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Abstract:In order to screen out the effective insecticides for controlling the larvae of Trabala vishnou
gigantina occurring in sea buckthorn (Hippophae rhamnoides) and other plant species, the bioactivities of
14 insecticides to the 4th instar larvae were tested by insect immersion method. The results showed that
the four pyrethroid insecticides showed high insecticidal activity after 48 h of treatment, with LC;, values
ranging from 0. 199 to 2. 046 mg/L. Spinetoram,abamectin,and emamectin benzoate also had high toxicity
levels,with LLC;, values ranging from 2. 733 to 6. 470 mg/L. The toxicity level of matrine to larvae was the
lowest,and the corrected mortality was lower than 45% under the tested concentration gradient. In addition
to matrine, the toxicity of the other 13 insecticides was as follows: beta-cypermethrin > deltamethrin >
lambda cyhalothrin™ bifenthrin>spinetoram=>abamectin=>emamectin benzoate=>phoxim>chlorantranilip-
role>tetrachlorantraniliprole=>bisulfap™emamectin benzoate * tebufenozide™malathion. Considering pes-
ticide residues and sea-buckthorn as an ecological and economic plant species for both fruit and leaf, pyre-
throid insecticides can be used as emergency insecticides for larval outbreak of T. vishnou .and biological pesticides
such as spinetoram,abamectin and emamectin benzoate can be used as commonly used pesticides, which can effec-

tively control the larvae of T. vishnou and give consideration to environmental and ecological benefits.
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KR B AG R ( Trabala wvishnou gigantina
Yang) J& @3 H (Lepidoptera) | A ' #& B} (Lasio-
campidae) . ¥ Al M 1% )& ( Trabala ) B W, 38 50 1
TIRE PTG H N PG R AL YT ORI AR
AR, EE A EA WM (Hippophae rham-
noides) M EE (Castanea mollissima) 3 H (Malus
pumila) % (Malus spectabilis) .75 (Armeniaca
vulgaris) 8 (Populus 1..) ., Ml (Saliz babyloni-
ca) A8 (Punica granatum) ¥ ®k (Juglans re-
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AN B VD R TR A Y M R R A L
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e H A0 H R 14 F B I6 8 H 4 g fh2#
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AR ME) (AR A F S ARG RARD,18%
AHBUK N (AS) QLI L AL A BR A D , 60 g/L
L RE BN (SC) (MR35 A T, 25 % H
Y B ETE R (SO U RH LAY TRARA
F1),0. 3% E S K F (AS) (Ul AR B+ AR P 44 P
HIRAFD,
1.3 KIWHZE

% T R A 0 4 1 40 H A R O T
SR R i A B A0 g 2 R O R S
I A 1 08 P 700 et B T 6 o o L 3 24 70 7 R L 6~ 8
AN T R B LK T I SR R ) AR it FH A AT AR 24 11
W gk T AR E A K T IR SR & (17,5
emX11. 8 em X 6.5 cm) FAF A . Bk B4 5= A
AN RE W E R ZEW 5 s Jm BUR IR 400 2532 24
Je AR 1 22 A5 10 250 SR 5 LA AT T
FFR G JFE T 5 SRR 4 R [ 09 2500 T B
77,48 h JE WAL sk 4h W AE TG . BN PE 4 R
BLAERZ 10 Bk, il HEERRER
ol S &l R B A L S B IC AT AN S B LN BET
1.4 ZIFELIE

FIH Excel 2010 1 SPSS 23. 0 % 4 43 Wil i A
I B RS T 43 B AL R D A AR L R
SOHE I B R (LCo) B 95 0 B AGBR R H & P
B 5 XoF [i] — 2% 3R AS ) o o 9k 32 A IE S T F kAT
ZHT L SN-K 17 2 & [hi .

