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FREREREANARER RN » LRIV (dedes aegypri (L)) AR RTEN
(Aedes albopicius (Skuse)) » Sh#z HHTARBEANMBAYE o LUMEIET « BEEEG
~ BB D RN BRI ESERNNRESR » BT T EHE ) S T B
fH A4 (Displaccment rate) HiEZE (p<0.05) EREIAKEENE « MLEELSE
B R L » 30 A B O B PR 50 il P BB R T W A SRR 2 B 2345 B32.27
SMER o B R R3E R B ShaB MY A AR B I VBT o AR GRS EE S Bk B
BHTHR AR EXERERNREE S HE85H lg NFDS - 25~ BN - 08
BRI 3,000ml Kb HoEsshaltskE R - B [ (FE/#BBEH) X%
FRE] SHENHZAYWEE RS (50 1/2000 BmE 2 B ERE 1/3000 2RAEE > AR
RRANATERRTEEES ; T 1/2000 ZFEEHOE 1/3000 = fsa fodahb R 77 B AR BRI
BB o St Y EERETTR MBS S M S T RS 5 o

(PREETH @ RECEEE » AR > TRfeEE)

# ]

B## (Dengue fever) JR 1987 SEFEEBHEME TR (8 - 1988) » H T miker
—BEIEE (Aedes albopictus (Skuse)) LB (Aedes aegypti {(L.)) (Lien, ef al., 1966
3 > 1978 5 B » 1990) RIZARERIET - MEARBRAFIL B Z Wi e Dl heEE » Bt > =
BEREESMEE (INEAES » 1960; Lien, ef ql, 1966  + 1978 [ » 1987 » 1989 ; P »
1988) » (EAMBREHEDRERERNH R » WEERERRZ - AHSENRENEIHE » R
ETRERERAT » AR BEREREAE TR » AR AR SREE TN ERREZ2
%« FE—BTE » HNKBERANDE S Fe A 588 » 0 Bacillus thuringiensis (H-14)
(Lacey, 1985) » HLHE 2 SR IRIL IO A HR ©

B AW s IRER ST ERBE RS » 0 Aly (1985) HEABIE Aedes vexans,
Aly & Mulla (1986) MO FER Anopheles albimans » § Dadd (1971) 345 Culex
pipiens SHHBMATTAYHE S5 R Rashed & Mulla (1989) WEBFIRE Culex
tarsalis » LRI Aedes aegybti WIAEHER Anopheles albimanys —F ity ABERT
SWRHE » FXAHHELARRHEAR ENENER T Hayr e aYHEBET - HE BT
WA RIFETEN » MIRILHE B A& A » SR R E T 2 R E Y o
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:Eﬁﬁﬂﬂﬁ’H%EEﬁﬁ(Eﬁﬁﬂﬁ’ﬁﬁﬂ%’ﬁﬁlﬂkm’ﬁlﬂﬂm’%kﬁ
A dom BEERZIL) RESE » $hEIRE B/ ER  BEIRREN  SVEREAHAZE GBRTHITE
£ (B 16cm > 7§ 65cm) Pt » SHBERTEHEERE (26X22X6.5 cm) » LIZEFREH AR
A% (4F 3,000 ml ZKkNSEERESN 1g) » BHR 28+1°C, 70% RH bl L » L:D=12:12 2%
WA » £ 5his — IR TN A D AT 8 - (LML R - BARNAZ/ RN (EER
43cm o # 4cm) o FHA LMZEERMAR o FIAL o MLZBEBBAZRREH (41X41X
41 cm) » EBAELHE=REVNE BRI » F=~UKE » BEAKHREEHEEER (ER 7cm
» B 15cm) » AGFERMEMEE (234X15cm) {FEEIREE » AR SILEDD » B HKEIIPE -
FHEAWARE » AEEHAITRRABNE » IR TTEIREA ©

