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gensis and Tetranychus truncatus in Aksu, Xinjiang, we utilized the slide-dip method recommended by the FAO to
investigate the toxicity effects of nine acaricides on two species of spider mites, T. dunchuangensis and T. truncatus
in Aksu, Xinjiang. The toxicity of nine acaricides towards female adult 7. dunchuangensis increased with rising
concentrations of the agents. The results indicated that abamectin demonstrated the highest toxicity against
female adult T. dunchuangensis, LCso is 0.013 4 pg/L. Spirotetramat, etoxazole and cyetpyrafen also exhibited
high toxicity, LCso are 16.593 pg/L, 18.449 pg/L, and 29.370 pg/L, respectively; Fenpropathrin showed the lowest
toxicity among the nine acaricides tested, LCso is 636.291 wg/L. The toxicity of the remaining agents against female
adult T. dunchuangensis fell between these values, specifically: pyridaben 104.854 pg/L, fenbutatin oxide 164.132
wg/L, bifenazate 245.507 pg/L, and fenobucarb 435.702 pg/L. Abamectin also demonstrated the highest toxicity
against female adult T. truncatus, LCso is 0.203 pg/L. Pyridaben, bifenazate and spirotetramat showed greater
toxicity towards T. truncatus, LCso are 13.801 ng/L, 19.596 pg/L, and 61.379 pg/L, respectively; Fenobucarb
exhibited the lowest toxicity in this group, LCso is 618.146 pg/L. The toxicity of the remaining chemicals against
female adult T. truncatus fell between these values, rated as fenpropathrin 65.974 pg/L, cyetpyrafen 93.083 pg/L,
fenbutatin oxide 121.919 pg/L, and etoxazole 182.520 pg/L. The study also found different levels of resistance in
various species of spider mites to the same acaricides. We recommend rotating the use of abamectin, spirotetramat
and etoxazole as conventional acaricides for the control of T. dunchuangensis; For controlling T. truncatus, it is
recommended to rotate the use of abamectin, pyridaben and bifenazate as conventional acaricides.

Key words : acaricide; Tetranychus dunchuangensis; Tetranychus truncatus; indoor toxicity evaluation

0 51 &

BT E R IR 7 X, AR AR P e A AR AR b A A S B A AR R K S R
HiE . 20234 B SRR AL AU 2.4x 105 hm?, 7 4 E R TR AY84.98% 5 KA f 5.1 10 ¢, 4 4L
FRHEI90.99%. SR, T LLAR B A A E 00 B RS INE B AR A AR 0 R A W] S B AR 10%~25% , K
RAAEGATIAS0% LA b, iR P B R e . I 2 P 2N (Acari) . HIELH (Acariformes) . 281
H (Trombidiformes) . M##&} (Tetranychidae) BUFEHEPERIZER, B—REEMRAEAY, MBI r0K
AW, HARN CBEET . GENPESR, R R B S AR I SRR K A . R TR iR AR R
WAL 27 2450 L ARG A BT PR BUIR | B2 PEAIL S AT G TSR W 54 05 TR X A e 1 B 38 B A T T 40 AT
I H AR A B R R E 25, A E PR AR B I AR ) T B0 BIFSEERE A2
Fofr ey 1 A N B0 OB 2GR e AR B R, X TR X AR s T 2 M 25 R, TR S Y
2GRN S 2550 FH R B AR ik e A R R . B R R S LR A AR A A A 22 S, s XA AR
VL +HH 3 H 085 Tetranychus turkestani . —IXEM W Tetranychus urticae i 3, FESmdh XA AL [ 322 RSkt
1§ Tetranychus dunchuangensis (FXEMIE R — 2K 2 BTN, 2500 THN AR, b EREA )
FIEIE 155 Tetranychus truncatus"=2 . BT i@ A0 + H 00 m-dh - IR sl | —BEr 53 I e HaE 5
Z 010120 B ST U 6 RE 000 A 1) SCHREE UL . A BV TR EE RO , ma s AL | SRR AR H 253, A
Pl S ] 7 M DX 3 ) e B Bk ™, T O S A A 7 R A E ) R AR S I 9
AN TR 245 3500 X685 55 T 5 73 L DX SR | 4O Pl D RCR B B, DASBI B AN [ 24 ) 0 S0k i | 4O il e
RERRE NI RICR , TERRAELE 7 E oA B S b v o b DXAR g 1 255 BB 4R IR A48 .

