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UL Monolepta signata &K Wit KESHEYIINEZHF R, DR AU A Al
e, IR MR KRG AE G E R R . FRROIR . LRI TTE, 2N
DA AL P F 96 o e D7) 75 A R ) e . T SIRIE 5 v RS XU A B 5 - FAREL A 45 R AN SR AR A5
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JCHC T B A A BT AT NN . S5 RZRIH: DU JCHE 7 C10 Xz B s 5 s RO R e i, Hig@m %
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Jeh 460nm LR E; 580nm BEELE 150Lux. 460nm #5458 YETE 100Lux e Ea G B I8 I AE ;
FEGTEVETE 17:00-19:00 25158, &R A BN Bt & 1.8 ff (P<0.05).

4 A AL 2 BN O 5 I ) 5 AR AR R

K 580nm B EREHR 51 FFURCTT C1O+RERR L SR BAAR-+T T LRSS H7 45 172 FOOUDE A B 2 I Y
MFHHAARE, HERIEZEMA SR BN HMAR . 4 RERM: BRI E% EAE  sE



M (7 HRAD BHEBERKFEEEIL 21.52+2.82 3k; B FEHAGEERM 1m N, HANTLIEXFE
BRI H S 3E 42% (P<0.05).

zi ERTR, AFFRMNSIEFIEC T - ASEBK A SRR RISl 25 2874 22 7 TH e H ST
K R R AR IR AR E, B HENERMRCR Ry, MK 5HERIRE R, B 7 g Bxt
RUBE K B g I HE 555 A HE ) N A B S = Y.

REEW: XPLKHTE M etk SIVRIEC )T SeResiis; ihHids



Abstract

Monolepta signata is a major pest of crops such as corn, cotton, and soybeans. It feeds on leaves and
filaments as adults, causing significant losses to crop production. Finding green, environmentally friendly,
safe and effective prevention and control methods is an urgent problem that needs to be solved in the
prevention and control of the beetle. The optimal formula for the synergistic effect of volatile compounds
and aggregation pheromones in the beetle plant has been obtained in previous research. In order to better
exert the attraction effect of attractants, it is urgent to screen the optimal types of sustained-release carriers,
traps, etc. On the basis of previous research, this study screened the optimal trapping combination device for
the beetle from three aspects: different wavelengths of monochromatic light, slow-release devices, and traps,

in order to exert the strongest attraction effect of the attractant. The main results are as follows:
1. Screening of the formula for attractants of Monolepta signata

The behavioral responses of female and male adult insects to binary, ternary, quaternary, quaternary,
quaternary, and all component formulations of attractants were evaluated based on the four-dimensional
index of "avoidance tendency rate". The results showed that the quaternary formula C10 had the best
attraction effect on the adult leaf beetle, with a tendency rate (strong) of 0.37 =+ 0.12, significantly higher

than other attractant multicomponent formulas (P<0.01).
2. Field screening experiment of slow-release carriers and traps

We compared the compatibility of 5 types of sustained-release carriers (silicone rubber, PE sustained-
release bag, polyethylene sustained-release bottle, centrifuge tube, and self-made U-shaped tube) and 3 types
of traps (flat straight plate, bottle type, cross type). The results showed that the silicone rubber slow-release
carrier injected with the attractant formula C10 had a shelf life of up to 14 days, with an average daily lure
amount of 12.25 & 2.76 heads and 10.87 =+ 4.29 heads in corn and soybean fields, respectively, which
was significantly better than other carriers (P<0.05); Due to its wide area visibility advantage, the flat straight

trap can attract 2.3 times more people than bottle traps and cross traps.
3. Study on the phototaxis of Monolepta signata

Through indoor phototaxis behavior experiments, using a 430-580nm monochromatic light gradient, a
50-250lux light intensity gradient, and segmented circadian rhythms (9:00-23:00), the phototaxis behavior
of the leaf beetle was analyzed using a self-made phototaxis testing device. The results showed that both
female and male adults of the leaf beetle showed the strongest preference for 580nm yellow light and 460nm

blue purple light; The peak phototaxis response of 580nm yellow light at 150Lux and 460nm blue purple



light at 100Lux; The phototactic activity significantly increased from 17:00-19:00, with a trend shift 1.8 times
higher than other time periods (P<0.05).

