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evaluation of Hippodamia variegata

SONG Bing-Mei* " JANG Yan? CHEN Xin*® CHENG Wan-Nan*
ZHANG Yu* PAN Hong-Sheng” ™
(1. College of Life Science and Technology, Xinjiang University, Xinjiang Key Laboratory of Biological Resources and Genetic
Engineering, Urumgi 830046, China; 2. National Plant Protection Scientific Observation and Experiment Station of Korla, Institute of
Plant Protection, Xinjiang Academy of Agricultural Sciences, Urumgi 830091, China; 3. Engineering Research Center of Cotton, Ministry
of Education, College of Agricultural, Xinjiang Agricultural University, Urumqi 830052, China; 4. State Key Laboratory for Biology of
Plant Diseases and Insect Pests, Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract [Objectives] To determine the resistance of Aphis gossypii to different pesticides and identify those that are safer for
Hippodamia variegata. [Methods] The number of A. gossypii and H. variegata larvae and adults in each plot after the
application of 13 different pesticides from 8 different types was quantified using the five-point sampling and visual methods. The
effect of each pesticide on A. gossypii, the corrected rate of decrease of larvae and adults of H. variegata, and the ratio of H.
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variegata to A. gossypii, were also measured. [Results] A. gossypii were more susceptible to sulfoxaflor, flonicamid and
afidopyropen, which at 3, 7, 10 and 14 days after application had reduced numbers by 73.53%-97.46%, respectively. The ratio of

H. variegata to A. gossypii was aso higher in plots treated with these pesticides (0.0168-0.0927). With the exception of

acetamiprid, dinotefuran and spirotetramat, the other 10 pesticides tested were relatively safer for H. variegata larvae. The effects

of all 13 pesticides on H. variegata adults were low; the corrected decrease rate was 6.73%-32.61%. Among the pesticides tested,

dinotefuran, clothianidin, thiamethoxam, nitenpyram and pymetrozine had the least effect on H. variegata adults (7.37%-31.00%).

Except for imidacloprid (7 days after treatment), acetamipri (3 days after treatment) and dinotefuran (3, 7 and 14 days after

treatment), there were no significant differences between the corrected decrease rates of H. variegata larvae and adults among the

other pesticides. [Conclusion] Sulfoxaflor, flonicamid and afidopyropen are both more effective than the other pesticides tested

for the control of A. gossypii, and safer for H. variegata. Alternating the application of these three pesticides could both reduce the

development of resistancein A. gossypii and mortality of H. variegata.

K ey wor ds Aphis gossypii; Hippodamia variegata; pesticides; control effects; safety evaluation
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F AR, 49 0.041 7 F1 0.057 1, 255 14d,
GRUE H P i R JUE e R A BN X 55 A
435 0.045 1 1 0.084 4, MEdiEE (0.0237) .
mMEAFmR (0.0221) | R ZEE (0.0259) . WA
g (0.0305) AhH/NXIRZ . £5 B[, 9
W HRE ARG | SR H T e FRUN A H R Ak B N X
2 SRR 35 3 e, ¥7F 0,016 8-0.092 7,

3 itig

AT AR IRTE 1T 13 AR Rh AR
XN PR RCR , X 2 S H Al A2
AKXt 2 5 B HOSCR BRI B2 IR . ERR
B . 13 FRACZY Hh gRnE HUKMS | SRR HL A AT X
PER LS B (4 57 6 R, ELXH I AR BN
IX 2 S5 IR AR F 45 3 LU 5 BRIEHUBK .kl
i FIBR I ZBELASL, Hoar 10 Rk 250 2 5 3l
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Fig. 1 Effects of different pesticides on the corrected decrease rate of Hippodamia variegata larvae and adults
A. Z§)53d; B. Zj5 7d; C. Z4)510d; D. #j)5 14d,
1. mprletk; 2. mEHBR; 3. whdig; 4. WEdUKE; 5. WEAUWE; 6. MENERME; 7. MERFER; 8. MRdi M,
9: THiErAE; 10: FBEHNENG: 11. FAEHRBE; 12: BUNIREE; 13: W&,
x4y B[R] — A H IR —FP R 25 7E P<0.05 /K- I, P<0.01 7K F X £ 581 a4yt |
JERREE BT GRS S B 2 S MO AEAR t R IR ) o
A. 3 days after application; B. 7 days after application; C. 10 days after application; D. 14 days after application.
1: Imidacloprid; 2: Acetamiprid; 3: Dinotefuran; 4: Clothianidin; 5: Thiamethoxam; 6: Nitenpyram; 7: Pymetrozine;
8: Spirotetramat; 9: Carbosulfan; 10: Sulfoxaflor; 11: Flonicamid; 12: Afidopyropen; 13: Matrine.

