BUELERSE 12 S 45 143—168F, 197141 A 143

IRRAE A B HARIMR DRy L B L7,
W D U P NG O VS BT R A B B ST

E; s S
Rl KRS HEDHY Y HE QML ARFENESD
RIGAZEGE L RPR LRI RE (58 KREEIEED
MERBN EER & K @ &£ W EFE: 9 NETR

(Received for Publication December 15, 1970)

Féeding Preference and Seasonal Distribution of Mosquitoes
in Relation to the Epidemiology of Japanese Encephalitis

in Qkinawa Main Island

Shigeo IHA

Department of Medical Zoology, Nagasaki University School of Medicine, and
Depariment of Medical Zoology, Institute for Tropical Medicine,
Nagasaki University
(Director : Prof. N, OMORI)

Public Health Division, Health and Welfare Depayiment,
Government of the Ryukyu Islands
(Chief : Mr. S. THA)

Abstract

Mosquito surveys were carried out in Ishikawa City, Okinawa Main Island from
January, 1968 by dry-ice traps, light traps, at cowsheds, pigsties, henhouses, human
dwelling houses, and stables to the end of the year. By the former four methods,
collections were continued till the end of April, 1970. C. tritaeniorhynchus summoro-
sus is the most abundant in every cases. Ae. vexans nipponii is very abundant in dry-
ice trap. An. tessellatus is collected by nearly only dry-ice trap. C. p. fatigans is high
in relative abundance in light traps, at henhouses, and dwelling houses. C. neovishnui
is high only in henhouses. Judging from the seasonal distribution of the females, fed
ones, and males of C. t. summorosus, the gonoactivity of the females seems little
affected by the shortening of day length in cold months and to continue feeding and

* Contribution No.554 from the Institute for Tropical Medicine, Nagasaki University and
No.192 from the Department of Medical Zoology, Nagasaki University School of Medicine.
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egglaying actively in warmer winter and slowly even in severe cold winter for QOkina-
wa. It is noteworthy fact that the habits of Okinawa summorosus is quite different
from those of Nagasaki summorosus because the latter is, according to the observations
of Dr. Kawai (1969), definitely affected by the shortening of day length becoming
gonoinactive in spite of the environmental temperatures.

The numerous and long lasting infections of Japanese encephalitis in pigs and in
humans on Okinawa seem to have intimate bearing on the following facts : The gono-
activity of Okinawa summorosus is maintatined during cold months in spite of the
shortening of day length; the population density of this mosquito seems rather low
and much fluctuated, ‘owing to that the paddyfields are very small in area and scatter-
ed among vast farm lands; the pigs are being raised rather in small scale, indepen-
dently of the places being in ricefield area or in farm land; and consequently there

remain at any time some number of susceptible pigs depending on the places where

they are being raised.
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PRI B BARMAOWTIL, UM %
IO HBRLIAFE B ETHL. MbAD 1054
HABEZBITENCS . 202 IGEESEITH A
CEANTELRROADHKRERA2 DL EH LS
BHTH BN, MEBCRWTLELERREEZ bR
% Culex tritaeniorhynchus summorosus DFEAE TGO
CEDBPRICOWTIIBA ERLZRETFEEROWHE
e, EAITEARZ (1965, 1969) © Light trap
CXIBHENDHEE G, M ZOEERT AR
TOERRED LD LB T L ERDICL DI, &
FiY, T, Light trap Offiic Dry-ice trap, 4+

bl

&, BKE BE BE OARET 1968FE 1 Anb
TEHIRNCEEEA 15, T Dry-ice trap, 448, K
&R Light trap Tl 1969 K 197090 4 AL
BEYET, BRI C. t. summorosus DEXET
R AR, RIMEBFCH TR, BHT
BRDOHBHMRAEBI-DT, - IFOREAEBRCS
WTHET 5.
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1o e R KRR RO bR O BELEL,
MR LB Y Z T o E B L R OFEZE A S
RCHBEEERTS.

I BEBHRUFE

BESINIE LN 1968F 8 LT\ 7o BIIHRERT
EROTFT ORI T, WHEARE & LTk H
2%, ANRBEORELREL, ToRLLH ML
LTHBRTWeRTTH 5. AL EAR B Ohi
HEREHEVCH D, RHEE 1,914 ha, £D 5 HKHE
PEMNC 131 ha T, BEFE, A F v TALED
i B4, BFREO ML 392 he THIHBTR4 5K
WO 0.33FBE eV, FhTLA) M
A3 IeERipsE & FEE, i LTk HmE oS
WK TH B, ZoRJHCAEREo AN G
Biocx i) oMM, B, R HE
WEEDENBTLS.

W OBELFT & UTHEAK B/, Light trap,
K& No, 15358 1 ISR L X 5 oL
DXL LTEROEEHHCH 1. T3, B
ST MEDOHIZA D Z LS HITING D BT O A
TIHELLDT, BEHN Vi, ENTEORHIR
#% rhi U7z, Lignt trap 3% & AR D New
Jersey B 207 » b D BOERA AT BEEK 50
cn DLOT, BEHBARTHER IR T3 Black
light O¥¥E% 137 Light trap CHE L THED
THERROE N D TH 7. FKENo, 1i3BK 2
~3MFEFFE LB OT 1968FEdr Z THREL
1% ZOBEAFRHII MDD T 19694 0 B K&
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No, 2 THELL., ZIRAIBHOECHIN
SOBEDHARE Th T\ . ZOKAE No, 2 VUKE
OGS D &S HFT 200 m, HidFHI~NLET 500
m DR 7z, Dry-ice trap No, 1 X 19685
1~6 Bt ko<, &~ 200 m, T
HHNEG 400 m DKM O BT RIE Lioss, R
HFERRAHE D LI WENG 5 DT, TARD
1% D.1. No.2 Hifc s Lic, I JikmBRitir o
VB - CHTHFHE~TK 800~1000m, 7K FHEHHCHAE
B ERAITE 500 m OHUET, KHME, i
CHCize b, ECIENEEL BT, BORES
Pf, #z C. t. summorosus DOEESE LTUIERD
B4 L BRI TH 1.

gad: No, 1% 19684 1 A oirpigni 0w AL D
oL ORI Lich, thA SEDERER RS
St D THRAEE, HiEH HFY 2 kBT I
D, & 40FDEEFE LT 7 Ha No, 21CAEL
o o ORI TR © AR A EA TEIEREE
Rate., COWEIY LEACHBEENTSH DM
FHOERC I FRBECKEIES S D, fERbHi
YTH ot EEITTEBOTERER 200 m OHED,
KSR FE R, T 8 ~10HD RS DR
T, BORESRTE L CFEIcEiTTh - Ten
WEOEEIC X D 196945 A b 12FEREL Uk
LRI L TH o,

AN e, BE, B BIMEROARTIE

B ~1 . SR K 1 ANTISHHI &L
bo. AR THEEFCRER T EOFEEE TOHD
PERCE 2 Lo, Light trap (XERIZ LTRESD
HiEE CEine T 1 EL{T - e, Dry-ice trap
1 A@O 305 ENCHTERAIC S LT EEY AR
WD 05EED R Fhh LD ORI I8DE
=, BIbi | R EA i 7. S0 Dry-ice trap
mﬁlﬁ,%lﬂ,%élﬁnm®éé®ﬂWT,T
ﬁ%%ﬁ@%ﬁ%l@mmiiobﬁfﬁb,ME®
s T A £ 50cm Y19 HEEOBAXEHT LD
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I7 A e R S Lab Tz, COp RIS S e
Mm%<mﬁﬁm*mﬁ§ﬂﬁﬁ%ﬂ%%ﬁﬁ@%%
DbHb. ThbEBEE L FRETERELL.

ﬁ%uﬁ%&Lf@@l@fOMﬁLfﬁb%ﬁf
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10684F 1 A HEIR O AT AT 18 o T RIIHED %
EESTIIE LR L) THH. SEIOFHE
B U CHE S hc OB 14T, TOMTR
OS2 BT OB Y THS.

Ae. albop. = Aedes albopictus

Ae. vexans = Aedes vexans nip ponii
An. sinen. = Anopheles sinensis
An. tesse. = Anopheles tessellatus
Ar. subal. = Armigeres subalbatus

C. bitaen. = Culex bitaeniorhynchus
C. fatig. = Culex pipiens Jatigans
C. hayash. = Culex hayashii

C. sitien, = Culex sitiens

C. tritaen. = Culex tritaeniorhynchus

summaorosus

C. neovish. = Culex neovishnut

(Syn. C. pseudovishnui)

C. vorax = Culex vorax
M. ochiac. = Mansonia ochracea
M. unifor. = Mansonia uniformis

ZRBOEDM, Light trap THRELLLOTI

C. trituen. + C. neovish. DR YD THETH
7;)T:37,)@-1[Z}}lj*&"ﬂ'l?f&lg‘é’@@f:ﬁﬁ%@ﬁf‘ﬁ\‘ L.

19686 B, AFE, KA BIE RO4ETHRRIC
C. tritaen. & C. neovish. DE| ST FF35.1%, 16.17
9. 3.1%, 2.8% KU 0.4%T, FH 4.4%CThH -
fon, COBHIL BT LD TN DT, 19694
Ll#, Dry-ice trap, 44, B4R o Light trap T
DEETIET T C. neovish, %4 T C. tritaen.
ELTHOEERLTH S,
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Fig. 1. Map of the sites where mosquito sur-
veys were carried out in and around the
urban area of Ishikawa City, Okinawa
Main Island.
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(1) BNHXCRIT B EEER

19684 1 A4 1283 D 14EM[E), Dry-ice trap,
Light trap, $&, AR, +£4 KERUBPEE
THE LA BB O G R OFRE ik 0 BIHEE
BETRTEHELIROBI THS.

