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Abstract

Most eggs of the tiger mosquito, Aedes albopictus (Skuse), when kept in wet conditions, would hatch within 5 to 7 days after
oviposition. Both of egg and pupal durations were shortened with increasing temperatures from 15 to 36°C but the fastest larval
development was found at 32°C. Based on both developmental rate and survival rate, the optimal temperatures ranged from 28 to
32°C. At 28°C, it took 4.4 days for about 91.6% of newly laid eggs to hatch into larvae. Larvae required an average of 5.7 days for
development, while pupal duration was 2 days. The development from egg to adult took an average of 12.1 days. The estimate of
low developmental threshold and thermal summation for larvae was 10.37°C and 105.26 degree-days, respectively. Developmental
durations of Aedes albopictus larvae from different hatch groups in the same batch of eggs differed significantly. The later the
larvae emerged, the higher mortality was observed. Developmental duration of larvae prolonged and mortality increased with
ascending larval densities under a constant space and food supply. Larvae developed significantly slower under collective rearing
than the single larva rearing. Mixed rearing of Aedes albopictus with Aedes aegypti delayed the development of Aedes albopictus
larvae. Development of Aedes albopictus larvae was slower than that of Aedes aegypti larvae under various experimental
conditions.
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ABSTRACT

Most eggs of the tiger mosquito, Aedes albopictus (Skuse), when kept in wet
conditions, would hatch within 5 to 7 days after oviposition. Both of egg and
pupal durations were shortened with increasing temperatures from 15 to 36°C
but the fastest larval development was found at 32°C. Based on both
developmental rate and survival rate, the optimal temperatures ranged from 28
to 32°C. At 28°C, it took 4.4 days for about 91.6% of newly laid eggs to hatch
into larvae. Larvae required an average of 5.7 days for development, while pupal
duration was 2 days. The development from egg to adult took an average of 12.1
days. The estimate of low developmental threshold and thermal summation for
larvae was 10.37°C and 105.26 degree-days, respectively. Developmental
durations of Aedes albopictus larvae from different hatch groups in the same
batch of eggs differed significantly. The later the larvae emerged, the higher
mortality was observed. Developmental duration of larvae prolonged and
mortality increased with ascending larval densities under a constant space and
food supply. Larvae developed significantly slower under collective rearing than
the single larva rearing. Mixed rearing of Aedes albopictus with Aedes aegypti
delayed the development of Aedes albopictus larvae. Development of Aedes
albopictus larvae was slower than that of Aedes aegypti larvae under various
experimental conditions.
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Table 1. Effect of temperatures on the egg hatching of Aedes albopictus

Age of egg Percentage of egg hatching (Mean+SD)
(days) 15°C 20°C 24°C 28°C 32°C 36°C
4 0 0 0 0 0.7+ 0.7 19.8+14.0
5 0 0 0 20.0% 3.9 58.9+36.9 29.31£10.2
6 0 0 0 34.7£138.7 147+ 9.5 21.4116.1
7 0 0 09+ 1.1 19.0+ 6.2 13.1+18.3 4.1+ 55
8 0 0 68.0+12.2 0.8+ 0.9 1.0+ 0.8 44+ 3.9
9—11 0.4+0.5 27.1+364 22.0+11.5 40x 6.8 0.7 0.8 0.7+ 1.2
12—15 13.6+6.2 22.6+14.5 0.6+ 0.6 10.5+ 9.6 1.3+ 1.8 1.7+ 1.8
>15 49.1£8.0 20.2+ 8.9 0.5+ 0.8 0 0 1.8+ 3.2

IKZ IR AR 71.49% ~ 78.2% K 55.6% >
URRBETRERBAZBLEGE , It
WREEZ KB INEB I KBRS BERRE
i FINEREREE WRCREER -

Gillett (1955) 3R : B —EREHZ
KARRERS » I EBRERLEHER BRI
i, WAERKEEBESUNE 15°C T2t
BT EEEHBER - B 10Cc T MEHEN
(2%) M1t » IRAEEFE - BB MERBRINZ
BERE, MAMBUNZIREERRR - Bt
] R B A (4R B SR R B ) I 2 MR AL AT
BEZBRAEE (Gillett, 1955) i &
(strain) (Mogi, 1982) Z¥ % , MEMBEE
RFIRE « JEH » KE (McHaffey and
Harwood, 1970; Imai and Maeda, 1976;
Gjullin et al., 1939) FIRE (EK - fRE K E
B SERETRHEEEZ AR  MINZHEEK
Mt HRBESCCREPLEEETE
B WRERUEERES —BAR -
ZREHN HRREREZINE

