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# E [BR)] Exsbief Myzus persicae # 1130112570 S BRGSO L, Ry HAb 2= B iR S L3
WikiE. [FE] LLE NSRRI R AR, SR AHZBR BRI E 6 Fh 24 7 6 BhAs o ol H i 2= N
B IR 6 MR . ARYEEE e 25 Fk e R . S RN 2 PRI 1 s 1L 1 5,
5:1. 1:10A110 : 1 BELBIEATRERL, XEEEK, 2570, 2. 4, 6. 12, 24, 36, 48 f1 72 h J5tk#:
WFRPET R, THEEZSHIM LCso M FLTEFR B ( Co-toxicity coefficient, CTC) . TEABAFI 6 ¥k BB EEAL
PR, AR S Sk He BT B 37/ ( Electrical penetration graph, EPG ) FHEf7HUEFT M, [ &R )
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W (173.82 min) , BRI EURZ (48.00 1K) o FRUE HL BRI el e HL e s B IE LA 10 1 B9 B
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Thetoxicity of six insecticides to Myzus persicae
and their impacts on stinging behavior
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Abstract [Aim] To investigate the toxic efficiency of 6 insecticides against Myzus persicae, providing a theoretical basis
for its chemical control. [Methods] Adult M. persicae were reared indoors and the toxicity of 6 insecticides to adult M.
persicae was determined using the liquid impregnation method. 6 concentration gradients were established. Based on the
toxicity test results, fluosamide and fluonitrile were combined in ratios of 1 : 1, 1 :5,5:1,1: 10, 10 : 1. Water was for

the control treatment. The LCsy and co-toxicity coefficient (CTC) were calculated based on the mortality rate of M. persicae at
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0,2,4,6, 12,24, 36,48, and 72 h. The electrical penetration graph (EPG) technique was used to monitor the feeding behavior
of 5 adult M. persicae across the 6 concentration gradient treatments for each of the insecticides. [Results] The findings
indicated that the toxicity and efficacy hierarchy of the 6 insecticides against adult M. persicae was fluonitrile > fluosamide >
pyrazine > high efficiency cypermethrin > dipropyl ester > thiothiazide. The results of the combined toxicity test showed that
the efficacy of the combined insecticide mixture was higher compared to the individual insecticides. Additionally, there was
variation in the synergistic effect. The ratio of fluonitrile to fluosamide was 1 : 1, with a CTC value of 3 832.015. The EPG
results showed that the duration of the fluonitrile E wave was the shortest (36.16 min) and the least frequent (20.50 times). In
contrast, the duration of thiothiazide was the longest (173.82 min) and the most the frequent (48.00 times). When the ratio of
fluosamide to fluonitrile was 10 : 1, the E wave exhibited the shortest total duration (41.31 min), the least frequent probes
(15.50 times), the longest probe duration (105.59 min), and the highest number of probes (29 times). Based on the EPG data,
the results were consistent with the toxicity test. [Conclusion] The findings of this study demonstrated the control efficacy

of a single dose of fluonitrile combined with fluosamide at a ratio of 10 : 1. This mixture could be applied during severe aphid

infestations, providing technical support for the effective control of M. persicae.

Key words Myzus persicae; toxicity determination; synergistic effect; feeding characteristic

Bkkyif Myzus persicae, X 44 Mk 05 . AEIF
e, JE#¥ H Hemiptera, ¥} Aphididae, #F
EAPIZ 50 BE 400 Ff, oA FAEIL . HER R
&I, fEFEME . A 2SR AR A
(Bass etal., 2014; HIF#FIEZ, 2017; Prince
and Chandler, 2020; [EJUTILA, 2021; 545,
2023 ), J&AfibEnY £ E H 2 — ( Mohammed and
Hatcher, 2017; XIFEAS%, 2021 ), Be#iFA{L
LRG| 8 BRI RO 3, S E R AR K
HORAL . A EL IO, 1 Hak oW % 5 7w Al
YR, WG EEH (AR, 20165
55, 2023). BeRyEFRIERE 115 Miaise,
B AL %75 ( Cucumber mosaic virus, CMV),
LA B Y Jk % (Potato virus Y, PVY ) FIH ik
8 E: ( Tobacco etch virus, TEV ) 8 ( Z=iR4E,
2014; JEUIESE, 2022 ),