x 1 BT XBUEME . SRHERESER

s PRI 25554
KZL (Gifcihiat) o] 5 75 b DX e A B S O A L B S A N 41.072 5, E 80.449 1
YGQ (RTH %) FA] 5 7 b, X B S o T AR T 2 B AR ER R IR A N 41.017 4, E 80.385 0
NYSLT (f—Ifi7s@l) Ae— 7S A — i N 40.968 8, E 80.465 0

1 BPFRRRREE S S
1 #RIEAH;
1.1 i HIERGR
AR YR A R i | AR A R, 20234F7 H 351 T B o A s X IR A B v AR 2 R s LR | BT s
THRTH S BARPEGIRN L R—ITS I —& , A6 S AR RS, BACREE S B IR, FREEN



55540 AT PT, A « ANTR] 2470 0] SO -5 O 6 1) 2 2 I 601

LI | AR I R [ SC 0 %, SR RR/KIR IR 26 CCI N TRE N, PR I/N—SB0r Soa i | #50%
I} 5 06 104
1.2 REHZE

K FHFAOHERZ 3% R BA 3 K821 emXL S
TG B A2 em S, WAESRDE 1) —mi. FHOS B2k
R34 H 4 AR B | R LA SRR 7R ey L, 5
FRZ1303k | AP T (K1) . ORs FIsr B A icre G .
A— 2R AR TS B, B 126 CIIAT i, e —
N, 4 WEBik. BRIET-MA , SBN A7
RE R R 9FPFE 25 TS ERECHI AL 000 mg/ LAY i
W, 1910.05% Triton X-1007K A BOEERBGZ BRI,
BRIV . ERZG RIS E S (552), B 1 BRBRRATE
WHEE , L40.05% Triton X-1007K AT R2s AR IR 41288 Fok AT M st i — iR 2 R 20 o h 4 35
s U, T K AR T BRI R I 2 THT ) 22 AR 2. 2R3 442 FR VR3] i 104 24 70 Wk B~ il A 48 g
L, BN T RS, 24 WS BURBERIET M. Kt /N BB b O 2%, JLE L DTG sh#
HBET.

L R —

* 2 HRRWKRELE

i Res AR W2 /(ne/L)
AVJS 92.9%BAT 4 1 K R 24 1.0.1,0.01,0.001.0.000 1
DML 95% Ik 7 Ji7 25 10 000, 1 000 100, 10, 1
ZDW 9T T B ZY 10 000, 1 000 100, 10, 1
Sk i JQJZ 92% H1 R AR 2y 2 000, 1 000, 500, 250, 125
LBJZ TSI A R R 24 10 000, 1 000 100, 10, 1
YZMJ 95% £ Mg I I 24 10 000, 1 000 100, 10, 1
YMZ 96% 2.tk Ji 25 10 000, 1 000, 100, 10, 1
LCYZ 98% I8 11 £, iR 2}y 10 000, 1 000, 100, 10, 1
BDX 96.6% 4 T B2 10 000, 1 000, 100, 10, 1
AVJS 92.9% BT 4k 1 & R 24 10,1, 0.1, 0.01, 0.001
DML 95% Ik 72 Ji7 25 10 000, 1 000, 100, 10, 1
ZDW 97 % T gk 2 10 000, 1 000 100, 10 1
BT JQJZ 92% H H 2k IR 245 500, 250, 125, 62.5. 31.25
LBJZ 97 T Bk AR R i 2Y 10 000, 1 000 100, 10 1
YZMJ 95% . Mk g i [ 2 10 000, 1 000, 100, 10. 1
YMZ 96% 2. I Ak J5 245 10 000, 1 000 100, 10 1
LCYZ 98% 4R 1 2. Tig )5 2 5000, 500, 50. 5. 0.5
BDX 96.6% A T B2 10 000, 1 000, 100, 10, 1

¥ : AVJS. DML, ZDW . JQJZ.LBJZ. YZMJ. YMZ ., LCYZ . BDX/> IR RTLEE % . whili R . P T . R aU34Ms |
ORI | el . Z g | 02 d 20 R T, IR
1.3 #iEE
F|FExcel 20131 Graphpad prism53 4L BEHE , THAZOE Mg | 08 e s A 5] 25 75 BE R i3k
T2 RIEFET- 3, X HARRIZG R | AR AT 25 2 A5 i 205 R Polo X (A3 B el e, F|FHIBM
SPSS StatisticsTHE 2 AL Cy SILEAF XN . RI7FENT, 3852 W2 AN [F] 35 8 2 7 RN~ FA 7 FAE 25
PEARINGS: , RHBEGEH R B LR Y 95% B A5 PR i 240, R g a2 MBI LCy 22 R 15 3 .