PRI 15~ 20 24 28 32 K 36°C » T
HHEEHEE 55~67%RH » JEEHA 121 : 12D
ZERERPETARAR -

ILAFEBETIN BREZEE

FZEE VAR BRBZEET

HIFFIRET - B 15°CERT » UNZHE

FrERMEE (416 B) » EMELEH (10.8
EYRZ o JNZMALER 73.3% » HIIREE
RBEEER 596 H - FBRERBEE LT
B, = Bl aRIEZIFECETE
B309% » MUEZEWY#RZ 39.1% BRE o
HMINBEEERE EF16% < FE
2 o Huang (1987)Z#&E » 2 16~20°C T4
BZRERER 22% - FE15°CEET » Il
SR ERINERECEBREER » %
MINR T 2L HBMERHE, REBBTSE
MHERCZER, 8 2R8 (coefficient  of
variation) ¥ 50% o 2 20°CF » HERSE
NEBEFHHEZEER 15 CE (R &
=), JIEARE 15°CRZ N — » TNER &
ZHEEHIEES 251 H ) KZ15CHRZ—
PR, HWNZRHCEDEE 20.5% o
24°CH , BN MIBRBEBRBERFEREIAR
6.8 7.7 & 2.8 H o JI{LEE 88.2% » HIIN
BEERBFHRR 173 H, MEGEEAE
85.3% - 28°C T » JIZM(LER 91.6% » 5
= BB SR IEZIEC G 0% > N
BEERBECHEBEES 1218, BE
ZE 87.8% o Del Rosario (1963)% & : Hix
BRI 24~29°C(FH 25.5°C) ZIRET » &
BN B W REEBREH A
B 5725 Kk14.5 H o Liu et al. (1985)F
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Table 2. Developmental duration and mortality of each immature stage of Aedes albopictus at various temperatures

Cumulative
Temp. Duration (days) . Mortality
o e N Meanzspy  netion (v (%)
15 Egg 110 41.6+29.6 41.6+29.6 26.7
Larva | 103 45+ 0.9 45.5+28.8 6.4
Larva [0 87 3.5+ 1.1 50.0£29.5 15.5
Larva I 53 44+ 1.2 52.6+35.4 39.1
Larva IV 35 10.8+ 2.6 54.2+34.5 34.0
Pupa 24 8.56% 0.8 59.6£34.0 31.4
20 Egg 120 10.2+ 1.8 10.2+ 1.8 20.5
Larva [ 120 3.0+ 0.6 13.2+ 0.6 0
Larva I 117 1.6t 0.8 148+ 1.2 2.5
Larva Il 115 2.1+ 0.5 170+ 1.5 1.7
Larva IV 110 4.4+ 09 212+ 1.3 4.3
Pupa 107 4.0+ 0.3 25,1+ 1.2 2.7
24 Egg 120 6.8+ 0.9 6.8+ 0.9 11.8
Larva | 118 20x 0.1 8.8+ 0.1 1.7
Larva I 118 1.1+ 0.2 9.9+ 0.3 0
Larva Il 117 1.4+ 0.3 11.2+ 0.5 0.8
Larva IV 116 3.3% 04 1454 0.6 0.9
Pupa 116 28+ 0.3 173+ 0.6 0
28 Egg 120 44+ 0.7 44+ 0.7 8.4
Larva 1 117 1.5 0 59+ 0 2.5
Larva 0 115 0.7t 0.3 6.6+ 0.2 1.7
Larva I 115 1.1+ 0.2 77+ 0.2 0
Larva IV 115 2.3+ 0.3 10.1£ 0.3 0
Pupa 115 2.0+ 0.2 121+ 04 0
32 Egg 120 3.7+ 0.7 3.7+ 07 4.8
Larva 1 120 1.1+ 0.1 4.8+ 0.1 0
Larva I 118 0.7+ 0.1 55+ 0.1 1.7
Larva Il 117 0.9+ 0.2 6.4+ 0.2 0.8
Larva IV 112 2.3+ 0.3 8.7+ 04 4.3
Pupa 108 1.7+ 0.1 104+ 0.4 3.6
36 Egg 120 3.3+ 0.7 3.3x 0.7 13.7
Larva 1 120 1.2+ 0.2 4.5+ 0.2 0
Larva II 113 0.8+ 0.3 53+ 0.3 5.8
Larva I 105 1.2+ 0.3 6.6+ 0.5 7.1
Larva IV 73 4.7+ 1.4 1.1+ 1.7 30.5
Pupa 38 1.7+ 0.1 11.8+ 0.7 47.9