Iz B A7 1% ( Electrical penetration graph,
EPG ) HARSE —F HR I sfil e =X 2% B U AE 27
FAHEY) ERERAECEA T A A BREOR | St
T S R BT AT A A A A R B AT
(ZFEHRAE, 20195 XUFBHE, 2022), RHRITE
S REP R AIRES L A RTREE . AR [R] ZH 21
¥yars i B AR N B AR 1R, AT B — R 81
P, FIWT L HORIWAT A RRAE , R 4B B e A
AFEIF IR E AR (BRSE, 2014), HEE
EPG AR H g iz, How U S i B e b2
MNEAWY K, FEHTRIRET . B

AR HLBE | G BEAS [ AP o) B e A5 TH
MRFFE (ZEfRaE, 2019), Blun3E (2013)
FIH EPG W5t K KE\ Laodelphax striatellus
Bt AL, ZEUK CEUE R R A AR
TEHUCE S 0 W MR B BE . 1 EHFE ) B AR R AR
SEHCEB B BURSE (2019) WFFEHLAS M FhXT 45
/NMEAE IF Macrosiphoniella sanborni, #i#F Aphis
gossypii FIBkEF Myzus persicae RUBTMERT & 3,
WL E1. E2 PR S5 RIS . AT
EAGEZEIEMC, 500 EE . B8
AR, T RS (2021) #FE L, HEHK
IgF Therioaphis trifolii 75/ & 7 5 Fh E e
TR 5, BASIR] SR HT A7 A R AL
ANTAl

225 RN B G BA DL . B IR DR A e
M, T AT ERBG . BRI WA A
PG RIE . Mok iof EO s R, foE ) E,
2R AR BIG , AT R AR 7™ B
() 70Nk HLBRR . 10%38UNE HIBERG . 30%MME Ht g |
22%FEE G . 25 @/L R Ak SR R 2 g AN
50 g/L AN IR UG 6 Fhe s, xR4T i AT
WEE . RN BT, AR 1 1
1:5.5:1,1:10F010 : 1 A EL@IgEA IR AL (X8
TR, 2022; sKIIWESE, 2022), mAERBCZ
FIFRTGE , AT Il A 7 A ] B — 25 B 2K
BEAR A IXURS: , T4 KA 7= 25 e By T, 42
1o 2 A R ASOR o AR B A R o X e A7 Y
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(EPG) #EATEEIC R T, 70 Bir 257004 31 Bk
Py BF RO AT AR (JR R4, 20205 XIHHRAE,
2022 ). T A BR BF Y Bt 24 02 P SR
il AR BE PSR

1 #REFE

11 ke

111 #HKEHR  HomiF T 202346 A 10 H2R
90T e A8 {7 B T S XA BHAR MR B pk el P, 7
TREE (25+2) °C, {JE 60%+10%, YCJHH 121 -
12D %&MF, FFREEN (50 cm x 50 cm x 60
cm ) R IR BT fif A P g R B O 4 A T AR AR
UGB

112 #HKZAF 30%ME R R ETER (VLA GIRE
RACBEA A BT ). 10% 95 0 H ki K 43 Bok:
R CT WA EF RN BHE A RA T ). 70%1k
HumkoK A3 BRI (LU AR A B A 2 Tolk A BR A
A ). 25 g/L A s A lE AL (SE A e
VEYMRAP A BN T ). 22%F80 0 H Jie i 2 74 (B
AR BH A RTHUEAF] ). 50 g/L XN H
BR AT ) (R ChE) ARRAH] ),

1.2 REF*

121 AREAFIIHBGERRNERNSHNE
T B 51 6 6 BE 25 551 30 i 3] 2 000 mL e
PRI, FHBER R S), IR 2-3 KibkAL, 76
FINREZ 10 s, BT 150 mL #EIEIH, 76
FIRT AR, B30 kA ABbAs IF 43 591 422
Fh g 20t 257 AL B BRAE |, 3 iliE sk 0. 2. 4.
6. 12, 24, 36, 48 F1 72 h JaBEK R O BET- N5,
FMHRBEL 3K,