BRCb 7= X 512 Dry-ice trap Tk HE&FT#K 1
FFf, Light trap TIXH& LB HEBE, TOMOB
AT ARED 1 ~1. 5K HEC KK 1 AT 155
ELiboThh, THEOBEFEILTLLFALA
EiThN TR BT, KRROFEEH L R—TixvD
T, BRE SRR BT 5 B D o,
KEDHERITIS < KD, FHEC X 5—EF
BOWRERL, Dry-ice trap T 4002 ¢ THRD
%<, F&TIE8, BKETIHL.E, LaRdiclitsd.
FioEe, E/Q&, Light trap ROAFRTIIRE,
12.0, 6.3, 5.0 RO* 3.79 ¢ LI EEhinw. h
LOETFIIARNMTDO S 0 & HilkT 5 & IEEC
CBEDFERIEOWCTIHETERTSH 2 LT Lo,

WIRORERA, 7EOREHETHLAE QOB

Table 1. Comparison of relative abundances of mosquitoes collected by various methods
from January through December of 1968 in Ishikawa City, Okinawa Main Island.
\\(E\Olrlggtt;:;%Dry-ice trap!Light trap| Henhouse | Dwelling ' Cowshed | Pigsty Stable Total,
Specie\s\\\ No. \ % \No_\ % No,‘ % No,’ % iNo_‘ % No,{ % ‘NO'E % No. %
de. albop. | 26 0.6 4 0.69 o 3002200 o | 4 o048 5 294 69 0.32
Ae. vexans | 4803 29.36| 10| 1.73 11 2.18 © 221( 8.02 19 2.30 4 2.35 5068 23.77
An. sinen. 1189 7.27 23} 3.99 37 7.33 10 7.63 147 5.34} 48 5.82 14| 8.24) 1468/ 6.89
An. tesse, 22| 0.13| 0 0 0 1l 0.04 0 0 23 0.11
Ar. subal. 100, 0.61 4\ 0.69| 23 4.55 40 30.53 1 0.04 31 3.76 0 199 0.93
C. bitaen. 29/ 0.18) © 8 1.58 © 1 0.04 17 0.8 0 45 0.21
C. fatig. 173 1.06| 277 48.01| 107/ 21.19| 25| 19.08] 13| 0.47 63 7.64 6 3.53 664 3.11
C. hayash. 1| 0.01 o 0 0 0 0 0 ‘ 1 0.00
C. sitien, 1 0.01 o© 0 0 0 0 0 1 0.00
C. tritaen. | 9703 59.32| 252 43.67 200 39.60| 20| 15.2712357 85.58 625 75.76| 137 80.59| 13294| 62.36
I

C. neovish. 86 0.53] 1) 1110 21.98] 4 3.05 10, 0.36 24| 2.91 4 2.35 239 1.12
C. vorax 0 1 0.17] O 0 0l 0 0 1 0.00
M. ochrac. 3 0.02 0 0] 0 0 0 3] 0.01
M. unifor. 221 1.35 6 1.04 8 1.58 2 1.53 3 0.11 4 0.48 © 244 1.14

Total !16357hoo.01{577[99.99 505 99.99'131’99.99@75@100‘00 stpoo.oof170@00.00'21319 99.99
No. coll. 2) | 41 ‘ 116 42 35 34 57 27 352
No. spp. 3) | 13 | 8 8 7 9 9 6 14

Remarks. 1) : The females of C. neovish. are included in those of C. tritaen.,

because it was very difficult to distinguish the two collected by light traps.

2):
3):

Number of collections made throughout the year of 1968,
Number of mosquito species obtained by each collecting method.
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oW TA B & C.t. summorosus D HRIMRE L,
Ae. v. nipponii 230[FE D ELs, KT An, sinensis,

C. p. fatigans, M. uniformis. C. neovishnui, Ar.
subalbatus HMERS B I T E, Fofod, o
HBDTHIorHThHL. RL, SHEFERCT
DRERA BB L FUROBH HHEEOD HHVHS.

Dry-ice ik Ae.v. nipponii & An. tessellatus 7
o FHECH~NTHEFCL L, M.ockracea, C. haya-
shii, C. sitiens %32 DHY

R An. tessellatus Tt E£% (El, 1968)
DR NG B R IR DTG LI Th 505
4 & Dry-ice DACHE I Sh, FETEDTHIZL
PR INT D o 1o FD, FERARE ORI 8155
MAHH Lo BB L EZBRSD, TDX I
LT Dry-ice trap TIIARFE TEHEI WK 14
D 5 BIRA ED L DD, T b FEFANCEE LN
O THBCHE IR S LIFCER OS5 2 LT
H5.

Light trap Tt C. ¢. summorosus & C. p.
fatigans DMERCHEFOCEE I, BETIL C.ot.
summorosus DfIIZ C. neovishnui X% C.p. futigans

PHBSTCHE SN LTSRN B D, AR TIX
C.p. fatigans 72805 WRICHE I B, de. albo-
pictus, Ar. subalbatus, C.t.summorosus DH L [
50 o e BHRE LI AR OAHLIC 2 h H D
RTINS0 o 7 fcdTH o T—PCIL C. 1.
summorosus I AFNEE ITRA Ligu., FETiE
C. t. summorosus D \TENCE L, ZTofiod, ok
HERD I, RRT 5 B OMEEEUIIKRE & i,
Dry-ice trap DBEWCKNTE .

Ba&Tit C. t. summorosus DMEHT %L, T DD
4 DI 4 kst €. op. fatigans (HATIL
C.p. pallens), Ar. subalbatus, C. neovishnui, Ae.
v. nipponii FHAWNHTHARME T 1 LA D HRE
Yui FFH (BKfh 138, 1966 RO-E4fl 7 K, 1968)
TRTW2 LD > TR D ERE S I D & L idpe
HEHCHETS. BOETIIEEEEN DIk 57 DT
Rz iy C. ot summorosus DNIEFICE L,
FDMDOBULE 3T\ EEDOREIE AR
FHIBERS DD, AL, BRI L BIEshA &
Wigl fE o T B DO THNKE OBIFRIIFRA LT &35
ZT I,

Dry-ice & Ae. v. nipponii, An, tessellatus, M.
ochracea ZENMRIC % 5G| &, C. neovishnui 8
HAZ T D 2 LI TOHMRTH 543, C.

Lo TRFHERT 5.
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p. fatigans % Light trap, BERUAFICEL,
C. t.summorosus D F, B, BIZERCERCHET I Sh
HEFTFAED T, ARNHICRT S SERTHS.

() REBREFZECL-TRESWL BB/ UE

OFROEMIHIC2WNT

FREBEGED S, BEER S EHOENL, de. v,
nipponii, An, sinensis, Ar.subalbatus, C.p. fatigans
T} C. t. summorosus "D\ T HEETETHEL
- BEOES, I, FoOROWIMNQ B, KOS
W AFLTEHE2~8KOWMN THB. hbHOE
D, #2303 Dry-ice trap, #5533t Light
trap, 6 FTFE, HI1TRIKET, KK 19684
1ﬂﬁ6:wm$4ﬁﬁ%ﬁbfﬁ%Lt&%T@a.
BEOHSIT I D, WAL, FEPHEDETDHEL
HiTk ofﬁ%d—l%tﬁﬁ‘oﬁﬁ LPH BN, FICLT
LR OFEL 3 r ERREC R TIT VB D T,
RS 4 FOHETERE LRy, B, AESE
LTBRURLT, &EFORPHRR & L&z
AT HBOTEEWECOWTELET B, 2T, &
BEFEEC, FEFRCRM LT BOBR O 8 I
DL, THOARE SR L BRSO TIs%
fa.ﬂ,%%,k%&w%$%fmm%¢@ALm
BHELID oD TINLORERYE 4, 5, RU'8
FRiTwL, *%ﬂ%nwovf%m%ﬁvﬁk%%%
T5.

Dry-ice trap Tikfhnfiodig: X o L4 0K
PREHED A, % {EHEShIHINIMENCHE
OFGE L 0iE, LS R TR S D 4\
Frtdh - T, BERIOCERRMOBEO A’ FES R
BETHDLEELBRBN, HLOBE, BOTHH
DRI ERNT D, UL, BEENDERESY
FISEESSH D, X, BIEOREAY FRECRET DB
AT OBEETRM U TRAF O L 0% BARCHET
AN H AT EC LB LD EEZLND,

#3F% Light trap TORERBETH5HH, H
AEHTORERSEY 55 &R LIz ORI T
FHLEbTHbH, RL, HFEWNT Light trap X HH
LS RS L OB LT 5 L X
TWAFA LA L, Light trap (X TDORE @“Z)%Fﬁ
Lo TRIMLALDNALEZCRELEZDHDH
NEZLIDLN, KKEETIE New Jersey HlokH
trap T 20 watt OFOEREFICL O AKD
BEoa vy )~ RONINCERE Lz 2 &0%, BRER
DB AT ED D Ted, B Lob D LIEEIT
IO IRRTHH 5 EELbND.
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Table 2. Total number of females, fed ones out of those, and males by month of
dominant five species collected by a dry-ice trap_from January, 1968 to
April, 1970 in Ishikawa City.