2 HER50M

2.1 14FMEHFMFEFHRYBHIRERTE
AN ) o 28 14 2% HOR0 X AR BT I 0 4 % 40y R AR



172

T b bk B 27 4l

37 &

IEFET AR BEA B 26 5 100 B U4 T8 26 2% U370 )
&Iy A A% BT PR B R L 40 5. 00,2, 50 mg/L Al
1. 25 mg/L B9 30 A SR BE EW X &)y B9 AL IE

FE T %43 3154 (95. 0042, 89) % . (92. 50+ 2. 50) %
F(87.50+4,78) Y% (F D REMWE N 9. 00 mg/L
F4.50 mg/L B9 @ R B A TE EC XT84 1E 5

Rl UWMHEARFIARDRERESHFERBITH 4 B4 BE9MREE
Table 1 Insecticidal activity of 14 insecticides with different concentrations to the 4" instar larvae of Trabala vishnou gigantina
2 /(fjf%l) BIEFECH/% | 2 /(i?ﬁ%) BeIEE L%/ %
10 % DU 58 H Bk SC 100. 00 (60.0044.08) a 200 g/ L G HOR e SC 200. 00 (95.0045.00) a
50. 00 (52.5046.29) ab 100. 00 (67.504+11.08)b
25. 00 (50.00£7.07) ab 50. 00 (52. 5044, 78) be
16. 70 (40. 0045, 77) abc 33. 30 (50. 0044, 08) be
12.50 (37.50+2.50) abe 25.00 (40.00+5.77)¢
10. 00 (32.5046.29) be 20. 00 (35.0049.57)¢
5.00 (20.00+4.08)¢ 10. 00 (25.0042.88) ¢
40 % ¥ Wil EC 400. 00 (100. 0040. 00)a 100 g/L g EW 25. 00 (100. 0040.00)a
200. 00 (97.50+2.50)a 12.50 (95.00+2.89a
100. 00 (85.00+6.45)ab 6.25 (92.50+4.79)a
66. 70 (77.50%6.29)ab 3.13 (80.00+4.08)a
50. 00 (67.50+8.54)b 2.08 (47.50+10.3Db
40. 00 (60.00£7.07)b 1.67 (32.50£8.54)b
20. 00 (37.508.54)¢ 1.25 (30.004+9.13)b
2. 8% IR A e EC 7.00 (95.00+2.89)a 4.5 % w3 R AR EC 9. 00 (87.50+4.78)a
3.50 (87.50£6.29)ab 4,50 (85.00£2.89)ab
1.75 (70.00£9. 13) be 2.25 (75.00%2. 89)ab
0.88 (67.507.50) be 1.13 (70. 004, 08)abc
0.58 (65. 0026, 45) be 0.75 (65. 0022, 89) be
0.47 (60. 0044, 08)ed 0.45 (65.004+9.57) be
0.35 (52.50£4.79)cd 0. 32 (52.50£2.50)¢
0.28 (45.00£5.77)d 0.25 (45.00412.91)¢
60 g/L ZHEZRHE SC 30. 00 (95.0042.88)a 5% 4R & EC 25.00 (77.5044.78)a
15. 00 (90.00+6.29)a 12. 50 (60.00+7.07)ab
7.50 (60.00£9.13)b 6.25 (55.00+9.57)ab
3.75 (52,5049, 46) be 3.13 (32.502£6.29b
1.88 (50. 0045, 77) be 1.56 (40.00+7.07)b
1.20 (30.00+£7.07)¢ 1.00 (35.0046.45)b
5% H 4 ME 25. 00 (82.50+4.79)a 18 % A X AS 180. 00 (75.00+5.00)a
12. 50 (57.50+4.79)b 90. 00 (57.504+2.500b
6.25 (45.00+2.88)b 45. 00 (30.00+4.08)¢
3.13 (32.50+6.29) be 22.50 (25.004+5.00)¢
1.56 (32.50%+13.77)be 11.25 (22.50%2.51)¢
1.00 (12.50%2.50)¢ 5.63 (20,0044, 08)¢
0. 3% S0 AS 1.50 (42.50+7.50)a 25 % H 4 B mE i SC 125. 00 (62.50+4.78)a
0.75 (30. 004, 08)ab 62. 50 (40. 0044, 08)b
0.38 (30. 0024, 08)ab 31.25 (35.00£2.89b
0.19 (25.00%+2.89b 15. 63 (32.50410.3D)b
0.09 (20.0040.00)b 7.81 (27.504+2.500b
0.06 (15.00£2.89b 5.00 (17.50£2.89b
70 % DR B EC 350. 00 (90.00£5.77)a 5% BUE U A T EW 5.00 (95.00£2.89)a
175.00 (30.0040.00)b 2.50 (92.50+2.50)a
116. 67 (27.5046.29b 1.25 (87.50+4.78)ab
87. 50 (27.50£7.500b 0. 83 (75.00£2.89b
70. 00 (25.00£10.41)b 0.50 (55.0045.00)¢
35.00 (20.0040.00)b 0.38 (42.50+6.29)¢

