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A ¥R fHE XBE ORER K @
(1. TR BE, BSEaRIN A Ol H 3 R B S RO PR A B SE 0%, i T 832003;
2. BrRYER R FIR KA BRI, B8 ARSE 830000 )

#E [HW] PURRAITINERRTZ—, MR A A — SRR E BB K25 ARy
TERER UL E . [ FEE ] AW AT CCD ( Charge coupled device ) #4712 i FIZL AMEIRAE Sl
BT, DU 0 R U IR 56 B LA B K B2 - B Monolepta signata A9~ 84T, [ 45582 ]
T W XU B B % o B = BRE AN [R) P2 B A B (4 P DR O, B0 Vb3 M aE A M = A F’%, KB B} 7
O B AR VD 1= B R RT 43R 6 BB SR AT A2 L AR L IERIR L O L B g i RN R A
b 3 [ Bl SR R R A A v 4R 3 %Lﬁﬁ@mk 77 GRS B A IS T 5 7 DA AR T R A | R
Z”r“ R RA S i A BE =8 — € IEAROCHE . [ 4518 ] il CCD MU R IMUEE . £LAMGIEA F AT i
PSR4 20 A B T 28 LSRR B i FR 76 £ P 0 P= DR b B, O At B R 7E = Hp = B A T S
B, Wit —AR R R IR T R R AR e, G b b O R B e B R Bl VA PR AR Sk
REIR  WBEKHEEF PO TR R

Evaluation of an experimental method for
observing insect oviposition in soil

MENG Han-Ying"?"* FANG Chen' HE Wan-Jie' ZHI Meng-Ting'
ZHANG Jian-Ping' CHEN Jing'"
(1. Key Laboratory of Oasis Agricultural Pest Management and Plant Protection Resources Utilization,
College of Agriculture, Xinjiang Uygur Autonomous Region, Shihezi University, Shihezi 832003, China;
2. Plant Protection Station of Xinjiang Uygur Autonomous Region, Urumgqi 830000, China)

Abstract [Aim] Oviposition is a crucial aspect of insect behavior, and observing oviposition behavior can provide
fundamental data for further exploration of pest control and the conservation of beneficial insects. [Methods] An industrial
CCD video microscope paired with an infrared light source were used to record the oviposition behavior of Monolepta signata
in a custom-built insect oviposition chamber. Additionally, different substates were used to assess the oviposition preference of
M. signata. [Results] The highest oviposition rate was observed when white sand was used as a substrate. The oviposition
process of M. signata on white sand was categorized into six stages: Host approach, contact probing, probing identification,
oviposition, retrieving the ovipositor, and stationary. The probing identification stage was the longest, with females using the
end of their abdomen to probe and identify oviposition sites. A positive correlation was observed between the angle of the
female abdomen and the substrate surface, and the depth of oviposition and the length of the abdominal tip during oviposition.
[Conclusion] The combination of a CCD video microscope, infrared light source, and a custom-built oviposition observation
chamber enabled clear observation of the oviposition process of M. signata in the soil. This study introduces a novel approach
for observing insect oviposition behavior, furthering the investigation of their biological traits for practical applications. It also
offers technical support for the control of phytophagous insects that oviposit in the soil.
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TR R AT O A 2, WY
JE AR R B 2 CEZMEA (B R 4,
1994 ), B HZBRIFAZBEPLAY, HIPPME 25k
BAEWIE A TR AE KIS T 00, DA iR
JEACHY AT R ( Jaenike, 1978 ), Mk, B &
HEZIE, — MBSO, Wi S il
TR BT 5™ DR A5 28 B L A MRS B, IR AT
FRE TR B NS RIS A 7700, FEA1E
BN 243227 3, AT ONRRSEA T (SR B2
85,2015 ), WETFEAR R By oiTh, I
il T AR | PP R R R I s AR
AT R Bl