No. of Ae. vexans An. sinen. ! Ar. subal. ’ C. fatig. ‘ C. tritaen.
Year Month f)ifmf(fu_ Total Fed No.|Total Fed No. Total Fed No.|Total Fed No. Total Fed No.
29 99 86|29 99 84 29 29 858|929 99 86 29 99 88
1968 | 7 " 13 0o of 10 o o o o ol s o 1| 7 0o o0
1 2 4 0 o/ 8 0 0 0 0 0 17 0 0/ 12 0 0
i 3 88 0 0| 23 0 0, 0O O O 25 0 0| 9% 0 1
W 3 | 2 o ol 19 0o of 1 0 0 1 0 0 114 0 0
v 3 | 6 0 0ol 20 6 0 10 0 19 16 4 1618 4 3
W 4 287 4 0 { 34 0 0] 6 0 1| 34 1 2| 14 0 1
VI 4 |165 4 o 20 o ol 40 o0 o0 3% 0 1|98 1 2
Vi 2 1B 1 0 138 0 o0 0 0 0o 0 0 137 1 1
KX 1 137 0 0| 24 0 o0 1 0 2 0 0|59 0 0
X 4 | 809 21 0 1 192 0 0 15 0 0, 15 0 03456 46 0
b 5 ! 763 14 0,62 7 0 9 0 0 8 0 012417 25 0
Xi 3 1005 16 1 ' 204 0 0 g 3 0 0 4 0 0| 763 1 0
Total 41 [4803 60 1| 339789 8 8

‘No. per time J ‘
Feeding rate (%) [117.1 1.2 0.0 | 29.0
& Sex ratio (6/9)‘

—
—
o]
©
[
w
o
—

. (@)
S
—
3
(]
—
w3
w
w

0.2 !238.8 0.8 0.0
\

—
—
o
N
a~
—
(@]
(@)
N
S
[
)
©

1969 I 3 1281 126 0]1030 16 O 4 0 | 8 0 00,2694 27 0
| 3 4537 110 0| 492 0 0 0 0 34 1 02113 10 0
Il 2 4123 2 0] 5312 0 0 0 0 0| 20 0 0, 20 0
v 2 187 1 0] 224 2 0 0 0 0 9 0 2/3195 3 0
v —
Vi -
il -
Vil -
L\( —
X - |
X - j ‘
U | | |
Total 10 10128 239 0{2258 19 0 4 0 o] 711 2[8024 0 0
“No. per time T
Feeding rate (%) |1012.8 2.4 Or225.8 0.8 0| 0.4 0 0] 7.1 1.4 0.0 1802.4 0.5 ©
& Sex ratio (8/9)

145 0 1| 48

1970 | 1 | o o] o o ol 1 o 4 ’ 11 0 0

1 2 857 4 0] 161 1 0 0 0 0| 32 0 0| 249 1 0

i 2 1432 25 01 9 0 0 0 0 0 2 0 037 0 0

v 1 1255 0 0 94 4 0 0 0 0| 10 1 4\ 105 0 0

Total 6 3689 29 1 38 5 0 0 0 0 45 1 8! 692 1 O
No. per time ‘ ' - I

Feeding rate (%) ‘614.8 0.8 0.0166.3 1.3 0 6 0 0] 75 22 02183 0.1 0
& Sex ratio (8/9) |
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Table 3. Total number of females, fed ones out of those, and males by month of
dominant five species collected by a light trap from January, 1968 to
April, 1970 in Ishikawa City.

C. fatig. C. tritaen,

No. of ‘ Ae. vexans l An. sinen. ! Ar. subal,

Total Fed No | Total Fed No,

}
Year Month times ‘;

of coll. Total Fed No.! Total Fed No. Total Fed No
}99 29 55 29 929 55 99 992 33 292 99 66‘99 29 83
198 ] 10 [‘ 6 0 0 0 o0 o0 ‘ o o o 5 1 5 ] 6 0 0
I 3 0 0 0 0 0 0, 0 0 O 2 0 9 2 0 0
Il 7 ’ 0 0 0 0 0 0 0 0 0, 16 0 57 1 0 0
v 7 0 0 0 0 0 0 J 0 0o 0, 19 1 20 10 1
i 3 ‘ 0 0 0 0 0 © J 0 0 0 11 17 30 1
Vi 4 1 0 1 0 0 0 0o 0 2 17 0 39 2 0 1
VI 4 0 0 O 0 0 0 | 0 0 1| 18 0 20 7 1 1
VI 15 6 — 3 2 - 0 2 - 0 6 — 65| 8 — 58
I 15 1 — 0 ‘ 5 — 1 1 — 2/ 24 — 32, 110 — 56
X 17 2 - 0| 5 - 5| 1 - 1 28 - 41} 23 - 29
X 15 0 - 0| 7 - 0j 0 — 0| 4 - 24, 4 — 0
M 16 0 - 0 ‘ 4 -— 1 0 - 1 3 - 2| 8 - 0
Total 116 ( 0 4‘ 23 0 7] 4 0 7| 217 3 3% 282 1 147
"No. per time \ T | T T
Feeding rate (%) | 0.1 0.4 0.2 0.3 ) 0.0 1.8 2.4 1.3 2.2 0.6
& Sex ratio (8/9) I e R
! H | i
1969 ] 4 . 16 - 10/ 5 - 1, 0 - 0] 3% - 32| 5 - 0
i 16 402 - 12 ‘ 21 — 200 0o - 0] 194 - 20| 23 - 2
m 15 33 — 40 11 - 1, 0 -~ 0] 1271 ~— 180 12 -
L |7 -8 J 0 - 0 6 - 9] 15 - 0
Voo 3 - &8 -6 | 0 —- 0| 46 - 6 9 - 2
vl 16 ‘ 0 — 0l 6 — 2 1 — 0] 3 - 55| 10 - 1
il 19 | 0 - 0 & 1 — 0| 2 - 1 13 — 19 2 - 5
VI 3 ] 0 - 2, 3 — 1] 1 = 0 2 — 5. 31 - 16
K 18 | 3 - 0o 1 - 1 0 - 0| 47 - 28 18 - 3
X 8 19 - 6/ 1 - 13! o - o100 - 16 ] 103 - 14
bl 14 | 11 - 3 & 8 -~ 100 - 0 4 — 8 6 - 0
M 16 : 9 - 4 19 - 4 0 — o & - 1] 2 - O
Total 187 | 183 - | 100 - es| 4 ~ 1|ew - 74| 3 - w
‘No. per time | ‘ R
Feeding rate (%) 0.8 0.5] 0.5 0.7] 0.0 0.3 3.7 1.1 1.4 0.2
& Sexratio (/9" . |
| |
1970 1 14 2 - o] 2 - 1 0o - ol 3 - 2w 4 - o0
I 16 ‘ 5 — 1 ] 6 — 0 0 - 0 50 — 77 4 - 0
i 8 | 4 - 1. 4 — 0 0 - o0l 185 - 4 2 - 0
N o 23 ’ 1 - 3 1 0 - 185, 0 - ol e - 22) 1 - 0
Total 71 | 2 - 5| % - 16 0 ~ 0 f 189 — 379 ; 1 - o0
No. per time ] >\&T - T | ) ' T
Feeding rate (%) | 0.3 0.2 0.5 0.5 : 0 0l 2.7 2.0 0.2 0

& Sex ratio (5/9)]
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Table 4. Total number of females, fed ones out of those, and males by month of
dominant five species collected at a henhouse in 1968 in Ishikawa City.
No. of Ae. vexans An. sinen. & Ar. subal. \ C. futig. | C. tritaen,
Year Month fimes |1 (21 Fed No.|Total Fed No. Total Fed No. Total Fed No. Total Fed No.
'fQQ 2Q 838 292 ¢8¢ 86]99 e e 68?99 Qe 88 2¢ ¢ 88
1968 I 11 0 0 0 3 0 0 0 0 0 ‘ 5 0 0 21 8 0
| 1l 0o o o 0 0 o 0 0 ol 0o 0o o0 o 0 o
I 5 0 0 0 1 0 0 0 0 0| 10 3 0 3 0 0
I\ 5 | 2 0 0 5 0 0 1 0 1 16 6 17 22 15 0
y 4 2 1 0 3 0 0 0 0 0 l 33 33 1 19 6 0
il 3 0O 0 o0 1 1 0 0 0 0 37 17 O 24 9 0
Vi 3 5 3 0 4 1 0 7 0 0 1 0 0] 107 173 0
Vil 1 0 0 0 0 0 0 2 2 1 \ 0 0 0 4 2 0
X 2 0 0 0 2 2 0| 5 5 0| 1 1 0 25 18 0
X 5 1 1 0 1 0 0 6 1 1| 4 2 0 69 52 0
X 1 1 0 0 17 0 0 0 0 0 \ 0 0 0 15 0
Al 1 o o of o o o 2 2 1/ 0 0o of 2 2 0
Total 42 ‘ 11 5 0 37 4 0 23 10 ' 107 62 18 i 311 185 0
No. per time |
Feeding rate (%) 0.3 45.5 0, 0.9 10.8 0] 0.543.5 0.2 ‘ 2.557.9 0.2! 7.459.5 0
& Sex ratio (8/9)