TE « 3% B S P 3 R AR iR

0

S IR AN TR /NG SR R 7 A TR 24 500 S ) 4 e Ak BT 4 i 4)) BURE IE BB T 3 22 S i 3 (P <0, 05).,
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T3 3K (87. 50 4. 78) % Fl1 (85. 0042, 89) % 5
100 g/L B K 45 g EW HOK B B¢ & 25. 0,12, 5,
6.25.3.125 mg/L,2. 8 Y0 IR H 4l EC M B £ 7. 00
1 3.50 mg/L B i U IEFE TR 3 >80 %, H:
W.60 g/ LFLZAHE SCHOWM 4R R EC.5%
B 4k b ME 23 5156 B¢ & 15. 0,25, 0 F1 25. 0 mg/L
ff, Ab B 48 h 5 Ay HUH AL IEFE T 3 43 1] R (90. 00
+6.29) % . (77.5044. 78) % F1(82.50+4. 79 %,
40 % F s EC.200 g/L & H 28 e SC Al 18 %
AW AS BB IEFE T F Al Al ik 70 % DL b REIL
b 27 TR R R gk 4 #%  HCEL A A R Al R K
W 7090 DRI BE EC.25 %0 4 HUmE i SC 1 0. 3%
TS0 AS KRR BRI ik 4 5% 4 B R HUE R R
AR S B A ] ey JoiT Ve B8 e 85 A o R 22 AR B o ik
JEE AL B R 2 B H: 48 h IASIESET- /N T 45%.,

2.2 AEFRBRFIGHEEHITE 4 84 HERRF
{3

F 6 A 00 O o 9 8 e 8 Y L L 0. 3 %0 7 S
KRR R S ) e v Jo R R B (1. 5 mg/ L) A B4 LY
REIEFET RN T 50 % A 6 oA 2 57 7 g [ )5 5 & O
TR LG, o HoA 13 A S HORI X BR B ARG i 4 3% 4
MR TG YEAN R 2 FirR . AE 13 Rl 2G50 b, o sk
25 T Yo A B AR I 4 1 &y A S O R B L LG,
0,199 mg/ Ls HURAR UK S IR T | e 550 UL 3
B B R AR & 5L 2 R TR R LB 4E T R R 4 AR
LC,, fE43 514 0. 302,0. 399.2. 046.,2. 733.4. 675 mg/
L 1 6. 47 mg/L; 3F i G R BE | 0o G R e
A% HUBURI P 44 e gk Jk 2 90 1 AR 1) % s L LG, A
F 30.029~81. 195 mg/ L; T hr G X A5 A g )y
PR R S PR A AR L HE LG, 35 307. 862 mg/ L.,

R2 IBMFAHEFFERMME 4 KRR RFSE

Table 2 Bioactivity of 13 insecticides against the 4™ instar larvae of T. vishnou gigantina

HE P T

950 EfF IR RI7CA WD

P25 7 B A7 1015 07 A /(mg « L™HLC,, /(mg+ L™ L P

TR 53 T y=0.539-+1.037x 0.302 0.004~0. 65 0.63(6) 0. 987
= A A S TR y=0.496-+0. 708z 0.199 0.00~0. 65 0.21(6) 0. 999
T 2 TR 2 T y=0.721+1. 806x 0.399 0.09~0. 66 0.68(4) 0. 954
106 4 2 i y=—0.829+2.665x 2. 046 1.32~2.83 1.83(5) 0.871
3 y=—3.254+2.203x 30. 029 12.30~44. 20 0.19(5) 0. 999
L EDRTR y=—3.455+1.388x 307. 862 179.30~716.93 1.44(5) 0. 920
o] 44 1 % y=—0.54+0. 806z 4. 675 1.66~24.12 1.04(5) 0. 959
2 y=—0.984+1. 214x 6. 470 3.25~17.65 1.13(4) 0. 889
LIEEZRHER y=—0.617+1. 3%z 2.733 1.01~4.98 1.57(4) 0.814
SRR T e y=—2.324+1.5z 35. 449 19.39~62. 28 1.18(5) 0. 947
Y 4 He ot i y=—1.064+0.675x 37,725 19.28~72. 36 0.13(4) 0.998
& B y=—1.873+1.025x 67.208 31.20~395. 71 1.55(4) 0.817
FH A H it y=—1.119+0.586x 81.195 23.84~295.9 0. 85(5) 0.973

