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Bionomics of Bactrocera ( Bactrocera) philippinensis ( Drew & Hancock )
( Diptera Tephritidae)

JIAO Yi*, CHEN Zhi-Nan, CHEN Zhi-Lin ( The Technical Center of Animal and Plant Inspection and
Quarantine, Shenzhen Entry-Exit Inspection and Quarantine Bureau, Shenzhen, Guangdong 518045,
China)

Abstract: The fruit fly, Bactrocera ( Bactrocera) philippinensis ( Drew & Hancock ), is an important
quarantine pest. It has been reported to damage many fruits seriously, such as mango Mangifera indica L.,
papaya Carica papaya L. and jackfruit Artocarpus heterophyllus Lam. The bionomics of the fruit fly was
systematically observed and studied in the laboratory. The results showed that their emergence percentage was
93.93% during 6 — 18 h. Their adult activity, longevity, mating and oviposition were related significantly to
temperature and light. The adult longevity was prolonged by supplementary nutrition. The suitable
temperature of their development and fecundity was 25°C —30°C. The fruit fly laid 627.35 and 652.57 eggs
on average at 25°C and 30°C, respectively. The thermal threshold temperature and the effective accumulated
temperature for the development were 14. 31°C and 450. 43 day-degree, respectively. The developmental
duration was correlated negatively with temperature (r = —0.9005). This study provided the important basic
information for the technique of quarantine treatment and field control of the fruit fly.
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Emergence percentage of Bactrocera ( Bactrocera)
philippinensis at different hours in a day

B BE 2 E + FrdEiR; FEIE], Data in the figure are mean +
SE. The same for the following figures.
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Table 1 Effects of temperature and supplementary nutrition on the longevity of Bactrocera (Bactrocera) philippinensis adults
T FAE R HIFEF
HEEE(C) Without supplementary nutrition With supplementary nutrition
Temperature  #fE 4 (k) i (d) TR A (k) i (d) AR (k) i (d) AR (k) i (d)
Females Longevity Males Longevity Females Longevity Males Longevity
0 0 0 0 0
5 105 1.25 +0.27 eb’ 101 1.17 £0.25 eb’ 121 3.17 £0.25 fa' 92 2.72 +0.27 ea’
10 124 1.68 £0.52 cdec’ 127 1.47 £0.42 cdec’ 96 9.26 +1.32 efa’ 103 6.29 +0.78 deb’
15 137 2.17 +0.61 bede’ 131 1.89 £0.52 bede’ 102 31.78 +7.22 ca’ 134 17.34 +5.26 cb’
20 141 3.31 +£0.82 ac’ 125 3.05 +0.73 ac’ 124 53.42 £9.29 aba’ 121 32.61 +6.33 bb’
25 132 3.16 £0.73 abc’ 134 2.74 £0.66 abc’ 136 57.66 £10.35 aa’ 145 42.15+7.53 ab’
30 108 2.52 +0.36 bee’ 115 2.35 £0.31 bee’ 128 49.72 +10.21 ba’ 91 31.91 +6.52 bb’
35 107 1.31 £0.29 dec’ 107 1.27 £0.23 dec’ 97 22.17 £4.31 da’ 122 19.22 £3.63 cb’

Frp SR A BB S TR+ ARvER s RIS R R /NG FRRRA IR B RIZE 0. 05 /K 122 5 B3 (Duncan [RFTEMLZME) 5 a, b,

c, d, e, f RN R BEAL TR B B R A i B B VAR IR 5 o', b,

¢ NA T FEE SR R B A B E MK . The data of adult longevity in the

table are mean + SE, and those followed by different letters are significantly different at the 0. 05 level by Duncan’ s multiple range test. a, b, ¢, d, e

and f are significance tests between different temperatures; a’, b’ and ¢’ are significance tests between with/without supplementary nutrition.
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SREBEPAE LS, DL8:00-11:00 Pz, &
PRH) 55.72% 5 17:00 - 19:00 F=Hp & 5 4 KK
27.66% (1&12) ; AP RENREKE , AF=00, ™
YRR, MERTERICREAWICLT, AW O f =
SRR . TEIF P ORERALS , HE HURE = B A8 52 2 i
H, RIARBITIR00 . BORLEE ™ B FL N 2 HE B HE
5o FRBRIE—DFIILAF T RS2,
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Fig. 2 Oviposition percentage of Bactrocera (Bactrocera)