FET3 (%) = (BRI S — 865 17 OB AR BT U x 100 (1)
BEESET R (%) = (AL BRLHBET R — XFRRLHAETR) /(1 — XHIRZHIET-R) x 100 (2)



602 B KR (A ARBI A RRIES0) 20244F

2 HRERH
2.1 ORI XS P e i it X BUE M iR S 1

F 3T AL, ORI AIAASE R > 10.000=0.959, A E KT, Bly S BEADG , BEToRh 2570 fifi Pk i
SRS SE TR R R IR ARG, O 24 50 I BE A BCR B R 1 T e IR, ELAS IR 24 550 % Ak e
T P B R CRATAE— R 22 5. Horp o BT TR 28 6 S0k 96 0 s 11 5 7 85, LCs M0.013 4 pg/Ls BRI Z,
Tt . 2 A | 27 e s I Yo SRR g O S R R AR B B BE ST, LCs0 /o 16.593 wg/L . 18.449 wg/L . 29.370
wg/Ls FHARUAE TR X AR SR P 6 o i S B B 23 I 7R OFP 25 70 eI, LCs0 M636.291 pg/Ls HARZGFINT It
T A P SO 1) 7 A R LR 2RI 1 28], R/ Dk ki R 104.854 g /L. 2K T 85164.132 pg/L .
B FR245.507 wg/L ., T 8i435.702 pg/L.

R 3 OMZTIX e e X BRI AR

Bl B 77 [ JH LCso (95%Ef5MR) REREbMEZE  ROMEH HXRE
FI4EB R y=5.546 840.291 9z 0.013 4 (0.006~0.030) © 5.546+0.291 9  0.756 0.991 6
ki 7 y=4.259 4+0.366 5z 104.854 (54.106~203.200) © 4.259+0.366 5 2.252 0.987 3
T B y=3.795 140.456 62  435.702 (236.019~804.325) **  3.757+0.4614  5.540 0.983 3
HEHHE  y=2.354 44+0.943 62 636.291 (490.478~825.453) *  2.35440.943 6  1.087 0.987 6
BAMIEE  y=4.304 240.291 1z 245.507 (104.746~575.424) > 4.21840.300 1  0.968 0.988 0
ZWBINE  y=4.371 8+0.427 9z 29.370 (15.723~54.861) ° 4.37240.4279  2.082 0.989 1
Z I y=4.751 840.196 1z 18.449 (12.743~71.434) © 4.75240.196 1 0.886 0.984 2
B Z Mg y=5.056 540.295 4z 16.593 (4.896~56.232) © 4.72940.222 0 1.296 0.991 9
RKTH y=4.472 840.238 0z 164.132 (60.201~447.492) P¢  4.473+0.238 0 1.323 0.983 2

T ARIFREFRR 2550 M b 322 5 i 3 (P <0.05), FA]

P P2 TR, b 24550 %ot SR P PO 25 1 500 M s SRR Ay B 24 T 28 > R L 2 > 2 e > 2 el > Wkl
FSHET BB > P T R P REEE:. P aaanE 0 5 H e SRy RIs RN B35 225 (P <0.05), HoR
AN Z 0] %A 22 57

800 p= a 800 =

1 i

600 = b 600

2 400 = 400 =

AL A%/ (ng/L)
o
BOE )L/ (ng/L)

b
b

h d
200 p= 200 = b
- be
cd I
e e e e d d =t
= o T | | d 1 = I I

: T 1 L S T
AVJS DML ZDW JQJZ LBJZ YZMJ YMZ LCYZ BDX AVJS DML ZDW JQJZ LBJZ YZMJ YMZ LCYZ BDX
PRz PRz
2 ORI B 52 7 X BT i B 1 3 OFhZGFI X oE Al X B AT iR RO = 1

