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Effects of sex ratio on mating and reproduction of Bactrocera

cucurbitae(Coquillett)
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Protection, Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract: Sex ratio is one of the important factors affecting insects longevity and fecundity. In
this experiment, the females and males of Bactrocera cucurbitae(Coquillett) were paired
according to five sex ratio combinations (1 : 11,2 : 10,6 : 6, 10 : 2, 11 : 1). The effects of different
sex ratios on the mating and reproduction of B. cucurbitae were studied by observing the
biological parameters such as the average eggs per female, hatching rate, oviposition duration, and
longevity of males and females. The results showed that the mating times of males and females
were significantly affected by sex ratio. As the proportion of females increased, the average
mating times of females decreased significantly, whereas that of males showed an increasing trend.
The average mating times of male in 11 : 1 was the highest, which was 10.8 times. In addition, the

sex ratio had no significant effect on the average number of eggs laid per female or oviposition
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duration, but significantly influenced the hatching rate. Both female-biased and male-biased sex
ratios were not conducive to the hatching rate. When the sex ratio was 6 : 6, the hatching rate was
the highest, which was 74.6% + 1.6%. Sex ratio did not significantly affect female longevity but
had a significant impact on male longevity. With the increase of female proportion, male longevity
decreased. Sex ratio significantly influences the mating ability and reproductive fitness of adults. .
The above results provide a scientific basis for further research on green integrated pest
management strategies for B. cucurbitae.

Key words: Sex ratio; Bactrocera cucurbitae; mating ability; reproduction; longevity

JX SE W Bactrocera cucurbitae(Coquillett) 1A R« £t >, 3 J& X H Diptera 5L i £}
Tephritidae 2§18 5 & SL08 J& Bactrocera (RAEHEE, 2009; Luoeral, 2017) , RfEFH/MR
BRI A T . 1913 4F, TSR AEENEHERIE, WE) 204 TG . I
IR AE NI 58 NE K MMLIX (Dhillon ef al., 2005; Shelly et al., 2017) . JIKSZif 2 [H
BESERL R AN, BB R mE. . . I = SN 8. WiE
FHRA T (EAARS, 20200 , FOFikiE CEM A 2 B RBURSLIERONE GRIZA
&, 2023) .

JRSEWRAY EVEH, WONE 62 N8 136 Mg e AUKA, Hod 208 FH HRED, W
N, 22)K. FR. )R, #R. PHREE (Allwood eral., 1999; McQuate e al., 2017) .
JRHECPE IR 9~12 d ZEATTE RIPE AT M BLAZBCAT T BIH IR E 25 KRB £ It
£ H 20:30 /£ AT R BL = (Wong et al., 1991; FPEELE, 2005) , B EA &L
M (LA, 2017) , MEQUR ORI A 12 RIR T 00, INIEAL S, 4 duphi
RHUEr, EHCR LR EE R, P E PR A E A BT (White and Elson-Harris,
19925 Ahneral., 2022) o HZFATME EFFEAR, JRIME G E ATE B 30%~100%[]
BIK (Luoeral, 2017) o T4 MfEs ERICARCR, M LUREH] 2570k 42 i 2 fa
(Liu e al., 2020) , HScH ™G ER. RO R . EAVEE), S0 7 Bria s
(Zengetal., 2022) . Hl, XJRSLEHIEEEELALERA AL, SBERD MO E
ULV DL SRR AR S 1 (&7 45, 2021) o DRk, A LETFRJRSEWRAT A 1
WETE, DA AT AR T S 08 A B SR

B AR LE 2 fig B AR 2 — I I N M R 2 ) B R b (423855, 19860 o A
[ () Eb 2 e xS B R (A2 G AT P2 B (Fjerdingstad er al., 2002) . BEiFr%% (2023)
WEIE A BRI, 1 b 3 S B S B Spodoptera frugiperda IR ZE L RE 7« HE g
DIy A5, BEMERREE EE RSN, MERR-T- 2 A2 I OB 2 PR, BT S S I IR B
Wm, MEEON 1Q 1SS, FMERSOR BN R R, Ao (TiESE (2017) WA
RIL, VERCSZ I L RS Assara inouei BTG an MAETE ), TREE N 29 ¢ 180, e
g iy AT R O DD SRR, BEE R BRI RO 0E 0, 1 2o BE P R SR S PR AR A 2
RS (2014) FEFCREL, ML 2 R SIS Loxostege sticticalis 1% HL H A SE 240,



B PE LA B G0, 7 DR AT R R A, RS BRI N, IR AL R RS R, M
MR e . BRI A (2019) WIBEFUSE RAEW], PR R 2 0 XA i Cantheconidea
Surcellata (WEFEGRE, 1€ 19 : 180F, PO @A ONFEIL ARy, MR 5 dr i

WA 2R A B BV (E B B A T i —MoOrE (R, 1997) , R H R
WA bR, FHCH SR EEE L AT, TR SRR A ME A RS E, PR T U A
WD % (Rizvietal., 20215 fHBREFESE, 2023) o HF5URE, M. FH2HbE T
FE S P 1 7 50 5 % OIS e, 5 9 X 5 ISP 2 32 S R SR PRI, 30 d 7 LS 25090 i)
87.33%-. 81.31% CFREFAT, 2005 55) o 78 B Tt FH 175 A5 2R I se i, MR X B Ch
54.4%, HUPIIX (65.7%) ZRARZE B XRE, 2009) o NS &85 )& H ™ EH
AR, A A 5 0 BN 2 50 B M DAk BB AR B VA R, H AR T
JI S 0 i A2 T e 0 R BB T s R R, B ARHIE AL, B bL A R s S T A
JIFIETAIE A BRI, € A T FH R 75 ol SIS PR R AR LR g, DA L F A5 B R B
RN SR AL PR LAY, At — PR NSl I S (25 5 B P BORSR SR 2K 3
I MRS %
1.1 iR