—» FRSHANNAEZ LR

F IR B BEN Y DU h 15 3 38 » ¢ Dadd (1968) Jiik » J6/ B MR AMK (2 ml ink/
1,000 ml) EsEHIha 2 K » DURAE R B A &M TE 15~30 B T @BBR TR EHN
Z 100 ml YERBEEARP » g R BB HEER Z DU Sha o SLALE T MY » SEFT DL A AR SUBATBIAR
EREE  SBRAR  AVEAREAKECHEERIES - mithRWERCEZE B4
ShisBUETAYETSE BN B AYTUBEZBH < AWM » RE—aWRABE
» TR — A EN AR — A TR i » MR MR R =R WIAEE » KIS R AW
MENRHE AR YIS - THEARMERBARDRAELRE 6.5 AWML » HLEERY
2 CREMEREET) RELAPWRABES (E—) -

WA DRGNS ~ 58 TR ~ /NI ~ P » AR GRIMER 1 g/500 ml

B — e S S S ey R R

Fig. 1. The values (1-7) of gut displacement segmants and the relative
mosquito gut segments.
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BEA) - BHISER - SEE 10~12 S0lE o RREREEK 30°C » KBS 27~29°C T
BE  BERHSR 15 B 30 S8MM o AR E @R A/NEEMA » 70 T 80°C #
KBNS - WERBHEN L » IEESR BB B WII 2 BT - B8RSR
B ENEHRR 2 IR EI, 7/ Shil ) INEAZPAT o LA 5l R AR i SR A okt o SO 2 RAR T4 o

o WAHEM R EE e

R PR T B 0 AR T REBE R Sh SR A A i R BB A B DU RS (R NEFS 1 2/3,000 mi
EMK) SRS ET EREEA T FERIEZ VO Sh 8 o TS A BN BN T S R 2 TR AR
Ao BIEREERY o LAALAS ST "B 502 stE T2 FEW AW (BT 50) A7 2 05 » HAERraIatEs
FEE= > FRU=AET > FHEEE15~18 % o SFHIRBL B ITR 144 £ » Al 135 2
E~ APHmEENT ks

i fez —met ke has o BA 500 ml B24TP9 « RRLISEXEREERG » /RS ~ MG ~ falh ~ 28
Rt RRER R » SRR HIEES 1/500 5 1/1000 » 1/2000 » 1/3000 5 1/4000 » 82 1/5000
(g/ml) FXERE > FEERBE—"SE £—5F 0 E—BEHE « ZERHE AL AT S
MR RN - FTRRMAY o WIS IEER » 7TECHREE— T ZI57E o

= FREHAHm RS

HREUR R N TS - ERIARTHAY 15 & 30 SEHNAYRBE REA
WIRRE (EWeRYZIBE,/ S8/ FH5HA) Fik—  BiFENKT S » BB S hTRERe
B w15 e 30 8RR - IR Aly (1985) B3 Aedes verans » HEEQFEMRE
» RYERBEE BN &S - HHFEY » (MBI RR TR AR AR L S A RS0 » e
B Shah B 4a il A AU R AR . 5 TR 4D A R R 48 IR A S BE R T » R 3RS B BB oy 1 ST »
RGBSR e TR YRS RERE (p<0.05) #87 « HrhREHEIRA 15 5585 »
RYMAELIER = 0.395 £ o i B ARBERH LANCRIEH FBE T 2 B 0.310 7 0.339 B85
R ERWEREER 30 SERNADIEERNTYEAEN - 0223 f1 0210 B85 (&
—) o ¥ Rashed & Mulla (1989) 228k » HLA =T 4hah » Culex tarselis, Aedes agypti
R Anopheles albimanus > BRTHAY 30 58 » LETHRZ AWRIERATRGHAL » 2EUE
BREEH - NRERE » BAARENEME » HRBWTHBHEES 4 % o T Dadd
(1971} 2AFEHE » TEBRKANMER Culex pipens 2% > HIASERRH » HoBAY
BEERE o SFRTURRBITAAEAMNER A 50 HEH s a iR T W - &8
BRBECBE RN - A ERRREE » USHEN (FHEFE 184£1.2 im) ARG
(48+06 pm) SNEERRZE (174£106 2m) AVRITF A0 o BIAEAREENBIETS » Itk
(5394109 pm) W HFEE (1106£22.3 pm) Bk (190.5:+37.5 pm) B/ o Kl » AR
RN/ MR e YA R G Rtk 0 » (AR L AYRT A/ AR A S aEE
IR o