1 ARIFHRFRRAFG R 25 B3 (P <0.05)
2.2 ORI BA 5e 7 b X B L I i Y &5

R4, ORNE B REr > 10.001=0.959 , AR B EIKT-, By 5@ BEARC , ULRA RN 24550 (o Ve
SO M T AR 5 R B IR AR DG, OFh 24 0 A R A BCR B TR EE (Y T R i, ELASTR) 245 750X (oAU - g
B R R BCRAAAE—E 25 5. Hor o BT T 22 X O I 1 ¥ 5 J0 5 1, LCso 4 0.203 pg/Lis Wkl R |
IR kG | A2t 2T AR - o i s AR I EE T, LCso20 B M13.801 pg/L. 19.596 pg/L . 61.379
we/Ls T RO AR i B s S B0 BB T AR OFP 2570 FP IReAIK , LCs0oM618.146 pg/L s HARZGHIX L
TR I RSO G 1) 25 97 R T LR 2430155 =2 8], K /N33 W U4 TiR65.974 we/L . ZMRIHITG93.083 pug/L
RTH121.919 pg/L . L4HmHE182.520 wg/L.



55540 AT PT, A « ANTR] 2470 0] SO -5 O 6 1) 2 2 I 603

R 4 MG se 7 it X B A i R 25

2571 st By LCs0 (95%E{5HR) RELTMEE RHE MR
P4 ZE  y=5.177 04+0.275 1z 0.203 (0.160~0.257) © 5177402751  1.739 0.980 6
Wik 5 y=4.419 74+0.509 1z 13.801 (7.530~25.296) ° 4.420+0.509 1 7.431 0.979 8
T y=3.994 540.360 2  618.146 (247.746~1 355.968) *  3.903+0.385 8  0.488 0.999 3
HEHEE v =3.349 7+0.907 1z 65.974 (48.027~90.627) ® 3.3504£0.907 1  0.431 0.995 8
BOORMHRE v =4.595 7+0.312 9z 19.596 (8.239~46.606) P 4.5964+0.3129  0.507 0.996 4
RSy =4.323 540.343 6z 93.083 (46.162~187.693) P 4.32440.344 0  1.749 0.989 6
2. y=3.740 440.557 Oz 182.520 (113.966~292.312) ® 3.624+0.588 3  3.306 0.981 6
BhzZEE y=4.095 04+0.506 1z 61.379 (37.227~101.199) ® 4.09540.506 1 0.476 0.997 4
KTH y=4.275 14+0.347 5z 121.919 (60.808~244.446) ° 4.275+0.3475  1.994 0.988 7

P PRI TT 1, O 24570 X AR - 1 2 13 280 DA 25 R AR R o T 4 25 > W 372 > B i > 22 et 2 7> PP
BTG > Z I > T B> Z 0> b T B P T R I S SRR S R BUL B R (P <0.05), HARZ
FUAH . 2 [0 5 2 5
3 itie

FURT, S | AR i e S BT 5 3 b X 2 2 W R R A VR R T B3 oy A ol Ak 5
BN LR, R S RE TR, TAEZAMEY) 34, YR RO RRESE S APIALS , B, JE%
A X BT i 55 DX 6 1 42 T SR

YT, AR R BTA T B 2 2 R 022 EAR Al IS SRR DR, JF ELATTE 2 RMEY B
DRI, B E 2G50, i R 2%, BRI . N, K AL SR 25 | o St Xt 22 Rh 2
FUF=AEHUZGE R . i, AR SCHEZS SRR, AR R 24308 7 ST 5 i DX ekl . 4TIl 4035 N B )
HEAT TWSE , IR T O 245700 T 0 ST i 5 i DX S5k il . TG Il 48 7 Ak, A 39T ST i 5 b AR - £
e BA RIS e