4. Evaluation of the field trapping effect of the trapping combination device on Monolepta signata

The optimal trapping combination of 580nm yellow sticky plate, attractant formula C10, silicone rubber
slow-release carrier, and flat straight plate trap was formed for the double spotted long tarsal leaf beetle, and
the trapping effect of the trapping combination device was verified in the field. The results showed that the
optimal trapping combination device had a maximum daily trapping capacity of 21.52 + 2.82 heads during
the peak period of insect population (late July); When the optimal trapping combination device is 1m above
the ground, the trapping efficiency in the weed free area of the field is 42% higher than that at the edge of
the field (P<0.05).

In summary, this study screened the optimal trapping combination device for the adult of the double
spotted long tarsal firefly leaf beetle from multiple aspects such as attractant formula, different wavelengths
of monochromatic light, slow-release carrier, and trap type. The field trapping effect was good, which is
conducive to prolonging the effectiveness of the attractant. The research results have practical significance

for the promotion and application of M. signata leaf beetle attractant.

Key words: Monolepta signata,; Phototaxis; Attractant formulation; Slow-release carrier; Trap
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1.1 WP =R B A o i85

SRR BE W M Monolepta Signata , J& T #5# H ( Coleoptera ) , I H &}
(Chrysomelidae), 7 H A} (Galerucinae), K HaiiH J& (Monolepta Chevrolat) (J=
RS, 1996), /A4 MEGEH KoK fifE. KE. SRS MEY 2 aiEFH R,
E A A TS W (AR X ). sHEE. HAS, M. ERE. By, Fefts. ok
PRV, EPREJRPE A K. EFE A TR Hl . TE. BRI, HAR LT,
WS b, L PE AR P S b

1.1.1 FEEYEBEEER

MR EVERETT, BREEOK. e, mR. 22N, HE. KR, BIEL. TR,
R, R, MER., FR. K. Bk, BB, KT . WE,
I WERIS L. FEBHE. R, By, . SRR R, e, R
MRMAar. KEE L BH3E. W= PAERT KBR. I HZE AJZ). 3ORIEG Sihhi. HZ.
REEFE, A2y, BB A, TS MEY (MO, 2016,

R E B G E ML B, AIEFER, B BRI, MR, B
[UTRE Eh ok (AR B, EREM s SR, e A A B, EE DR bk,
s D E R, SEUR e AR K E R, EREEE . B e E IOKRR M A
BTEEHERE . DEe 2, DLREIR FEFF. Bisk. AR TOR ERSEHEMAIR. M.
FEAMPREERAL . R EERE R, MfE. KE. RERRR.

1.12 £FERIM

Z I AR E G A X 1 R A 1~2 48, DABRAERE 138 2~5 om L4 . R4
WK, 70 REF. shldt 38, 30 KAEA, HAERELF. W8 KA A Mk R
TFAEE B R, MERFIFar 413 K, MEH 66.9 K. S8 1 MHEARTRE 1274 K.
FEORHT, E AR, WEEC R B S I . PR ORE, E  E O R AR AR
(b3, B R e AN AR AR AR P ) T A A2 B, AR AR B P LEAR AR b DR
FEERETE— S, SMEFEONEN 22 ~207 K, PRI EN 93.8 ki. WL, Zhd UE)
WRANE, FeghH B ARAE L DL = sCRA R, B bW NI, W9,

1
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A RE K 2~ 5 m, LR TIR AR BOX R R SR A A AR B B R o BRI T
SHOARGBIE R, E H OEsm RN, HFSHAE N A1 B e R —BOPItE 2 BRI IR AR,
BRI EFEAR, 75530 ~50 k.

1.1.3 ZEME

FEF R X, BB i FE s 5 A R fER I, 6 NAJER 7 A Rfyis
FlEg, 7 AR (R EAER IR B BRIDFEEEE, RS NI . 72 L Tg
Kig b X Ak L&, 7 7 B ks, 8 H N2 9 F Bk R s,

B AL T K FH RUBE K B it PR R SR R R s H o IR . 6 b A) XU Bt g i F
B FREEE SRR I 6 A TR KRR T 7 A9 F A FoRIER AR
LB, MG R T Y, —BERER 9 A ). XK R TR BT
SRR H SR 2R AT . LR R 1B iz L SR E ISR R R 25 E1E
g R 485, 2024,

K F H A R GEA AR/ X BB 715, BEIC T AN A B 3 B N R B e R AR
TR . SRR, ERFHX, XU F A d e K & (AR AR e I i o 7 A
26 HEI 8 A 22 H, 3t 40d, M ZERBIOEE LT, KOG WSS FE-E, B
JeR L Ft, ERE TR, FRKE R R BRI KT A A A 2.5%m 50
SEE 4 EC(135mL/hm?) A1 90% K % B DP(180g/hm?) [ 1A X BT = M H i, &35 fa
FARVFAKF 08 2.81% 2.91%, L 5FEME 73714 193.63 S/EHMA 199.47 S/H k(1
MRS, 2017).