REEINIHA B YREEFRIEE (D) » REAWENALE 15 SEZ YIS
(0.242) R (p<0.01) AFERETEL (0.142) > TIEBR AR 30 F2UEBRE 154
M AYREEERRREE (p<0.05) LEKHKE o EREFANZAWINE » AR
HEER o —BTW S » AR B A AL T HHERE (E—) > BTh¥—023% (3
Z) Ao
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Table 2. Comparison of food displacement rates between 4th instar
larvae of Aedes aegypti and Aedes albopictus at different [eeding
time with various food materials

i

{-valuc!
Material -
15 min, 30 min.
Wheat germ 0.6672 NS 2.1352*
Yeast 2.5209*% 0.2710 NS
Fishmeal 7.1785*** 2.4160*
; Wheat flour 1.3078 NS 1.9343 NS
| Chickenfeed 0.5689 NS 2,7997**
t Dog chow 4.6918%* 1.0636 NS

1. NS, not significant at 90%, *,**, ***, significant at 907, 95%, and 99% fiducial
level, respectively.

° .
ﬁ-:‘lllll B + 7
o Aedes oegypti ++//
EQ w0l Y=7.5995 400024 g
gu. ++}4'*
e sp e _
So Aedes albopictus
.._E s} Y =24215+0.0799X
)
o
w O 20k
D 1. 1] ] 1 1
0 H 20 a0 40 50 50

TIME (min)

B— A%sdRREES 2RI R OGRS T R A RN B8

Fig. 2. Percent of 4th instar larvae of Aedes ageypti and Aedes albopicius
which complete repletion regressed against feeding time (min.).

E/—RNE » R R B KD RS AEEE AF B Stk o £ Rashed & Mulla (1989)
B s) » RREEN A AWIRE (030) #lk Cr. fersalis (013) R An. albimanus
0.12) BhHA o BRARBIH & B A —ERIHR » (B8R MR 2 RIFHEHEE » R
BFRADPILLRSEREBIR » BIEER IR -

=~ WRTEN B A

BEROBEENRRBE T2 TW Ay BREMITRMES o & & e SRR
(probit) HHEERFEESHHE » BERBEN SNBSS BEETLTRAY B (V) &I
MW (X)) WHESNS Y=25991401024X (72=0969) % Y=2.42154-00799X (»*=0.990) - ¥
/2 LW BRI REE TRy (FT50) & 2345 48 » MARHEAIT 3227 4
Mo RFA—2Y (B TS BRI ZIRAEFM R BRSO HH -
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% EM S RTRRFENRZ A EANT » B H RTEETINET « RAmER
W G5 H 2 shal LM (p<0.05) BRULCHRMETA » HMESTF A TR HZ
B4 o SEATAESE R D BT &8 RO R o TIR/RRIRINETT = » &0l 1/2000 51 1/3000
(g/ml FHfBAK) ZRMERGEE EFFGTHRERK) « B4 » GRBRE 1/500 X 1/1000
(g/ml 7EBEK) MAMAEH - BR 28°C ZARA SRR AR » BIRSHRIEC » WHTEBRER
2% o ERIREEFIEAL BT AR R I (45 WS 1/2000 (g/ml AMAK) MIBEHRR
Akl - B 1/3000 (g/ml ZEEK) Z/NEMIF - i~ RIFEIH o
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Table 3. Effect of food materials on the pupal weighth of Aedes aegypti®

