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Influence of Temperature, Water Quality and pH Value on
Ingestion and Development of Aedes aegypti and Aedes
albopictus (Diptera: Culicidae) Larvae
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ABSTRACT

The effects of temperature and various water qualities on food ingestion and
development of Aedes aegypti (L.) and Aedes albopictus (Skuse) were studied.
The greatest rate of food displacement of both Aedes larvae was found at 32°C
and the larval ingestion rate was significantly eorrelated with temperature from
16°C to 32°C. Suitable temperatures for larval development were from 24°C to
98°C, whereas Ae. albopictus had a greater rate of survival than that of Ae.
aegypli in water with a lower temperature. The greatest rate of food
displacement was found in water with pH 5.5 and 7.0 for Ae. aegypti and pH 5.5
for Ae. albopictus larvae. Basing on the shorter developmental period and
greater pupal weight, these two Aedes mosquitoes were proved to prefer weakly
acidic or nearly neutral (ca. pH 6.0} water. Other water 1n discarded tires and
paddy fields, which was polluted by pesticides, distilled water, rain water,
running water, ground water and water [or flower arrangement were all suitable
for larval development, the most suitable index was obtained when Ae. aegypti
was reared in rain water and water for flower arrangement. There was no
significant correlation between any parameter of water guality (e.g. dissolved
oxygen, conductivity, turbidity) and index of insect suitability.

Key words: Aedes aegypti, Aedes albopictus, food displacement ruate, water
quality.
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Fig. 1. Correlation between rate of feeding displace-
ment (Y) of the 4th instar Aedes aegypti
(), Aedes albopictus (&) larvae and water
temperature (X).
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Table 1. Effect of temperature on the larval develapment of Aedes aegypti and Aedes albopictus'™

Larval development period (day)

Temp. Ae. aegypti Ae. albopictus
(C) 1 M m v Total [ il m IV Total
16 5.1la 39a 54a 138ab 282 49 a 35a 42a 9.5 ab 22.1
(87) {(86) (83) (@ (M=89.7%)" (96} (80} {(87) (35) (M —63.5%,)
20 28hb 23b 36b 16.0a 24.7 35b 2.4b 36a 120 a 21.5
(140) (138) {135) (104} (M=35719%) (179 (179) (178)  (143) (M =20.1%,)
24 1.0¢ l.lc 1.5cd 10.7h 1.3 20¢c L3¢ 1.9b 46 ¢ 10.0
(139) {139} (139} (123) {(M=115%) {131} (130) (127 (125 (M =48%}
28 1le 10 e 1.0de 38¢ 6.9 164d 1.1d 14hb 36¢c 7.9
{141} (140) (139) (85) (M=39.7%)  (122) (121) (114) 97} (M -20.5%)
32 llc 10¢ 1.7¢  49¢ 8.7 14d 12d 20h 80b 12.6
(103) (103) (103) (88) (M=14,6%)  (91) {89) (84) (55) (M =39.6%,}
36 10¢ 10¢ 0.7e bHdc 81 15d 1.1d 19b 41c 8.6
(99) (96) (88) (3T (M=62.6%) (98 {91) {53) (10) (M =89.8%,)

1. Means within a column followed by the same lower case letter, are not significantly different at p=0.05, by

Duncan’s multiple range test.
2, Number in parentheses = No. of surviving larvae,
3. M=Maortality.
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Table 2. Effect of water pH on ingestion rates of the 4th instar larvae of Aedes aegypti and Aedes albopictus’

Ingestion rate

Aedes qegypli

Aedes albopictus

pH No. of filled gut segments Displacement No. of filled gut segments Displacement t=value’
/ larvat 8K raie’ /larva+8E rate

DW. (6.1) 49+03a 0.16 34203 be 0.11 4.1778%%
5.0 5320.2 ab 0.18 3.2£0.3 ab 0.11 5,591 1++*
5.6 5.7+01 b 0.19 3.8+£02¢ 0.13 9.1626***
6.0 49£03a 0.16 3.5x0.1 be 0.12 4.5957***
6.5 55+0.2 ab 0.18 3.4+0.1 be 0.11 9.0205***
7.0 37101 h 0.19 3.0%£0.2 ab 0,10 16.7375%**
7.5 52103 ab 0.17 27£02a 0.09 T.HBRTHE*
8.0 51102 ab 0.17 3.1+0.1 ab 0.10 8.4123***

1. Means within a column followed by the same lower -case letter are not significantly different (p>>0.05},

using Duncan’s multiple range test.

