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Classification of ovarian stages of the melon fly, Bactrocera cucurbitae
( Coquillett) ( Diptera: Tephritidae)
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Laboratory of Insect Ecology, South China Agricultural University, Guangzhou, Guangdong 510642, China

Abstract ; [ Backgroud ] In order to design monitoring methods and possible control strategies, reliable methods are needed for asses-
sing sexual maturity in field-caught Bactrocera species. The aim of this study was to provide such a tool for females of the melon fruit
fly, Bactrocera cucurbitae ( Coquillett) , an economically important pest in most of the tropical and sub-tropical areas of the world.
[ Method ] Ovary length and width, the ovarian index (length width) , and egg load of laboratory-reared B. cucurbitae females were
recorded daily from eclosion up to 80 days of age. [ Result]The ovarian development could be classified into four stages and six
grades according to ovarian morphological characteristics; previtellogenesis (stages | and Il ), vitellogenesis (stages Ill and V),
gravid (stage V), parous (stage VI). As the ovaries were developing, their length and width increased rapidly between stage [
and stage V , but tended to decrease at stage VI because of ovulation. The ovaries had approximately equal length and width during
the pre-vitellogenesis (stages | and Il ), after which ovaries were longer than wide. Egg chambers became visible during the vitel-
logenesis phase, during which the volume of oocytes increased rapidly and yolk started to accumulate. Mature oocytes became visible
during stage V, when the whole ovaries were cylindrical in shape. As ovulation was initiated, the egg load of parous females was
significantly lower than that of gravid females. Despite the ovary length at stage [V being greater than at stage VI, both ovary width
and the ovarian index were similar in these two stages. As the yellow follicular relicas could be seen in stage VI, stage [V and stage
VI could be distinguished by ovarian length combined with follicular relicas. [ Conclusion and significance ] The potential applica-
tions of this technique to evaluate the physiological age structure of B. cucurbitae females captured in color sticky traps are discussed.
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Fig. 1 The reproductive system of a mature
(stage 6) female B. cucurbitae
a. BUEL; b MUETBRAE s o "PRIORA; d. 2HEEE; o IR f Bk,
a. Ovary; b. Lateral oviduct; c. Median oviduct; d. Spermatheca;

e. Accessory gland; f. Corpus luteum.

22 MHEBHE

1R Fletcher er al. (1978) (4027 s TS
BRI BRI AN 6 NI, T4 SUEL LT AN, B
ERANL/IN, A it (P 2A) 5 TIZ% A0 2 497 38 A
e KX TR — 51 /N TR % (121 2B) 5 T2
oI LA T B R B 2, PR BRI K, 2
HAIEITES (21 2C) 5 VAR« 508 o ) B A — - A
(P 2D) 5 VG S5, B 0 T L, 5L AT
(I 2E) 5% , T I — A Aol BRI 0 5L, i
PO S AN A FE MR f (2] 2F) 5 VI
Y 2P BT U, ORI AN S,
S S I (1 26)

B2 KHBBE HIPERE T ERENEL
Fig.2  Ovarian stages in females of the fruit fly B. cucurbitae
AB. T8 TR E kAR ;C.D. MY VIR AED]) s E VU Va8 F. VELGRERE) ;6. VIZ( &) .
A,B.Stage | and Il (pre-vitellogenesis) ; C,D. Stage Il and IV (vitellogenesis) ; E. Interim period between stage [V and stage V ;

F. Stage V (gravid)

B3R 1 AT, OP s R AEmTI C T gefn 11 4%) , N
HR 5 9 B KRB0 A5 (R T 0P 55K 5 AN 5 I
ERT 19, aRAEM(MHMIVG) , 50§ KB
FIYE R, FLIV N S B v i & KT
BB e A R T 205 B R4 i 1 4 e T B B 5
JZ, IV 9251 5K B2 A58 B2 43 51 R (1.69 +0.130) il
(1.35+0.120) mm; G5 PR I 28 34 K, 051 19
(V) 50 55K B8 A58 BE 34 3k 21 i KA, 20 9
(2.18 £0.040) f1(1.50 £0.031) mm, 2= ( VI
G) FEUR O, 1 5L P Ok i s g 2 2 (10.80 =
3.450) k7, i E/NT VR OPRiEL[ (31.60 +1.579)
] 5 OIS B R T B 2 /N, 43 5 R (1,85
0.080) F1(1.20 £0.066) mm ; G 5L 55 & 1 P 54544
HIVHEHEA—,

; G. Stage VI (parous).
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Table 1 ~ Ovarian characters, chronological age range and egg load at each developmental stage of B. cucurbitae

T 22 %0 Morphological parameters *

ULy sy e I3 HEARG i H i G &
Ovarian stage Classification n Age (d) Egg load K i 2 UBE R4
Length (mm) Width (mm) Index (mm?) **
BV B e e i I 213 1~35 0 0.48 £0.004a 0.41 £0.003a 0.20 £0.003a
Pre-vitellogenesis I 43 9 ~30 0 0.68 £0.010b 0.63 £0.010b 0.43 £0.011b
YR K A I 36 12 ~70 0 1.02 £0.030¢ 0.88 £0.020¢ 0.90 £0.039¢
Vitellogenesis v 4 16 ~80 0 1.69 £0. 130d 1.35+0.120d 2.30 +0.300d
HLOP Gravid v 45 19 ~80 31.60 £1.579a 2.18 £0.040e 1.50 £0.031e 3.29 £0.100e
25771 Parous \li 19 40 ~ 80 10. 80 +3.450b 1.85 +0.080f 1.20 £0.066d 2.30 £0.202d

" BB + AR ; R SVEORE S MR R 5 R 3R 322 5% (P >0.05, Duncan’s 28 L) o ™ Bl il log(« + 1) Hedfe 5 it
FTEit A3 aT , 2 WoR B R ok G e i X
* Values are mean + SE of morphometric parameters between each oogenesis stage. Same letters within columns indicate no significant difference

(P >0.05, Duncan’s mean separation test). ** Data were log(x + 1) transformed prior to analysis; non-transformed means are shown.
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