BESIFEHE=277 LCso e KA/ #5257 LCso fHx 100,
122 EEBFIELELFIEXE M 6 FhZyHh
PEHL 2 FRZGFIEAT 11, 125, 5:1,1:10F0
10 = 1 W ICBIERD, B—R B2 6 DR
WREE, #1210 WROREEE TR IIE , 1A
LCso fH ML 5 2 % ( Co-toxicity coefficient,
CTC), WMIEBAFH iTHE P EAHERF D
CTC K/N: CTC N 80-120, FEH MARMAE ;

CTC > 120, RIAMERAEH; CTC <80, KM
MFEBUER . R (CTC) HEAXWT:

IHRE (CTC) = (A Z5FIH) LCso ExB
2550 LCso fH) /[ (IRAZYFIE LCso flix (Po x B
f) LCso {H+Pg x A ) LCsofH. ) ] x 100, HHr,
Po W A ERBCHI AL, Py WA B
BT E S
123 RIREBEAHEIEICSR BUEGRIETE L
f B, PURALTE 1 h, JEREA D EOKIETES S
Rk 422 (K 3-4 ecm, EA2 15 um), K&
TR AF B H 8 TR AR AL , R RS AT Y B ARG
FERHRET Tty K422 - i 22 I, A B 1y ARk
EHWEE 1-3 min, FRRACFREEEEFRE S Sk, &
523K MBS AR R A E AT Rk, e
PR ET e A, AU TR 25 )i v b B8 Ak
B 5 Ll GR A . FETRLEE (25+2) °C, 1B
60%£10% 551, #ELWLEILHE 6 h, R
Stylet+d KPR B (O HCEAT Ry, a3
Stylet+a U5 25 Ab 3 (%) 4 FN £ i 7 . ) )
Excel 2021 FAFGETHA I R BRI UEL . BRI
PREFLE AT | 4505 20 1 B At ] o A A 1
R, K SPSS 26.0 FAE TR EAT B R
J72453%1 (ANOVA ), FfH Duncan [CZH LK
Tt T2 WA TR

Np . G RBAFEAERERS, FHik
WA AR . A P BT I Y 1 4
Al PSRN 71 i B R TR N v
5E, YUFER 5-15 Hz, HBUREERKR, HAERHE
PRI, A 5-10 s iAo BEAhi AL PR
MR W8 B U AR A IV R A, 11 A FERE R 1)
PRI, C W : IS T B F B N 2
WAEVRRE 56 , MRRSIFA 11 4037 T 3 He T iz B i
BN A, B ¥ BAEEL, PRIEK, RRgknt
(VARG , — M BAE C W2 e, 1 C JA
FRORNBA & i) R A Y (E1FME2) LR
A, PRE/DN, FREtEG . E1 PRI MR
Wb, R L3 I A — P T R R R R A 4
HBLIE R A5G s B2 33 W B 3 i ke sh it
SR RGERE . KT 10 min 19 B2 3 —BIA N
SEUCF TR B AR RS B o F i SR I
FEBRRY I A g Wt R P R O, BARE B
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BIREL R 11-16 Hz, BEEHEORY I %) TR Ab e 40
MBS G JBTHAMNERI—FF, G B4
KA EAR N 4-6 Hz, IEHHR I G AT TR
FE, I H A ESERPIRE (Tjallingii, 1985;
Tjallingii and Esch, 1993 ),

2 GR59H

21 FREHFIXBMTEHAEZENEN

6 PRGSO I B R i = N T R (3R
1), LCsofHA T 30.23-64.84 mg/L Z[f], 48 h 1Y
LCso TELM/INEIFARUR Ay FoUNE HU i < e HR P <
b H B < e 230 S TR A T <L P 2 B Tl <D LR
Hogine Mg MG R A, LCs HA
30.23 mg/L. VAMEHUZE LCso {H R E0E, ST H i
G I EE 146 2R = BRI F] LCso-

2.2 ST L iEiE

R RE 7 25 R P S RN D S R 4
MR LEBIREATIR A, I B 75 1 45 RER
B, SO0t i 5 TR S P AN ] L 191 52 P s 2
R A FREE SRR, Forb 1s 1 3R
AN, 10 T IERRER (3R 2), Rl JRUNE HUe i A
FRUINE R P LU A, S BCSCR BTG 0 . TR
WE SR - SRE RUBE O 10 2 1B, LCsof/),
KX —BC T R E RO i, RA TR
Tra Bk,