HET, FxriE ek B = ot b iy Mgt
55, FERETHYH LR mF Ha Mg
P A SRRV O B Carposina sasakii 2 7E7K
()77 B TR SR B (5 R/NAE, 2017 )5 1 R AcRS
FABHAAERLIC SR BE 2% Heliconius erato
5P T V8 A AR I R, O LS B B
HA 0 7 50 S R 474 ( Thiele et al.,
2016 ). SRTMXTTFAE & MR B AE L=t h i
TR IR, Marquardt 45 (2013 ) FI£L4h
A A K IR e s T s Pergamasus
brevicornis 7£ + H A= BRI AR, Ak — SRk P 1L
TE SRS, i T I AR NS A i E
KREST, XA A AT REARE T AMAR K H
BAFREAMRER., Hit, RREREL ™
BRAT M B SR 7 R AR DT o

KB K Bt H Monolepta signata, {8 #RXL
PEEMH, EE#MHE Coleoptera M H &L
Chrysomelidae (il E, 1996 ), FEALEH
B P (PHAANE ), @it HARSE LA
EZ, fEhES MGz (EIES, 1996; XK
FEAE, 1999 )0 XUBEC B i FH O Z PR I, BR
PEEX, L. MR, MEZE. 1. SBE,
B TR PR S FEC M EAL, &
BEARAFR SR R KRR, iR s
ZeE (hEBEBE SR TR R X RE
L4, 1979), %W 1 L4 1R, md=5p
THYR R 5, DIBPRA, BU4E 5 H FF iR
b, AL 5 A RS A AR 2R, s = R,

6 H TR, 78 TR A et 2239 0 Hok
AR (IRERT, 19925 2515, 2008; iR
SE, 2008 ) XUBEC g - H A BRAE I Y
PSR IS G 0 I 00 A0, AR R AR A
i, AR A AR, MREAHEHEF (i
BRAE, 2013 ). TiARACOE 43 A0 P e T 1% % Hi 4
HURR A 43 A 1 B0, SR 5T R Bt 2 - P B A 7
SRR T2 AR B 25 R T H A
BEY,

MG B HAE R PR B AT AR Y SR B
FIH Tl CCD WA U Be LTSGR AE A T8
PBF, I W TR | DR B
I FPE SR A %88 TR OIS X 42, S R
HAE IR S, A BT R AR R A
S TAERTF R, WO R R T R
B 25 F At

1 #R5AHE

1.1 HiE

T 2021 4F 6 H a7 b X Vb v B
ZRIBAARTE R (30°68'73" N, 104°04'99" E) %
K AR B A% B b R B WIS A P BB B 2 1 P
B, ST AR RO R S R BR S
B H FROTFRERZEE N7 cmx7 emx15 cm ),

EEMNIRE R (28+1) °C, X E
40%+1%, G 16 L : 8D], & MFRMENN
A 50 Sk, MEREL 1 : 1, A H e E
KR, IR AT IR AR R A AT B, E SIS 10d,
T SR BT D B R e B R e, Pk Ay
R o e AR A 7 3R

1.2 #iXEY

B 6 2 I PP T R AR 2R 48 = (i
BEAE, 2014 ), A6 ABE I BF 0 F A 7= DA A
WLEE T BIREANZ I DT I B AT AT o DR B
B 7/ bt p LD ESY ST RS S LY UVSE E el
A BARLABE FE dh Al 159, s A1k
AN B R 5 PG R E . MRS A
KAHMRE, RAKFERLE R L . E KA
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FHE 60 CKPRIMEELZF, KHFEFAKE:
SR E R S, BRI (EPla ) FE
TAHR. B . BEFEILR,

13 FFHEE

PRI E N —A BTSSR AEM T AL
& (E 1), E240 3 85, B R R
B, A R AR B IR A O R AR
WYY, PR FF LR B A RS MR T2 3 9
IrHY R L

TRAMHR R B
Insert insects
/f
7’
= >( - : — ﬁj’ﬁ
r Y o - :>B1ack0ut

W X 35,

Observation area

FEENA R

Oviposition materials

v e JRE
Pedestal

N
AN

E1 %R
Fig. 1 Oviposition device
2 A B g B KK < T x N
30 cmx1 emx10 cm, 30 cmx10 cm FIHIS PR 1)
2147 0.1 em B/NLLAARIESE B A0, T

