrin 105 112 105 108 105 95 105 108 108
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Table 4. Phytotoxic effect on rice as affected by foliage- applied herbicides in combination with
insecticides and fungicides applied at recommended rates.

Crop injury(0-10)?

Chemicals 2,4-D MCPA Bentazone
Control 1.0 1.0 0
BPMC 1.0 1.5 0
Cartap 1.5 1.0 0
Decamethrin 1.0 1.0 0
Diazinon 1.0 1.0 0
Edifenphos 1.0 1.0 0
Isoprothiolane 1.0 1.5 0
Neoasozin 1.0 1.5 0
Nikel dimethyldithiocarbamate 1.5 2.0 0.5
Pencyclon 2.0 2.5 0.5
Probenazole 1.0 1.0 0

*Rating scale for crop injury: 0=no effect, 10=complete kill
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Table 8. Phytotoxic effect on rice as affected by foliage-applied herbicides treated at double
recommended rates in combination with insecticides and fungicides treated at

recommended rates.

Crop injury (0-10)*

Chemicals
2,4-D MCPA Bentazone
Control 1.5 2.0 2.0
BPMC 2.0 2.0 3.0
Cartap 2.0 2.5 3.0
Decamethrin 2.5 2.0 2.0
Diazinon 2.0 2.0 2.0
Edifenphos 2.0 2.0 2.0
Isoprothiolane 2.0 2.0 2.0
Neoasozin 1.5 2.0 2.0
Nikel dimethyldithiocarbamate 2.0 2.0 3.0
Pencyclon 2.0 3.0 3.0
Probenazole 2.0 2.0 2.0

2Rating scale for crop injury : 0=no effect, 10 =complete kill

Table 8. Phytotoxic effect on rice as affected by foliage-applied herbicides and fungicides

treated at double recommended rates.

Crop injury (0~10)*

Chemicals
2,4-D MCPA Bentazone
Control 1.0 10 0
BPMC 1.5 2.0 0
Cartap 1.5 1.5 1.0
Decamethrin 1.0 1.0 0
Diazinon 1.0 1.0 0
Edifenphos 1.0 1.0 0
Isoprothiolane 1.0 1.0 0
Neoasozin 1.0 1.5 0
Nikel dimethyldithiocarbamate 20 2.0 1.0
Pencyclon 2.0 2.0 1.0
Probenazole 1.0 1.0 0

*Rating scale for crop injury : 0=no effect, 10=complete Kill
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