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Studies on the overwintering of the mosquito Armigeres subalbatus in Nagasaki area.

Tsutomu ODA, Yoshito WADA, Kenji KUROKAWA, and Masakatu UEDA (Department of
Medical Zoology, Nagasaki University School of Medicine), Tatsuya ITOH (Nagasaki City
Health Center)

Abstract : In the Nagasaki area, the diapausing larvae of the 4th instar of Armigeres subalbatus
which appear from late October, pass through winter and pupate in late March, when the
diapause is broken. The low temperature and the short day-length in October or later months
are considered to play an important role for the induction of the larval diapause.
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Days after hatching

Pupation curves of Armigeres subalbatus under the conditions with various

photoperiods at 21 or 15°C (see Table 1).



Table 1. Percentages of pupae and diapausing larvae of the 4th instar of Armigeres
subalbatus which were reared from the 1st larval instar under the conditions
with various photoperiods and temperatures of 21°C and 15°C
T(eorgg. | ggx?itgd . \11\15(;;1. ];}:(i)ils Inivtial- No. 1st instar larvae }egzsinof ,.Lllpfe* 77,&;‘3aus@ng laff,e*
| (hr : min) | rearing No. in each pan ‘ Total g | No. ‘ % | No. ’ 2% (Range)
| 16:00 1 500 500 | 86 4871974 0 | 0.0
21 12 : 00 2 300, 300 600 50—90 | 494 § 82.3 “ 0 \ 0.0
11:30 4 40, 370, 400, 650 1460 55—87 | 10656 72.9 @ 0 0.0
L8100 1 300 500 | 52 204 [ 68.0 | 9 | 3.0 3.0)
16 : 00 6 50, 100, 150, 200,| 1250 54—137| 549 | 43.9 1 133*%% 10.6(0.0—19.6)
250, 500
15 12:00 = 3 | 100, 250 500 850 | 80—100 472 | 55.5 | 191%*| 22.5(19.2—30.0)
10 : 00 4 85, 100, 250, 250, 685 100 68 9.9 | 103** 15.0(10.0—44.7)
8:00 5 3 50, 100, 250, 300 1200 904105‘ 55 l 4.6 ‘ 645%% 53,8(20.0—78.0)
‘ 500 ‘ i

* Pupation curve is shown in Fig. 1.

*% A part of these diapausing larvae were further reared at high temperature of 25°C (see Table 2)
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Table 2. Percentages of pupae of Armigeres subalbatus after transferring diapausing larvae of

the 4th instar from conditions with various photoperiods at 15°C (shown in Table 1)

into conditions with long photoperiod of 16 hours and and high temperature of 25°C

E‘I;ﬁtsc}gle-ggg b((lemgrofemin) No. diapausing larvae* No. Pupae™** 9%
16 : 00 110 37 33.6
12 : 00 191 178 93.2
10: 00 51 44 86.2
8:00 80 0

* Taken from diapausing larvae shown in Table 1.

36 45.

*¥ Pupation curve is shown in Fig. 2.
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Fig. 2. Pupation curves of Armigeres subalbatus after transferrivg the diapausing larvae of

the 4th instar from conditions with various photoperiods at 15°C into conditions

with long photoperiod of 16 hours and high temperature of 25°C (see Table 2).
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oz bE X WRECIRET A o, RiREH BL, FREROYHREC0.01~0.2gDf% Hic X T
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Table 3. Numbers of pupae and diapausing larvae of the 4th instar of Armigeres subalbatus
which were transferred in egg stage or in each larval stage from the condition with
long photoperiod (16 hours) and high temperature (25°C) into the condition with
short photoperiod (10 hours) and low temperture (15°C)

s No. pupated in the indicated period (in days) |
Developmental stages*exposed Initial No. pup 13 . No. dia-
to specific photoperiod  of larvae ‘ after transferring into 15°C_ pausing
and temperature | at 15°C -5 10 -20 -30 -40 ~50 —60 70 -80 -90 yrotal‘larvae
25°C, 16 hoursi 15°C, 8 hours
E, 1,23 \ 4 100 ‘ 70 30 100 0
E, 1,2 ‘ 3,4 | 100 i 97 1 98
E, 1 2, 3,4 100 i 37 12 1 30 | 29
E 1, 2, 3, 4 100 5 3 2 10 -8
E, 1,2,3, 4 100 1 12 L 69
* Numerals show larval instars ; E = Egg.
Table 4. Numbers of pupae and diapausing larvae of the 4th instar of Armigeres subalbatus
which were reared from the 1st larval instar to the 3rd wtih constant amount of
food (0.2g) under the condition with 16 hour photoperiod and 25°C temperature
and thereafter with various amounts of food under the condition with 10 hour
photoperiod and 15°C temperature
Kmount ’ 1 Initial No. Fupated in 1?§§E?téd period (in days) after T 1\?. of_
of food (g) No. of |- transferring into | diapausing
perdey | larvae | —5 —10 —20 —30 —40 —50 —60 —70 —80 —90 ~100 Total | larvae
0.200 100 98 1 99 0
0.100 100 97 1 98
0.050 100 15 55 8 3 2 83 14
0.025 100 5 2 2 1 10 90
0.020 100 15 22 15 3 55 39
0.020 100 19 25 9 3 56 36
0.010 100 2 1 1 4 96
0.010 100 | 1 1 1 1 4 93

0.1, 0.2g OEMHEEX T, KRARCE L THB30 3. D BIEG T TOMREFIRDRO BB

HEH & Cle & TOSmRAEcin o, Thk b S B A 35T % AFR D PRBRET H AN OB Lokl
BEAT 5 on, SEORNER, #LRS L kT B L O TH LML ERE b - Tl £ &
TIRIESI AR Ltc. ShiioMoms P ico &5 <9 B TFA L0 FaChT TLhE THE LU
AR Y, BUMEEEE DTS b I hb T WEa BRI T ol LEIIS R, 2ok 3L T

KIRGh RN Lz b D & Bbh . Ao Ii L hiME Lo/ BSR4 Cl128
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ZHETHBELTEHE KRGRO HBERR Y Lo, chbORIF S FECRLTHS.