Wi

F—A~ 30 ecmx1 cm AL 55 DA 7= B A S A
FRHRCE, PRS2 o e Ak B
DA/ DGR B B BRA T R s . TR <
FixE o 2 emx1 emx20 cm, A7 BREEBIE R
AT R FOK, BB AR s nyi
FEAL AR, AR R SR X, IR R < T
30 emx8 em, JIKJEE I E — AN < xR
30 cmx5 cmx2 m RN, RIDPIMIA — P FEx
= 2 emx1 emx2 cm M AP IE LSS 2% B 1E 4
PR

14 FEERITAHMERW

FEOIAT SR EEALEE 4 800 W Tk
CCD WA 1485 , 940 nm £ZLAMGIEA LCD &R
5 ([ 2), Hr 4800 W Tl CCD g i inkss

(A5 h RY602Y 5 A7) Z ok R R TR
HBRT ), 4G 360° 7 [T . 30x-190x7F
BTk | HDMI AHALRE (3 76 L35 LA A KRR
M b o SR IEIE T B BT T, A
940 nm ¥R CCD ZLAMEIR (A7 K. T INF
RARAF ), SERHERFAHE SRR 2 LCD SR bt

( fhB8. Lenovo, D2221H ), WMERFZMEERE
TF &+ (5% Kingston, SDCS2), H#EAZE
) 2005 70 A S 42 5] HDMI AHAIL ; 2 42
¥ HDMI MIPL%E S LCD B R5F . SR
FFEZOR B R IRZ0S DCI2V LR E 25
HDMI #i#l. LED B/R5F XL INREIETE

B2 F=ORMTAMEREM
Fig. 2 Oviposition behavior observation equipment
1: 360° T3 AL ; 2: 940 nm PRARZLAMSEIR; 3: 30x-190<BMHEH L ; 4. JMHERE; 5. CCDHM;
6: HDMIAi#L; 7: FRAVER; 8: S2AF; 9: LCD Enhi; 10: 20 cmx25.5 cm KB

1: 360° universal adjustment mechanism; 2: 940 nm ring infrared light source; 3: 30x-190x zoom lens; 4: Focus device;
5: CCD interface; 6: HDMI camera; 7: Limiter; 8: Column; 9: LCD display; 10: 20 cmx25.5 cm large black backplane.
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15 REH*E

MEEARAE RN, IREA (28+1) °C, FHXT
MR 40%+1%. AR5 53 ABAE (18 g/L ).
Bt (FHERRIERK L 0-6 mm ), EINRER
KH A+, A7 (0.5-1 mm). 547 (1-3 mm ).
B (3-6 mm) 6 P RMER = OIAT. Frfy
FEIIA R AT E R AL E (TS SR,
HEE 100 °C, KPEHTE 4 h), #EAL3ELFRY 6 Fh
FEORA TR 6 A AH FIRUAS (1477 B AT by S22
BOCE 1), 43P SRR B - B e R TR
JoT b 7 B B R A B E O, DA B B AR A UL
FEOR A BT o FEAN R DA B 7 B AT A UL
BEE I TR, B A KB &b i 2h
B, AR VRO L BRI E fEAR R L E SR

11

W, FPFFEEA B IR A 20 mL 22 A7 A 4l KB
5 RUBE A B 1 FR ARG HE o 9 = B BRI o 447 B
WS I B 50 Sk OBUBEF: B 7 1 FF 44 B9
BCHL, & LA T 55 5 PR OB

W TR 28 2 1) 7= DSR4 B CAE CCD AHBILAR
SKHT, B RRA AR IR 2 S8 XA T R, 7
SRR R R e (B 3). R AAS
RN, HILTHETF SRR B sE, HE0
2% HbRIE W7 EIAARE AT BEAT 4 o Y6 IR X XU
B AT o B (5K, 2012), fE
IR T WBRE K B 0t B L-F A =51, R it
FEAFAHE I R AE B IR BT A 4RAE v LA D R
g (FE 3). WA 12:00 JFHH ML= 1
00:00, & 50 LM HUWER 24 h R fde RIS PE,
24 h 5 SR FOK RO AR B e

ARy

B3 T AMNEE EEInE
Fig. 3 Connection sequence of oviposition behavior observation device

11 ARA 75 ERIUT N .

7R A WL EE A A -7 B LR - AR

11: Paper box; Connection sequence: Display-observation equipment-oviposition observation device-cover the cardboard box.