* and ** represent significant differences in the effects of the same pesticide on the corrected decrease rate of H. variegata
larvae and adults at the same surveying date at the P<0.05 level and P<0.01 level (independent sample t-test), respectively.

g AR 24k, 13 Rhe 2yt 2 28k
BB R SE R AN, ek U | e U
WE H IR | R R I A X R R e . XA
T e b, DX AT AF 114 A 205 7 T R R ) O D R 4
T EE AR S

RSO EE R, e UM | e HLE
Jpi FITRL PR B FEL TG AT 0 ) A 35 R A 0, HL R
PO SR AP AN A G R ROBLTN 36 LB, 24
J& 3 d XA B 57 iR R R 86.17%, iX 5 3%
Himn 4 (2019 ) FIsK s (2022) AR 45 A,
LT AR H G A 355 300 AN o e T G 0 e o 7
W, 25)5 14 d XIS B B iR RCR IR 73.53%,

X 55K (2022) WHE 4 —RA —E A, XA]
AE St 259k | 300 b X AR A8 45 14 L) AR AE b
Pl 25 B AN [l A7 5 o XU A H s A e [0 107 FH T4 0
BiG8eE ( FH/NT 45, 2019) , AR X JeUnE He i
I RUNE HR R e P DO PE AR X BRI (R SR AR AE
2021) , H XN PR AR 0 BebE i ok DL 8
(Shietal., 2022) . [alH}, &E0e L iehs . FBUNE
B A DB A B 43 3] BRI B 2 i 7R g
WE P e 21 IR A 2828 U, PR 7 1 B i 8 2L
FEERAVE AL ( Koo et al., 2015; 4% 75 Fl HI &
2020; Watson et al., 2021; Maetal., 2022) .
PR, U0 eI FRUNGE R Tk e RBUP B R 7Y
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0.1000
1 -0.006 7+£0.0009 a 0.010 4+0.002 5 cde 0.012 3+0.002 6 bed 0.013 6+0.0025b 0.018 9+£0.001 5¢
2 +0.005 6+0.001 1 a 0.023 4+0.007 0 bc 0.027 5+£0.0089b 0.014 4+0.003 1 b 0.015 8+0.004 1 ¢
0.0857
3 0.010 0+0.001 1a 0.015 4+0.001 1 bed 0.009 3+0.000 9 cd  0.009 3+0.000 8 b  0.013 5+0.000 4 ¢
4 1-0.006 2+£0.001 2 a 0.016 7+0.001 6 bed 0.013 2+0.001 4 bed 0.010 2+0.001 1 b 0.018 0+0.002 8 ¢
0.071 4
5 ~0.004 5+0.001 3a 0.008 2+0.002 5 def 0.007 6+0.0028d  0.010 3+0.002 0b 0.023 7+0.006 2 bc
6 -0.006 1+£0.001 3a 0.014 0+£0.004 1 cd 0.014 1+0.003 0 bed 0.013 0+£0.003 1 b 0.017 6+0.004 3 ¢
0.057 1
7 -0.006 8+0.001 3 a 0.016 6+0.001 1 bcd 0.017 9£0.002 7bc  0.016 5+£0.003 1 b  0.022 1+0.003 6 be
8 0.005 7+0.000 9 a 0.014 3+0.002 4 cd 0.008 0+0.001 8d  0.014 2+0.0029b 0.025 9+0.012 6 be
- 0.0429
9 1-0.007 5£0.001 0 a 0.013 7+0.002 2 cd 0.008 7+0.000 7 cd 0.012 6+0.001 5b 0.017 0+0.002 8 ¢
JOESONEENIIREEN 0.075 7+0.023 2 2 [0:048°20:0059'2
- 0.028 6
11 -0.008 6+0.003 1 a 0.080 5£0.016 1 a [ 0.057 1+0.0127a  0.084 4+0.026 0 a
12 -0.006 5+0.002 3 a [OXUGICES TN OREROKEPRENNIOPETE 0.016 8+0.0029b 0.030 5£0.006 7 be
- 0.0143
13 -0.007 1+0.002 4 a 0.005 5+0.001 Sef 0.003 1+0.0007e¢  0.010 3+0.001 3b 0.014 0+0.000 7 ¢
14 -0.005 0+0.001 2a 0.003 9£0.0009 f 0.002 3+£0.000 5¢  0.003 3+0.000 6 ¢  0.004 7+0.001 1 d
I | I I | L 1o
A B C D E