Table 5. Percentages of pupae and diapausing larvae of the 4th instar of Armigeres subalbatus
which were reared from the 1st larval instar under outdoor conditions from late
September to late December, 1972
Date of Ix;itia[ ‘ Perrf:entage pupated during each part of month Total Diapausing
ll:‘;' of "Oct. ‘ Nov. [ Dec. larvae
: rvae —_— a 6, TRTA
hatching | (A L E M L E l M L %) ?B(S' éugoB)/A
] ; ‘ .
Sep. 28 217 57.6 | 7.0 2.3 0.0 0.0 | 0.0 0.0 = 66.9 22 | 10.1
Sep. 30 334 58.1 18.9 0.9 0.0 0.0 0.0 0.0 77.9 18 5.3
Oct. 3 236 24.2 8.9 3.0 0.0 0.0 0.0 0.0 36.1 68 28.8
Oct. 160 30.0 6.9 4.4 0.0 0.0 0.0 0.0 41.3 54 33.8
Oct. 12 1200 0.0 0.5 0.0 0.0 0.0 ‘ 0.0 0.5 840 70.0
Oct. 22 300 0.0 0.0 [ 0.0 0.0 0.0 ‘ 0.0 | 0.0 0.0 189 63.0

Remarks : E, M and L show early, middle and late part of a month respectively. Diapapusing

larvae show the 4th instar larvae which survived till December 25.
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Table 6. Results of the rearing under outdoor conditions of immature mosquitoes of

Armigeres subalbatus, which were in the 1st larval instar on October 22,

1972, and found as the 3rd or the 4th instar larvae on December 25

No. mosquitoes on the indicated day

I | ‘ N
Stage* | Oct. 22 | Dec. 25 ‘ Stage* ' Dec. 26 ' Mar. 13 | Mar. 30 | Apr. 10 ‘ Alig'_zo Arz)g'_zs
- |
1 300 ‘~—}> 3 10 ‘ 4 2 ‘ 0
9 ‘
3 10——
4 189——
| -
— 4 r 189 105 ‘ 100 | 63
| |
P | 2 ‘ 25 ’
| |
, A l { * { 1 19

*Numerals show larval instars ; P = Pupa; A = Adult
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Fig. 3. Pupation curves of Armigeres subalbatus collected as the diapausing larvae of the

4th instar in fertilizer pits on November 1, 1972 and thereafter kept under the

conditions with 8 or 16 hour photoperiod at 25°C temperature.

ELODHREHT L, B LAERIIITRD
¥, THE»SEEARBAL Ui, 16O EH
Tk, BBHER =27 23A 5, 30HE ik ebix
BT Lic., SHFRIDER FTIXAEBLIES Lificich
HMEET F TO0HAE L. Lich - T, 11A#AC
B B Ui 4 A b3 i iR A 5 T
feZ Evbhinh . FEIRO b & TOME &ML KR
YHROFENCH LT 5 X o elbh .

5.

KIEB(CEHT 248, HROBSEROSHRER
19674E 8 H 7 519684F 7 H £ TH3ED KILIEIZ DU
THIZ 2 [, ks XS RoRA sl Lz, ©
DRER T HBIOSRER E LT 4 iR L.

1, 2H0FEAHREFHLIHLOH 2L,
A2 CERERR T, PROBESYELARD

hic, chiext LT3, 440 S4a%His dcibm
L, 1, 2R kEEN4GMTHrd, SATH



164

Age structure(%)

N

INERL

Aug. Oct. | Nov.

.| Apr.

May

o
e
=]

Jul.

Fig. 4.

Seasonal change in age structure of immature Armigeres subalbatus in

fertilizer pits from August, 1967 to July, 1968.
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Table 7. Percentages of hatching of eggs of Armigeres subalbatus which were kept in
wet or dry state after oviposition under outdoor conditions in October, 1972.
Sponge No. N N Percentage of hatching of eggs at the indicated
(on which o. 0. days after oviposition Total
eggs* were iag_%s ﬁggsh d ‘ i - ota
lai ai atche 11‘2i3‘4 5‘6‘7]8.9‘10.11\12113
1 99 79 0 0‘078.8‘0 0!1.00 o;oio‘o 0 79.8
Exposure condition of eggs wet
- | B i : ' N
2 ‘508‘ 12 |- 0.———{——0{02.4—[0 0 2.4
| ‘ N N B
Exposure condition of eggs wet l dry wet
! \
3 . 183 i 3 - —‘] == - 0 &1.1 0 ‘ 01]0.5 —-’ 0 1.6
| 1 _ ‘
Exposure conditions of eggs dry wet

then kept under outdoor conditions.

*Eggs were laid on October 5, by fed females which were caught on September 27 and
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