2.3 RRBAEES

231 BEFAEBEKEEISH PR R A
B EPG %I 7 F. Np 3. A . C . El
W, E2 9. G F %,

®1 AEAFIX B FHERNZHAUE

Tablel Indoor toxicity test of different insecticides against adult of Myzus persicae
HER 25 LCso 95% £ 1 X ] ( mg/L ) EE AR HL PR
e LCs0 95% confidence Regression Correlation / Toxicity
Pesticides p . . (mg/L) =
interval (mg/L) equation coefficient index
FBE R Fluonitrile 3.32-60.52 y=0.724x+28.11 0.996 3023 214.49
FANE B BEHE Fluosamide 4.26-167.20 y=0.768x+22.61 0.997 35.68 181.73
N 1Bk Pyrazine 55.15-113.78 y=0.777x+22.18 0.996 3581  181.07
Bk S A T 6.80-188.97 y=0.800x+18.50  0.995 39.38  164.67
High efficiency cypermethrin
S FF L Dipropyl ester 16.27-171.64 y=0.885x+5.99 0996  49.70  130.46
188 H1 1% Thiothiazide 26.37-1 175.63 y=0.466x+19.78 0.992 64.84  100.00
F 2 A[EI BB e B A BE AN s IE H Bk B R e X Bk B R BR & B T
Table2 Evaluation of the combined toxicity of different ratiosof fluonitrile and fluridanamide
to adult of Myzus persicae
f= e 1
FENE H N AN
LCso 95% B {5 X Ji /L) HFBRR CTC .
FUERFRNEE  TEAREOE LGy MO RN meL) SERE it
i itri Regression equation (mg/L) LCs0 95% confidence Co-toxicity Valuation
Ratio of ﬂuor}ltrlle to g interval (mg/L) coefficient
fluosamide
10 : 1 y=0.015 5x+0.488 0.800 0.01-2.50 3832.02 %% Efficiency
5:1 y=0.016 4x+0.466 2.091 0.05-5.92 1 483.49 45K Efficiency
1:1 y=0.025 0x+0.163 13.470 1.06-37.56 242.98 % Efficiency
1:5 y=0.014 6x+0.478 1.486 0.09-4.01 2331.04 H% Efficiency
1:10 y=0.016 5x+0.465 2.121 0.01-18.23 1 655.07 H4% Efficiency
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Xt 6 2GRS , BhR I B Np
A. E. G. CUAM F BTV A, fE6h 1Y
TESEAEFE Y, BhRy I A e HR AL BT B A SRR B
i) i 2K T HAWZE7] (F=271.698, P<0.001,
df = 6); 23 6 FZGFIALFEAIBERYIF E1 3718
FREEmT R A WE 2SS (F = 525429, P >
0.05, df=6), BRKIEFLEL 6 Tl 245 kb B A Bk A
MR BB Np V-S4 RE LA a] 2 K X IR 4
(F=8.679, P<0.05, df=6), {H&245][H]
WHBEES (F=764.857, P> 0.05, df=6),
ULEHIX 6 Tl 24 70 XA oy I 19 B B 489 2L A A 1Y)
MHIER . 7€ G P TP3Rpgentm v, Xf i
KT 6 FiZhH (F=11.616, P<0.05, df=6),
Ui BT HEZH A BAE TR IR (R 3). E1 3%
(A F5 252 Bsf () 2 B T 24 70192 3 3 () B A 4 g 5
SRR I B BT HERR S, E1 B RREE I )R
FEH R R RN, 2% 3 R, BRHHIRAE 6 FhZh
FIAEETF R El BeRpEent I C R #2255 (F =
525.429, P> 0.05, df=6), MkF7EsE g
XU PR AR | e 2550 R 044 TR AR E s 2 A K
B, DLRGE K AR BRI I B2 BT IR
LA (1) Jip 2 v T SORE H N R E e (F =
8.696, P<0.05, df=6), UiIABERIE NI
2T . mACE TR | ORI K R
FEF) Rz R ORI PR 55 L 1 JRURE HUR R AN R
W L g ) 9 B A e P 1 o

