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Monitoring in Susceptibility of Whitebacked Planthopper and
Brown Planthopper to Thirteen Insecticides
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Abstract. Susceptibility levels of whitebacked plathopper (WBPH, Sogatella furcifera Horvath )
and brown planthopper (BPH. Nilaparvata lugens Stal} to 13 insecticides were monitored in laborato-
ry by using standard topical application method. The monitoring results during 1987~ 1991 indicated:
(1) Strains of WBPH and BPH were most susceptible to carbofuran, the lowest to malathion. The
LDgyvalues fluctuated among years as the two kinds of hoppers were migrant pests. (2) The develop-
ment of resistance in WBPH population was faster than that of in BPH population, Compared with
LDg,values of some insecticides of Nagata (1967), WBPH (Zhejiang, 1990) had a 110.56—fold re-
48.90—fold to fenitrothion. and BPH had a 11.61-fold resistance to
malathion, 6.11—fold to fenitrothion at the same monitoring method. (3) There was a negative rela-
(4) There existed a wide

sistance to malathion,

tion between resistance level of BPH population and the local chemical used.
variation of toxicity of the different insecticide varieties of the organophosphorous. The toxicity of
monocrotophos was more than 10 times as high as that of malathion.
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Table 1. The monitoring results of susceptibility of WBPH to 9 insecticides (Fuyang, Zhejiang)
90 R E4y LDy, LDy, EIlEp S 4 95% B fER
Insecticide Year (ug/ %) (ug/ R) Regressionequation  95% confidence inferval
TEER  diazinon 1988  0.0141 0.0942 y=8.6897+1.9932x 0.0104~0.0192
1989  0.0353 1.1659 y=6.5727+1.0876x 2.0212~0.0727
1990  0.0396 0.155 y=10.4]02+3.§588x 0.9335--0.0460
A¥4s  fenitrothion 1988 0.051+4 ¢.}490 5 =7.5484+41.9765x 0.0389~0.0683
1952 0.0622 0.345! y="7.6675+2.2195x 0.0488~0.0822
1990  0.0489 0.2543 y=28.0117+2.2983x 0.0371~0.0635
LR BB  malathion 1987  0.1004 1.0061 y=6.6405+1.6437x 0.0597~0.1367
1988  0.1932 1.3748 y=6.3787+1.9255x 0.1451~0.2540
1989  0.1845 0.9461 y=16.7006+2.3171x 0.1414~0.2355
1990  0.2764 1.2528 y = 6.3995+2.5064x 0.2218~0.3525
A%B monocrotophos 1988  0.0022 0.0102 y=11.512342.4457x 0.0018~0.0028
1989  0.0066 0.0673 y=8.5534+1.6283x 0.0045~0.0122
1990  0.0038 0.0152  y=11.61814+2.7335x 0.0029~ 0.0047
PE#EB  carbaryl 1988  0.0018 0.0137 y=10.1342+1.8741x 0.0014~0.0026
1986  0.0024 0.0479 y=8.3232+1.2717x 0.0016~0.0047
1990  0.0023 0.0547 y=8.1625+1.2029x 0.0015~0.0037
B:Hifl  carbofuran 1988  0.0010 0.0025 y=17.2417+4.0472x 0.0009~0.0011
1989  0.0012 0.0057  y=12.0898+2.4288x 0.0010~0.0015
%8 deltamethrin 1988  0.0055 0.0711 y=8.3466+1.4820x 0.0035~0.0078
1989  0.0087 0.0875 y=8.3776+1.6379x 0.0062~0.0119
1990 0.0045 0.0497 y=8.6909+1.5698x 0.0028~0.0063
TR XEERER permethrin 1988  0.0029 0.0222 y=9.7288+1.8650x 0.0021~0.0039
1989  0.0039 0.0362 y=9.1033+1.7060x 0.0028~0.0055
1990  0.0116 0.0967 y=8.4594+1.7881x 0.0082~0.0161
HAEBEEAE MTI-501 1990  0.0158 0.1750 y=17.8382+1.5766x 0.0114~0.0236
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Table 2. The monitoring results of susceptibility of BPH to 13 insecticides (Fuyang, Zhejiang )

