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BPMC, O=tert=-Butylphenylmethylcarbamate, 95% ¥ o
Carbaryl, 1-—Naphthyl—N-—methylcarbamate, 99% ¥3}% o
CPMC, O—Chlorophenyl—N—methylcarbamate, 957, #3#l o
Furadan, 2, 3—Dihydro—2, 2—dimethyl—7—henzofuranyl
methylcarbamate, 759 3% -

Hokbal, 2—sec—Butylphenyl-—N-—methylcarbamate, 409 5[7] o
. Lannate, S—methyl—N— (methylcarbamoyl) —oxy—thioacetim—
idate, 90% 7 o

MIPC, 2—Isopropylphenyl—N-—methylcarbamate, 209 ZL#] o
MTMC, m—Tolyl—N—methylcarbamate, 95% ;% -

Unden, 2—Isopropoxyphenyl-—N-—methylcarbamate, 99% ¥ o
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Azodrin, Dimethylphosphate of 3—hydroxy—N—methyl—cis—

crotonamide, T8% & o

Kilval, 0, 0—dimethyl—S— (methylcarbamoylethylthioethyl)

phosphorothiolate, 40% ¥E# ©

Malathion, S— (1, 2—Dicarboethoxyethyl) —0, 0—dimethyl-ph—

osphorodithioate, 96% ¥ o

Orthene, 0, S—Dimethyl—N—acetylphosphoramidothioate, 75%
R R o

Ethyl parathion, 0, 0—Diethyl—0—p-—nitrophenylthiophosphate,

47% FLH -

Methyl parathion, 0, O—Dxfncthylu——O—p——mtrophcnylthxophospha—

te, 80% ZLH o

Bidrin, 3— (Dimethoxyphosphenyloxy) —N, N—dimethyl—cis—

crotonamid, 249, FLH o

Dimethoate, 0, 0—Dimethyl-—S—(N—methylcarbamoyl)—methy-

Iphosphorodithioate, 509

Disyston, 0, 0—Diethyl—S— (2—ethylthio) —ethyl phosphorodi-

thioate, 5%, | o :

Diazinon, 0, 0—Diethyl—0— (2—isopropyl—6—methyl—4—pyri-

midinyl) phosphorothioate, 1095 Z[# o
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Table 1. Status of insecticidal toxicity for green rice leafhopper

in Taiwan, 1975—1976.

® B & m \*IQBWN & %ﬁ(fpili‘ o Glope *ﬁk sttt
|- . R : R o RS Jlative
Insecticide ! 1975 ‘ 1976 1975 1976 ‘ 1975 1976 i ”’E‘f&:{;;:“i“
Carbamate T ’
| | |
MIPC _ 193 23 310 % 2.42? 2,60 1.21
Holbal | 1203 103! 610 580 234; 2.31 0.86
i | |

Furadan | 16 24 78} 310 235 1.47 150
Lannate i 110 a8 TOOé 200 2.09 201 0.82
MTMC l 32 30 480‘ 140 250 251 0.94
Carbaryl so‘ 66 445 35o§ T 176 225 1.32
BPMC ‘ 7 10! 740 480; 1.60 241 1.43
CPMC ‘ 84 105E 600 760 1.97 1.95 1.25
Unden 200 180 4000 3800 1.52 1.50 0.80

i

Organophosphate : {‘ 5
Orthene | 46 10, 2 44 247 1.55. 217
Azodrin 6.5 18i 37 130% 230 1.92i 271
Bidrin | 20 2 95 100 .2.553f 269 1.20
Malathion . Q0 1053 245| 620, 286 215 111
Kimethoate 6 130i 360 470 2.86 2.83:: 1.35
130 135? 620 680 243 2.40% 102
Disyston | 140 1505 875 880 2.04. 2.07 1.06
Diazinon ‘ 200} 220i 1330. 1300 2.08) 2.10} 1.10

| i | 1 |

- 1976$2$£t¥6 3
" RNARI= "o s

#* Relative resistance ratio = 1976 LCsp

1975 LCsy
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Table 2. Changing pattern of insecticidal resistance for green rice leafhopper
in Taiwan, 1975—1976, as compared with data published by FAO.