T 3 AT LIE Y, JRRE RBERE . =R
SRR AN IR AR A DR RER R 2
Ttk Ak FmE i gg (F=31.889, P<0.05, df=
6), MEdimkAImE iR IR EXER (F =
15.007, P> 0.05, df=6), UiHAGRNE BEEHE . =
A5 TR A TR RN UL TN B SRR X Rk Ry Mo i) R Bk A
I3 Bz AR /N, 1T LA IA A 22 B4k e T e
T o C I T RR VR B 7 o L Tk e (8 5 v Tt
ik (F=11.385, P<0.05, df=6), ANt
Wbl 245 700 114 {5l FH X6 A 5 MO 2 90 o 50 198 Sl o o 2
Wk, B UM SRR RN, BERER E ST
SEUE L BE RO Uk ( F = 40.053, P < 0.05, df =
6 ), 15t FHE HUZE XA oy AF 1 SRR I T PR A o %oF
HEEH B3 0 BRI R B 3 = T 6 25 (F =
6.778, P < 0.05, df =6 ), E2 I 1Y SRS

N, W PR I 2R T R R kR (F =
33.780, P < 0.05, df =6 ), {ELAH HypboRn S0 H Bk
el E2S (F=75286, P>0.05, df=6),
W RS X IR R E 2 (F = 34.256, P >
0.05, df =6), A2t e g g B (A i
SR ARA 0 114 1 S BUCEE TG S S o G D AR ER YR
B xR E ST 6 MRl (F=27.614, P<
0.05, df=6), ULEABKKIFAEAR BT e
RN, LR53R 3 BE, 6 Fhehilny s
FIFR/NFFCE RN, MUK A FoUE H e JiE > FRUE T
T e > P > 20k L 30 2 TR > XL T A L >
Hg, Mokt SR TE EPG BB AT 4 R AT &
ENESIEL R,
232 BEAF TR EBEAAEEST KR
WE HL S R IR AT TG ), 2 RN [ ) e
HEATIREE, & B2y TR L i 25550 T i 24
3, HIRELIS M 25RO A 0 45 A I B34y A T
AR ROREIR . PR AR R, X IRALBE R Y
SRR RS ) J 2 e A AL B F = 278171, P <
0.05, df=5), BLHIZYFIALIEE XTBER B 1Y 251
A g, 2o R . X IRAMR I A
W) SRR & = T HABAL B (F =4.876,
P < 0.05, df =5), A[A LGB Bt A7 7 25
5 (F=27378, P>0.05, df=6), #iIZd2,
AL 35 %o WA W 7 2 K RIARA — 8 52, 78
G P EBE A, 110 A1 25 T AL
# (F=6.826, P<0.05, df=5), BiBHENER
Pk e 245 500) o EL A, SR M A A B8 = s
HIHIER . Bl U AY SRR L IR 2 )
THAM A (F=7.995, P< 0.1, df=5), E2
5 S B[] 76 S [R) B 451 s i b O B 2 2 S
(F=85.379, P> 0.05, df =6), E2 I8
R, W E S T HAMALEE (F=30.195, P<
0.05, df=5), ULBHASIE] L b BBk IF 11
S MEIER . E BRI E v, X R
THAL (F=152.136, P< 0.05, df=5),
XTRRZAMRR I E iR S b 2 v T A Ak 2
(F=21.767, P<0.05, df=5), UiHAZ5]kb3g
Je Rk I A B A T RIVE T, HLONE S RN
L 8 = il (3% 4),

PN ey R S A UE S A A ISR )
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= 4 A[EEL B SLE B AR S 0 S e B AR AL IR A MY X R XY £ E EPG S50
Table4 Effects of different ratios of fluonitrile and fluosamide on main EPG
parameter s of Myzus persicae adult