i AR £ LD LDy, (Bl 95% B M
Insecticide Year (ug/ ®) (ug/ %) Regression equation 95% confidence interval
g diazinon 1988  0.0689 0.2413  y=8.5291+3.0518x 0.0576~0.0835
1989  0.0918 0.2705  y==8.6352+3.5050x 53747~0.1101
1990  0.0887 0.2717 v =8.447843.2764x 0.0747~0.1065
1991  0.0768 02407  y=17.6951+-3.3148x 00429 ~0.0918
RITH  fenitrothion 1285 (.2118 0.7495  y=T.0W5+2.5979x 0.1714~0.2589
1982 0.0764 0.5190 y=7.2076+1.9761x 0.0483~0.1021
1990  0.2040 0.8425  y=6.8436+2.6703x 0.1663~0.2522
1991  0.1363 0.7595  y=6.9083+2.2050x 0.1034~0.1726
LhiB malathion 1988  0.1804 14916  y=6.3335+1.7928x 0.1329~0.2414
1989  0.1255 0.7480  y=6.9124+2.1221x 0.0933~0.1605
1990  0.2064 14194  y=6.3461+1.9643x 0.1573~0.2722
1991  0.1990 1.9252  y=6.1701+1.6688x 0.1417~0.2774
A%BE monocrotophos 1988  0.0020 0.0091  y=11.8244+2.5354x 0.0016~0.0025
1989  0.0281 1.4747  y=6.4836+0.9560x 0.0138~0.2016
1990  0.0090 0.0330  y=10.9724+2.9204x 0.0071~0.0109
1991  0.0056 0.0532  y=8.7899+1.6833x 0.0038~0.0076
F KB methamidophos 1990  0.0110 0.0345  y=11.4802+3.3078x 0.0089~0.0130
##H B dichlorvos 1991  0.0635 0.4958  y=7.0264+1.8434x 0.0467~0.1064
BEHE carbaryl 1987  0.0155 0.1108  y==8.4854+1.9266x 0.0114~0.0205
1988  0.0088 0.0478  y=9.5977+2.2356x 0.0068~0.0113
1789 ~ 0.0095 0.0599  y=9.1566+2.0550x 0.0070~0.0126
1990  0.0097 0.0491  y=9.7019+2.3348x 0.0075~0.0121
1991  0.0089 0.0601 y=9.0674+1.9835x 0.0065~0.0118
BkR§ St carbofuran 1988  0.0010 0.0032 y=14.8922+3.3123x 0.0009~0.0012
1989  0.0018 0.0105  y=10.9036+2.1540x 0.0014~0.0023
1990  0.0019 0.0075  y=12.5142+2.7654x 0.0016~0.0023
1991  0.0019 0.0048  y=16.0701+4.0648x 0.0016~0.0022.
H-## isorocarb 1991  0.0204 0.0865  y=9.42714+2.6179x 0.0166~0.0253
WP A deltamethrin 1988  0.0280 0.3301 y=7.3835+1.5344x 0.0184~0.0389
1989  0.0395 0.3685  y=7.3801+1.6959x 0.0286~0.0537
1990  0.0210 0.2003  y=7.8171+1.6785x 0.0137~0.0286
1991  0.0313 0.2089  y=8.0012+1.9948x 0.0229~0.0412
“H¥MEEE permethrin 1988  0.0578 0.9474  y=6.6768+1.3615x 0.0366~0.0865
1989  0.2436 7.9910  y=5.6655+1.0850x 0.1520~ 0.4806
1990 0.1522 2.0218  y=6.1972+1.4642x 0.1067~0.2337
1991  0.1367 1.1927  y=6.5111+1.7484x 0.0968 ~0.1943
FEKHEE MTI-50! 1990  0.0958 0.4409  y=17.5271+2.4804x 0.0711~0.1197
RKHHEE fenvalerate 1991  0.0142 0.0505  y=10.5196+2.9874x 0.0118~0.0170

P MEBEEES BN 0.0158ug/ 2
0.0958ug/ . ERE, HAIR/HBEER
HRPHARBER, REEPEMK GEH
B, S HIAFHEEE, FIRZHEREE
FRMREN, PAEBRKHEREERAIRR

BBRK GEL 2), AT A\MBREST
/R, M 1990 EHlleERE, AFE
B, B CETEHEBEEN LD, Ha 5%
0.0045ug / 21 0.0210ug / @; R FKEk
BHEES BN 00116ug/ £ F 0.1522ug/
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Table 3. The monitoring results of susceptibility of BPH in two regions to 10 insecticides (Fuyang, Lishui,1990)

(I0) AFCEN SHREEF e

R EG TR T

rEEHMEFEMERER &S5 A
Naga ta (1967) Ml Fh CEL A M E
T, #1990 £ A15 M JL AR Z5 7 fY