Table 5. Total number of females, fed ones out of those, and males by month of
dominant five species collected at dwelling houses in 1968 in Ishikawa City.
No. of | Ade. vexans An. sinen. Ar. subal. C. fatig. . C. tritaen.
Year Month times 1 tal Fed No.|Total Fed No.|Total Fed No. Total Fed No.’Total Fed No.
2Q 292 33| 29 22 838 29 29 88| 2 e¢ 66;99 2Q 3838
1968 | 11 0 0 0 2 0 0 1 0 0 3 0 3 2 0 0
I 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
m 3 0 0 [¢] 3 0 0 0 0 0 | 0 0 0 2 1 0
v 6 0 0 0 1 0 0 2 0 2 3 1 2 3 1 1
v 3 0 0 0 0 0 0 0 0 3 2 2 2 0 0 0
Vi 8 0 0 0 1 0 1 5 0 25 16 3 0 0 0 0
Wi 4 0 0 0 2 0 0 14 1 11 0 0 0 \ 6 0 0
o4 o o o/ o o ol 1 0o W 1 1 o 1 0 o0
Ko - |

X 2 0 0 0 0 0 0 0 0 2 0 0 0 4 2 0
X 1 ‘ 0 0 0 1 1 0 0 0 0 ‘ 0 0 0 6 6 0
X 1 0 0 0 0 2 2 1/ 0 0 0 0 0 0
Total 3 | 0 0 0 10 1 1| & 3 25 7 7| 4 10 1

No. per time
Feeding rate (%)
& Sex ratio (/%)

i

O’ 0.3 10.0 O.ll 1.1 7.5 1.4) 0.7 28.0 0.3‘ 0.741.7 0.0
i |
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Table 6. Total number of females, fed ones out of those, and males by month of
dominant five species collected at a cowshed from January, 1968 to
April, 1970 in Ishikawa City.

No. of Ae, vexans [‘ An, sinen, Ar. subal. | C. fatig. C. tritaen.
Year Month times L1 1. Fed No.Total Fed No.Total Fed No. Total Fed No. Total Fed No.
| 29 29 305) 29 29 55 99 99 66 29 99 68 29 99 838
1968 ] 10 o 0 o] 4 o0 o0 J o o o] o 0 o } o 0 o0
- ' ! 1
no- ‘ ) %
v 1 | 0o 0o o0 0 0 0 0 0 0 ) 3 3 0 \ 0 0 0
y 1 1 0 o 0 of o o o | o 0 oy 0 0 0
Vi 2 | 0 o/ o o o o o o 4 1 1| 0o 0 0
v 1 | 70 4 0 24 19 0 0 0 0 } 0 0 o] 8 8 0
VIl 4 128 68 0 | 53 3 0 1 0 0 5 0 01095 216 O
X 6 / 12 3 Ol 38 2 0 0 0 0 0 0 0( 929 301 0
X 3 # 2 0 0 6 5 0 0 0 0 0 0 0| 175 28 0
X 5 8 0 0 ! 1 3 0 1 0 0 0o 1 0 0 l 5 140
A 1 { © 0 0/ 10 2 0f 0 ©0 0 0 0O 0] 4 1 0
Total 34 | 221 17 0 147 8 0 1 0 0| 13 4 1 27 568 0
IF\‘IO. Pel' time o T h ; N o 7 - r o
eeding rate (%) \ 6.552.9 0| 43592 0| 0.0 0 0! 0.430.8 0.1/69.624.0 0
& Sex ratio (3/9)] I R -
1969 1 3 | 14 s o 2 9 of 0o 0 o0 } 1 0 0 4 9 0
I 4 ‘ 34 4 0 43 2 0 0 0 0 1 0 0 111 5 1
I 3 % 1 0| 31 2 0 0 0 0 4 0 0] 22 1 0
3 3 | 8 3 ol 17 5 o0 0 0 0 ‘ 0 0 0 148 39 0
v 2 | 45 7 0] 12 1 0 0 0 0 1 0 0 % 13 0
Vi 1l s 7 0o 12 8 o0 0 0 0 0 0 0] 132 63 0
VI 2 33 20 0 5 5 0 0 0 0 o 0 0 12 5 0
VIl 2 3 12 0 8 3 0 0 0 0 0 0 0 T 13 0
KX 1 | 4 3 0 24 21 0 0O 0 0 0 0 0| 4 2 0
X 3 1B 10 0 7 5 0] 1 0 0 ’ 0 0 0 ‘ 109 359 0
X 4 20 19 O 20 17 O 0 0 0 7 4 0 5 1 0
Xi 4 | 14 135 0| 83 67 0 0 0 0 1 0 0] 1B 10 0
Total 2 129 226 0 ‘ 283 145 0 ‘ 10 0l 15 4 0 [ 768 220 1
gge.df)neé ﬁ;r;e(/) | 13.4 52.7 0| 88512 0] 0.0 O 0 1. 0.5 26.7 24.0 28,6 0.0
‘& Sexratio (3/9) oo | 0 T T T
1970 | 2 5 3 0, 29 19 0 o 0o ol o o o 4 2 0
I 2 | 3 30 0| 44 43 0 o o o 3 1 o 15 10 0
] 4 ‘ 3% 31 0 147 139 0, 0 0O 0 29 5 0 3 2
N 3 23 2 0 ‘\ 115 111 0 J o 0 0 2 0 0 13 9
Total 11 10 8 0] 335 312 oj

Feeding rate (%) 9.1 86.0 0]30.593.1 0 r‘ 0 0 0 3.117.6 0| 3.265.7 0

iR
No. per time ]
& Sex ratio (3/9)]
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Table 7. Total number of females, fed ones out of those, and males by month of
dominant five species collected at a pigsty from January, 1968 to
April, 1970 in Ishikawa City.
No. of | Ae. vexans An. sinen. Ar, subal, 7i C. fau,g ‘i C. t;ztfzjsz
Year Month times =y, ual Fed No.Total Fed No. Total Fed No. Total Fed No.Total Fed No.
| 29 29 858 99 29 838 99 99 38| 29 99 88 29 99 &8
1968 1 11 [ o o ol 2 1 ol o o o]l 1 o o 5 1 0
- l
| 5 } 1 0 o] 1 0o 0 0 0 o0 2 0 o0 7 0 0
v 5 3 0 0 4 0 0 1 0 o0/ 14 4 17 8 0 O
v 7 | 2 0 0/ o o ol 8 6 1/ 202 1 4| 12 0 0
v 5 | 1 1 o0 1 1 0 4 0 5| 10 5 6 28 21 0
VI 8 | 4 1 o0 3 1 0| 15 2 19 s o o 38 9 0
VI 6 | 5 1 0 11 5 0 3 0 1 1 1 0] 22 27 O
KX 5 ‘ 1 1 0 8 0 0 0 0 0 1 0 0 217 75 0
X 3 1 0 0 6 1 0 0 0o o 0 o o0, 3 15 0
X 1 ' 0 0 0 1 0 0 0 0 0 0 0 © | 5 0 0
X 1 | 1 0 o umw 7 ol o o of 0 0 0 2 1 0
Total 57 ] 19 4 0| 4 16 0 3 8 26| 63 1 27j' 649 155 O
"No. per time | o |
Feeding rate (%) 0.321.1 O} 0.833.3 0| 0.525.883.9| 1.117.542.911.423.9 O
& Sex ratio (6/9)[ |
1969 1 - ;
I 2 0 0 0 0 0 0 0 0 o0 1 0 0| 6 8 0
|
]V —
v 1 0 0 0 4 4 0 0 0 0 0 0 0 6 8 0
i - |
VI 1 20006 0| 24 12 O 0 0 O o 0o o 0 0 0
/I ‘
Nooo- \
X 3 | 6 4 0| 10 & 0 0 0 0 0O 0 0, 38 20 0
X 4 6 6 0 40 34 0 1 1 0 0 0 0 | 7 2 0
Xt 3 32 3 0 53 38 0 [ o 0 o o o0/ 0 0 ©
Total 14 | 65 46 0 131 e 0 1 1 0| 1 0 017 3 O
To. per time | ‘*‘ I
Feeding rate (%) f 46708 0 ) 9.471.8 0 ‘ 0.1100.0 0| 0.1 0 0|12.621.6 O
& Sex ratio (/%)) | i |
1970 | 2 4 1 o 20 17 ol o o ol o o 9% 1 1 o
1 2 | 20 19 0 6 5 o0 ) o o o 2 18 0 0 0
I 4 | 26 21 0,105 8 o0, 0o o ol 10 2 °© 6 0
v 3 | 8 3 0 18 182 o{ 0 0 0 1 0o 9 40 37 o0
Total 11 | 55 44 0, 377314 o] 0 0 0 B 20 0 ‘ 40
No. per time | ) T -
Feeding rate (%) ’ 5.0 80.0 34.391.2 0 1 0 0 0] 3.060.8 0 , 4.393.6 0

& Sex ratio (8/2)
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B4, SRUBSEKCRTES ARRUEDMETO
B, BOMEC X - TRIKRIZEH EHTHH
BREE T, THLRLT, BeERVE 1L
KARTHERORECE — R mE 2 & <, 4
An. sinensis ~ Ae.v.nipponii TEHRTH5. C. p.
fatigans HEELRETHEBL Vi BRMBL D E
DESIRVWEILEA LR EEZ DD Y,
morosus DR MBPIEFICE L /e LIXEALTE
TS, COFEIARBORMIZEK DL L8
Dhs, BMBEENNEDLONFEDH, HHNMELD
DOFERC X 54 DN, G345 bisuna, KfED Q1
1Y Ar. subalbatus %° Ae. v, mipponii L V) (L %4
BLBMBEEIEED ZLIFREDOI > THS.