EPG &%k EPG parameter 10 :1 5:1 1:1 1:5 1:10 CK

1 R 2Rt E] (min)  2.04+0.61a 1.61£048a 1.49+026a  3.00+0.83 a 1.69+0.15 a 1.25£0.21 a
Duration of first probe (min)

2 JIARETE] (min) 90.76+6.57 f 132.83+7.44 ¢ 153.14+£6.29d 241.10+£3.09¢c  262.40+1.68 b 318.88+3.90 a
Total probing time (min)
Np i Sl (min) 9.42+1.07a  9.68£0.90a 870+0.82a  8.49+l.18a  8.14xl.16a  4.65t1.05a
Total time of Np wave (min)
Np PR K 21.50+1.50a 17.50+1.50 ab 15.50+1.50 ab 17.50+£3.50ab  14.50+3.50 ab  9.00+1.00 b
Total number of NP wave
A P AFE] (min) 2394031bc  2.06:030c  3.00£0.43 abc 3.80+0.45ab  4.30+1.16a  1.47+0.19¢
Total time of A wave (min)
A U R 8.00+1.00c  10.00£1.00c  9.50£1.50c  13.50+0.50 b 9.50£1.50c  16.50+1.50 a
Total number of A waves
G J.antiE (min) 2.82+0.57b  297+0.53b 336x046b  4.80:0.61a  520+091a  2.32+0.19b
Total time of G wave (min)
G % Bk 5.50£0.50 b 8.00£1.00b 11.50+2.50b 12.00£1.00 b 11.50+4.50b  35.00+3.00 a
Total number of G wave
F 3 28] ( min) 2.11£0.46 a 2.38+0.34a 243+029a  2.37+0.37a 2.95+0.36 a 1.96+0.61 a
Total time of F wave (min)
F I B EL 3.50+£0.50 bc  8.50+0.50a  6.50+0.50 a 8.00£1.00 a 6.00£1.00 ab  3.00+1.00 ¢
Total number of F wave

C W rntE (min) 2.51+0.64a  2.31£0.60a 2.63+0.36a  3.70+1.00 a 2.71+0.58 a 1.73£0.19 a
Total time C wave (min)
C I BREL 4.50+1.50 b 8.00£2.00b  9.00+2.00 b 8.50+£0.50 b 9.00£2.00b  16.00£1.00 a
Total number of C wave
E1 Bs2ert ] (min) 275+024a  3.53:040a 295:044a  3.19+043a  3.79:0.88a  2.16+023a
Mean duration of E1 wave (min)
E1 Pk 6.50+2.50 b 8.50£2.50 b 10.00£3.00b  8.50+1.50b  12.50£1.50b 24.5042.50 a
Total number of E1 wave
E2 e HF2ERT A ('min ) 3.7740.69a  4.0140.52a 523+092a  4.35+0.54a 444+032a  3.86+0.29 a
Mean duration of E2 wave (min)
E2 % Mk 9.00£2.00c  11.00+2.00c  9.00+2.00c  16.00+2.00 b 16.50£0.50b  34.50+1.50 a
Total number of E2 waves
E U SHtE (min) 4131£391e 59.96+2.68d 53.27+3.99de 87.98+4.81c  105.59+7.11b 188.03t1.50a
Total time of E wave (min)
E I Mk 15.50+3.50 ¢ 19.50+2.50 ¢  19.00+2.00c  24.50+0.50 ¢ 29.00+£2.00b  59.00+1.00 a

Total number of E wave

KOS IERES A A] LU Y, Je0NE RO« SRnE H 3 g 5itie
JHe PR A 2457 Ufﬁlﬁlmﬁﬁﬂtt—l\_ﬂ‘]ﬂﬁjﬁ/]\*ﬂﬁ
PER/N, RN 10 D1>1:1>1: 5>1 010, MA 4 8 ak R AR A | i S R e R
MBI 10 2 1 B, UE%%E‘JW‘%‘IW&W@NI‘@% AR R B TS, A Rk ok 2 2R Ak
A RO R, R EBG, RRSIR B AR E R E Y, TRkl