3 &5tk

AHIE 5T 38 1 R ORI E T 14 Bh R R R R B
Mint ik 4 W g R = R BOIE R BRI A S
48 h, LR HU4 TR 25 A% HUFR) X A B A e 4y e e B
Hh AR R A TR P AR BT AE 10 000 5 LA R B
HAGIEFE T R A 3K 80 %6 LA _E 5 35 2 ol 4 Ak 36 4+ -
I &y A1) % HURE P AR A AN [ 0T o v B R R AL PR
4l B TESE T R /N T 4500, LGy, KRN
W T B HOXF 2 50 A BORCRE B L LG, MRS, D B B
Al P e ot 24 5510 e AR, B 25 300 Ay RO AE 13
i 230 v, 400 15 S48 R 2 24 00 1 9 O KL LG, A
F0.199~2.046 mg/L,. L HEZRHE WAERHZE.
PYEEh iz H LCy, 43051k 2. 733.4. 675 mg/L
6.470 mg/L; I B 8% ) 5] ) & %, H LG, &
307.862 mg/L. DL EZ5RFH], SRR H 35 1R 25 25 1)

MOHEZ AR BTHE R | H 23R 0] DU T4k B A
- i 4l B i BTG

AT IS 45 R R W] IR FUAG TR | e A% RS R LBk
48 g R e R LA TR 4 LI He 2 T 28 R B
X R A I B 4 R R O R AR R i LR S
T 4B T 45 e AR — B, LR A T 2 R
RV RAT A HOROR B VEAR L B A A A A B R
A% B S % T 6 R R A AR R AR B dUaR B R B
1 8 HUG P K A B 5 B0 e 2l
PR R S SR, it R B N 2 A 125 Fig
SRR LB HA i 2SR RO P AR TR U S ik
(Plutella xylostella )™ | ¥ 8 (Aphis gossy-
pii) QMK B (Bemisia tabaci)™ T X 43
B L3 TR 28 2% BRI K B 5 UK P (R*>>100. 00, U
Rk HL 44 T 28 A% U0 9K X AR B - gk 4y s B AT 5 2
14 A% HOWE M BN I TE B8 3R 21 e K
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ST AT AR DA AR A g 4 e R AR T I Y N 2
HEH

CHEZ W R PTAER R LRI T4
RGP, B AE IR AR 2, AR L RE
B AT 24 T 2R RN Y 2 R G MR B g &)y ol 2 3R
RS, X 520 M RF I A5 R A — B
A e A R T T A g R A T R
w6 BTk B AN [ L B O ] U 28 X
2G5 B BUREAAAE — E B 22 5% 0 7 SO0 Bk B A
Ik Ay ) A% HUTE P SR AR DU AT RE S AR O R AR
WA 25 4 MACR 218, A AL G 11 1 i 25 )5
48 h WY RE J7 . B 2 600) 4 LR ik 2 R0 8 2R M
R . PR S RO R A I i 4 Y SRR
HAROR MR — LW 5. CHZRER 4R
BRI A R AR A W IR A 24 S AR I B Y B
J7 5 T HL— Xt A bR A 22 4 xS 3
14 A 2 8 B AR A v Bk 156, WY AR 2 By IR LU
T LR % BT VR AL A R B BT LAAE AR B A i i
2y O B IR T LA Se e T DL B AR MR R U

