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Abstract
The developmental time of the immature stage of Bactrocera tau reared on balsam pear, muskmelon and sponge gourd were

19.20, 19.75 and 19.44 days respectively, at 28°C, and there were no significantly different between developmental time of egg,
larval and pupal stage, as well as the longevities of males and females on these three different host fruits. The fecundities of females
that reared on balsam pear, muskmelon and sponge gourd were 665.5, 769.4 and 910.9 eggs /¢, respectively. Larvae were
successfully reared on the artificial diet which originally prepared for B. cucurbitae, and there were no significantly different in the
developmental duration of the immature stage, the longevity of adults and the fecundity of females between those fed on these
three natural host fruits, except for pupal duration. The intrinsic rate of increase (r) were 0.0924, 0.1150, 0.1068, and 0.1030/day,
respectively, when reared on balsam pear, muskmelon, sponge gourd and artificial diet. The net reproductive value (R0) was
between those reared on artificial diet (RO = 219.84 eggs/?) and balsam pear (RO = 57.87 eggs/?). The mean generation time (GT)
were 43.93, 46.08, 48.80 and 52.34 days respectively. The finite rate of increase (M) were all greater than one which means that the
population growth of this species was positive when reared on three various hosts and the artificial diet. In addition, the finite rate
of increase of Bactorcera tau reared on artificial diet was even larger than that on balsam pear. The oviposition began from the 12th
day after females emerged, and reached an oviposition peak at the age of 21 to 35 days old, with the highest fecundity of 20.5
eggs/¢/day at 27 days old. The oviposition behavior was observed and described in detail in this paper. There were two peaks of
oviposition time for females in a day, in midmorning from early morning to noon and the dusk immediately before dark.
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115.33

93.00 (
74.43 t = 1.1535; df = 12.3; P = 0.2530;
69.86 t = 0.4506; df = 9.0; P = 0.6629;

( t= 1.6177, df = 18.0; P = 0.1231;
F = 0.84; df = 3,34; P = 0.483 t = 2.0218; df = 23.0; P = 0.0550)

F = 2.57; df = 3,33; P = 0.071)
665.50

Table 1. The developmental time of the immature stage of Bactrocera tau reared on various host fruits and artificial

diet
Developmental time (day)
mean (SD)
Food
N Egg N Larva N Pupa Immature stage

084a 1315 7.360 19.20a

Balsam pear 2 009 26 (394 1 (050 (254
083a 120% 7480 19.75a

Muskmelon 43 000) 2 (387 5 o7 a7
084a 1192a 78530 1944a

Sponge gourd 44 0% 37 (349 20 (049 (309
e 084a 1132 82la 19682
Avrtificial diet 46 00 4 o) 19 (06) 7

Means followed by different letters within a column were significantly different ( P < 0.05) by Tukey’s HSD
test.

Table 2. Longevity and fecundity of adult Bactrocera tau reared on various host fruits and artificial diet

Longevity (day) Fecundity
Food mean (SD)
(eggs/ <)
N Male N Female mean (SD)
Balsam oear 7 7443 A 85.75 665.50
P (#455) 2917) (43834
97.82 69.86 769.43
Muskmelon n 569 14 7 51722)
112.70 90.20 910.90
Sponge gourd 0 @17)) 0 (2264) (41480)
e 11533 9300 1099.10
Avrtificial diet 9 26 10 538 8013)

Means of male and female within a row were not significant different (P > 0.05) using t-test.
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769.43

910.90

50%
(F 15 137
= 0.86, df = 3,34; P = 0.4693) 50% 16
3. 181 50%
20 138
50% 33
73.33% 100% 152
94.28% (m,)
98.58 97.86  90.59%
94.28%
(F = 3.35;
df = 3,126; P = 0.0213) 147
120
100 98
L m, (V)
VX
VX
(R,
(1)
(m,)
(r) 0.0924 0.1150 0.1068
0.1030/ 0
(R,)
(M) 219.84

Table 3. Percentage of egg hatching of Bactrocera tau reared on various host fruits and artificial diet