i) i 15

# i 1 " Resis‘;a.nce faglt.orl | Wtk E
] R -~ = Tendency of developing
Insecticide 1975 | 1976 resistance within one
__-(:larbamate : W.@” -
Lannate ‘ 4 1 | - 3
MIPC 10 . 12 + 2
Furadan 10 | "5 | + 3
Carbaryl - il | 16 + 4
CPMC a 26 + 5
MTMC ‘ u 23 | - 1
Unden | 56 50 . — 6
BPMC 64 92 -+ 28
Hokhal | 160 144 ST
Organophosphate : .
Azodrin i 6 16 I + 10
Malathion ‘ 88 g7 ‘ + 11
Kilval 118 159 41
Methyl parathion €80 748 68
Ethyl parathion 396 2246 1850

T FAO HUEMR TR
2. HI197TSZE 1976 G B R AL B0 S8 i R bl L 2 S -
1975 LCsq or 1976 LCs
FAQO LCsy for susceptible strain

1. Yk OPHIO6 2P0 E

1, Kesistance factor =

2, Tendency of developing resistance within one year indicates the differences of changing [resis-

tance level from 1975 to 1976 ; +denoting the increase of resistance and denoting the decrease.



(108) = ¥ % 2%

Azt 19T5HR19T64: il K FA T FE SE WIS 1 L 2 o A B PR W I
Table 3. Status of resistance of green rice leafhopper to methyl

and ethyl parathions in Taiwan, 1975-—1976.

| Al i =N 0 e hE L et iht | Jr-JIL A‘ftﬁ{'ﬁ: !Ei
sl [ 42 4 E i 5% %% 4t A s i | L 1 e .l N
A alTE LCsy ppm 1.Cy ppm Slope |4HJ:HJL|_.E_lLi RC?:‘?;;}(-(-
o | e : | : Relative |-t
Formu~ i 1 resistance | i
Insecticide i lation 1975 1976 1975 | 1876 1875 i 1976 ‘r"lL‘iO | 1975 | 1976
| | ! | | | ¢ )
1 | 1 [ ; i
Methyl parathion I, C 8400 85000 38800, IJ‘SOOOi 3.10 2.80 L.11 680 74
| | | ! :
i | i |
Iithyl parathion I C 2300i 14000 10800 SOOOCOi 241, 1.28 6.09| 386 2247
| i

CURRENT STATUS OF GREEN RICE LEAFHOPPER
RESISTANCE TG INSECTICIBES* |

hy
T. Y. Ku and S, C. Wang*#

Summary

Intensive treatment of rice with the organic insecticides has produced
instances of insecticide resistance to these materials. Considering the large
quantity and kinds of insecticide used for rice insect pest control, results
obtained so far indicated that relatively even population ol green rice
leafhopper, Nephotettix cincticeps, has developed resistance to a great
varicty of chemicals commonly in use and this resistant strain constitutes
the most pressing problems in rice insect control at the present time. By
using the dosage-mortality line or some portion of it such as LDy, LDy,
slope, ete., we had been able to establish a quantitative measure by which a
change in susceptibility to the test chemicals were determined. When dosage
is expressed logarithmically and mortality in probits, the slope of the result—
ing log dosage=probit line was adopted as a measuring method for justifying
the variability of the resistance of the rice leafhopper to insccticides.

Of 15 insccticides tested in 1975, the adult leafhoppers collected [rom
rice paddies in central Taiwan were show to have 4 to 160-folds and 6 to
630-lolds, respectively, higher LD, values {or carbamates and organophosp—
hates than FAO data. A year later as in results obtained in 1976, however,
a general trend of hisher resistant level than those data reported in 1975
was found, indicating that this species can survive well under heavy selection

pressure of field application of insecticides. Of particular -interest to note,
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~ occurrences of resistance in rice lealhopper population as collected in 1976
were found in substantial increase in comparison with data obtained in 1975
among insecticides which have been in use most frequently in rice paddics.
In a total of 19 chemicals evaluated in 1976, compounds detected to increase
resistance level ol more than 10 folds within a year as compared with data
established 1n 1975 (level of differences between 1975 and 1976 are indicated
in parenthesis) were BPMC (25) , Azodrin (10) , Malathion (11) , Kilval
(41) , Methyl parathion (68) , and LEthyl parathion (1850) . From results
clucidated in this investigation, a warning note is sounded concerning the
development of highly resistant strain of green rice leafhopper to certain
commonly used insecticides in Taiwan, especially to methyl and ethyl para-
thion as being used in such a large quantity in the past and finally up to
present lealhoppers seem to have attained resistance to such a point that no

further practical value of field application is valid for the parathions.

* Research report No, 9, Pesticide Toxicology Division, Plant Protection Center, Taiwan
## Chiefl and rescarch assistant, respectively, Pesticide Toxicology Division, Plant Protection
Center, Wufeng, Taichung Ilsien 431, Taiwan, Republic of China.