A 50 {7 R ORI S T 14 Fol Ak UG AR
B 0 4 0 Al oY Ak R ROCR L 7E LD B 14 B 245
SN VE R AR SN TR E R R ] RS
Eo] SRR T A N T R N R N L R g
Jiie A% HOXC, i kR e 11 b AR HOR] ) R
# M A% F I BEAE TSR R Y P fhe R 4 R DL
TR MR il R AR R 6 e IR A U P
X AR B ARG e 4 Ui 1L, (35. 449 mg/ L) 8RS
I D 1 A 885 ) &)yt S8 [ % Hy phant-
ria cunea (0. 616 3 mg/L)"™ | B Hiy 2% 7%k Spo-
doptera frugiperda (4. 843 mg/1)""Y | 4> 40 41 Wk
Lithocolletis ringoniella (5. 86 mg/1)" Z& (1) L.C,,
Ko 550 H IR T Tt e 2 0L, >R TR I T 7 1Y FP 4
AR X A B H & iy LC, JR AR K 5 R R
PRI LCyo (/N b [ et S 45 il % 0
B AR TR A U] G ik R R0 B8 25 WR AN 4 O =00 AR
B I A R B ) B R - LR AT . I
A o % B0 AR 3 e B I6 A8CR i 5 R JU JUs
oty PR BRI R O IR KU A5 AR R G, AR YR i
AAT B XoF A A - g 4 e R B R R T T R A AR R
FR) s FES B A B I6 ROR 18 A Rk — 20 ) 0 20

Sk

1] AEAEMS. B PG AR 3 A 3% Trabala vishnou Lefebure Z %4 i
LT e A Be 24 . 1957,21(2) :103-108.

(2] XK. T —15, Al i & 55 Bk B A i g X v bR 04 1 R A
Wy e ] AL A9, 2013,39(2) 1 147-151, 169,
LIU Y H,ZHANG Y Q.YAN X F,et al. Damage of Trabala

[3]

[4]

L6l

[7]

(8]

[10]

[11]

vishnou gigantina (Lepidoptera: Lasiocampidae) to the sea-
buckthorn forest and its biological characteristic[ J]. Plant Pro-
tection,2013,39(2):147-151,169. (in Chinese)

WEN DM.YU L F,LIU Y H.,et al. Trabala vishnou giganti-
na Yang (Lepidoptera: Lasiocampidae) larval fitness on six
sympatric plant species in sea-buckthorn forest[ ]J]. Journal of
Insect Behavior,2016,29(5) :591-604.

A XK ARFIR], 45 SR A i kAR KOR B 5 LR aF £
WEWR R LT WA B R 274z, 2016,53(1) : 157-163.

WEN D M,LIU Y H,REN L L,et al. The effect of host plant
species on the development of Trabala wvishnou gigantina
Yang ( Lepidoptera: Lasiocampidae) [ ] ]. Chinese Journal of
Applied Entomology,2016,53(1):157-163. (in Chinese)
SRR SR BBV ok o i BRI DL E PR BRAE 5T
5 & ,2006,4(3) :19-21.

ZONG D L. Discussion on reclaiming techniques on seabuck-
thorn plantations for fruit types in Wugqi county[ J]. The Global
Seabuckthorn Research and Development, 2006, 4 (3):19-21.
(in Chinese)

B AEAR T AR L 4

LU T R R R A A
PYAL AR B 4% . 2006, 21(3) :54-59.

HE B,L1 G Q,XU D B,er al. The clonal growth and its eco-

XL

logical significance of Hippophae [ ]J]. Journal of Northwest
Forestry University,2006,21(3) :54-59. (in Chinese)
B SRR SR B S R RO i A S R R 5L .
WP o 2l . SRR, 2012, 32(3) 1 235-239.
WANG S F.ZONG S X,ZHANG ] T.et al. Biological charac-
teristics of the Trabala viahnou gigantina Yang (Lepidopter-
a:Lasiocampidae)[ ] ]. Journal of Shanxi Agricultural Universi-
ty: Natural Science Edition,2012,32(3):235-239. (in Chinese)
XA T Tl G T AT M 30 X R A o A O
B AN A 52w (). 74 db e kBB R 2 2 . HOAR B4
2018,46(10) :126-130.
LIUY H,YAN X F,LU P F,er al. Effects of low temperature
on development and survivorship of overwintering eggs of Tra-
bala vishnou gigantina Yang ( Lepidoptera: Lasiocampidae)
[J7]. Journal of Northwest A&F University: Natural Science E-
dition,2018,46(10) :126-130. (in Chinese)
ZHANG Y Q.LI X H,LUO Y Q.et al. The emergence and
rmating rhythms of Trabala vishnou gigantina (Lepidoptera:
Lasiocampidae) [ ] ]. Journal of Animal and Veterinary Ad-
vances,2013,12(17) :1404-1408.
TR A A WIS L B AT PR 45 R SRS I 8 &)y 1R A T R FE AL Y
Jeik T ). b= 56 4. 2017,37(2) 1 541-544.
WEN D M,LU P F,LUO Y Q.et al. Spectroscopic studies on
the host plant selection mechanism of Trabala vishnou
gigantina Yang (Lepidoptera: Lasiocampidae) [ ] ]. Spectros-
copy and Spectral Analysis, 2017, 37 (2):541-544. Cin Chi-
nese)
T TG SR AR X A L A DV A AR ARG I 4 0 1 2 ) 43 A
(1], 225241 . 2012,32(20) :6308-6317.
ZHANG Y Q.ZONG S X,LIU Y H.et al. Spatial distribu-
tion of Trabala vishnou gigantina Yang pupae in Shaanxi
Province, China[ ] ]. Acta Ecologica Sinica, 2012, 32 (20)
6308-6317. (in Chinese)