B2 AREMERLEI S F I BR/MBEHE AR
Fig. 2 Effects of different pesticides on theratio of Hippodamia variegata to Aphis gossypii

A: ZhH70d (EZE24K) 5 B: 24/ 3d; C: Zjj57d; D: #jj5 10d; E: Z4)5 14d.
1. mbdsk; 2. BEHK; 3. wRHUNE; 4. WEHUME; 5. WEHBR; 6: MENEHE; 7. MEAFER; 8. MRAAME;
9: THisErE; 10: FAEHNGE; 11. FAEHBENG; 12: BUNFREEE; 13: WWS6; 14: WK,
P i - S bR, BUE S A RN SRR R — A H A [R]Rh 2 25 %60
2 5 N HUAR % 45 T LR HAT B VE2E S (P<0.05, 4 Duncan [RHT A M 22 A6 5 ) «
A: 0 day before application (the day of application); B: 3 days after application; C: 7 days after application;
D: 10 days after application; E: 14 days after application.
1: Imidacloprid; 2: Acetamiprid; 3: Dinotefuran; 4: Clothianidin; 5: Thiamethoxam; 6: Nitenpyram; 7: Pymetrozine;
8: Spirotetramat; 9: Carbosulfan; 10: Sulfoxaflor; 11: Flonicamid; 12: Afidopyropen; 13: Matrine; 14: Water.
The datain the figure are mean + SE, and followed by the different lowercase |etters represent significant
differences in the effects of different pesticides on the ratio of H. variegata to A. gossypii
at the same surveying date (P<0.05, Duncan’s new multiple range).

e Hits FHAT M T REARAR BF A0 HT 25 1, SR AR
MRFRCIACIC, AT AR K A2 00, XN
A ST AT GBI RV PR R G, T L T
IUER il 8

A TR Ao 2 A 24 ] I e T E % 98 20 A 24 B4 e

FHE | it P AR ORI 3 03 AL B VA AR (Saini
etal., 2017; %, 2020) ., I7ESBBEHRE T,
2t Aok . MR G B 1 1 B XA Y
iR A PR EIVE R, L RENS i 25 R AR I b 1y 34
K% (Somaretal., 2019) , FUNEHBERE Sl
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SeF R 1 : 1 5 FCR IR ) 3 R R, X
PRIV B o B ( B, 2019) . ItE4h,
B ASGRI A AT DA SE A 5 e A 24 ) BRI, G ek
FEARAENT R L T gk 7 | sV fk £ A0 v A
it B IR BRI A H Y (Hreloie,
2018; HrAese%F, 2021) . U 0.15% Fieldor Max
EC 5k sk [ml Bt FH , 24 ntk sk R A w0
HIND 10%-20%, X HEF B IARORAT 035 5
TR MR (KIS, 2021) ;5 Wang 45 (2022)
AR 5T S R 43 1 358500 0 PT E 9 5  5  IF Br 2Y
PEAHOC IR, DATTRT FEUE HL BTG 7 36 1 0 Ak 2] 184
SR, AEUDRUDN 27 1 g 5 44 20090 1) &2 TC (S A IR A
Bl (Kumar etal., 2018) . FRuF (GRBEMISE,
2020 ) 457 T HASE , EARIEB iR 7 1A A 1F
WH9E . 25 b, BFER 2 SR 25 508 AR 25 5 15 0H)
02 TC BB A5 1 by 42 A F 7 245 1 45 B A 80 AR
7% (Nawazetal., 2022) .