N& b Ebicth 2« DEIT 4 5 BOR MAERF L
BOTELELTHE, BLTE C.oo.
morosus VIFINDOBHC LRSS <, RIEDL L
B, C, p. fatigans 13 BEETHICE L TOMTIIH
BEORMELRT. Ar. subalbatus \THES AT
R A REOREBITOF IR E R ELZT 5
DTEINCE o TELWENLBNS., An. sinensis
TS, BETHRORMELS RS, KREWEIFEOM
WERIRT. de. v, nipponii & KEWIEIFETH S
7 Dry-ice THSHCFEINSFIERCET

C.t. sum-

sum-

5. BeH®, AEIBEATEADSBEACEIT 55
AFEHANRBA &L BALSWEIECEEDO B 57T
THD.

(3) SOEEHCOVT

Dry-ice ZRIMIEE) & OB#EICAWT, 3, Axd
G- BEEY IR MO IDICHEF ENDDOTH D
25, sEII SRR, BOEDEAT HIE
EhowrE2 b5, AL Light trap ZEFEmMO
e 8 LEEBI s A, FEEOFATIX Light trap D
REBHITLE 1 KCART X 5 EkE, T I
nHH, FTREZROEBROEE TS H#O R T
S D—BERDOFETH - 120 TEREEH OB OFLES N
BRI o fofesdhs, RO 8 B D &5
TR XN T B, RS Ar. subalbatus VREAET
Moy QIEIREC, X, C. p. fatigans 1% 5038
HEBEESRTHS, BEICRS & C. p. fati-
gans OB, BREFEOMAE M4 6 BN %
CHATODHIEERLS DD,

IR HIEERED @ B oOLHF OB MRILE D §
O BRI EIEAR B T O BURB O BER R L HEE T
% B TEERER S A0 S bOFIIETH
BTHRARAT AR

Table 8. Total number of females, fed ones out of those, and males by month of
dominant five species collected at a stable in 1968 in Ishikawa City.
No. of | Ae. vexans An. sinen. | Ar. subal, : C. fatig. ‘ C. tritaen.
Year Month times 1, .| Fed No.Total Fed No.Total Fed No.(Total Fed No.Total Fed No.
|29 929 58] 29 99 85 29 29 53 99 ¢ 83| ¢ 29 83
8 1 10 | o o ol 2 o o o o 0o 0 0 0 1 0 0
T - |
i 2 ' 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0
v 1 0 0 0 2 0 0 0 0 0 0o 0 0 0 0 0
y 4 | 0o 0 0 0 0 0 o o0 o0, 4 2 3' 12 3 0
v 2 o 0 0 1 1 0 o 0o 0/ 1 0 2] 2 5 0
L | |
VIl 2 } 2 2 0 5 0 0 o o ol 1 0 0/ 40 9 0
X 4 2 2 0 0 0 0 0o 0 0o 0 51 8 0
X 2 o of 1 o o] 0 0 O] 0o 0 15 3
X - | i
XI[ - i I i 1}
Total 27 | 4 4 O 14 1 0 0 o ol 8 2 5|14 2B 0
"No. per time T ! T T T T T
Feeding rate(%) 0.1100.0 0. 0.5 7.1 0 0 0

& Sex ratio (8/9)!
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4) TEDFEOERHAEER

Dry-ice trap, 44, B4 RO Light trap Tik
1968%F 1 A2 519704 4 AizikieiRE L filt 1o
RS, BRI S HIA AT L b Al —Tik
DT, BEREYEROL, B, TABECEAL
TEOWHEXRR L. F250% 196749 A2 D
19704 4 B350 M DHFHUERNC T 5 FH R K
VCHBORBEDOEHERLILLOTHS. [N 16.0
C OEIPERETRLTHAS,  ZHEEI0RTR
T X 5 ICHTC T A E (1931~1960/H D AFIER
B o B REEoRESET LI ACH-T, £ 16C T
»HOT, 1967~'68, 1968~'69 KU' 1969~'70 D
KOG L FED TR E & g LB 5 oDt B e
LT, ThIZX>T, TOZMPEL KL TEL
TH o e NFENETH o DB HCHD .

# 3 RiCiL Dry-ice trap TEE LIRS, T
EES D% -1 C.t. summo}osus, Ae.v. ni_p_pqnii
B An. sinensis OERAERLIC. 4 KirEc
AT B AR OBREREE Y, 5 KIIKETOREEY R
FLiboThb. HF6RIE Light trap T X5
HEEERLR UL OTH D, ZOFETHHNE Lic
I 5 CEEREEEL IR AL, C. t. summorosus
KO C. p. fatigans DAL T OPEERBRT HHIL
Hisk7o B Teh - 1en T, LoZORZDOWTE
DHEERLI.

H2OERBOHI0E,NBHEH B X 51T, 1961~/68 D%
X 12855 3 AP AZORMITEEC I U TIERIcE
BTHots, 1968~/69 DI E LU TITBLEE
F bR B LTS o7, 1969~/70 D&iAH
MIERIOI VRO TH - /.

19684E1L 3 A _EARZOKIRAVEE L ) LRV edic
C. t. summorosus 344, W%, Light trap TiX
BRERHIEEC I BARMTRAOhS L5127,
8 A D it 9 Bic oI EL TS, Fid
Dry-ice Tix 2 B TFAC LR summorosus O QI
112{fE»S, X, 3 A 5 Bicik summorosus 704, C.
neovishnui 23, 3} 7210 Q WA FE LB, FOHH
DL, BVOBREEE Leh b7 ATAC X 5L
FOED 437 WEL TS,

ko 1968FED 2 A TFE1EH 3 AFACES—&
DA MR O L & B2 XE Tikisuv i E X,
R AT HROEMTS 9 A%, TRE?» OB
EA SR Bl 3 B LAESES 16C
Ritgic /e s L B L TR DTV a & dE X T,

FAS, 1968FEDFkA B 1969EDFITAITTD sum-

I

e

morosus DIEEPRIEZ A B L, L TFRLUIEhoHE
ErFE IR, BB, LR X 51T 1968~769
DRIBELREL I CBRETH-T 16C YT
AR R 5FIERBA Elem oot 108 BA, TR
XY 1000fEME, LLATFANCILE 800, 1 ArhANTi
1170, 2 AFARIX 1500, 4 A TFAICITEC 300008
& (Fihnd neovishmui ZELPFTH B0 L DKL
summorosus DY 4 50T E ) BEE IR T
5. ZOXTIFETL 10FTMTIRDY © EHEN
HESh, 1AF48, 2AF48, 4 ATACNINR
bhs. BETRRENTRSTIEH o708 2 A LA,
5 B b/ MUASHET WA, Light trap TR
FORIBD T o R L BEIh WA
[P 9AQRNR

1969~'70 DXHLET 2 FOF N KRS
512D T, PAETIL/cVAY Dry-ice trap Tik2
T B 3ATA) WHEIDH TR EBbh A
X3 /NN T W BB F DR RED TH LD
THRE T L.

(5) CHEBEEWURSHIC C. . summorosus DAHA,
HBWN IS RE TR DEEIRG & ANIE
DENLDLEE

RIGE summorosus QW OEF FEAETIE, 9 A,
TAHE»SHBEAABECEHML T L, #F1
follicle DRBEMEECIEE ), BRIMBLSBHHITET
THPED L RN FTHECASL Z &, RO
COBBIIKEENBEN 12:30/ X D LEH LT
T ERI-TRD, TOBFCRG 5 KEDEE
XFRA EFEY I WEHC DWW T A (1969) A
FERRIL O HARREC R A BEFER, BFEIEL T
o, BB NINE summorosus 0 @ WA BUEICE A
HZEEERIARTH-CH 12: 30/ X h LEMHLT
WY L BRERECH ST gonoinactive & 7o b BAE
CAD., CHtRKLTHENR IR b EL nuliRE
B3 gonoactive THH 185 Z L1 2Tl
BLTWA, AL, [EFWBEREN 12:30'X v E
WL T BEEEL D QWA gonainactive 1T 7¢
BOTIEEL, A EfAL gonactive DF ¥R L
THCFBREESEHAE L CBECA D, RH LD
gonoactive O F ¥R & EEINA K U THECAD
22t LA omdEEC T T L 0L H v 15
BEBRRT B,