RV HB BN =2 DX R 25700 OB 25 MK AR R 240, RN RV DI SE T S [R50 B 24 30 o R i 14 5
J7 (B 5 A R Al A e T AT BB ), 22 IS ) 245 300 %P (s - Il e U 11 75 ) 25 R K, 5 0R3%
P BT 24k T 2 RV - PATRO AOE  HE U FO LC o B M 1.8 g/ LFI26 pg/L, B0 B3 THE A2 ; A
SCHZE T OFd 245300 %ok S5Ok P RN RO i 1 25 0 (A o Y58 Ay ST i 5 XS PSR ), 45 SRR T Ak 4 22
O il 2R VB A o £ A o e B Y L C50 10,203 g/ 13.801 pg/L . 19.596 pe/L, H B EET
FCEHHRZH) , BER R SR RE 2 (8] R 25 50 OB 2 AP AE 25 5. S AR AR AR 0 1 Tk , TR
AL DAL T AR i 0 B VA AT 1A

B2 B 25— R BRG], ook B B SRR, Bl M2 RS, Tk
HARZ B SHPE R, SECEMARCE , BKIZE, TSR B 12k 2 82— R RS R
UG X1 WAL SRR AR S0, 2R s, SO ikl B R IR 0T A 4 B R 2 R ARG 1 T 1
MR BG T A R, BELORT 2 e 1F 5 (R R0, B B FE T, BRAR At 1 B RE 7 5 DRIV F AL
W, AT X A A R A B R TR ATV SR AR A B B B A TR AR 20 ki R T
LR AR AL SR R0 (METT) , 3550 3 L 2140 | 2 4l SURIE A58 R etk T s
SURRIDE AR A, M ITTRELIT T A% 3 R R S A T bl FIOSERS | (750 e 3 EA T RE R AR A A
PETE S, TS B A U, 5 b X (0 A K CRIAE O | 50 RO F e ) 0 AR RO BOR: , W 3
Al AT B S SR A P I 27) . O PR O 240 v BT 24 T 2 X 20 o R T 0 1 55 84 o B
4 %

L5 IR, R B OFh 24 ) 149 T Yo S0k s RV 6 7 A — S B TR ARRKCR, . B TR SOk i, 5 R e s 3
AR Ry BT LE T 25 > 1 1 2,16 > 2 A > 2 R > s 2 > 5 T80 > I JURTGE > b T > P L3168, st P
R B ZEE . LW IBTTAZR) , SRR A B P S s I 7 A 2, T P 2RI | mA



604 B KR (A ARBI A RRIES0) 20244F

R ETBE R BRGEIE I, R i BRAR IO B4 3R > ki 5 > R PR >8R L £ 1>
T > SR >R T B> L0 > T, U BT R R | kg 2 | BRI DA B LA 257, By Ik
A T B Mg A U2, AT PR AL g | VSR L SRR 1T o AR 2]

S

(1] Z8fgnR, TAM, 2295, 6. ofp R AT B BB IR LK), BBl , 2020, 57(11) : 2075-2082.

LI H Q, WANG D M, LI H B, et al. Indoor toxicities of nine insecticides to Apolygus lucorum Meyer-Diir in agricultural
district[J]. Xinjiang Agricultural Sciences, 2020, 57(11) : 2075-2082. (in Chinese)

[2] ZE&. BV R RERR L BT (0], AR IRIEIIST , 2007, 28(2) : 181-184.

LIJ Y. On choices of agricultural characteristic advantage industry of Xinjiang[J]. Research of Agricultural Modernization , 2007,
28(2): 181-184. (in Chinese)

(3] WEWRH, BEmeNE, EHEZAE, 55, MEW S SRR G B ORI Sy (7). N R HE, 2013, 50(2) : 321-328.

HONG XY, XUE X F, WANG J J, et al. Integrated control techniques for spider mites on important crops[J]. Chinese Journal
of Applied Entomology, 2013, 50(2): 321-328. (in Chinese)

[4] B, SKAAMA T SCHORE, SR, A AR SR HTZG TR BUIR S BRI 7). R IR, 2023, 50(3) : 559-577.
ZHEN C A, MATHETUMUGULI A, ZHANG S, et al. Current status of insecticide resistance in cotton spider mites and resistance
management strategies[J]. Journal of Plant Protection, 2023, 50(3): 559-577. (in Chinese)

(5] X, AEEA. FERM BRI D). KRITRSAZR (A RUR) « A548, 2007, 4(3) - 9-12.

