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Abstract

In the laboratory, larvae of Anopheles sinensis kept below 15°C couldn't survive to become adults. At 20-35°C, the duration of
larval and pupal stage decreased as the temperature increased. Within a moderate temperature range (25-30°C), an An. sinensis
larva needed 8-11 d to pupate. In a rearing tray, the most appropriate density for an An. sinensis to grow was 200 larvae/450ml
water; in other words, 1 cm2 of the rearing tray bottom held 0.25 larvae of An. sinensis. When a larva was reared in a less dense tray,
its pupal weight was heavier and the adult's wing longer. Male An. sinensis would swarm and mate if over 15 pairs were present
under 1 lux of light after a dark period. The highest insemination rate appeared when 240 pairs were put together. If the cage space
for them to swarm was smaller than 15x20x25cm3, then mating woruld usually fail. It was easiest to manipulate their mating in a
35x35x35cm3 cage. An adult started to mate on the 2nd day after emergence, and the insemination rate reached the peak on the
5th day. An inseminated female, 2 d post blood meal, began to oviposit until the 9th day, and had the highest egg production
during 2-4 d post blood meal. The time a female laid its eggs was usually between 6-9 pm. If fed with human or cow blood, it would
have a fully developed ovary and produce more eggs. The gonotrophic cycle shortened and the number of egg deposited
decreased as reproduction parity increased. The most suitable temperature range for storage of deposited was 10-15°C, and the
storage time could not exceed 22 days. The placement of eggs in stirred water increased hatchability and shortened the hatch time.
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Table 1. Developmental duration of Anopheles sinensis at larval and pupal stages at
different temperatures

Development duration (d)

Temperature Stage
&8 Larva
| I 1 I\ Total Pupa

15 59+0.8a* 6.6+09a ND** ND - -

20 41+0.7b 3.41+0.5b 4.04+0.9a 85+3.5a 204xbla 3.5%0.7a
25 3.2+0.5¢ 1.7£0.4c 2.240.3b 34+10b 11.0+18b 1.9+0.4b
30 2.1+0.5d 1.2+0.3d 1.5+0.3¢c 2.510.6c 78f11c 1.3%£0.1c
35 1.0+0 e 0.8+0.3e 1.2+0.2d 1.8+0.3d 5240.3d 1.2+0.2d

*. Within a column » the same letter is not significantly different at 5 % level by LSD
test.
**: Not developed.

= FEFUHATETREETHENREREM - LifE . GELBIEE
Table 2. Effect of different larval density on larval development, pupation rate, pupal weight,
and female wing length of An. sinensis

Density PT50 (d)*  No. pupated  Pupation  Pupal weight Wing length
(Larvae / 450 rate (%) (mg) of females
ml water) (mm)

50 8.2+0.9b** 333+ 71 66.7x14.2ab  3.34%0.19a 3.71£0.07a
100 8.240.6b 50.0+£16.,5  50.0+£16.5bc  2.77+0.50b 3.5510.06a
200 8.2+0.5b 1640 6.0 82.0% 3.0a 2.3510.10c 3.18+0.08b
400 10.8+2.0a 145.0+18.0  36.3% 4.5c 1.9840.36d 3.04+0.17b

*: PT50=50 % pupation time.

**. Within a column, the same letter is not significantly different at 5 % level by LSD

test.
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Table 3. Insemination rate of An. sinensis in cages of
different sizes*

Cage size (cm®) Insemination rate (%)

mean + SE**
1000 12.56+2.9¢
15X 20X 25 18.56+6.3¢
35X 35X 35 30.0£9.1b
60 X 60X 60 42.519.6a

*: Tests run in light intensity of 0 lux.
**: Within a column, the same letter is not signifi-
cantly different at 5 % level by LSD test.

RO GERUBSETRRE THSEE
Table 4. Insemination rate of An. sinensis under
different light intensities*

Light intensity Insemination rate (%)
(lux) mean + SE**
0 30.0+9.1b
1 48.81t4.8a
10 34.2+5.1b
100 30.0£7.1b

*: Tests run in 35X 35X 35cm® cages.
**: Within a column, the same letter is not signifi-
cantly different at 5 % level by LSD test.