e 255t 22 IR HA Bt W ESEER | BB
sz AR R B S A AR L AR B
9 ( Rahmani and Bandani, 2016; Skouras et al .,
2019) o PRI, XpAe 2 BB AN AN 5 R X A
I BITIRBAAR | 38 I0 P8 X A1) 4 4k B i
BRI (Gaberetal., 2015) . Z<SE56 ]
2 SR AE H AR AT I B s e ) (2255
45, 2023a) , HILZG)E 14 d EARIRE/NX £
SRR 2l AR R B DGR R LY o Al 7R
A T FERURIFFE I 1238 Nt B F 5 i A AR S
R, BRuE Uk . ok U A R 2 FR ISR, H
A 10 P 2xt 2 5 IR g iR B R R A
P, X5 Kou%s (2021) | XIfE3E%E (2021) |
HPOHAE (2021) | r/NAE (2022) fFSR4S RS
Bl 13 Ffiofe 24 %f 22 S5 S0 kel R AR I L F R
PISEIR AR/, Fork da e | W R | R U
A5 W HEL e R b o e ok S e/ . DR 13 A
b 10 MTEZS 5 14 d X 22 53 e b 30N
X BB EA B, L, TRt
AR FR/INIX 22 S BN R RS S, 5 A
A, REGERKIWAMELS . AW o5 Fp itk Aok (24
J57d) | ek (25)5 3d) Mimkdpg (255 3.
7 F 14 d )% Z2 SR ) R R R G L T RGR

R EA B EEES, X 5HPOE (2020)
R ZE R I, BT 2RO ES
B i OB AR AR AL (Z2E 5, 2023b)
TEE 24 J5 22 S A A ] g el T R g SR
TRESELHE G Z Y CEREEX, HHZE
S T S PR A I T R R N [ R 2 2
XS EER, SRS X460 0
R RER I, [Al—FhAfe 2% 2 5 Bl g o f
FEEER R A AT RETE . PRI, 7 it 245 I 5 2 1 H
[1) 22 S5 U L &y A B R P A 0 3o 6 it 24 e 1)
PIRRARAR 25 % Ho A E VR o

Z 5 BN HUXT AR A BB T Re O AT A
Holling I Jz i ( 445, 2008) , HAtix—kih
i UG 2L 3.34 min, A HEKE RN 172.6 3k
FRlF (k24456 2005) . £ 5 BLHU/IF 45 F
S S i 22 5 SRR X e e A A Y — A TR
br CERIRIR S, 2022) , ARSCARBIMEA 13 Ff
RAFABIF ) fEFEE R T X 2 53 A i, 25)5
14 d 13 PAEPR/INX 2 5 SHUAR I 25 5 L3 I 2
TR IR, X524 (2021) RIFFRAS R
L. B, 7EIR4 H PG AR ey 13
Foft 4 25 AN £ [ AR AL B /I8 [X 22 57 20 o, S 8 0 )
VR o FRUNE HUBEIE |« FRUNE HUIE e RN AN 24 H g
AbFE/INIX 22 S U I 5 o L R TR 10
Fhfe 22y, AR AR, 76 s ) PR R 1)
B RIE LS RE T o FE, BA9hins
fR2EB RIS &, W RELE e 2 55 B/ 0
% 75 LCEUE, A 2 5 B AR B 1 T B G .
Hb, S PURARE £5 F LR, TR
BT 38 o 22 S S (o A I 50 R e e 4 ) ( 25
FefE, 2022) o DL b4 it o] v M 4T 24 7 A
P 2% 2 R faE

A 2GS SR A RGE BRI 2 PP 2 B R
( EEAR4E, 2013) , JRAE HUMNG . FRONE A ke
FUOBPI A BUER BN 45 7, AR RS2 B AN R (e
&, 2022) , XS BTN TR B A 1 E
SR, Wk R SR 2N AR AR AR, TR R
)%, AFLRE OB | FRUE HE R FOBL 24
P ek H e G R 0 P B Y s R A FLRFRIO G,
Jite FH — YR B4 B3 33 3555 T R AH 24 it FH ook st e v
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Wo B, IAFRFSEARAGIENINER, 5300t
LA BN R AL P A PN R bR, PRkl
STk B R B AR 2 IO T R I 1) S PR By I
ARHRIC, R, A5 1E By iR 3 B R b P i il
AU BT E R (112%0058, 2020) .

Li Pk, ASCUARZ AR IF PR RCR |
2 S B 22 A PR AL BN X 22 S 0 R e
MAE N VIA KL, FEAT 58 MER S BRI 1PM
B4R T, OA70E H e UM | 9B ER P I RN
P SRR S5 A2 XA B B IR ROR B, X 2 573
Ay ML AR R | X R HUR RO B e /N HL
Z S PIR AR £ LUBGR o RN, XA SR 2;
HRRIBETE AR AT T IR, LA 25 % BE
g SRR | AT PR PITE A 25 B RR 28 LA
Lt
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