26+1°C TZEEHKRE , HINBREERENE 5.0 & 1.7 H » HAgIHE o8°C EEE TR
WP HERUR 135 H » HEEUS 12.8 H - AR Z, BEARFHE 104 0, BEHABES
BRl> 24°C & 28°C T2 fEREL 1R &3 8L o RAEE , BN ERRR (95.2%) o M
32°CT » UVER - YRR RWRER RIS 3.7 36°C T 24 SIAE 32°C HHE , HIBELEER

18 HHEER BT IEE—H
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Table 3. Comparison of developmental duration of immature stages of Aedes albopictus at

various temperatures”

Duration (days)

Stage 15 20°C 24°C 28°C 32°C 36°C
Egg 416 a 102 b 6.8 c 444d 3.7d 3.3d
Larva 234 a 11.0b 7.7c¢ 5.7d 5.0e 78¢c
Pupa 8.5a 40D 28 ¢ 2.0d 1.7e 1.7e
Larva to adult 3l8a 149D 105 ¢ 7.7e 6.7f 8.5d
Egg to adult 59.6 a 256.1 b 17.3 ¢ 12.1d 10.4 d 11.8d

1)Means with the same letter in the same row are not significantly different at the
significant level of 5%, according to Duncan’s new multiple range test.

®H ARMESMPESETRRETZRREEH
Table 4. Cumulative developmental duration of immature stages of female and male of
Aedes albopictus at various temperatures

Cumulative duration of

T(e,,rgf‘ Sex N immature stages (days)

Range Mean+SD

15 Female 14 42.0—153.0 68.4+£39.2
Male 10 39.0—107.0 47.4+21.0

20 Female 55 24.2— 272 25.3+ 0.7
Male 52 23.7— 32.2 249+ 1.6

24 Female 62 16.8— 20.8 176+ 0.6
Male 54 15.8— 18.8 169+ 0.4

28 Female 60 11.9— 134 12.3+ 04
Male 55 11.4— 124 11.9+ 0.2

32 Female - 56 98— 115 10.4+ 04
Male 52 9.8— 11.8 10.3x£ 0.4

36 Female 20 10.8— 13.5 12.0+ 0.8
Male 18 10.5— 12.8 11.7+ 0.7

BGHG . HAREZEE 19



EREZNTE  BRERREBE E R
BRZE T (15~32°C) MIAR/NF Hik, #
TTEEF T > DA x B EE# (Arnold, 1959) K&
ERfERCEEHEABEEBERER (X
) e P B—EENRNBRESBBESR
ER AR 18.43 10.77 > 11.11 ~ 10.85 »

9.76 5 10.86°C » MHEESBIB 67.57

24.81-13.61> 18.66 46.95 & 35.71 H
B (degree-days) - SREESBINS » 45
ZEBEHMEES 10.37°C » HHEES 105.26
HE HNZEEERBCBRFHEABES
11.56°C » MIAETEEAIS 208.33 HE o Chen
and Huang (1988)#Rk ¥ : IR BEE
BAVRIES 11.4°C » MRES 1655 HE ; &

RE TNREBETEHREEI0 NBRIEZ50%  90% » 95% L K 2241 i Ers e
Table 5. Duration of 50%, 90%, 95% pupation and emergence of eggs, larvae and pupae of Aedes albopictus at

various temperatures

Duration (days)

20°C 24°C 28°C 32°C 36°C
EPy’ 3.8 2.6 1.8 15 1.9
EP,, 4.0 2.9 2.1 1.8 -
EP. 4.5 3.0 2.3 2.0 -
PLs? 10.6 7.4 5.4 4.8 8.9
PLe 15.5 8.2 6.0 5.6 -
PL95 - 8.9 6.4 - -
ELy, - 11.0 8.1 8.1 -
EL. - 11.8 8.8 — -
PEs 20.8 14.2 9.8 8.5 12.2
PE. 25.7 15.0 10.4 9.3 -
PEs — 15.7 10.8 - -
EEs" 25.0 17.2 11.2 10.2 —

D EPiso or 091, ELsotwo o 99, EEo— Duration of 50% (90% or 95% ) adult emergence of Ae. albopictus starting

from pupae, larvae and eggs, respectively.