& (1969 OF 5RO 9 B0 RERCAEEL,
B oRCTT L5, 9 BhADRSEMHEERIL
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21+ F100
\
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]‘ !II Y!X I!TI 1! T illlll T 17 0
SIOINID  JIJF/IMAIM J J]|A
1969 1970
Fig. 2. Mean air temperature (°C) and total amount of precipitation (mm) at 10-day

intervals from September, 1967 through April, 1970 at Naha Astronomical

Station (cf. Table 10).
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Fig. 3. Seasonal prevalence of the females of C. tritaeniorhynchus summorosus (Thick

line), Ae. vexans nipponii (Medium line), and An. sinensis (Thin line) collected
by a dry-ice trap from January, 1968 through April, 1970 in Ishikawa City.
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Fig. 4. Seasonal prevalence of the females of C. tritaeniorhynchus summorosus (Thick
line), Ae. vexans nipponii (Medium line), and An. sinensis (Thin line) collected
at a cowshed from January, 1968 through April, 1970 in Ishikawa City.
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Seasonal prevalence of the females of C. tritaeniorhynchus summorosus (Thick
line), Ae. vexans nipponii (Medium line), and An. sinensis (Thin line) collected
at a pigsty from January, 1968 through April, 1970 in Ishikawa City. Dotted
lines connect points when the figures were obtained at irregular intervals.
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Fig. 6. Seasonal prevalence of the females of C. iritaeniorhynchus summorosus (Thick

line) and C. p. fatigans (Thin line) collected by a New Jersey type light trap
with a 20 watt incandescent lamp in Ishikawa City.
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Table 9. Astronomical day length, and air
temperatures in the normal year (mean
of 1931—1960) and those in the successive
three years from September, 1967 to
April, 1970 at Nagasaki Marine Observa-

tory.
rDay : Temperature C
Month Part length \N — —
R ormal
(hr.mm)J year 1967 1968 1969
Early |12:44| 25.5 20.0 25.8 27.1
Sep, Middle | 12:25| 23.9 23.1 24.7 25.9
Late |12:04| 22.3 22.8 22.3 24.8
Mean 23.9 25.0 24.3 25.9
E 11:44 | 20.3 20.3 22.4 19.3
oct. M 11:25| 18.7 19.3 17.5 19.0
L 11305 171 174 16,1 172
M 18.6 18.9 18.6 18.5
E 10:46} 15.4 16.5 15.5 14.0
Noy. M 10:30 | 13.8 13.1 11.2 14.2
L 10:17 | 12.1 13.2 14.6 10.0
M 13.8 14.3 13.8 12.7
E |10:08| 10.2 6.9 14.9 9.1
Dec. M 1001 9.0 7.5 10.1 6.7
L 10:01| 81 4.3 92 7.4
M 9.0 6.2 11.3 7.7
Continue to next year ‘ 1968 1969 1970
E |10:06| 7.1 7.7 45 5.5
jan, M 110:14| 6.3 6.9 6.3 3.6
L 10:28| 6.3 5.3 12.1 6.0
M ‘ 6.4 6.6 7.8 5.1
E 10:44| 6.9 2.8 5.9 56
Feb, M '11:02| 7.3 3.5 10.7 8.7
L |11:22| 8.4 48 5.5 10.1
M | 7.6 3.7 1.5 8.0
E 11:37| 9.3 7.6 7.3 6.2
Mar. M |11:57 | 10.1 10.0 8.6 6.4
L 12:18| 11.4 12.3 11.0 9.6
M | 10.2 10.0 9.0 7.5
E 112:39| 13.2 15.1 12.7 12.6
Apr. M ‘12:59 14.7 14.7 15.7 14.7
L 113:18| 16.1 15.8 18.0 15.4
M 14.7 15.2 15.5 14.2

%

TT, bAEKE 25C BEoBERTHBAFHLE
THEW L o TEDLMNRE 24T BAH WL ERT &7
5. 1082 A% L BRIIFEICEN LKIRIT 18~19T

Table 10. Astronomical day length, and air
temperatures in the normal year (mean
of 1931 —1960) and those in the successive
three years from September, 1967 to
April, 1970 at Naha Astronomical Station.

Day | Temperature T
Month Part llength |
2. (Normal
'(hr.mm). year 1967 1968 1969
Early ‘«12:35] 27.3 28.1 27.4 28.1
Sep, Middle [12:20 26.8 26.6 27.0 28.6
Late ‘,12:04) 26.0 25.3 26.6 27.9
Mean | 26.7 26.6 27.0 28.2
E 11:49 | 25.2 24.4 26.1 25.3
oct. M 11:34 | 24.2 24.4 24.2 24.2
L ‘11:20 23.0 23.0 21.4 23.3
M | 241 23.9 23.8 24.2
E 11:05| 22.2 23.9 21.2 21.7
Nov. M 10:53| 21.3 22.5 19.5 21.5
L 10:43 | 20.2 21.4 21.4 18.7
M 21.2 22.6 20.7 20.6
E |10:36 | 18.9 17.2 21.6 18.0
Dec. M 10:32| 18.1 15.3 18.1 16.3
L '10:32 ] 17.5 14.6 18.3 17.3
M 18.1 15.7 19.3 17.2
Continue to next year 1968 1969 1970
E ' 10:34| 16.6 15.6 15.4 16.0
Jan. M 10:41 | 16.0 15.2 17.8 13.4
L 10:49 | 16.0 15.5 21.4 15.8
M | 16.1 15.5 18.3 15.1
E 11:03| 16.3 12.8 15.1 14.7
Feb. M 11:16 | 16.3 14.1 20.3 16.8
L 11:30 | 17.0 13.5 18.0 20.0
M 16.5 13.4 17.8 17.0
E 11:44 | 17.5 15.2 18.5 15.6
Mar. M 11:50 17.7 17.1 16.7 16.0
L 12:15| 18.4 18.8 19.3 18.0
M ‘ 17.9 17.1 18.2 16.6
E [12:32] 19.2 20.0 18.8 19.0
Apr. M ‘12:47 20.5 19.7 22.2 20.4
L 13:01 | 21.7 19.7 24.0 19.9
M J 20.4 19.8 21.7 19.7
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LI D 10T IET 5 4 Di3Fh A £ gonoin-
active &7 TR FICAD

DA RO & OBESEEN O F MY T E 5
ETHUE Y AORBTOHEIIFI0FRT X 510z
IFRETOENCHYET 50 HIFRRIC T Z D

P HEREANSMEICAD LELTLIEESTHS.

PRI RERT VBRI 7 X 5 W i oD 2 v 2 i
BB, FCIRIERSIED X 510b A B,
—HPIESRIRIZ L - TE LW ELZT, BRI
BHECEIFT LS R A D. FIEHED %
%abfdﬁigobﬁawﬂ RTHot 1967~/68

KT B Lk 32 BT aANnS 3 Aoz
ﬁsﬁfﬁ@ﬁw)%&fctﬂ iz B2 B @ MoK

He

N Dry-ice trap (Fig. 3) TEHEINTEBD, 4

& (Fig. 4), HK%& (Fig. 5) KU Light trap
(Fig. 6) CTREVEEE T UL BFEIR T .

TN 1968~769 DKW IR~z k51 108 LI

EHWERICEE T 505 161

4 B¥aDEic Dry-ice trap TIXE 4T Y 2D Q
WAFE XN, 48, K&K Light trap Tk
F/N peak OB B HHEZHMA & FEREER OF
PR ALI D HIIN O EHKTH D, 1968~'69 D
o BRCHT TOMMCRT 2 HEco BROEL
WI0E 1967~'68 DB G L& FETH Y, AR
DEINELLEND oD THLML D, DT HED
SN B OIHEIRIH DI KRR OEIC X » T o 72
b EEZINEESE. ZOXSIELTREDE
AMEED & D2VFIRCH B B ROBEC X » T
WKABDCR LT, WHEED L O ROEHIC b
59 gonoinactive Z7c5 $ DAFEHITATL, &
FFMALL gonoactive D F F, F & LTKROME
2o TRIEFICIEEE T, BESSLERD L
KT LRI & ENAEE L T 5 & 2Rl bl
W, SO LB I MEED summorosus & JFREED 3 D
F OEFRMHERL, strain OELEZLRENED

Table 11. Monthly reported cases of Japanese encephalitis in the Ryukyus for 21 years
from 1949 through 1969 (From the Health and Welfare Department,
Government of The Ryukyu Islands).

“~__ Month - - 1 _
™~ | Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. | Total

Year ~i B ) e o
1999 | 1 o o o 1 15 12 1w 1 1 o o | =
1950 \ 0 0 0 0 0 3 24 3 0 0 0 0 ‘ 30
1951 { 0 0 0 1 0 1 52 10 2 3 0 0 ] 69
1932 ! 0 0 0 3 0 32 9 6 1 0 0 1 52
1953 i o o o o 1 6 13 38 3 1 o 1 | 23
1954 c 0 2 1 5 & 12 1 1 s 2 o | 18
1955 1 0 0 1 4 15 16 6 4 4 1 1 0 ‘ 52
1936 0 0 1 2 6 112 27 1 1 3 0 1 ‘ 154
1957 ] 0 0 1 0 2 39 13 1 3 1 0 2 ; 62
1958 0 0 2 1 21 28 9 2 5 4 0 0 | 72
%9 | o o o o 5 28 9 & 10 9 0 0o . 61
90 | o0 o 1 o & 3% 10 1 3 4 1 o | =8
1961 I 0 0 0 0 7 53 14 3 0 0 0 0 | 77
1962 | 0 0 0 0 34 9 17 19 18 0 o 99
1963 ] 0 1 0 5 11 51 17 3 20 12 0 0 120
1964 0 0 0 1 23 8 7 5 7 3 0 0 56
1965 0 0 0 0 0 0 7 8 2 4 1 0 22
1966 ‘ 0 0 0 1 3 5 5 8 1 1 0 1 25
1967 0 2 0 2 2 9 3 3 3 4 2 0 32
1968 0 0 0 1 1 g 9 5 3 3 2 0 33
1969 1 2 1 1 4 6 3 1 1 5 0 0 25
Total : 2 ) 9 23 115 576 420 136 92 94 9 6 “ 1487
% ‘ 0. 13 O 27 0.61 1.85 7.73 38.74 28 24 9.15 6.19 6 32 0.61 0. 40 IOO OO
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Wi, BROBILDMEHS, WMHTOFRI D LHL
I DI DBEETH B D0 E ke S
ARC L THEE LIS BROEM & 1BIR < IE
Brrded, MhBRARBRMERL RS To 5z
DHTHEELD D, BENCIIBD CEERT N HE
TH5H. 1969~'70 DXL Bk X 5 ICKHEA R 2 #
SEDOZDFRMICH b BOFERR S HREREREL R L

® O M

Twb. C. t. summorosus PASFDOBIT DT ARS &,
Ae. v.nipponii (37T DRERIPBDTHL, KL
C. t. summorosus X 0 L8R3 ABE51H5H. An,

sinensis (Ll D " fEIZO\WT4%\~, Light trap T
it C. p. fatigans DAHEHIE CEREHEDS, Zh
BOBEADFN L LMD KRS U CEORAE %
BLTWLHIEATNEHTHS.