Ave. percentage of hatching (%)

Food N -
Min. Mean SD Max.
Balsam pear 13 75.00 9428b 829 100.00
Muskmelon 51 8333 9858 330 100.00
Sponge gourd 42 85.71 9786a 374 100.00
Avrtificial diet 24 7333 965%h 592 100.00

Means followed by different letters within a column were significantly different ( P < 0.05) by Tukey’s HSD

test.
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Fig. 1. Stage frequency distribution of Bactrocera tau on various host fruits and artificial diet. ( E, egg; L, larva; P,
pupa; M, male; F, female)
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fruits and artificial diet.
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57.87 /2 (GT)

43.93 52.34
1.0968/
1.1218/ 1.1127/ 1.1085/
A 1
2.
11
( ) 12
4.3
1 « )
1 2
21 35 27
(oviscape) 20.5
(inversion membrane) (aculeus) 11.6 16.1
35
52 15
90 3.
Table 4. Population parameters of Bactrocera tau reared on various host fruits and artificial diet
Foad Population parameter
A (Uday) r (1day) R, (eqggs/2 ) GT (day) DT (day)
Balsam pear 10968 00924 5181 439 750
Muskmelon 11218 01150 19952 46.08 6.03
Sponge gourd 11127 01068 18358 4880 649
Artificial diet 1.1085 0.1030 21984 52.34 6.73
A, finite rate of increase; r, intrinsic rate of increase; R,, net reproductive rate; GT, generation time; DT,
doubling time.
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A B C
E
Fig. 3. Oviposition behavior of Bactrocera tau. A and B, probing melon surface by lapping with proboscis; C,
preparing to penetrate melon surface with ovipositor; D, ovipositing; E, the ovipositor pulled out after
oviposition; F, cleaning the ovipositor with the hind legs.
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The Development, Longevity, Fecundity and Population
Parameters of Bactrocera tau (Diptera: Tephritidae) on Various
Host Fruits and Artificial Diet, and the Female’s Oviposition
Behavior

Yu-Chang Liu* and Ming-Ying Lin Department of Entomology, National Chung -Hsing University, 250 Kuo kung Rd., Taichung
402, Taiwan, ROC.

ABSTRACT

The developmental time of the immature stage of Bactrocera tau reared
on balsam pear, muskmelon and sponge gourd were 19.20, 19.75 and 19.44
days respectively, at 28 , and there were no significantly different between
developmental time of egg, larval and pupal stage, as well as the longevities
of males and females on these three different host fruits. The fecundities of
females that reared on balsam pear, muskmelon axd sponge gourd were
665.5, 769.4 and 910.9 eggs /¢ , respectively. Larvae were successfully
reared on the artificial diet which originally prepared for B. cucurbitae, and
there were no significantly different in the developmental duration of the
immature stage, the longevity of adults and the fecundity of females between
those fed on these three natural host fruits, except for pupal duration. The
intrinsic rate of increase () were 0.0924, 0.1150, 0.1068, and 0.1030/day,
respectively, when reared on balsam pear, muskmelon, sponge gourd and
artificial diet. The net reproductive value (R,) was between those reared on
artificial diet (R, = 219.84 eggs/¢ ) and balsam pear (R, = 57.87 eggs/¢ ). The
mean generation time (GT) were 43.93, 46.08, 48.80 and 52.34 days
respectively. The finite rate of increase (A ) were all greater than one which
means that the population growth of this species was positive when reared on
three various hosts and the artificial diet. In addition, the finite rate of
increase of Bactorcera tau reared on artificial diet was even larger than that
on balsam pear. The oviposition began from the 12th day after females
emerged, and reached an oviposition peak at the age of 21 to 35 days old,
with the highest fecundity of 20.5 eggs/¢ /day at 27 days old. The oviposition
behavior was observed and described in detail in this paper. There were two
peaks of oviposition time for females in a day, in midmorning from early
morning to noon and the dusk immediately before dark.

Key words: Bactrocera tau, fecundity, population parameters, artificial diet,
oviposition behavior.