2)PLsywo or 9, PEsoso o v — Duration of 50% (90% or 95%) pupation of Ae. albopictus starting from larvae and

eggs, respectively,

®X RERARHYBETREZRICDR
Table 6. Linear regression analysis for temperatures and development rates of Aedes
albopictus
. Coefficient of Thermal Low
Regression . .
Stage equation” determination summation developmental
(R?) (degree—days) threshold (°C)
Egg y=—0.1988+0.0148x 0.994 67.57 13.43
Larva | y=—0.4339+0.0403x 0.970 24.81 10.77
Larva 1I y=—0.8166-+0.0735x 0.974 13.61 11.11
Larva [l y=—0.5814+0.0536x 0.998 18.66 10.85
Larva IV y=—0.207940.0213x 0.963 46.95 9.76
Pupa y=—0.3042+0.0280x 0.994 35.71 10.86
Larva(total) y=—0.0985+0.0095x 0.998 105.26 10.37
Total y=—0.0555+0.0048x 0.995 208.33 11.56

D)x : Temperature (15 to 32°C); y : Development rate (1/ day).
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MARET, ROBZEBTHAEERRE
A FEREEREBET  HBCBHFRFN
B o AR HEREERR 15°C » T Chen
and Huang (1988) 2RI 20°C » HFEK
KB S SRR RZAE , FJRER
ERERERCERRE -

DR ER S RN R HE T RE
MZ BRI, ¥ANMEESEBEE N EER
KAHEFEE (Campbell and Mackauer, 1975;
Engle and Barnes, 1983; Summer et al.,
1984; Whitfield, 1984; Whitman, 1986) - &
M, ERERBREZRET , BEREHE
EREEREREG RS ZERE
EERE - BB BETH A KEE
BfEEHE, MEAEBREIREER - BTHER
EORAGERACBEHERN , BEREH
EEMZHERE LSS, £RBHFIHESHE
RNEEF L, B ARENEE REFER
BRzHEAESN(B— BZ) F#KEAPE
1B ERERE ST » EAIERE (coefficient of
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BEGEAN, WRBEZZEETREYEREZ
AR (E—) » TMShSERE s
FRFHBEEHZBES I USE i
MEZ) - HE—-ZENBRYBFERER
B3R5 32,9 31.2~ 31.6 & 30.7°C - PHE
BRARBREBRERERECH, BEE L
#, BERFZELER  EERESES
EREEBEER, AREYBABRRZEER
B RIGE R (Sharpe and DeMichele,
1977) » BRBEEREZWREELK , LHF
BMELABRIECE . HEBRT, #EK
HEEREIZYEIIEEE -
= FEHBLYHBEZES

7 28.0+1.0CZERMET, NEHEHRE
R, BHZE-HYSNESE B
e, Ko /NRRERUEZSE Rt

Sk o AGREEHE— gL R E RS
ftihid, mE—-ZE2FAMN, Emitlihs
2 PRI R 24 /NS, TSRS HEMRAL
th &R B AR 36 NRFRIELE - B—EFA
HEtEBHOBEBZEENERARIEC
Ry pFRE BB LY BBEEEXSEZ
FIEHRR 100% >, @5 M cdhaskmm, »
BEHENEEEXCZHS , BB LR
Mgk » EEEFRWE » LLABA#E
ftyhBEE, HYBRBEIBIECESE
40% - B = Wty BT R ETEE
RPE—REAHR LSS, BEZ . =
o AR BT SRS ERENE
EERE-REARCE BREN LT
EEEEZE TR EERER RN -
TRtz EBRNBREERBNER
MEHEZZR(F=5.92, p=0.0001) » Hf
DEAMR Lz RERER (8.3 H) 5 AL
B-REAHBCIRBAEZEPE Atk
b (F=17.03, p=0.0001) (FR/\) o

B-REAIHB YR, EEERHEL
REMEHERE, HHAZERTRES : X2
BRI RaE—-HBLEE RN
LB S8, TR, EBHzEZR
A, HBERBHZ SN RRERR
AMERELEEY - Hotchkin (1985)E IR
KEEAT NGRS > AR IDAE R > UK BN
gmgfk , WRETEARERYEET , 5
—HB B ZBHEIRE_HERE - &
R ORI R B SR o
M 9BEEHHBRIFEETZLE

& 110 ml K Z BREBHH » 251%
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CEBERE 20 40 & 80 ELEE ) EEA
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Wu and Chang (1992)Z#8¥ , HELIZH
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E: y=0.1 0323—0.02705x+0.00185x2—0.00003x3 for eggs

r=0.9984
0.8 | L: y=0.67642—0.10154x+0.00508x2—0.00007x3 for larvae
r=0.9911
P: y=0.58315-0.09626x+0.00555x2—0.00008x> for pupae
0.6 - r=0.9993 P

Development rate (1/day)

0.4
E
0.2
L
0 1 1 1 L 1 1 1
0 12 16 20 24 28 32 36

Temperature (°C)
B— SEsgil 9ARS:EERFHREL 245 -

Fig. 1. Polynomial regression of development rate versus constant temperature for immature
stages of Aedes albopictus.