V +H@TOEREEDAARERLWMOFHAHER LD

BRICOPVWTOZER

HRETD, 1949505 19694EE D 20FEMD, AR
EHBERIENRORT X5, BERLED peak
135 OBE, 6 BCHANEFERC I-TULT Bclb
NHELHH., AL 2MEMERBUETARDE, 6HOD
38.7%% peak & LT 7AD 28.2% N2 hieo¥
OB ARECEEORENR BN, HCERIT
o TR DROFEENHL., Zhe DD
AARTHKRURDOK D B\ IHERED, 195645 5
1965320 10FHD A HBAER L TR +5 L5
12ED X5, 8 A% Al peak & LTEAKCHALT
RCRETLCw5, ke, BREF O 1949~
19694E D 21EM D R EER Y FR+5 & H13E D

BYT, 88, 9P% peak & LTHEEORERIIF
K[ - TR BOIETT52, 6 AR
DTERTHS.

PLED 3 DDA L IcBER D AIIE 5RO 54
ERRTHEETROML, BALEKE LTirEED

FAENIEFTIT - THLTOBN D DI g
ENED, R TA»BLRCER LTS8 AR
peak [CEL 9 BN AKETLT T ARV 107X
b TR WEEN TR aRiRmE 5. Tt
MOBATIIELC 4 A SAE ERH LT 6 A
peak L8, 9BE-THRATAA 10714
A DFEENALNA. Wi, IEEHA HHE
CHo TREORENAL LIRS, LR, kD320
TR UIEFEN S, AR10EX P HIBERE L
THDHEHURCRT IS ICH LI EENROR, T
MTHRIIMCE > CEEORENA BN DITND T
<, EORIIINDOR 2BIELTND Z L
5.

WHETIE, ZORRCHREBERR LD 8 AL 9
AL, £AMNROERROREH E kLT
W LFHRCET S, TOBHECOWTIESED
BEOERER) DI LTI, BIbEs (5

Table 12. Monthly total reported cases for ten years from 1956 through 1965 of
Japanese encephalitis in each prefecture of Kyushu (From the
Department of Health of each Prefecture).
“_ Month N -
Pre-\\\ Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. | Total
fecture
Fukuoka ’ 0 0 0 0 2 32 207 1084 182 S 0 0 1512
Saga ‘ 0 1 0 0 6 9 100 145 38 4 2 306
Oita 0 1 1 2 1 56 496 161 13 10 741
Nagasaki J 0 0 0 1 1 83 305 117 22 5 0 536
Kumamoto 0 2 2 1 7 22 174 309 146 21 9 11 704
Miyazaki ‘ 0 0 0 1 1 i 90 549 120 28 3 1 800
Kagoshima ‘ 0 0 0 6 18 54 274 803 234 33 5 3 1432
Total ' 0 4 3 11 36 135 984 3693 998 123 27 17 6031
% 0.00 0.07 0.05 0.18 0.60 2.24 16.32 61.23 16.35 2.04 0.45 0.28 100.00
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UREA RSN % B S 4 & BB L vz,

4) BRUBEE GESX) 225 summorosus © 8 F,
9 A DERBE A 2D &, 19684FICIL %o o
19694 ITIE & < T, RL, —BINCE 25 Z L1,
ERISEMBHD X 512,
TN RA A D

BUR O WP I OV R i i B S e

7 A LECIIKEOKEE L
8 A LAMIREIED, A

163

52l O HMOBE)EE T 520, %< DkHi
KUIeEFTHHELTHD., ZOHILT, 8 K
[Has HFET D summorosus 13D —MEL K
DI HLDLMEINRDL, 2D L8, Y ADHEE
BEHOBEI % FEE LTWADTIE e b

Table 13. Monthly reported cases of Japanesz encephalitis in all Japan for 21 years
from 1949 through 1969 (From Kokumin Eisei no Doko)

~~_ Month "*“ - T
Yee;r\'\\\ | Jan. Feb Mar. Apr. May Jun. Jul. Aug. Sep. Oct Nov. Dec. ;| Total
1949 1 0 0 o] 0 3 13 106 818 320 23 0 ‘ 1284
1950 0 0 0 0 1 2 17 3031 1856 266 15 8 ‘ 5196
1951 0 0 0 1 4 3 27 158 1208 607 118 38 i 2166
1952 0 1 1 3 4 10 36 771 2194 422 73 0 - 35458
1953 2 1 0 1 0 14 46 407 791 336 87 44 | 1729
1954 0O 3 2 3 12 16 41 287 990 341 45 18 | 1758
1955 2 0 1 0 5 14 113 1853 1378 212 65 56 | 3699
1956 0 1 0 1 8 33 77 2092 1723 431 96 76 | 4538
1957 0 0 1 S 11 33 118 704 701 185 54 11 | 1793
1958 0 0 0 0 7 30 200 199C 1386 232 37 18 | 3500
1959 0 2 1 3 8 28 157 1014 581 181 14 20 1979
1960 1 2 3 1 14 40 169 801 413 107 22 34 ‘ 1607
1961 0 0 4 1 16 38 319 936 573 129 22 13 | 2083
1962 2 0 2 1 5 17 71 424 645 131 30 35 i 1363
1963 1 0 1 2 3 21 90 385 538 113 23 26 I 1208
1964 1 0 0 1 4 16 169 1602 752 93 22 23 | 2683
1965 0 1 1 0 4 6 125 564 338 90 39 11 1179
1966 0 0 0 1 o] 11 62 1038 1004 127 36 22 j 2301
1967 1 0 0 0 2 19 93 510 314 71 14 4 | 1028
1968 0 0 0 0 0 12 26 81 143 24 2 4 292
1969 0 0 0 0 2 7 26 64 114 13 0 230
Total ( 11 11 17 24 110 375 1995 18818 18462 4371 843 491 ] 45528

% ! 0.02 0.02 0.04 0.05 0.24 0.82 4.38 41.33 40.55 9.60 1.85 1.08 ‘J 100.00

Table 14. Monthly reported cases of Japanese encephalitis per year pzr 100,000 population.

iij%mm I
~_ Jan. Feb. Mar, Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Total

Region ™| o i - e R

All Japan | 0.001 0.001 0.001 0.001 0.006 0.019 0.103 0.970 0.951 0.225 0.043 0.025| 2.346

All Kyushu| 0

AllRyukyusj‘ 0.011 0.028 0.051 0.130 0.649 3.249 2.369 0.767 0.519 0.530 0.051

Remarks.

0.003 0.002 0.009 0.028 0.105 0.768 2.881 0.779 0.096 0.021 0.01314.705

”.0345 8.388

This Table is based on the total reported cases shown in Table 1 (all Jepan),
Table 2 (all Kyushu), and Table 3 (all Ryukyus).

Mean annual populations

of the three regions are roughly estimated as 92,415,195, 12,818,071 and
844,102 during the years of rhe examinations respectively.
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AN 33

wic, FREAE (1968 KU 1969) O FERLEH /b
1967~'68 DEEMIRO 1969 1 ~6 J 215,
BRIKOH I JiIAOBRE &5 L, FI6RTR L
X5 3AED L4 AR REE LTS BbBEOL

60 f
| — All Ryukyus
- All kyushu
50- —— All Japan

Percentage of reported cases
w
o

or

L

'JFMAMJJASONDI

Fig. 7. Comparison of the monthly percentage
distribution of the reported cases of Japa-
nese encephalitis, among (1) all Ryukyus
(Table 11), (2) all Kyushu (Table 12), and

(3) all Japan (Table 13).

i3

FAEth 6 FICiI@d TR 5. —F, 2-MERK
ZHHEOHBIRITAY 25 & KR &> o 1967~
88 DAL I AnbE bR 4 H, 5 LBEIC
El Lo TWBY, RROEN T 1960FEDOKTIL
LADSEABDOHFRESAON 4 B, 5ALEALH
{TeoTnh, ZOENDLID ERENPEWHRS W
BENI D LEWE ST & B B SR IS B A
BB L, BROFERAB LT HHNEEINSD.
Pt X 5w ihRE T B NS o R IR
{EDRERLBDTEVFHIBRDONRED, ZOHK
TR TORBYLEIZCHLES & & & BRZH OB ER]
BERBEPCHECETTORAOID Z & LFECEERND
HL5Bbhs. KT 5 BRSO EIE L
LT C.¢. summorosus DFEHER & FEEEIRH 5
LEZHNLED, WD summorosus IR L N go-
noactive TH B85\ i gonoactive 7 @ {FEH
DERENPEL T, R EENERL, B~o BIKER
ARE RN B L TN B D TR EE 2 b b,
R, BRBROPICRZMEI FEA EHCRBELTWS
Z LT ORBY, B> TANDRYA BRI
R LDEDLHET T BLDEEL BRD.,
BEVBEIECET T OBRBROBIZ R b 551,
WROBHIZI B EEZ LIS, AIBHEITRCRT LS
i, ECE, KEEBESIEMICA L, B,
B TR TH D, I TIECKTBOENR S il
RGBT E, £& LTRBEF CE D WIL-S 1 F
vy T, HE#ESERTIEEY E LT BRKFIOREE A
HSHEITERD Y, o TEHIIC X - T summorosus
DRERTHELCEEAS D, BT, BoHIH
HORERCBINC I D2FELVENALRDS LD EF
2 bhb, B, BORLEHE IR TV HANLIER

Table 15. Cultivation of rice plants in Okinawa.