A PEFNAAE WKETIRBE2SEE
Table 5. Insemination rate of An. sinensis in different
rearing densities under 1 lux light intensity*

Density Insemination rate (%)
mean+SE**
Female + Male ‘
7 7 0

15 15 19.0£10.9¢

30 30 27.8+15.4c

60 60 48.81+4.8b
120 120 70.0+13.5a
240 240 74.01+5.5a

*: Tests run in 35X 35X 35cm’ cages.
**: Within a column, the same letter is not signifi-
cantly different at 5% level by LSD test.
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Fig. 1. Daily insemination rate of An. sinensis after emergence.
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Table 6. Duration of gonotrophic cycles, number of egg deposited, and survival rates of An.

sinensis .
Gonotrophic. No. females Survival rate  No. egg deposited  Gonotrophic duration
cycle oviposited (%) (Mean+SE)* (Days+SE)
1st (1-parous) 89 48.3 185.0+£17.7a 3.6+28a
Ind (2-parous) 43 24.7 150.5+15.1b 2.0+1.2b
3rd (3-parous) 22 7.9 128.9+13.4b 1.8+1.2b
4th (4-parous) 7 — 83.2+14.0c 1.4+1.3b

* Within a column, the same letter is not significantly different at 5 % level by LSD
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Fig. 2. Daily oviposition amount of An. sinensis post blood meal.
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Fig. 3. Percentages of female An. sinensis ovipositing and egg amounts through 24-h period.
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Table 7. Effect of different blood sources on egg production of An. sinensis

Blood source No. females tested

Egg no. / per female (mean+SE)*

Human 30 196.8£10.4a
Cattle 30 181.4+ 2.5ab
Canine 30 1753+ 7.5b
Pigeon 30 115.7£13.5¢

*. Within a column, the same letter is not significantly different at 5% level by LSD test.
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Table 8. Effect of water currents on egg hatchability of An. sinensis

Rep. HTs (h)* Hatchability

(%)

Still water I 63.2 53.3

1 56.6 70.0

m 56.6 - 70.0

mean+ SE 58.8+3.8a** 64.4+9.6a

Stirred water 1 42.0 100
I 43.1 100
m 45.8 100

mean =+ SE 43.6+2.0b 100b

* HTs=50% hatch time, HT95=95 % hatch time.
**. Within a column, the same letter is not significantly different at 5 % level by LSD

test.
100
&/ 150C 410 oC
80 4 oC
£
2 60
E
8
o 40
©
I
20
0

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Preservation time (d)

m hEENEERRT RSB E

Fig. 4. Hatchability of An. sinensis eggs after preservation at low temperatures.
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A Laboratory Colonization of Anopheles sinensis Wiedemann
(Diptera: Culicidae) and Its Life History

Hong-song Sheu, Chin-chang Yeh*  Department of Entomology, National Chung Hsing University
Cheng-Hsung Wang  Environmental Protection Administration

ABSTRACT

In the laboratory, larvae of Anopheles sinensis kept below 15°C couldn’t
survive to become adults. At 20-35 °C, the duration of larval and pupal stage
decreased as the temperature increased. Within a moderate temperature range
(25-30°C), an An. sinensis larva needed 8-11 d to pupate. In a rearing tray, the
most appropriate density for an An. sinensis to grow was 200 larvae / 450 ml
water ; in other words, 1 cm?® of the rearing tray bottom held 0.25 larvae of An.
sinensis. When a larva was reared in a less dense tray, its pupal weight was
heavier and the adult’s wing longer. Male An. sinensis would swarm and mate if
over 15 pairs were present under 1 lux of light after a dark period. The highest
insemination rate appeared when 240 pairs were put together. If the cage space
for them to swarm was smaller than 15X20X25cm® then mating would usually
fail. It was easiest to manipulate their mating in a 35X 35X 35cm® cage. An adult
started to mate on the 2nd day after emergence, and the insemination rate
reached the peak on the 5th day. An inseminated female, 2 d post blood meal,
began to oviposit until the 9th day, and had the highest egg production during
2-4 d post blood meal. The time a female laid its eggs was usually between 6-9
pm. If fed with human or cow blood, it would have a fully developed ovary and
produce more eggs.

The genotrophic cycle shortened and the number of egg deposited decreased
as reproduction parity increased. The most suitable temperature range for
storage of deposited was 10-15°C, and the storage time could not exceed 22 days.
The placement of eggs in stirred water increased hatchability and shortened the
hatch time.

Key words: Anopheles sinensis, swarming, gonotrophic cycle, hatchability,
insemination rate.
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