L1: y=2.68577—0.36661x+0.01692x2-0,00023x3, r=0.9825 for 1st instar
12: y=4.141B0—0.63380x+0.03215x2-0.00047x3, r=0.9982 for 2nd instar
L3: y=3.33225--0.49908x+0.02485% 2—-0.00036x>, r=0.9878 for 3rd instar

20 L4: y=1.60902—0.24947x+0.01282x2—0.0001 9x3, r=0.9892 for 4th Instar

1.5 L

1.0 +

Development rate (1/day)

0.5 |

0 12 16 20 24 28 32 36
Temperature (°C)

B sEMyyacBERFELBEZ SERES -
Fig. 2. Polynomial regression of development rate versus constant temperature for Aedes
albopictus larvae.

R RNABREEESEWR, WaTHBF MBHENBEEZFAESMNEE - EES 8
EFRF64H, MEEERW0E)T » hEb] K20 B, MBI EER 0% » HERRE
TR 216 HIpRER B lm/b , HETR ETRAEERE , HECENEYSREE S
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Table 7. Developmental duration and mortality of immature stages of Aedes albopictus from different larval
hatching groups”

. Cumulative .
Larval Stage N Duration ( days) duration ( days ) Mc()rotal;ty
group Mean +SD Mean=£SD /o
First Larva I 40 1.5+£0.3 1.5+0.3 0
hatch Larva II 40 0.7£0.3 2.2%+0.2 0
Larva Il 40 1.0+£0.3 3.24£0.3 0
Larva IV 40 24%04 5.7+0.5 0
Pupa 40 2.2+0.2 7.9+0.6 0
Second Larva 1 38 1.4+0.2 1.4+0.2 5.0
hatch Larva II 37 0.6+0.2 2.1£0.2 2.6
Larva Il 37 1.0£0.2 3.0£0.2 0
Larva IV 36 2.240.3 52404 2.7
Pupa 36 2.1+0.3 7.3+04 0
Third Larva [ 40 1.4£0.2 1.410.2 0
hatch Larva [I 39 0.7+0.3 2.14+0.2 2.5
Larva I 39 1.0+0.2 3.1x0.3 0
Larva [V 39 2.1+0.7 5.2£0.9 0
Pupa 38 22403 7.3£0.3 2.6
Fourth Larva | 39 1.5+0.2 1.5+0.2 2.5
hatch Larva II 38 0.6£0.2 2.1£0.2 2.6
Larva 37 1.0+0.2 3.0£0.3 2.6
Larva IV 36 2.2+0.2 5.2+0.3 2.7
Pupa 35 2.1+0.2 7.3x0.3 2.8
Fifth Larva [ 39 1.4+£04 1.4+0.4 2.5
hatch Larva I 36 1.0+0.3 2.3%+0.5 7.7
Larva I 33 1.0£0.4 32106 8.3
Larva IV 30 23104 54+0.8 9.1
Pupa 30 2.2+0.2 7.5%£0.8 0
Sixth Larva 1 33 1.8£0.5 1.8+0.5 17.5
hatch Larva Il 30 1.0£04 2.7£0.6 9.1
Larva I 27 1.1+£04 3.7+£0.8 10.0
Larva IV 24 2.3+04 59+1.0 11.1
Pupa 24 2.1+£0.2 8.1+0.9 0

1)The interval of hatch time between two hatches was 24 hours.

AEmeEmn, BES 240 €, $hEZILT
BEEBT.6Y - PEETRMBEET » #
BEMEREZERRBN, M 2.0~22H
Mo BEE 8 Rk20 &R, WMZHLETR
100% » HBZRFEETHRZIALERTER
95% 820 KR40 EHEET » HE—Y
BREEHNSBNERECEZEREZE , MH
HttE S % E (160 Kk 240 %) HifEE , Al

FEEER . BES 240 €, HYBRFTE
AEER23.6 H BERPHEMBIEEES -

Wada (1965) %E » RRBEYNBZE
EeREEMB BT REABIA/D - Na-
kamura (1979)8H » MIBEEFER , B2
BRI 8B EE B TREE © Tkeshoji
and Mulla (1970a, 1970b) BEEHHER
80 Culex quinquefasciatus Say)Z 5 =EY%)
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Table 8. Comparison for developmental duration of Aedes albopictus larvae from different
hatching groups”

