o R 244 Chinese Journal of Applied Entomology 2023, 60(5): 1458-1466.  DOI: 10.7679/j.issn.2095-1353.2023.139

MR SRS S 5 7 B TS T

RERT FEH FHRE F R oA K BAKT G®EF
(BB B2 AARAIBFER, L5 100193)

U

# E [HK) MICscH Neoceratitis asiatica (Becker) &7 E#4t Lycium barbarum L. 553 ™ &
Mg d A A RN o F, UELIAT AL 6 o A S e R PR A A 4 SR O S R A 7 P Bl
s SRR S o T B A AT S M R B LR S R T AR TR R B P S M 3 [ A ]
SRR 1% 45 d MAC S i R L, SRR ELAIE RS, IC RO EL KBRS, gt
BAGRRIEL ., WAT GRS 45 d AR SR ME ZERIAC AR R H OB AR, Ao [
R HokCscHp S L TR 5 5 ARG R E R (190, WEEE (90, I
B M), FRondl (IVZ), P28k ( V4e). i, Mt sohgmt doplfbss 4 KILE0§ & B A S AL
e FREPMES A RE =0, [ G538 ] HAc e i duplfbsf 4 KR A P=rh Bl 45 1% dUOC Y . AT B
TS SR B P SR T A a2 R RS BRI S AR S

KA TR MACSINE; BNEEE RO PR

Ovarian development and oviposition rhythm of Neoceratitis asiatica

YUAN Xue-Qin~  QIAOHai-Li YIN Zhu-Hua LI Yao LIU Sai
WEI Hong-Shuang”™~ XU Chang-Qing

(Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences and
Peking Union Medical College, Beijing 100193, China)

Abstract [Objectives] To investigate the ovarian development and timing of oviposition in the Goji fruit fly, Neoceratitis
asiatica (Becker), an important pest of Lycium barbarum L, and thereby identify the critical period for controlling this pest in
thefield. [Methods] Females were dissected under a microscope 1 to 45 days after their emergence and the length and width
of their ovaries, and the number of mature eggs, were recorded. In addition, the number of eggs laid on young fruits within 45
days of emergence was recorded to determine the timing of oviposition. [Results] Ovarian development could be divided
into five stages; the early stage ( I ), the egg-maturing stage (1), the early oviparous stage (Il ), the peak oviparous stage (IV),
and the late oviparous stage (V). Females became sexually mature on the fourth day after eclosion and those that had mated
began laying eggs on the same day. [Conclusion] The fourth day after the emergence of female N. asiatica is the critical time
for controlling this pest in the field.

Key words Lycium barbarum; Neoceratitis asiatica; ovarian development; oviposition rhythm; critical period for control
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Fig. 1 Lifehistory of Neoceratitis asiatica
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Fig. 2 Morphological characteristicsin female adult of Neoceratitis asiatica
A. PG LdMERLHE; B, BMb)E 4dBERCE; he ks 1 Bt M a B w3
o: JUUNAY. ZLEMHE K BRI E
A. Female adult on the first day after eclosion in N. asiatica; B. Female adult on the fourth day

after eclosion in N. asiatica. h: Head; |: Legs; t: Thorax; a: Abdomen; w: Wings,
0: Ovipositor. Red double arrow: Ovaries |ocation in abdomen.

B3 #MiCiREtERERS

Fig. 3 Reproductive system of female adult in
Neoceratitis asiatica

O: UPHL; LO: MIEINEE; S: ZHi%E;
FAG: MEPERIAR; GC: hmBpe .
O: Ovaries; LO: Lateral oviducts; S: Spermathecae;
FAG: Female accessory glands, GC: Genital chamber.
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B4 HMREZRIPELZETTR
Fig. 4 Stages of ovarian development in female Neoceratitis asiatica
A 1%, BRELRFEVIN; B. T4, W™, C M, »owii; D. Vg, O, E. V&, ok,
A. Stage [, Previtellogenic developmental stage; B. Stage 11, Expectant stage of mature eggs; C. Stage 1II, Theinitial
stage of oviposition; D. Stage IV, The peak stage of oviposition; E: Stage V, The last stage of oviposition.

R 1 MRETBEASETERAIPEFLL R

Tablel Comparison of ovarian characteristics at each developmental stage in Neoceratitis asiatica

£33 LE HEE (d) BREKE (mm)  BRESEE (mm)  BEADIREL (R7)
Stage Number Age(d) Ovary length (mm) Ovary length (mm) Mature eggs (grain)
N & S 2
4 %k A %ﬂ/ﬁ’fq ! 3 1-5 0.47+0.02d 0.37+£0.01d 0.00+0.00d
Previtellogenic developmental stage 1
e
WALS T 3 3-6 0.77£0.03 c 0.61+0.04 c 0.00+0.00 d
Expectant stage of mature eggs 1l
AR EIE
Theinitial stage of oviposition T 3 4-14 1.04+0.01 b 0.79£0.01 b 3.42+0.60 c
7RO IV
The pesk stage of oviposition IV 3 15-45 1.54+0.05 a 0.99+0.02 a 20.17+1.04 a
PRSIV 3 30-45 0.73£0.02 ¢ 0.60£0.02 ¢ 10.25+0.81 b

The last stage of oviposition V
B h R AR R 22 , SR H Turkey 270 HrAAC S i H7E 2% 2 8 SR T BB SR T | 90 12 X HC s Bk vy 22 5
B S5 A ARV FRERIR 0.05 K25 255+ .