0, =
i £k #E LD, LD, E R oo :iffce &M LD,
Insecticide Regions (ug/ %) (ug/ ) Regressionequation . / Bi7k LDy,
interval
ZHEi%k diazinon =BH 0.0887 0.2717 y=8.4478+3.2766x 0.0747~0.1065
Wik 00724 02419  y=8.5784+3.1375x  0.0601~0.0864 123
ZAYEH  fenitrothion P 0.2040 08425  y=6.8436+2.6703x 0.1663~0.2522
@ik 0.1466  0.6037 y=7.2314+2.6761x  0.1147~0.1811 1.39
L4 5%8 malathion =M 0.2064 14194  y=6.3461+1.9643x 0.1573~0.2722
RiA 01973  1.6072  y=62728+1.8056x  0.1468~0.2653 1.05
AMBE monocrotophos HEH 00090 00330 y=109724+2.9204x  0.0071~0.0109
fik 00076 00490  y=93151+2.0385x  0.0054~0.0100 1.18
FE®% methamidophos M 00110 00345 y=11.4802+3.3078x  0.0089~0.0130
Wik 00099 00285 y=121613+3.5702x  0.0010~0.0359 L
FEHER  carbaryl =M 0.0097 0.0491 y=9.7019+2.3348x 0.0071~0.0109
Wik 00125 00884  y=8.6808+1.9326x  0.0093~0.0169 0.78
Bk S} carbofuran =M 0.0019 0.0075  y=12.5142+2.7654x 0.0016~0.0023
Mk 0.0010 00033  y=14.4065+3.1229x  0.0008~0.0012 1.90
BB deltamethrin  EH 0.0210 0.2003 y=7.8171+1.6785x 0.0137~0.0286
. miZk  0.0168  0.1400  y=8.1709+1.7871x 0.0123~0.0225 1.25
TEERSE E=1.%] 0.1522 2.0218  y=6.1972+1.4642x 0.1067~0.2337
permethrin fiZk  0.1285  3.6955  y=6.0047+1.1276x 0.0798~0.2240 1.18
HAEFEE MTI-501 =1it] 0.0958 0.4409  y=7.5271+2.4804x 0.0711~0.1197
Bk 0.0484  0.1968  y=8.5522+2.7013x 0.0392~0.0598 1.98
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Table 4. The monitoring results of susceptibility of BPH in two regions to 8 insecticides (Fuyang, Longyou, 1991)

alEs 8

95% B f5M

M LD,

Regression equation 95% confidence interval / Z#f LD,

ESEIE S HIX LD, LDy,
Insecticide Regions (ug/ %) (ug/ %)
ZBg4 diazinon =M 0.0768 0.2407
.23 0.0667 0.2543

RELH  fenitrothion HH 0.1363 0.7595
B 01280  0.6480

L§i5B% malathion =M 0.1990 1.9252
Eig  2.i660 1.4036

AZBE monocrotophos A 0.95¢ 0.0522
WdE 0.0059 v.0318

PR carbaryl =16 0.0089  0.0610
.4 0.0083 0.0501

KB} carbofuran =H 0.0019 0.0048
C E# 0.0009  0.0032

HBEKBE delitamethrin = B 0.0313  0.2089
Wi 00146  0.1299

TR MR permethrin  EH 0.1367 1.1927
wHE  0.0963 3.8378

y=28.6951+3.3148x
y=28.3276+2.8301x
y=6.9083+2.2050x
y="7.0848+2.3347x
=G0 1701+1.6638x
w=16.3829+1.7787=
v—=g./599+1.6833x
y=9.7130+2.0490x
y=9.0674+1.9835x
y=9.3790+2.1028x
y=16.0701+4.0648x
y=14.3363+3.0783x
y=8.0012+1.9948x
y=28.1823+1.7347x
y=6.5111+1.7484x
y=6.0447+1.0277x

0.0629~0.0918
0.0543~0.0807
0.1034~$.1726
0.0979~-0.1604
0.1417~0.2774
U.1218~0.2227
0.0038~0.0076
0.0036~0.0066
0.0065~0.0118
0.0063~0.0107
0.0016~0.0022
0.0007~0.0011
0.0137~0.0286
0.0101~0.0199
0.0968~0.1943
0.0579~0.1635

1.15

1.42
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Fig. 3. The regression line of WBPH and BPH to three

pyrethroid insectides (1990)
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Table S. The comparison of susceptibility of WBPH, BPH to insecticides between China and Japan

BH#% kA WBPH

B fEE BPH

A M

Insecticide

o E = FH(1990)
Fuyang, China
* LDgolpg/ 9)

AXER(1967)
By Nagata, Japan
LDsg(pe/ %)

h B FH(1990)
RIY Fuyang, China
LDy / )

H A4 X(1967)
By Nagata, Japan RIY
LDso(.iig / :af

Ly kB  malathion 0.2764 0.0025
ZWEH  fenitrothion 0.0489 0.00:0
“BEf diazinon — —-
EHE corraryl $.0023 €.0007

110.56 2.2064 0.0.7 11.61
43.90 0.2040 0.024 6.11
5 U.U887 0.018 4.02
3.29 0.0097 0.0017 7.35

DHEER €A LD,/ A AEN KR ME LD,

LD, of planthopper population in Fuiyang, Zhejiang, China / LD,, of planthopper population by Nagata,

Japan

BREAMAH CAMBEBRMEERANAA
I (2) AN\, HfEEsEE, DR
B, RERERABAR. HEEAIMUETIR
TIRMELRIUESE, WILERF AR DhL
B FRIER A T BRE b, S48
M, ReBEERGHZGER, HinEHki,
EREBHEN, BIFEEMEH. T A
2o b A T B AR ey ML, PR ZETRIRG
WS ER A KA BREE D, EXAES
&, FiEBR2AEER.

HIBR A AR R R FIE R E R DA T
EkmEE G, RBRIHEMLR, REL
X R AR BRI B SO RS, PIRPR
A FHRERAHGER, EXFHEELR
M b EBD, EUBEEREE LA, MR
HBHRP AR, BEPERBREIHEDS
th, BBPAEBIEN P, MHEERAFIX
Bk FRERBEEHBRA, HEBFE PR
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