W R 1L X K 5 FH OB i g - FF FH ()5 i 0109 7 AWIFFARTE R G B, Bk 1
N7 HTHE 8 A4, 8 AXIEIFAAREIER (F55%, 2023).

FF TG R T K FH OB A B s ORI s WUATE 7 A B A), 7 A -8
A FA R AP g, 28 A -9 A LR RADSERREEE L, 10 A
AR SR R GREFSHESE, 2021),

2012 4FF1 2013 FERRVT 3 N XU BE K Bt e i B Ok A e — 3, RN 6 AR
7 AVIS AT N E, 8 AR MRS ES R S, fAEEREIL 80%, HKRER
625 3, 9 Hrh EAIJFIARIHIR (HERE5E, 2014).

1.1.4 FEigh&E

B ¥R WU B e P PR AR e SRS AR A, SREUCROLBR « ZEVIB5iG . YIEEBA
A B i 55 27 DA Tt
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1.1.4.1 RAFHE

9 A NAI~10 Ayt AT #EME, Hin 38R, o3 B A o i B A O Y 2 A7
W8, AR R MReIEJm, BHERAT 1S TR, BERIR UM B i FH R 2R A7
I IAEE, D REE R O . INSRAL K E B, fefd s Hwy, FRGsainie 8 &
RIPTRAETT . H SIHE R A B, ol OO B 2 i PR ) S 3005 32, s ELAE A
G H . S E R ARG R A ARG, DR XU T O RS

1.1.4.2 ¥3EMAE

A F RPN, AT AEA F R R — SE XA B A S R e A . R 22
FORSEARNIFH AT, T A A B - F s R o Tl o — o Kk, e N R
(SN RE -

1.1.4.3 48538

UPREAC BRI FY R A W, e BRI IR, AR, BAME. H
Wy WEMRAE . RC PR dL L R ) R XUBE A B I PR R L, R P R AT A
BB B B RS 20 Sk fr CERERSE, 2007),  ROIRRAORGRIA FZ AR B

1.1.4.4 1LEPBHE

% BRI 5% 5 U SC 225.0 g/hm2. 25% M8 Hi WG 225.0 g/hm2, 57K 5%,
B 4.5% e S S B R TE) 1000 f5EE 1.8% 4 B 25 2500 {50 1M1, X% M H
BB BT I57 98 RO

1.2 HEE & MY B E R 1 R RIT AR IR LE

FERMEACERE T, &R BERSEYIVE VR ENETRRR. HMHRAAOYRR
SR P TG I8 TR, SO S S R A AR 1 B ORI CRRIR FE AT EE-AE, 2001)
AN IA) B O A AR LR S R R 4, XA IS RAT Dy 3 B T R R TR
PEACZEAE 5 (RS, 2008). EHAAEREMEZ, EYERBGIEYIRNFIR, a4t
77 0P R A AU DA K B U (R FIRAN 3655, 2003) 0 RATIX AL X im L], A
R - R EARA R, ST A ST RIS 8 S dE

1.2.1 HERSK S T3 B RITARIEEIRE

) E SRR R TR B RV E dril s h i 2 A . W AL SRIBAZHC
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PP OPIE RS, XL R AEAE TR R BT R SR B AR R . G0 DA% 5 R ud i Ry
TSR 78 AT 2R (2RI, 20120, M R U AR 3R 5 4% R 03847 25 18] 22 437, (Mahroof
and Phillips, 2007). fEETEMIEL, B A RHE K Y) 025 52 T B 55 1 Smf i s SR A3 il ) 26
(Bachmann et al., 2015), T 28 4= WIF A i 46 2540 S P A2 B 474 (Fan and Sun,
2006). FEONERE T, MHAGIE K YIRE BE A2 2R BE A= O CRR R BEANAE 224,  1994),
HA Sk SRE 5] SIS e A CE B, 2003). MA@ SR ER YA
B TE R 25 2 AL B s (REIE AKZE, 2004).