LIU B, GUI L Y. Research progress of Tetranychus cinnabarinus in China[J]. Journal of Yangtze University(Natural Science
Edition) : Agricultural Science Volume, 2007, 4(3): 9-12. (in Chinese)

[6] ADESANYA A W, LAVINE M D, MOURAL T W, et al. Mechanisms and management of acaricide resistance for Tetranychus
urticae in agroecosystems[J]. Journal of Pest Science, 2021, 94(3) : 639-663.

(7] EEIE, £E@E. o EE AT A R BRRER D). R AR, 2000, 37(1) : 36-41.

WANG HF, JIND C. A review and prospects of acarology research in China[J]. Entomological Knowledge, 2000, 37(1) : 36-41. (in
Chinese)

(8] FRSCHE, W, MR, . HER E KR EWRN IS K AEE WA, Bl Rl 2001, 38(4) : 198-201.

GUO W C, XU J J, Tuerxun, et al. A study on the distribution and harm of maize mite species in Xinjiang[J]. Xinjiang
Agricultural Sciences, 2001, 38(4): 198-201. (in Chinese)

(9] FlizRiE. il T k). B AR B RS#244R , 2003, 15(3) @ 23-27.

LU C Z. List of agricultural mite pests in Xinjiang[J]. Journal of Tarim University of Agricultural Reclamation, 2003, 15(3) : 23-
27. (in Chinese)

(10] XUT&l, 240, K78, 55, WK - MR 2 ARG i SV S5 B 0o E S M e R R P A K R RS ). B
L K2F24, 2023, 46(3) @ 223-233.

LIUXC,LIMD,ZHANG Z X, et al. Effects of sublethal concentrations of azoxystrobin-etoxazole and etoxazole on the growth and
development of Tetranychus turkestani and Tetranychus urticae[J]. Journal of Xinjiang Agricultural University , 2023, 46(3) : 223-
233. (in Chinese)

(11] FE/NRG, SRS, SRAEH 55, AR EOE 6 10 RE 1 K B A R e RIS 0], PR R B2, 2013, 35(3) « 322-
327.

TANG X F, ZHANG Y J, WU Q J, et al. Toxicity of different acaricides and synergy of organosilicone surfactants to Tetranychus
truncatus Ehara[J]. Journal of Environmental Entomology, 2013, 35(3) : 322-327. (in Chinese)

(12] ER, ML, DR, B S BA[I]. i3k, 2023(7) : 83-84+89.

WANG R, LIY Y, LUO C. Identification and control of the Tetranychus urticae[J]. Vegetables, 2023(7) : 83-84+89. (in Chinese)

[13] FAO. Revised method for spider mites and their eggs (e. g. Tetranychus spp. and Panonychus ulmi Koch)[J]. FAO Plant
Production and Protection, 1980, 21: 49-54.

(14] [FMITYL, ZRAEE, Gobh , 25, SFWHT BRI HURDO AR IR A4 22 N 25 D02 B T W) 2554 0] iAol B2, 2021, 58(8) : 1454-1459.
YANH J, LIW Z, LIANG H, et al. Indoor toxicity and field efficacy of three neonicotinoids against Aphis gossypii[J]. Xinjiang
Agricultural Sciences, 2021, 58(8): 1454-1459. (in Chinese)

[15] RIE=. B FHExcelifF 77 2T FIZ 5 HLER (D). LReRIER, 2014, 42(14) : 4172-4174-+4182.

WU Z Y. Analysis of variance and multiple comparisons by Excel[J]. Journal of Anhui Agricultural Sciences, 2014, 42(14) : 4172-



55540 AT PT, A « ANTR] 2470 0] SO -5 O 6 1) 2 2 I 605

4174+4182. (in Chinese)

[16] ¥HGAE, ] A, R HPolof #4148 253 18 A LL A /BT [9). Ak 2441 , 2014, 26(6) : 1552-1557.

CHANG J H, HE Y P. The analysis for comparing the pesticide toxicity data using the Polo software[J]. Acta Agriculturae
Zhejiangensis, 2014, 26(6) : 1552-1557. (in Chinese)

17 BHAE. FIASPSSEATTR R HAIMLCso[7]. EEHAII, 2006, 43(3) : 414-417.

JIA C S. Calculatiang the LCsq of insecticides with software SPSS[J]. Chinese Bulletin of Entomology , 2006, 43(3) : 414-417. (in
Chinese)

(18] WAL, LEIE, FMIE, . PR EE R A SLEA BHATIHERE ], IR, 2018, 44(5) : 42-50.