SEHS BT R S HUECRAE B PR B X AR R B SERE O (22.85°N, 108.26°ED
TE S50 % 5 A TS 2 AR R 5 AE Bl i e IS B RS KRN T k) (R BRdy
Wi=1:2) 1EFE, (EFREEE 27°CE1°C, FHXHRE 70% + 5%, JalEEML L : D=14L : 10 D,
12 A
1.2.1 AS[R] e BT TR iz e e 2 ol 52 T B 0 F 5

BPAL  d F EEAE L 1 110 22 100 62 64 10 : 2 11 : 1 5 FpEELBEITERCN, 4
HITIN 20 cm=20 cm=20 cm LR FR B G T, AEEIL 12 Skpdy, BN TBCEKBIM A ik
B H 22:00 WA [F) 1 BT TS i ME A ol e RO A A 100, 8 R A I ) SISz i, O 4l FH
50 mL B 0K ACEO AT B, 7R RO RIS MELL LU, RS e RS, A B
(e 5 20T 56 A8 T ) ME A Pl HOBEAT AR e I S B, AR S (0 O A e 4 8 s ] A
PEECELBI 9 o rh . A H M EEC S & 1 LU AL T P RIS LS o, L E R B a4
M AT E R 10 K.
1.2.2 AS[R] P BT TR iz e e 2 ol bt B i 0 £ 5

HCODUE (76 8 75 R, K HBE 90 mm 5 FR I b, Bl BCE T &AM R 1 B duiA
FEFEH, RS RRME R0 BEREREU, ST PEE R R IRIA, e H R
BUHT 1 90 mm B4R 10, 35 IR ML AP SO N VI IR P 74, K JIC SIS T 7= 1) B kL FH -6 28 B U
NVPEEE R b, AESRRL BT 53 AME SR CE — R PR, DA IR IR, L2 DR (1
ABBL, CFKIIEAEE . WP JE 28 5 RIFUASE H R 77 16 & 1 b 2H T 1) 4 570 8 v M50 e
FOE R ISR, BRSO, Guih e ORI R M e . R L b R



HE 10K
1.3 it 594Hh

K FH Excel BB # S2 36 K05, 38 H SPSS19.0 B A X 5 36 $ic b 4t 47 B[R 6 22 0 MT
F+KFH Tukey’s HSD V4656 7 5 i # ¥ . K H GraphPad Prism 8 /&,
2 BRE SR
2.1 A[E)ME B 3ot I SE AR 26 A HR S AT 58 1RO S0
2.1.1 P Bl TR i s ok, R 5 T I D 5 )

P EL S35 R e T TSI M e A S S kK (Bl 1 F=37.036, P<0.05) , TEA[EIELL
N, FEME A RS 0T A AT R BOR BRI 19 IS AL BE A et~ 2 52 E BN 3.0
WEEZELZT 692 : 64 109 : 28119 : 1SFHH 23 K. 14RM 11K, 19 : 1131
29 ¢ 103K A) 22 AR 69 « 68 kb3 M th 1) F L ALK AL % £ T 109 : 280
119 - 1843, Her, 109 : 288 119 « 134T B & M%7 .

4.

([

I:11 2:10 6:6 10:2 11:1

UJ

l\)

B 1 AE PR R TR S M - 38 28 BC T8
Fig. 1 Average mating times of Bactrocera cucurbitae females under different sex ratios
VE: B EHE T AR, K BN BERORAE AR [ 1 L R 4 Turkey’s HSD A8 I 7E P<0.05 KPR 2%, FEIHE.
Note: Data are shown as mean+SE. Different letters above bars indicate significant differences in female mating times across sex

ratios(Tukey's HSD test, P<0.05). The same labeling applies to the following graph.
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Fig. 2 Average mating times of Bactrocera cucurbitae males under different sex ratios

2.2 AN[EME B 3o I SE AR 7 A HR B A BE 1RO SN
2.2.1 PEEC TS0 i e S = O A0 7= O I 30 ) S

P FERE IS s R ) SR P B R R B3 (R 1 F=0.542, P=0.707) . Fifi H#
B, S PELLR T OE R RIS T R B A o LR IS 7 O S AR s e G 2
Z5 (F=1.049, P=0411) . &VECIIF=00 PR 21 58~75 d Z [,

=1 MR K SCHR 5 5E M

Table 1 Effect of sex ratio on fecundity of Bactrocera cucurbitae

PELE (92 3D sl ORiD PRI (@)

Sex ratio Average egg per female oviposition duration
1:11 297.8+90.2a 71.5+88a
2:10 227.5+49.1a 593+45a
6:6 221.9+33.0a 65.6+7.5a
10:2 2983+41.5a 79.3+10.1a
11:1 2282+15.0a 72.6+3.8a

Ve 2R EOMERS AN O TR T b R, B R AR T RN ZE R B (Turkey’s HSD ¥, P<0.05) . Note:
Data on fecundity per female and oviposition duration are presented as mean + SE, values in the same column followed by different

letters were significantly different (Turkey 's HSD test, P<0.05).
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80r

60F —

4o}

20}

1:11 2:10 6:6 10:2 11:1

B3 R R G RS 0 B A
Fig. 3 Hatching rate of Bactrocera cucurbitae under different sex ratios
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Fig.4 Longevity of Bactrocera cucurbitae females under different sex ratios
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Fig. 5 Longevity of Bactrocera cucurbitae males under different sex ratios
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