Pupal weight (mg) after feeding larvac with food in
concentration (g/ml) of

Maiterial —_— :
1/500 1/1000 1/2000 1/3000 1/4000 1/5000
Wheat — 30.7+2.0b 26.1+0.7a 31.1+0.7a 27.1+0.6a 20.4+0.6c
germ (22)A (79)B (118) A (125) B (120)C
Yeast - 23.7+1.9a 32.3+1.0a 30.4%+0.7a 18.2+0.5c 19.3+0.5c
(27TYA (120) A (141) B (134)C (129, C
TFishmeal 30.9+2.0a 30.1=1.2b 31.1+0.7a 31.6+0.7a 24.4+0.7b 26.7+0.7c
(25) A (56)BC (133)A (149 A (117) C (1zhH B
Wheat 35.4::1.0a 18.8+0.6c 18.440.5¢ 14.7+0.8c 14.41+0.5d 12.7+0.4d
flour (O2YA GNHB (150)B {66)C (49 C (68)C
Chicken 34.6+1.3a 33.3+0.8a 34.0+0.9a 28.2+0.8b 23.1£0.7b 23.2£0.8b
food (66) A (150} A (144)A (123)B (150) C (130)C
Dog 22.44:1.9a 27.8+1.5b 33.0+1.2a 29.4+0.9 25.9+£0.7b 23.5+0.5b
chow (28)AB (21)BC (79A . (134) B (144)C (142)D

1. Number in parenthesis represents no. of samples.

2 Means within a column followed by the same lower case letter, and means
within a horizontal line followed by the same capital letter, arc not signi-
ficantly different at p=0.5, by Duncan’s multiple range test.

AT B R RIEA T SR TS S (P B kit e 2 2 LA » R i (1 g/500 ml ZREHAK)
> PTET- B o TEE/R I i » & AR AThH A 7 oz AR R E A R R R (9<<0.05) o
FAERCER BRI 1/2000 2608 » LRI 1/3000 Z el ~ BEEEED ~ Sl ~ RIAHH

B. Sh#EET

AEENAARMB TR R - (LR RSB B WTIREL o ML
PRI T 2 SR R R A C AR RS - REERTS - G~ Bk - AENEES
ARHENE TG 253  URELSTEESR  BE52 AR SEE 2 SRR
B > TR B e IBEALE 55~7.9 A/ o Eit » RAST HMELEERA 0 1/2000 (g/ml &
fRK) HIEZ AR » 1/3000 ZEEHTH ~ fol) ~ IR 1/4000 B ekt - JofRRt e o

# ETRLR T D REE - FTEYEE T PR ST EER IS o Hp LB H TR R HEER
S TN IR A » TR IR T S v WiRs et Al - YBEE 1/3000 §7.1/4000 2 &
A~ EVEARL S FOERE ~ B 173000 YRINECE/NERIETESL 174000 2 BELHR IR G IR EUh 2 BT A
Eo :
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Table 4. Effect of food materials on the pupal weight of Aedes albopictus’?
Pupal weight (mg) after feeding larvae with food in

Material o ~__concentration (g/ml) of

1/500 1 /1000 1/2000 1/3000 1/4000 1/5000
Wheat — — 20.3+1.1¢ 29.5+0.7b 21.0+0.7b 16.4+0.5c
germ (67)B (113)B  (113)B (102) C
Yeast — 26.9+4.0a 28.9+1.1b 28.6+0.7b 21.0+0.5b 22.3+0.6a
: (8)AB (77) A (129)A (149) B {141} B
Fishmeal 24.3+1.5b 27.842.9> 28.8+1.0b 33.3+0.92 22.9+0.7a 19.5+0.7h

(4)BC (6)BC (62)BC (145) A (150)C (98)D
Wheat 39.1+1.52 23.4+0.8b 15.2+0.5d 15.3+0.7d 12.2+0.5¢c 10.7+0.4d
flour (4 A (94) B (124} C (77)C (69)D (573D
Chicken 24.4+2.5b 27.9+0.8a 29.3+0.7b 21.9:0.6¢c 20.04-0.6b 19.9-+0.6b
food (5)AB (99) A (118) A (13)B (150)C (112)C
Dog 30.3+3.3b 27.2+1.7a 33.5+1.0a 27.4+0.7b 24.0+0.8a 20.1+0.8b
chow (BYAB (35)BC (85)A (140} B {147)BC (114)D

1. Number in parenthesis represents no. of samples.
2. Means within a column followed by the same lower case letter, and means
within a horizontal line followed by the same capitai letter, are not signi-
ficantly different at p=0.05, by Duncan’s multiple rangc test.