Duration (days)

Larva

Larva to Larva to Larva to Larva to

group pupa adult female adult male adult
First hatch 5.681+0.49 ab 7.86+£0.60 a 7.90+0.42 be 7.824+0.80 a
Second hatch 5.24+0.39 ¢ 7.33£0.36 b 7.50+£0.25 ¢ 7.18+£0.38 b
Third hatch 5.19+0.89 ¢ 7.26+£0.28 b 75040 ¢ 7.14+£0.27 b
Fourth hatch 5.156+£0.31 ¢ 7.30+0.33 b 7.50+0.16 ¢ 7.03£0.30 b
Fifth hatch 5.38+0.81 be 7.53£0.80 b 8.00+0.67 ab 7.22+£0.73 b
Sixth hatch 5.95+0.96 a 8.07+0.93 a 8.30+1.14 a 7.88+0.70 a

1)Means with the same letter in the same column are not significantly different at the

significant level of 5% according to Duncan’s new multiple range test.

R DABEHRREHERERETHRECEZYE

Table 9. Effect of larval density on developmental duration and mortality of Aedes albopictus

larvae and pupae

Density . )Larva : : )Pupa ‘ Cumulgtive
(larvae / cup) Duration' Mortality Duration' Mortality duration"
(days) (%) (days) (%) (days)
8 6.4+0.5 a? 0 21102 a 0 85%05 a
20 7.4+0.6 ab 0 22402 a 0 9.6x£0.6 ab
40 7.410.7 ab 5.0 21£0 a 2.5 9.5+0.7 ab
80 9.3+0.6 b 7.9 21+0.1a 0.9 11.3+£0.6 b
160 16.7+£0.5 ¢ 28.3 20+0.1a 4.5 18.7£05 ¢
240 21.6+3.4d 57.6 2.01£0.1 a 1.6 23.6+34d

1)Mean+SE.

2)Means with the same letter in the same column are not significantly different at the
significant level of 5% according to Duncan’s new multiple range test.

BEBEEBZFERT (5~7 larvae/ mD)#
EfX—ERAEHERT (over-crowding
factor) /Bl » ERMBREERER B
RE, MEZEFLAEHGMEEREZE
Al ° Bar-Zeev (1957 AIRBEYZ K EH
T ERERRMUERZEERT -
b, EEECEMEEMGEET  HBREE
BER BT 252 BB KB (density
~dependent mortality) /B BHSE o ERE
WRZFEE , AJ§EE (1) 5 E =R E eS8
W, EREEESUMERGES, Tk
BRTHE, QHEPEARVERE, ME—E

24 ERSE TS

BRI CENEREEZABTEY
EREUAERSR , Q) B HZBYEE
BEZTEMES , KEEBZBEIREHE
i (Ikeshoji and Mulla, 1970a, 1970b; Bar-
bosa et al., 1972; Moore and Whitacre,
1972) - FILEFBEHBEE—RAR , 41835t
CEECRS MFEEZERBINgRER
N MERERBZRTESN , HAIEERK
€ (density effect) - AT » HH—AEER
o EEARET, EREEEARR &
ERENR A RBEANABEERBECEE
HWF o ERARBCERGHT » OREDP



ANEBRHRZBEET  EEEE 160 EY
£ /110 ml K> PBZIFECEI KRR
B BERLFHERE BREACEIS
N MAEBREEGHEHYBCETERT
FIRE, L EEERE -

HERE 28.04£1.0°C » JLEHA 121 : 12D
ZEREMET, PHREEETT , ARMKZY
B RFRESAE 57T HR20H s HE—#
YWBREERAMECEY, AR50
MRS 79H, BEAFEE 7.7 HET) -
MBS 4.2% > WMZFECER 0% - 1
0EMB/NEEREAET T, FHZYHIR
7T1H, BB 24 H; HE—BHBAREE
BT CRME, HRB9H,, AR 10
H, Bi#HTYH9.4H - JBAECES
14% » WZFETER 0% - 7190 E~200 &
hWBAKERBEET , FHIYBHB S5
H, @S 25 H HE—RYBEE TR
FiEmeR , &S 103 H, ES11.3H
WS T 109 H - MIEIELCER 2.5% »
BB ER 0.9% - HAERBEBT /RS
B, BRGS0 BB (scotophase) Z
LM EEL P AERE (t=-2.972,
p=0.041) » @B EFBZ A B HRIEEL
2 LEMEKR (t=6.050, p=0.004) - =&