Data are mean + SE. Turkey method was used to analyze the difference of ovarian length, width and mature eggs at each

developmental stage in Neoceratitis asiatica. Data followed by different lowercase letters indicate significant differences at
0.05 levels.

x2 WMICKBERHERREHHNMEL FHAE
Table2 Ovarian developmental characteristics at different stagesin Neoceratitis asiatica
Y5 B WS R FR Stage

p(e)r\i/c?g 2?1(? %i%@?;ﬁr;?lcs I %% Stage 1 I %% Stage 1 Mm% Stage M IV Stage IV V& Stage V

KA i P4k 1-5d P4k 3-6 d Pk 4-14 d 314k 15-45d 314k 30-45d
Developmental stages

KH FHIE FIRREIA: )R BHRHEHEFH AT 51
Developmental Tota B AU BN BRI — (A IR BRBE A0 4R IR

O kL 2 2R T
[ R
DL BB

characteristics SEWRA, 5 CEREEN, — M, SR B R, R
I U EEEHT Rk BRANRBORSRWT TRk Bk
B W4 (N
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Fig. 5 Ovarian morphological characteristics and their variation trend of mature eggs
at different developtal stagesin females Neoceratitis asiatica

A-J. SRR RS ER 1 R 2 10 KMERCR P BUB SRR K. SPMEJESS 15 KM o SR SRR L. PLJEES 20

KMER A IS AR s M. P55 25 KMECHL B SR ZSRHIE s N. SPMES 55 35 KM B 8B B4#E; O. itk

J 5 45 KMERL UM SR SFRE; POBMLE S 1 255 10, 15, 25, 35 F1 45 JOMfE A e B 55 B DI i A2 1k i 3

A-J. Ovarian morphology of female adult from the first day to the tenth day after eclosion; K. Ovarian morphology of female
adult at the 15th day after eclosion; L. Ovarian morphology of female adult at the 20th day after eclosion; M. Ovarian
morphology of female adult at the 25th day after eclosion; N: Ovarian morphology of female adult at the 35th day after

eclosion; O. Ovarian morphology of female adult at the 45th day after eclosion; P. Variation trend of mature eggs in ovaries at

the 1st-10th, 15th, 20th, 25th, 35th and 45th after eclosion.

—e
1)
. L
R L
W



- 1464 - o B 3244 Chinese Journal of Applied Entomology 60 %

—_ [\ \S]
(o)) (=] EN
T T 1

by per fly (grain)
© o

Average number of eggs laid

S
T

K S B PRI OB

0 S S S S . S S o S
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44

Hi# (d) Day-old (d)
Bl 6 e SCuR i = B A

Fig. 6 Oviposition dynamics of Neoceratitis asiatica
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MRS —AF KA 3R, X MAC SRSk
(XGRS, 2020), W HZAZEWIE (FPLLE,
2021), PR s H%E, R E kAL = E Ak,
FEH B ST R 2, SRR A 2 5% B

(FJBMOAEKHE, 2019 ), EF R HFC S0 Bl 1 X
B, AR SO AAC SE R IR S % 7 DT S
BRI R B MR ST OB P, AR
FHEG B Bl 2, oA L S T
AL LR

SR L i P e R T LR
fir, FCHEMAT S R F RN EES I, K
Oy SR R A P AR G L X B SR A 2 X
B ORAE . 1 XF B AR A g BRAE 2H B ( Fletcher
etal., 1978; XIFi%:, 2015; ERFHMHS:, 2014;
Jk/ANIE, 2018 ), MUACSLIREAY A R G LE R S H
D, 4 R SR T HURS /I S R AR A A S S I
SR TS R g RS2 i — 2, A W
5o BRI, MR IR L F SR S HE R
SR —E S e, RSN EL A T T
ROy R 4 11 6 G0, 43 B OP R AERTA (1
GO ), BREEAS (ML), H10PH

(V). 7= (Vgh) (RRPHES, 2014 ),
TR AR A AAC SC R IR S K | B B RN DR )
B SEE , FILINEE F ISR 5 5 A
G (IR FEVIH (T %), R (1

KO, TR (Mg ), =i (Vg ), ™~
PRI ( V), SXFh 255 0T g A A [m) S
A2 T T B o BT DA AT S ] s Y 52
g2 o Y DB K AR DGR A

WF 5T U0 58 % 8 40 9% nT 18 Ay H [] A Al )
—ATB, g O, BER RN L T AR
9, A B TR R 0], HEWrE Rk B G
I (20455, 1987; sKEME, 1994; FFREE
4, 2011), WAk, BRELHREA MRS .
5 0 (o R A2 S el /N R (44, 1980),
LA T ) e 000 93 B 45 bR A AR A
FHo tetm, sk2£385% (1979 4 ) il fE gl
-1 Cnaphal ocrocis medinalis Bt ik 5 5, 1)
E RUOPME A B 50%)5 15 2 Kb 7= IR ek
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FRBE AR o R, i8] DAAR 3 5 A O 4
BYON ., HEPE . A HE . P dURE T
SR, T TR S L R R4 Uk A
K im, XAERERR % Spodoptera exigua (T
JE ME 45, 2003 ). W OHb 57 %k Spodoptera
frugiperda ( & Jik el 4%, 2019 ) il 21 ik 7 48
Tirathaba rufolius ( &BFFEESE, 2023) HIBTiA L
138 TARGF A BIE . SFFEIR R I, FHAS A2 i
Agrilus auriventris #ff L 7E L5 10 d 247 P
TR AT W, #7700, M HEE RIS A
HALEE, R LA, T RHWT AT (R AT E
45, 2007 ); Fi4% Ht Helicoverpa armigera 19 b
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