FIO FAE R BB
Table 5. Effect of food materials on the pupal duration of Aedes aegypti

Pupal duration (day) after feeding larvae with food

___in concentration {g/ml) of

Material R

1/1000 172000 1/3000 1/4000 1/5000
Wheat 6.2+£0.2b 19.0+1.3a 17 6:tl 92 22.3+£3.0a 20.2+0.9a
germ (22)B (THA (118 A (125) A (1200 A
Yeast 6.8+0.1c 8.8+1.2bc 5.8x0.3b 7.5+0.2b 6.7+£0.2¢c

(27)B (1200 A {(141)B (134)AB (129)B
Fishmeal 9.0+1.0b 9.8+2.4b 7.840.1b 6.5+0.1b 9.6+0.7b

(56) A (133)A (149) A (117} A (1200 A
Wheat 15.0+4.3a 5.610.1c 7.91£0.9 5.9+0.3b 6.8+0.5¢c
flour (59 A (150)C (66)B (49)B (68)B
Chicken 6.7+£0.8c 6.0::0.1bc 5.7:£0.2b 6.60.1b 6.710.4c
food (150) A (144 A (123)A {150) A (130) A
Dog 5.7+0.2¢ 5.6+0.1c 5.6+0.0b 5.9+0.2b 5.7+0.9¢
chow (Z2HA (7Y A (13 A (14 A (142) A

1. Number in parenthesis represents no. of samples.
2, Means within a column followed by the same lower case letter, and means
within a horizontal line followed by the same capital letter, are not signifi-
cantly different at p=005, by Duncan’s multiple range test.
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Table 6. Effect of food materials on the pupal duration of Aedes albo-
pictust?

Pupal duration (day) after feeding larvae with food
in concentration {(g/ml) of

Material —_— - :
1/1000 1/2000 1/3000 1/4000 1/5000

Wheat — 10.841.3b 6.6:10.1b 10.3+0.9b 9.411.0b
germ (6N A (113)B (113 A (102)A
Yeast _— 8.5+0.9 6.0+0.2b 6.3+0.3c 7.9+0.5h

(TTYA (129 C (149)BC (141)AB
Fishmeal — 5.940.4c 7.1+0.4b 7.3+0.2bc  9.2%0.2b

(62)C (145)B (150) B (98 A
Wheat 8.2+0.4a 15.42:2.5a 10.7+6.0a 20.0+2.5a 17.2x1.3a
flour 94)C (124)AB (77)BC (69 A (57T)A
Chicken 7.6+0.8a 8.3+1.1hc 7.6+0.1b 7.4x0.5bc 8.6+0.4b
food (9D A (148) A (136) A (150 A (68) A
Dog 5.6:+:0.4b 5.3+0.4c 6.3+0.5b 6.6+0.1c 7.54+0.3b
chow (35)BC (85)C {140)BC (147)AB (114 A
1. Number in parenthesis represents no. of samples.

2.

Means within a column followed by the same lower case letter, and mean
within a horizontal line followed by the same capital letter, are not signifi
cantly different at p=0.05 by Duncan’s multiple range test.

Fb BREHEOFEESSEAY I ETIER
Table 7. Food suitability of Aedes aegypti and Aedes albopictus'

Suitability index with food in concentration (g/ml)