122 HEFFELRYINESIRE

R FEA )G, HAE AR B S, AR AR 8L, IXRE S
RUE R EAT RS RN Bl 9 (AR B K SRS S B (Heath et al., 2002), HfE
PRAEIGEHE T Bl SZ IRV A BB SV REA B R A B HL RS, 2007), 1
IKAE A H a7 A 1(E)-2- CARBE AT D7 FElRE xR EUH B E R O 9ms%, 2003). B
EERERNE, ZIGERMIGEIEN “ o RBUG 57, WMol REVEM = E R R EAF. BFE
G- Y R T S B AR AR E AR N EAIR, Wt R RREEA S
TEH (BEEH4E, 2006; SIS, 2008). WFFLRW], 7 MEYIRE K r] B G50 £
KR ECREE (TR 355, 20200, TMT7E I 2 0 REAS 1R 52 35 7 VR AR CRRIBLZR  2009)

123 EMELS ERERFHTMERIN

HEIERY S B IS BRI A M4, B R SHNE . 35
TER A=A B BRETFREGERE T TR B ERAFH R
(Dickens, 2006); 7€ B LU (1) 75 15 1 2 A Wi B 5| 5 38T & 81.67% (ZH5E, 2010).
PRI G B S e AU A JE I AR IR IR T 4-6 1% (Cossé et al., 2006). 1EAE/I
SEMER iR A, BT A S & S T S P A EL B 4% (Shelly et al., 2014), X
RIUNTT R 2 80 54T I BRI 7 3 Bk .

1.3 BHiaett

B HUEEIE R TR B IR I E MM s T AL g, Xt feh 5 B i
IR 08B AN SR B DA OC . AR 1T, N OG22 1 BRI B 2R AT 9,
HRENAES RGO, Ik, SETEOCIER S RBTA BRI IR RIEZ B RE. A
SORE DG B S RO A, SR L AE B BRI R
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1.3.1 ST B RS HI22 0

B2 1) 52 HR & A A 0 AN [ R BRURR B 2 S B 2, R Aok (UV) R AT
WG F EE B B

ZRBATIE R A Canfgh i B #2R) XS AMGRUR . B, MR8 I Helicoverpa armigera
365 nm AL TER IR, AT (K 320-400 nm) BEIEE 2 AT AR ML (Ceng et
al., 2017)#53 H B 404 1% 520 nm 286K I S, s H Bme ] g 4 460
nm #59:%% 5] (Shimoda & Honda, 2013). LED 5 A )33k 25 4 1545 & P K6 IR ml &% H b
FHBATRAES R 206 (5600 nm) X2 E R RG] 715055, nlaes RGBSz 481
fgUR i [l 9% (Van Langevelde et al., 2011).

1.3.2 Jesaxt R RS RIS

e RE AT NI R R, HAN BAREMC R, HAFEMIEZ R

AT B Bl AEAR B 38 (0.1-10 lux) G, FlWgReE H A& T (29 0.1 lux)
Fe AR . N TR R 5 (n>100 lux) 7] A8 5 250 B gk 52 N (Nowinszky, 2003).
IR A RO R B 5 HOGRRIEAR DS, R sR A4 /NG S ERVER . filhn, SR
A HUT I A6 (a0 5-15 lux) $2THFH % (Barghini & de Medeiros, 2012).

133 EkttERRaTRINA

T8 ERBTGE TR O MRS BT KR AR getb i &, AHNHRERIRS
SR

BT H bR IR B R K. WHASKRA 365 nm UV-LED 456115 B &R 75 A WM
T KR Ostrinia furnacalis, /045K 2548 F(Shimoda & Honda, 2013). fEfGHH, S
BRIEA 10-30 Tux [ LED 4T 0] 30 5] —ALIE Chilo suppressalis, [R5 1R R
Hi(Chengetal.,2017). FEHIREE (WHERE) FIREHORT . WIFRRY, KA HEN
520 nm ZOCAEREMER RSB T, AR E/NBrennan, 2016). | FHGHUE K&
FUERT R 450, (AL HE RIS AN IR (s &) F R eli, HE6 S8R aE RS
HE— PR FEBIIR AR

B HUEE T FON SR OB iR R AL T B BRI . RRTF4 A B R A B2 54 4%,
FER WA TE s HIE R, HPEAS IR A8 AR, DS a] Fpafeolk 3

1.4 FHREXNFER BRI