Early Mid- Early End of o Darly Mid-

Feb. Mar. days required Jun, Jun. Jul, Jul.
The Ist crop i 35 d l 80 d. \l/ 25—32 d. ¢ 8§—15 d. ‘l/
_ 50

® e, w0 g £

T 2 S £ Various manage- g ments o B 2

s = ER = 5k =
The 2nd crop ? 15 d. T 60 d. T 25 d. 20 d. T
Early Mid- Mid- Early Late
Aug. Aug, Oct, Nov. Nov.
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Monthly distribution of Hemagglutination-inhibition antibody and 2-Mercaptoethanol

Table 16.

sensitive antibody of Japanese encephalitis of swine in the Ryukyu Islands reported

in recent years by the workers of the Islands.
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1969)

1969 (Ura et al.

1968)

1968 (Ura et al.

1967

| Jan. Feb. Mar.

Dec. ‘Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

May Jun.

Apr.

Nov.
Examination of the swine séfﬁm for the HI gntibody.

Item

No.

172 138
123

139

126

138 121

404
332

5.3 11.7 82.2

380 469

400

286 377

80
28.0 17.2

243

154 344
234
76.0 68.0 44.9

swine examined

26 43
18.7 25.0 91.1

21

38
}44.9 31.4 16.7

62

109

117

No. HI positives (1)

1.3

1

|

% positive

Examir;ation of the positive serum for the 2ME sensitive antibody.

110

37

22

63

No. swine examined
No. 2-ME sensitive (2)

% sensitive

17

27

42

333

20

46

16 | 80

234

117

5.9 13.6 43.2 22.7

4.8 3.7

|

117
The serum is regarded as positive, when hemagglutination-inhibition is seen at the dilution of 1

36
35.1

2.2 15.0 65.5

o

0.0 0.0 ‘ 0.0 0.0

4

: 40 or higher.

-

Remarks.

The serum is regarded as 2-ME sensitive, when the HI titer is reduced, after the treatment with 2-ME, to or

below one-eighth of the criginal titer.

2:

AT, EAPHOBRIGHHCREE IR T 55
LRI R SO RRO—TH A 5 L EZ
bhb.

C. t. summorosus DFEEIY, SEIEEAY T-10,
Ak L L CRHTRE ORI S, Bl 1R
ROETRBR) Tt T3%, BAKTORER
EHEET D LR D AT, D Z ki, —oilE
KHEE DI EI X B0, KEISETRIRNA O
WOREBFC LT+ 5 Y vAFIDRMA R R Tk
FHCL bbb olEbhd, RUNETOB OIS
PR A OEATLES C. p. fatigans DI
Ba e LTwW5 X 5 Bih, summorosus
DOFEET BARE, FRCHEIR O B K B
L THEADAERE T, HCIFRAFTRED DI
MECARREE b o055, KEFEEODZ &
&, MR TS o T & TR O A7 O BT K,
CERBFIAEAA LT TETV5 2 L2 LaT,
summorosus DI{EEH HPIE DI { UTW5 HiTHE
DX5THB. AL, IO EPEO B MELAY EO
D 2L, T RN FCET TR

Table {7. Ratio of the rice field and the likes
to the farm land and the likes in QOkina-
wa as of 1968 and Japan as of 1967,

Rice Farm . .
District fieled land Lice field
in ha in ha Farmland
Okinawa Main Island (1)
Northern Okinawa 2,305 8,544 0.27
Central Okinawa 749 11,430 0.07
(Ishikawa City*) (131 (392) (0.33)
Southern Okinawa 831 13,432 0.06
Total 3,883 33,406 0.12
Japan (2)

Epan, excluding " "
Hokkaido 3,147,000 1,830,000 1.72

All Kyushu 451,400 384,900 1.17

Nagasaki pref. 35,000 52,600 0.67

* The Ishikawa City is included in the central
Okinawa. At about the middle part of the
City, and along the eastern coastal line,
urban area is located. The collections of
mosquitoes by various methods were carried
out in and around the area.

(1) 1S HESE 19684, SRERBUR AIFET T
(2) EWEBENEE R - (FHET 1967F
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CERBRA B D ETIIMETH B, D L5
BRIZINNT il T summorosus @ Z M i 1+ 5%
activity 1ZDULT OFEBERY /e & B, 3EHo
FEE, BAOEHE R OWTHEE L bt
W2 TV B X 5B s,

Pl EA B2 @D C. t. summorosus (L HE
EXLTLOE, SRR L TEASBICRIGELT,
KRG IR X » Cra S HBE)S gonoactivity 4 %
FEL T & EOA SRR L, IS & MR~ DY,

FISTIZANDOREMEE 5\ BB LED L
DRI NS, FCH, FEOFEREFTHBK
[HAFRFC AT B i, KRFIOTE fo JAH 7ok
SPEEMITOMIC SR LT NEDT, LI bTHEX
NTCBEEMOMIC, BT X - CAKCHELRIR
LR ORI K E EEERL, FIWTXER
HFORBREA BT, FRCERIMCE>THK
DWATHFEL 2 LB DEELBRD,

V Summary

Collections of mosquitoes the results of which are reported here were projected to learn

the gonoactivity of mosquitoes, especially of the females of C. tritaeniorhynchus summorosus

in cold months from September to April in Okinawa Main Island.

In and around Ishikawa

City (Fig. 1) of central Okinawa, mosquitoes were collected in 1968 by dry-ice traps, light

traps, at henhouses, human dwelling houses, cowsheds, pigsties, and stables (Tables 2—8).

The relative abundances of mosquitoes obtained by the various collection methods are compared

in Table 1 which shows that C. ¢.

summorosus is the highest in relative abundance in nearly

all cases, and Ae. vexans nipponii is very high specially in dry-ice trap; An. sinensis, C. p.

Satigans, M. umiformis, C. neovishnui, and Ar. subalbatus come next though not large in num-

ber, while the other seven species are very small or rare in number.

Table 1 also shows

that C. p. fatigans is high in relative abundance in light trap, henhouse, and human dwel-

ling house; C. meovishnui is very high in the percentage in henhouse; An. tessellatus which

was recently reported its distribution firstly in Okinawa by Miyagi,

Tha, and Kishimoto

(1969) is, interesting to say, collected nearly only by dry-ice trap; and that the dry-ice trap

is very effective to attract many mosquito species and to collect a greater number of fema-

les of nearly every species than by any other collection methods.

S=asonal prevalences of the female mosquitoes of three dominant species collected by

dry-ice trap, at cowshed, pigsty and those of two species collected by light trap are illust-

rated in Figs. 3 to 5, and in Fig. 6 respectively.

The seasonal distributions of mean air

temperatures and rain falls are given in Fig. 2 where a line is drawn at a level of 16C

showing the lowest monthly mean temperature in winter at normal year at Naha Astronomi-

cal Station.

summorosus seem to be gonoactive and to repeat feeding and egglaying.

though small in number, even in cold winter as in 1967 —'68.

females of Okinawa C. .

season but affected only by the environmental temperature.

The Figs. show that in warm winter as in 1968—’69, many females of C. :.

It also seems true,
The fact suggests that the

summorosus is little affected by shortening of day length in cold

This is opposed to the case

shown in females of Nagasaki summorosus which, according to Kawai (1969), is definitely

affected by the shortening of day length becoming mostly gonoinactive on and after mid-

September, in spite of being still high in environmental temperatures and induced to enter

hibernation (cf. Tables 9 and 10).

The other predominant mosquito species also seem to

continue their gonoactivity throughout the cold months, though very low in grade in severe

cold winter.

the cold months.

The above facts are admitted by the catches of females, fed ones and males in
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Monthly reported cases of Japanese encephalitis in the Ryukyus (Table 11), in all
Kyushu (Table 12), and in all Japan (Table 13) are compared in Fig. 7, and the monthly
reported cases per 100,000 population is presented in Table 14. From these, it is cleary
observed that in the Ryukyus the infection of the disease occurs nearly throughout the years
the pzak of the number of cases appears as early as on June and not sharply decrease in
number till late autumn; the number of cases per 100,000 people is twice as much as in
Kyushu. The reason of the occurrence of many cases and long lasting epidemic of the
disease in Okinawa seems to be due to the following points: The females of Okinawa
summorosus can mostly maintain their gonoactivity throughout the year, even in cold month
in spite of the shortening of day length; the population density of Okinawa summorosus is
rather low even in places where its breeding places are rather large in area, much less in
farm land where few places are only available for the larval breeding, because of being
very small in area of paddyfields (Table 17) and opasration of larvicide application though
it is not so adequate at least for the control of summorosus larvae; and accordingly there
remain at any time some number of susceptible pigs depznding on the places where they are

being raised.
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