1.6 HiESH

FH T ARHLERAE S-EYE CIE 50 ) Fli 4
FF00 8 HRL ™ B A R o R B L 7 DR
B BRI R BTBE L R (O gmdE T H )
B AR 7 B - ot o AT B R BRI B

2 GRESH

21 X7F=ORdr BRI EEE

PAETD 7= B JBEST 360 B A XORE £ 2
FMEHCAE 24 b ARETT AR ™ B, ELME HT BRI 45

K, —JRNIETECR 4 3k (JE0ER 50 3% ). LUE
I R I R B A BT, % e —
TEUR=00, ELME OSBRI R, — NSt T At
7110 3k (F0ER 100 3k ). MLABR . 84 2
B R rE A R, N — R R0,
FESNG L TG BRI, — S NBET 20k 26 Sk( 3t
WEL 50 3k ) WIAREEMIEE P T LIEH, FIYE
SR B SO RSB, AT AT

22 WHKKFERMB&PTHHNE
i Tl CCD MU e . £LAMEIR K™
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GRAT R IS4 B LS T UBE K it 2 - B R 1 v
FEBRA T LR PR O T O o B P B B R LA
6 NBTEE (K 4), BYBET . SEirdr 35, XSG H
Gl 0 Aty N i R ST P 4G Sl e 31 e
KIF R, FEP= A POy Ja ahFE i Fii A oK
WA AV, FFa6 AT I8 5T 1 H2 fil LR By
B, dEASAREIX R, BYBLIL . efiilin . BB K
A I OME H TR VD B ORWTIC T, FEICE TR ik £
SHERS PSR S, I T SR T B AR
VT Al ™= B A S5, 4000 77 D e P 00 R R A
WG H N, XM AR BRREL (188.67+38.02)
s (n=6) (1), BrEI: AR, AR
SR, OBUBE B i B LR D AT I [ A
LA 1 7= O g o O H P IR e, R R B
&, H 3 X RS, il T Ag), i
i N BB R s A A A VD48 B b il R B A
O Hb 5, FI WA A S O L A OB
WUBE K B 7 I B2 0 Tl B 5 A g I 4k 2 7E A

b FICAT, AkSEgE AT ORI, MEd 2y — B IR
U E R BN A G W O, e AR,
B UR, #7 IEAE B ) e Bl R R B A
FCAbE AT, U7 RS L ERIEO A
AT 5 R —Fe IR S e 7 X —id
P DR R (34+10) ¥, R,
e iR, 5% (299.50+£193.59) s (£
1) o BrBIV: 7200, SRS e d e 52
ol R0 FRENA, RO R - A
FEAR AT ) R R R, il k388,
PR A S 42 ER IR A Db A, PRI gk It 2 2
PR B , B R 5 T 5 7 B9 A 5T 2 T Y e AR A
(136.39+33.96) ° (£ 2). IEFEF=HN M P
2 BB, WASHE L0, A2y H
b S HRRRF THICITT 25 T 5L SE R B i AR S B . 72
7 A e R R A s A B (3.2040.80 ) mm,
FEUIREE A (2.40£1.00) mm (3 2 ). XUBE B
ORI, BRSPS BRI R A L

| L2 3 Approach the host

Y
4’| BfiiAiR Contact probing

\

I HIHRIRH Probing identification
—— #4 Rejection

5% Acceptance
PR TP I ks N
Resume oviposition | 7259 Laying eges
after reactivation