41 Ir o MR 2GR OR 57 3 LR SR AT D E o Hr - 861 -

LA 30k HARRE Ab 0 245 50 W] A R0 A 25 5%
B o WS 2R I, 2550000 A A AR 1R ) K IMR
R R WE H IR G5 I H e Jis > H o> 18 HL R > = 30
AR FAEBE> LT (#hI555E, 2023 ), A5
TS A EE ) RO NEEAR W) BT AR BRIE A HUR)
X AT RR AR ) LCso BUE & T HABAVEY) 25 15
o, SEBATRR B AR X B AR A R s i T
DR IPUE , PTG 5 A A0 R B =
A U A T RN RUE R ) B ( EALAE,
2021 ), ABFFEH, RIBERTEF 48 h () LCso (/I
B MR Ay FoUE H e I <8 IE L Bk i <mbk e <
T S TR S T <SP PR i < g | H R g
Ha el i TG s, LCso fHoM 30.23 mg/L, 5 F
SEAE (2021) WFFESERARIE , R AR R R A TR
GRNE W VG R BAT — € WY EEIVE . WF9E B,
AJRFE i Paracoccus marginatus 2 #37 HUz
PR 3 I S 445 R Ay R G T > ik g 2R >3 i e >k A
2 T > 1 ) it > e A5 U2 T > g > i e K>
i oo bk > A T > DU g R (SRR, 2020), FEJ)
/N5 ARy v ) s e bk 5 e RS U R A TR 1Y
B X, HE R AT e 5 AN [ 27 32 A
XFANR 250 B SOW AN R OG- R FESE (2021)
150, 10%H i dh 2 BUSREIER  12%H i dh -l
IR 12% Uil - EURAIREE . 14%
WeHUle - BRI O EREPE) L 22% Nk Huntk - 1R 2
T B EE SR I 6%t HUmbk - 15 200 58 98U U3 T A 7 711
6 Fi & Fl & HUF X £ 2 B H Coccinella
septempunctata ) 2L LA S e

N1 EPG H ARG I A W = 1 A B PR
PRI AT R, TEE N MY B s E 4
BB TN, HETE s R A 3 A it
WA e L Ry EURI S HO AR T RO, 2021 ),
TEFFE R =X 11 2% 19 B RN 2F A 2 ) oG
FF, TS B AT Z TR0 R 56 Z 2 AR 3R
AR . AFZGRIAE BRI E IR TR 22 57
RS T VA 25 R B SR B AL
FITH, MBS H0h E ¥ NP M F o2
UMY B AR AR ORI PRIBCE i A v an s
PR BT[] A 11 A SRR A S B ] R B
A7 R s I TA] B R AT o, A e H iy s AEAE

YR . REZAAHRZE; b E R El
B, VU5 I 12 24 5700 A B ) 25380 () 545, 2020 ).
ARAFFEIET EPG ARSIk I XA 7] 245 751 ik
PP AT R, AR 45 R 5 F Rk (2021 )
KT EPG I B BIFGT A — 2 MRy i i
77 6 B EPG JE#, 430l Np. A, C. E. F
G PR, ARYERTAIRLS R, E Bpidnsrh
E1 B F E2 3 (75 2% AERTLHE, 1996 ). B 7 FlfR
(1996 IR IX 2 Fvig U B i s Ay W S A
WA —EMES, KA 2-9 Hz, EIK /P
IS IR, AN ZAMERIER I (Vs) 94
R, AR A S U 0 L B AR S R 1

Wit 6 FRFHIXIH I 25 BOK -1 25 55
FE T B, 2R AEBRS B A SRS ]
DL BORIER UKL, FoUhE ARG AR X 480, Ui Bk
I8 3k GO H S A B , X Rk I A — R A
WEVE T, X IR B 1k £ed i T+, EPG fr
B 55 75 e W45 ALY & o TEZG R T
PP 22 S5, KRR 7 i B 240 — e R B 1Y)
WHIVER , HHAEZR T, #RFFETEIMER
KN, B8N R, TR B
BARRT T L, NP BAHN T30, Wit uixt
H6AEF 1) BB A i VE FH AN o

AWFFEH, 6 P2y EE H1 KNS Hp g
PLETINAR BB A T N2 R —2, 255703 7
XTBER I B R A I VR RO, Bk E2
A R BSCRI T B S8 /> o - B35 v 25 ) ek ) 245540
PEFTAEIE, 2 TR R A 0 e P e 52 I L £
910 = 1EF, Rt ER I EE RO, R
FLAIT, BT AR 114 FBCE i 14D i ) AR 50t A 7 9
Ao AT DUEH, iR g, =N
B 7 I 45 5 5 0 I R AN A7 SR D 5 SR R A T
INE 1) o AR5 285 5 Ry F ) 245550 o FH AR AL T B2
FSHE S, 7ERRK I B I RIBE A R, A PR il 25
FTFAR I Y 4 v JRUE UG Y L], R —
Tolr 22 5% LA 35504 45 il SR s
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