Food —
1/1000 1/2000 1/3000 1/4000 1/5000

Aedes aegypti

Wheat germ 0.7 0.7 1.4 1.0 0.8

Yeast 0.9 2.9 4.9 2.2 2.5

Fishmeal 1.2 2.8 4.0 2.9 2.2

Wheat flour 0.5 3.3 0.8 0.8 0.8

Chicken food 5.0 5.4 4.1 3.5 3.0

Dog food 0.7 3.1 4.7 4.2 3.9
Aedes albopictus

Wheat germ — 0.8 3.4 1.5 1.2

Yeast 1.9 4.1 3.3 3.3 2.7

Fishmeal — 2.0 4.5 3.1 3.1

Wheat flour 1.8 0.8 0.7 0.3 0.2

Chicken food 2.4 3.5 2.6 2.7 1.7

Dow chow 1.1 3.6 4.1 3.6 2.0

1. Food suitability index=(pupal weight/development time) X% survival.
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- REBSSHEA S HEMIFEERS o TR 1/3000 (g/ml#HK) SRR - FIk B SR AT
, W R RE R » ST ~ iR E BIET2REHE o (B AR A A AR S R R B

o L R AL B A

SRENROIE R AR 41
FERA L LA R R SRR » KR T = T LS LR R R - TS

B R I RRR A RSB R - B nshE > TR R o I N MBRAGLE T 08K - Hik

- BN MABHE » WLARSH IS ZRDITRBEM » HibERE 1/3000 (g/ml &K &

W BERRERILARREAT A o

C. RipEITHRY
. BB BRI RS A - mERRAHERRG IR R  REBHESBZRTH » FER
* LR IHE o Ft » RADHNEEZBITHEG » RRER DG EBRIERIR 2 ek -
BB ER (PHNE/THREEH XS - FRAPRTZSBHBRT  REARE
» MAEERE  IRAYZETRBELER » B FEEAER o AREERRIRL

- NRRBEESHBI S - JLEEHE 1/3000 BREREZ 49; 1/2000 Az 54; & 1/3000

Bfbz 47 =Z%ERE - SROMNEE /R EREE 1/2000 BEHy 41; 1/3000 £
Wiy 455 & 1/3000 Fafaftah 4.1 5 o

Dadd Fj# 1968 ENTRIE » AR BT a7 RN A AL R EFREREYE (0K L Kaolin)
» AR AR D) » LIRS ARERIERYE - MHERFEENRBLEN - AREMN
BT HBMTFEAY » AR o A5 50 LIEPE 4 B 30 WEEA ST RRE - T
BNTRENE 2 SEFAALSRTFENRAERF « FE52 » AERY FRAMEEESZRR
POk S RBEECE R o TR ANFREEE » W EEET » SRS AR AR JE JE 2 FREE - B
DEEFEE 2 HOOEEE » (BRI VIEUS TR PHER - IUERHAT > Hiliaiaidt 8
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COMPARISON ON FOOD INGESTION OF AEDES AGEYPTI
(L.) AND AEDES ALBOPICTUS (SKUSE)

-Huai-Hui Wu and Niann-Tai Chang

Tajen Pharmaceutical Cellege and Department Plant Protection, MNational
Pingtung Institute of Agriculture, Pingiung, Taiwan, R.O.C.

The relative ingestion rates and food suitability of two dengue-fever vectol
mosquitoes, Aedes aegypti (L.) and Aedes albopictus (Skuse) were compared in
laboratory. By testing with six different food materials, i.e. wheat germ, yeast
fishmeal, wheat flour, chickenfeed, and dog chow, both Aedes mosquito larvae
showed signiﬁcéntly (p<0.05) high food displacement rate {No. of food-filled gui
segments per unit time per larva) when they were fcd in yeast and wheat flou
suspension. By feedling with yeast powder, the median time for complete reple
tion of 50% larvae of Ae. aegypti and Ae. albopictus were 2345 and 32.27 min., res
pectively. Ae. aegypti larvae, thus, were the more rapid feeders. The tests abou
the effects of different food concentrations on larval duration and pupal weighi
showed that 1 g yeast, ﬁshmeal or dog chow in 3,000ml or 1g chickenfeed iz
2,000 ml H,O was more suitable for both Aedes larvae. The food suxtablhty inde:
calculated by the formula [(Pupa! welght/larval development tlme)x % survwal
was developed and. used to: determine the food- suitability - for rearing, mosqu:t(
larvae.

(Key words: Aedes aegypti, Aedes albopicutus, Food ingestion)