AEEEAAFGETR  EaZHE &8
BREK- S8 BEENBERBZIRFTN
ERE, E=EEHE A ZHEE 20 £42 200
EYBETCRNEERTEEN , Heid
BEECERE (KT B, REAFZ
FR YIBREBZBREROEERPEEH
B MERERBEHETT, JBZEFH
RE o WEEEFAAT , #Y8EESH
P BB REREFGBHEHEESEANNZ
AT - BAERTZEZ, REFATZ
ERMIEL T DMK, HBEERLAE
BBKEE, BEARER—HZHRE, B
AR IIEREALMER TEIRKE ; It
N BYCREHAKREZ BT EELRE
BEZMBEEAURAPERREZERS
Wk, A WEHEEATIHBETER
M E - R, ERFERFERTHEZ
EEABAEREE-S 2R -
I BRRNERENIESRAE THHEZ

%E

BABRE » REBEDHEE SRR H
BFE—BR RS, WIEFBREETH
HAEAAHYBRETCRER , TEBET
B R MR FE R > DB R R i B
BEBFAEAMBRECEABT TYRRETZIE

R+ ORENESHTAKEATTHARBZRELY

Table 10. Developmental duration of Aedes albopictus larvae and pupae reared singly and

collectively
No. of Duration (days)”
larvae per Larva Pupa Larva to adult
container” Female Male Both
1 5.7+0.3 a 2.0£02a 79104 a 75+0.2a 7.7£04 a
20 71£0.3 b 24401Db 10.0£05b 9.0+0.2b 94+0.2b
200 85+0.1c 2.5+0.1Db 11.3+0.1 ¢ 10.3+0.1 ¢ 10.9+0.1 ¢

1)There were 120, 5, and 3 replicates for treatment 1, 20, and 200 larvae per container,

respectively.

2)Means with the same letter in the same column are not significantly different at the
significant level of 5%, according to Duncan’s new multiple range test.
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12 28.0+1.0°CZERFMF » MEH LY
BEAEET  BEEARERENZ5E
M REIKANBRETERBHIEZRET
BEt— Tz B RIEHS RIS 7.9 H
K24 H - BEEE T2 AR BHEE
RICEEETE (71 H), £, #sBHE
EFRER WHBANMAEEZRE - MEERK
BERMBEEE AT ZF Y5 AE S H
I HYBBEBEERAMFREM, FUES
FAEE (103 HYBR(RT—) - HEAR
ARBERAGHET » BRENZEALEEHER
RERBEIN B BT o

FHEORBIERZEEGET, B
HNEBEERATREQBREDEAHEE S
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B RERON S es Hk 21 H » ME
EEHETZYEN (6.2 H) BESRERAT
H, WERPHEREMESHERE - B2B8E
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MBBEEERBMEIRME, FUESHS
H(e3H)&®ME, RHBEEHATHEFEE
EE . MR, MERIUESHE ZBIE
ERERAETFREERARBI S
B o

Sucharit et al. (1978)%E , BPEYT
EZBEHAERRS , ORI % EHK
BRI ER - fH Moore and Fisher
(1969) < AERRAIBE R » FRRBEIZ 8B 18
BRERER R, BEBRERER LG I
K o Black et al. (1989)7°3%RE , REY T
RERT , O EEEERHAET RER
REGIEGEBZTYIREY > #LLREAH
BEB R (Houston strain) » EHEZER
WAEEZE ; RMPEYTER, BE#EFD
MBZEEHNEZLE - AHBRERE
T P28 CHERMY , OFRIEDEER KL
CHRBERHT, MEHEEEBZTYEE
MEBRERERR (RT=), HRBER

F+— BARHNEEEERERRBMEAADT THARGZEEH

Table 11. Developmental duration of Aedes albopictus larvae and pupae reared alone and

simultaneously with Aedes aegypti

Stage Duration” (Mean+SE) (days) t P
Single species rearing Mixed species rearing vaule” value
Larva
Female 7.53£0.60 8.39+0.79 —1.936 0.089
Male 6.74+0.12 7.36£0.34 —3.872 0.005
Both 7.09+£0.28 7.86+0.51 —2.914 0.020
Pupa
Female 2.50+0.08 2.57+0.13 —1.053 0.323
Male 2.26+0.13 2.201£0.15 0.941 0.375
Both 2.35+0.08 2.414+0.13 —0.801 0.446
Larva to
adult
Fmale 10.03+0.54 10.77+0.80 —1.710 0.126
Male 9.00+0.24 9.54+0.43 —2.464 0.039
Both 9.36+0.21 10.3040.62 —3.195 0.013

1)5 replicates.