552 4 WRE 2 S5 - 14 Bl HURD 0 AR 2 ARG I 4 % )y B A% 32 o A 0 1 175
(127  frdkee, Lok, skatedn, 4. 3 FhIL[F 8 3 U B A9 8 LAY 2 [ 4y P,;, genes are associated with pyrethroid resistance in Anoph-

[13]

[14]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

At R AT L) ], AR 2= 84z, 2015,31(4) : 200-207.

YU L F, WANG R, ZHANG Y R. Research on the spatial
distribution pattern of three kinds of insect pests on Hippo-
phae rhamnoides ssp. Sinensis[]]. Chinese Agricultural Sci-
ence Bulletin,2015,31(4) :200-207. (in Chinese)

LIN J T,HWANG P C,TUNG L C. Visual organization and
spectral sensitivity of larval eyes in the moth Trabala wvish-
nou , Lefebur ( Lepidoptera: Lasiocampidae) [ J ]. Zoological
Studies,2002,41(4) :366-375.

SR 0 R WRTELNS L A5 R TR I g Xk AN [ AR ) A 3 04 i
B PELT ] AR, 2017,43(1) :40-45.

WU L Y,XIONG X, WANG X M. The complete mitochon-
drial genome of Trabala vishnou guttata (Lepidoptera:Lasio-
campidae) and the related phylogenetic analyses[J]. Geneti-
ca,2016,144(6):675-688.

PRk, ok ok, vk B b BE 45 4 255 B wE e L) . B vl
Mol BHE . 2000(2) : 36-39.

XK A, 2 6 AL, )BT, A5 O TS 00 AR B P g 1 8 R 1R
FALT . BRPEAR AL B2, 2019,65(5) : 44-46.

S, bR R IR L A 4 R AR ) 24 590 6 i 2 R A I gk
A E N O )] RBCR A2, 2015, 43(5) - 144-
145,147.

BTG B PR XK AL AL 6 R 2450 By G AR R - i Al L
RS RGRATA [T, PE bRl 22 4], 2012, 21(10) : 165-168.
ZHANG Y Q,LUO Y Q,LIU Y H,et al. Toxicity and effica-
cy evaluation of six pesticides for controlling Trabala viahnou
gigantina Yang larvae[]J]. Acta Agriculturae Boreali-occiden-
talis Sinica,2012,21(10):165-168. (in Chinese)

g, W T AR AL LR R Rl i S 5 ni R 4
HORE 3 B H ] By P 38R L) . A PR 22 41, 2012, 839/(2) : 147-
152.

LI Y,HAN J, Yu C L,et al. Toxicity and control effect of
seven insecticides to Holotrichia parallela[]]. Acta Phyto-
phylacica Sinica,2012,39(2) :147-152. (in Chinese)

JEL D, R 96 5, R L S 14 R U X I S S 2 Al
i A Fy 05 017, 46245,2012,51(3) :209-212.

TRIBZR BRI, AT, 45 BV G v DX 392 2R el 7 53 4 JTURM X
A4 Tl 2 6 R0 9 B0 25 PR IP AR [0 . PG b bR BE 4 . 2017, 32(2)
197-201.