PAN H S, JJANG Y Y, WANG P L, et al. Research progress in the status evolution and integrated control of cotton pests in
Xinjiang[J]. Plant Protection, 2018, 44(5): 42-50. (in Chinese)

(19] SKEHHE , AR, 2. ANTR] AR X AR 5 42 s K P ) 24580 (0] AR AR 2 B, 2011, 20(1) : 10-11+-38.
ZHANG L H, CHE L M, LI W. Virulence determination and field efficacy test on different acaricides against Tetranychus
truncatus EharalJ]. Journal of Jilin Agricultural Science and Technology College, 2011, 20(1): 10-114+38. (in Chinese)

(20 FFPRIC, FUbEG, BRI, A5 sFORER S XURHT/INEEEE A DA RR T (0], ROl B2, 2020, 57(6): 1127-1135.

FU Z S, BAT H R, TANG S Q, et al. Combined control of cotton spider mites by three kinds of acaricides and Neoseiulus
bicaudus[J]. Xinjiang Agricultural Sciences, 2020, 57(6) : 1127-1135. (in Chinese)

(21] ASZE. 6Rh AR5 AT AR R O T - T HE 9 1) 2 00 7 Bl A T 2 0l 4 22 M (D] B8R SF - BTSRRI R
%, 2020.

ZHENG X. Toxicity of six acaricides plus four synergists to Tetranychus turkestani and the safety of Amblyseius cucumeris[D].
Urumgqi: Xinjiang Agricultural University , 2020. (in Chinese)

(22] ZARH, W/, sk, 45 R0 R b HHI R i 52 A5 008 S22 ATAN (). BrsEAO R, 2012, 49(12) : 2229-
2233.

LIDY, WANG X D, ZHANG J H, et al. Indoor toxicity measurement of various miticides against Tetranychus turkestani and
their safety assessment[J]. Xinjiang Agricultural Sciences, 2012, 49(12) : 2229-2233. (in Chinese)

[23] HONG XY, ZHANG Z Q, LI G Q. Tetranychidae of China: A review of progress, with a checklist[J]. Zoosymposia, 2010, 4:
133-150.

(24] SZRNAE. LA PG 00 24 P M D0 R X o R RV 24 g 2R OB PEDLERITSE (D). A0« PEALRARBIECR Y, 2015.

PENG L J. Resistance monitoring and resistance mechanisms of Tetranychus viennensis to pyridaben and abamectin[D]. Yangling :
Northwest A&F University , 2015. (in Chinese)

[25] B DZR. “BEMEERBZGH LOEHLBEATSE (D). 84 Il K24, 2002.

ZHAO W D. Studies on insecticide resistance and mechanism of Tetranychus urticae[D]. Tai’an: Shandong Agricultural Univer-
sity, 2002. (in Chinese)

[26] B/, FAEA, RECFDR. R 2R S 2R O XA R £L sk i3 R E T SE[9). LB R ERLF, 2016, 39(4) : 228-232.
ZHONG X L, SHI X G, XIONG J M. Synergistic effects of spirotetramat and etoxazole mixtures on Panonychus citri McGre-
gor[J]. Biological Disaster Science, 2016, 39(4): 228-232. (in Chinese)

(27] KWL, B Ss kR AGTEE LT7 OKEIFE D). 22 H Rl R, 2014.

SONG L W. Resistance inheritance patterns and risk assessment to pyridaben in Tetranychus truncatus Ehara (Acarina: Tetrany-

chidae)[D]. Lanzhou: Gansu Agricultural University, 2014. (in Chinese)

REwEE: 7K H MR

(L3ES 598 T7)

[24] JIANG Y F, CHANG S Y, WANG Z Y. TransGAN: Two pure transformers can make one strong GAN, and that can scale
up[EB/OL]. 2021: 2102.07074. http://arxiv.org/abs/2102.07074v4.

[25] SONG Y X, YE Q W, XU M K, et al. Discriminator contrastive divergence : Semi-amortized generative modeling by exploring
energy of the discriminator[EB/OL]. 2020: 2004.01704. http://arxiv.org/abs/2004.01704v1.

REHE: BHR