philippinensis at different hours in a day

2.1.4 JREESHHERIRERRAN . SRS SO AR
SNRIREIR T B T4, 20°C i-F-37= DR Ri I B 2%
KRPHAMMRBEALEE, 2 43.72 d; T 35C RN 8. 97
do 10CHN IS CHIHERAT=IR, 25C | 30°CHf=HREA
PRI KRB R T AR B AL T, P34 4 E B A 4)
Bk 627.35 KiAl 652. 57 Ki; FEURRES 70 32.28 d
27.57 d(£2) . BHPIIMEELREW, 20°C I #E
HBIEPIML )G 50 - 68 d = BREL L, 5 I K
72.93% , HAPHLIGER 62 KA BRmIEH , Ty
HP=BREE 11.24 475 25°C 7= BRI 7 FIfL) 34 - 60
d, GEWRFEIE 75.68% , HAPLES 4 X
YR, EEMET-4 H R 46. 24 K5 30°CTEPULE
30 -60 d P=BREeZs, GAlRENE 78.94% , HARfl
JEER 40 K= ORm g H , fHEF-3 H 7= IR &t 41. 29
Bi; BSCTEPMLE 12 -24 d P=BREe%, G2
86.72% , HPULIAEE 16 Xour=BimigH , BHrsy
H =ik 57.66 KL(& 3) . AL, FERREESCMRMER
EEFIRERE N 25 ~30C,

x2 FERXBEFREBE TH~RER
Table 2 Oviposition of Bactrocera ( Bactrocera) philippinensis at different temperatures
‘ (3 PIHIRC) IR CHL ) PIRXE(d)
BECC) Number of Preoviposition period Number of eggs laid per female Oviposition duration
TEmPEIE inseets tested I TR R THEeRER OBE T R
Amplitude Mean + SE Amplitude Mean + SE Amplitude Mean + SE

10 32 - - 0 0 0 0

15 35 - - 0 0 0 0

20 37 32 -53 43.27£2.19 a 37 -183 93.75+9.36 c 6-32 17.38 £2.27 b

25 32 11-15 13.52+0.93 b 146 - 826 627.35 +21.44 a 17 -59 32.28 £6.42 a

30 36 7-11 9.36 £0.68 be 159 -753 652.57 £25.64 a 15 -53 27.57 £5.41 a

35 39 7-10 8.97+0.34 ¢ 52 -635 341.63 +17.94 b 5-27 12.79£2.16 ¢

FPBE T HE £ AR s FIFIEERE R RN FEAAFRAR R AL E 7E 0. 05 K F _E22 5 8% (Duncan KFTEREME); %3 [, The

data in the table are mean + SE, and those followed by different letters are significantly different at the 0.05 level ( Duncan’s multiple range test). The

same for Table 3.

70

P-4 (RE) Number of eggs

FILJF KEX Days after emergence
B3 ARRRE T IERE L ZE H &

Fig. 3 Daily oviposition of Bactrocera ( Bactrocera) philippinensis at different temperatures
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d)(E4),

2.2.3 KEEARESEZEIH: @ditHS2
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Fig. 4 Developmental duration of Bactrocera ( Bactrocera)

philippinensis at laboratory temperatures

BURA 450.43 H - FE, B0, ) SRR R B & A
JELREAY R 14.31°C, 11.36°C 1 12. 03°C, AR
VAR R 32,46, 244.97 F1173.00 H - B, £4%
KRB IR FESSIERSK S, 18€C, 211C, 24C,
27°C 1 30°C A3 & B i 43 514 81. 82 d,
45.81 d, 36.59 d, 29.84 d f125.82d (F£3), &
18 ~30CEERE T, FRELMHREFTIM SR
FEERMEXRR, . ghi, WaefRils i
mE.
Bi: N, =14.96 -0.45 T,(r, = =0.9549" ) ;
hii. N,=73.43 -2.12 T,(r, = —-0.8785");
WF: N, =58.18 =1.71 Ty(r, = —0.8932") ;
4: N=146.57 -4.23 T(r= -0.9005"),
KX N: REHH(A); T: IRECC); r: HHRK
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Table 3 Developmental duration of Bactrocera ( Bactrocera) philippinensis at different temperatures

5f Egg # il Larva I Pupa 2
REE(C) kg KEHB(D kg KEHB(D ks KEHBD KB HiM(d)
Temperature (%) Developmental (k) Developmental %) Developmental Generation
N duration N duration N duration duration

18 526 7.12+£0.76 a 359 42.17 £3.32 a 273 32.53£2.08 a 81.82 +£6.17 a

21 479 5.97 £0.57 ab 363 22.19+1.93 b 285 17.65 £1.32 b 45.81 +4.33 b

24 513 3.23 +0.36 be 376 19.44 +1.68 be 267 13.93 +1.15 be 36.59 +£3.87 be

27 424 2.44 £0.30 cd 339 15.27 £1.63 cd 271 11.77 £0.92 bed  29.48 +2.27 bed

30 475 2.15+£0.24 d 365 13.85+1.17 d 252 9.82+0.69 d 25.82 +2.14 d

N: Number of individuals tested.
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B/ 6% AT H A, E4ER, REMNIFREDH DL
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VEREZUKEY M Planococcus lilacinus ( Cockerell ) F1 R ¥
BEXUK Yy Planococcus minor ( Maskell ) 2546 s 1A &
7/
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