ZHANG X D, WU R X,ZHAO Q,et al. Resistance monito-
ring of Panonychus ulmi from apple orchards to four acari-
cides in Guanzhong[ J]. Journal of Northwest Forestry Uni-
versity,2017,32(2) :197-201. (in Chinese)

BRAEAR . AU BR HAG TR X FA bR A L AR R A% 1 I 2 [T ], R AL
Moll K2 2= 4 . 1987 (1) :52-60.

QIAN F ]J. Determinations of the toxicity of pyrethroid to
several important natural enemies in the pinery[ J]. Journal of
Nanjing Forestry University,1987(1) :52-60. (in Chinese)
RANSON H,PATON M G.,JENSEN B,et al. Genetic map-
ping of genes conferring permethrin resistance in the malaria
vector, Anopheles gambiae [ ] ]. Insect Molecular Biology.
2004,13(4):379-386.

WONDJI C S, IRVING H,MORGAN J,et al. Two duplicated

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

eles funestus ,a major malaria vector[ J]. Genome Research,
2009,19(3) :452-459.

HAMA H. Development of pyrethroid resistance in the dia-
mondback moth, Plutella xylostella Linne ( Lepidoptera:
Yponomeutidae) [ ]]. Applied Entomology and Zoology,1987,
22(2):166-175.

FAETE R T E R m At/ SO LB A B B AL
il L1, B £ 40 , 2008.35(6) :541-545.

WANG J J.HAN Z J, WANG Y C. Mechanisms pyrethroids
resistance in diamond back moth, Plutella xylostella (L),
from Nanjing[ ] ]. Acta Phytophylacica Sinica, 2008, 35(6):
541-545. (in Chinese)

R PR WL DR Y AR B EAR S PTG B S AR LT ). v b
Al 2 42, 2000,9(1) 1 118-122.

HONG B,CHEN A L,FENG J T,et al. The current study on
the insecticide-resistance of cotton aphids in Chinal[ J]. Acta
Agriculturae Boreali-occidentalis Sinica,2000,9(1):118-122.
(in Chinese)

WANG R,CHE W N, WANG ] D,et al. Monitoring insecti-
cide resistance and diagnostics of resistance mechanisms in
Bemisia tabaci Mediterranean (Q biotype) in Chinal J]. Pes-
ticide Biochemistry & Physiology,2020,163:117-122.
ZRTRJTL 3 Rl 24 R0 A AR S G g 0 A OR LT . WLk
A FE2%,2013(11) :1456-1458.

PRAVALLIKA B K,PARIMALA S,SUMAKANTH M. A
review on natural pesticides[ ]J]. World Journal of Pharmacy
and Pharmaceutical Sciences,2017,6(9) :731-742.

BT ERZEE L IR B A L AL LR R R X A A R R D /N AE i Y
AW LI, B E R R, 2018,39(3) :59-65.

B HE L AE DR P22 R, AL A s D G ot e X S [
25 N T R T ] 25 80 [T ). R 25 .2018,57(10) : 762-763.
BHOVE, RPN 55 S NIIE 6 Fi il A48 JUR) X A
TR ML M T[], IRBE R 24,2020, 42(2) 1 329-334.
LU Y H,TIAN J C,ZHENG X S,et al. Laboratory toxicity
test of 6 chemical insecticides against Spodoptera frugiperda
[J]. Journal of Environmental Entomology,2020,42(2) ; 329-
334. (in Chinese)

IR, A, S, A5 R TR IS 8 % USR] X S 2R 4 B0 i
Y3 N T SRR RLCT ] o R B, 2019(1) £ 65-67.
FIEAG 20 PRt L 45 U R AN R 2 X iR K b £ A
PR A 0 0 1 B T B K 0. FRBE B A ). 2019, 41(5) £ 968-
973.

WU Z W.,LI Y,XU J,et al. Control efficacy of tebufenozide
and emamectin benzoate against Spodoptera frugiperda both
under the lab and crop field conditions[ ] ]. Journal of Environ-
mental Entomology,2019,41(5):968-973. (in Chinese)

KT T FIRE R A LR A s ) % S ) & N
J1 B VHTE] B R LY. o e A 2 3 4T, 202036 (12) : 127-131.
ZHANG X X,ZHAO F B,BAI T T,et al. Several insecticides
to Spodoptera exigua ; indoor toxicity and field efficacy[]].
Chinese Agricultural Science Bulletin,2020,36(12) :127-131.
(in Chinese)