Y

| FEHR AR [E] Retrieving the ovipositor I

Y

1k Stationary

—

B4 XBHKMEMR~NERE
Fig. 4 Oviposition process of Monolepta signata
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F 1 WRKHEMBERTARFERE (s)
Tablel Duration of oviposition behavior of Monolepta signata (s)

i [ B S G <) L S5 S

OVistgi[ii'?)lnBs(tage OvipZif?ofIfocess #l ¥2 »3 w4 »s ¥6 :Fi;{iﬂ:’TSf§

I EIT % F Approach the host — — — — — — —

I i #R Contact probing 92 35 62 90 146 107  88.67+38.02

m JH5IH 5 Probing identification 577 285 157 183 539 156 299.50+193.59

v 7= Laying eggs 10 9 5 5 6 5 6.67+£2.25

Vv FEON S o] Retrieving the ovipositor 3 5 3 4 1 2 3.00+1.41

Vi # 1k Stationary 4 10 4 2 0 3 3.83+3.37

* 2 WRKH=EMB~NTASEH
Table2 Parameters of oviposition behavior of Monolepta signata

7= B2 & Oviposition process Q1 Q2 Q3 Q4 Q5 Q6  FIHFRUEZ MeantSD
FIHEAFE Number of sting 26 53 30 42 29 25 34.00+10.00
JE AR AR KK E (mm) 2.3 34 23 41 40 29 3.20+0.80
Abdominal terminal elongation length (mm)
FEEIREE (mm ) Oviposition depth (mm) 1.2 1.9 1.8 0.3 4.0 2.6 2.40+1.00
BiRMAE (°) Body angle (°) 82.65 141.29 113.96 15891 178.85 142.68 136.39+33.96

IRUREE A A A K K AR R IE e, BB S5, RO s ik H = Bp s # l 70k 6 4
Ve PRERgR ], ORI E , RUREA Bt - WrBe: SEAr . HefbalaR . RERON . RO
TR N TN R Tt o O 7 o o L R 57 S R 31 Y £ S = e s S A - 7 Sy B
Wi, Sl A IR A o (HIGIR2 RPN Al 7 B I i e B A A Rk,
o2 I AN e S T A e, ACDEA PR g oA i o = B P A LB 3 7
AR AE— AP O b i = B 20K, BrBeVIL: i GRAT R & ST Sl itk — R R E e Mk
1k o BEARASRYC IS, SRR BE T FHIEASEZ] (bt £ LR B

BT 27 BR s i L TLAD o s el el ik £y 25 A7 ABFFEA G5 0 B e ke 1 /N B SR 7
TR RS, MR MBRARWZE RIS = ge e, 3 ELATE T HIER LA
R JLRDIG , DU CH TOPIRIEE R L o e =90 Jri (RIE4F, 2019; # T
WAs, AIEATRIPIRERAIR, MREIRITL g o001, s e B FFEen FIOK L 41
o HE I ARSI, HRWE TN, eI BRI AT, MAREREE,

el R 7 T L 7 M 022 39 B ot 7 - op 7 B 4T

3 iwip ST, I LT LR I ) L o 7 B e P T
JBH

A AT — 4 9 B B ol £ o RS ATEFEA 207 SIS AT 2 A K

OE AR vk, MU A F R I ES A R {AAEAN[R) B HUM AR Z (R 7= B 2] M 25 S 3 K, AE
CCD TMVAHBL, LR T —FhHaH5 i b B 2 = 1Y SEPRPRAE R R TR N B LA T T - AR
B4, FELIOWBEK s i A et s, IR T 6 MRS USRS U O
XPZMER T AT VAR o ML T, AH UK BE TSR i 75 K%
B RS T OSUBE K A - 7 B 5 QR TR EA I LS B R = B AT 2R, U5 St
B, OEXPOUEK B T S A g, FMEKAr s CCD BOERRM R LMD e



- 1128 -

o B 3244 Chinese Journal of Applied Entomology 61 %

TERIEIREET , ZLAMGTR BRS 2) 2E Wy iR Wy ik 5k
T, MBI (FR A, 2005 ). (HIGHE
HESF X IR IR TE | AN RE 50 42 70 L 1 L 255 D T
A B UG R A SR ISR ) R A A AR A /N
SRR G, AR IE WA R Y 5
B

ZE L FTIR , AR R R ik T g |
FER e £ = O ) S R B RS A I A
BT M o Ly T AT SR AN TR R T
WS SR, 10 B R IR T R O T R R
P, Mt SRR R A= O IR A 2
P ot A v R AR R R A B 3R SR
ARZHE,
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