2)t value for the comparison between two means according to t test.
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Table 12. Developmental duration of Aedes aegypti larvae and pupae reared alone and
simultaneously with Aedes albopictus

Stage Duration” (Mean+SE) (days) t p
Single species rearing Mixed species rearing vaule” value
Larva
Female 6.67+0.18 6.321+0.24 2.659 0.029
Male 6.34+0.15 6.03x0.13 3.470 0.008
Both 6.531+0.14 6.161+0.16 3.912 0.005
Pupa
Female 2.19+0.12 2.32+0.19 —1.223 0.256
Male 2.004+0.04 2.11+0.11 —2.141 0.065
Both 2.101+0.08 2.16£0.08 —1.338 0.218
Larva to
adult
Fmale 8.8710.21 8.631+0.22 —1.732 0.122
Male 8.34+0.14 8.14£0.09 2.632 0.030
Both 8.621+0.14 8.32+0.09 4.029 0.004

1)5 replicates.

2)t value for the comparison between two means according to t test.

F+= P28CTRGHEER I ERERAT THRRIEZ BEILE
Table 13. Comparison of developmental duration of larvae and pupae of Aedes albopictus
and Aedes aegypti reared separately at 28°C

Stage Duration” (Mean+SE) (days) t p
Aedes albopictus Aedes aegypti vaule? value
Larva
Female 7.510.6 6.7+0.2 3.068 0.031
Male 6.7+0.1 6.3+0.2 4.680 0.002
Both 7.1+0.3 6.5£0.1 4.022 0.004
Pupa
Female 2.56+0.1 2.2£0.1 4.593 0.002
Male 2.3+0.1 20+0 4.399 0.009
Both 24+0.1 2.1%+0.1 5.021 0.001
Larva to
adult
Fmale 10.0£0.5 8.9x0.2 4,485 0.002
Male 9.0+0.2 8.310.1 5.329 0.001
Both 9.4+0.2 8.6+0.1 6.498 <0.001

1)5 replicates.

2)t value for the comparison between two means according to t test.

W FEMAREREARENZEE -

N EREAEAEBTEIRIR R BT 4h 82 2 3%
B
BREETE RN, RIEZBENF 133
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(t=14.104, p<0.001 X t=3.807,
p=0.005)(RTH) - BAEFTABHHEZER
B 18.0~22.9°C » R 18.24£2.7°C ;
FEIEENRER 76+5% RH - MENEL) &
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0.28, p=0.838), WHRE (F=1.59,
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AR R SR IR B T IR E SR RS
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Table 14. Developmental duration of larvae and pupae of Aedes albopictus and Aedes aegypti reared separately

with 20 larvae / cup in the screen house

Duration ( days)

Stage . . Reph;amon - - Mean+ SE
Aedes albopictus
Larva 14.8+2.8 14.4£3.9 145625 13.9£2.0 145+£04 14.56+04
Pupa 6.5+0.9 7.9+2.0 7.0£0.7 6.8£0.7 6.8+1.1 7.0x0.5
Aedes aegypti
Larva 12.1£1.0 12.0x£1.3 12.1+19 12.3+1.7 11.8%14 12.1+0.2
Pupa 6.1+0.4 6.0+0.7 6.2+0.9 6.0+0.5 6.1+0.5 6.1+0.1

K+E WEPARMIERRBENATREE T 1 ZEELABTZ YRR BRENLER

Table 15. Comparison of developmental duration of larvae and pupae of Aedes albopictus
and Aedes aegypti reared together by the ratio 1:1 at various densities in the

screen house

Density Duration” (mean+SE) (days) ¢
(larvae / » P
110 ml) Aedes albopictus Aedes aegypti value value
Larval stage
10 11.6£1.5 8.9+0.5 3.427 0.014
20 11.2£0.3 8.9x0.2 12.465 <0.001
40 11.7+£0.8 8.8x£0.1 7.714 0.004
80 12.1+£04 8.9+0.1 17.669 <0.001
Pupal stage
10 7.4%0.6 55+04 5.276 0.002
20 7.1£0.6 5.1+£0.3 5.900 0.001
40 7107 51£0.2 5.914 0.001
80 7.56+0.4 5.4+0.2 8.093 <0.001

1)4 replicates.

2)t value for the comparison between two means according to t test.
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