2. Displacement rate="No. of food —filled gut segments / larva / min

3.9 significant at 99% fiducial level.
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Table 3. Effect of water pH on the larval periad of Aedes aegyti and Aedes albopictus’

Larval development period {day} of insects rearing in water with pH

Species

C.K.? (56} 5.0 5.5 8.5 7.4 7.5 8.0
Aedes 59+00bc 60+01b 642x01b 56x01c 56+01c 5H6x01c 62+02b 7.7104Db
wegypti
Aedes 61+01c 77+03a 7.3£01a 52x01d 62+01c¢ 70x01b 74+01a 71£01be
albopictus
t- valug’ 1.69 ns 7.40%%* 3.65%** 3.65%** 2.89%** 11.14%*%* 6.91%+* 1.71 ns

1. Means within a horizontal line followed by the lower—case letter are not significantly different at p=0.05, by

Duncan’s multiple range test.

2. NS, not significant at 90%: * ***** significant at 90% , 95% and 99% fiducial level, respectively.

3. C.K.=Distilled water,
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Table 4. Effect of water pH on the pupal weight of Aedes aegypt/ and Aedes albopictus’

Pupal weight{mg) of ingects reared in water at pI

Species CK (56 50 5.5 6.5 7.0 15 8.0

Aedes 989+0.7b 285+08b 314+14¢ 31.0£07h 28.0x08b 318+07c 26610 b 224£08a
aegypti

Mortality 16.7% 11.3% 66.0% 8.7% 18.7% 13.3% 45.8% 46%

Aedes 989+08b 283+1.5bc 2732070 305L10¢ 246+10a 28.1+1.0b 25.8+09a 27.7£07Db
albopictus

Mortality 44.7% 76.7% 4.7% 384 46.7% 36% 292.7% 20%

t -value®

of pupal 0.10 ns 0.09 ns 3.21%** 2.08% 8+ 280" 3,18 0.62 ns 4,64%%*

weight

1. Means within a horizontal line followed by the same jower—case letter are not significantly different at

p=0.05, by Duncan’s multiple range test.

2. NS, not. significant at 902%; * ** *** significant at 90%, 95% and 99% fiducial level, respectively.

3. C.K.=Distilled water.
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Fig. 2. Adaptative index of Aedes aegypt/ and Aedes
albopictus larvae reared in water with vaned
pH value. (Adaptative index=(pupal
weight / development period) X % survivai)
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Table 6. Comparison of rates of food ingestion between 4th instar larvae of Aedes aegypti and Aedes albopictus in

various sources of water'

Ingestion rate

Materials Aedes qegypti Aedes albopictus t-Value’
No. filled gut scgments) Tisplacement No, filled gut segments/ Displacement
larva +SE rate’ larva£SE rate L
Distilied water 3.9+054d 0.13 31+04¢ 0.10 1.1649 ns
Rain water 20402 ub 0.07 19+0.2 ab 0.08 1.8157 ns
Running water 33103 cd 11 2.510.8 be 0.08 1.8537 ns
Ground water 2.7£0.3 be 008 31405¢ 0.10 0.6963 ns
Water for flower 26104 he 0.09 29+03¢ 0.10 1.6952 ns
arrangement
Water in 1.0£0.0a 0.03 1.0400a 0,04 1.7014 ns
discarded tire
Paddy water 1.2+0.1a 0.04 1.5+0.2a 0.05 1.0735 ns

1. Means within & column followed by the same lower-case letter are not significantly different at p—=(h0a, by
Duncan’s multiple range test.
2. displacement rate=No. food —filled gut segments/larva/min.

3. ns, not significant at

40 oPIERGAT R W
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Table B. Effect of various sources of water on the larval period of Aedes aegypti and Aedes
athopictusl

Larval development period day(x +8E) of insects reared

Species Distilled Rain Running Ground  Water for flower
water water water water arrangement
Aedes 70+04b 52+01a 63i03a 71030 671010
aegypti
Aedes 67+:02b 61£01b 55+01a 54x02a 60t06a
albopictus
t-value? (.86 ns 1.27 ns 2.44** 4 pa*¥*t 1.77 ns

1. Means within a horizontal line followed by the same lower—case letter arc not
significantly different at p=0.05, by Duncan’s multiple range test.

9. ns, not significant at 90%; ****™* significant at 90%, 95% and 99% fiducial level,
respectively.

F+t TEAEEERMHERENNSEECYE
Table 7. Effect of various sources of water on the pupal weight of Aedes aegypti and Aedes
albopictus™

Pupal weight mg(2+SE) of insects reared

Species Distilled Rain Running Ground Watcr for flower

A water water water water arrangement

Aedes 32.4+408be 30.7£1.0b 47.2+38c¢ 206+13%b 258106 a
aegypli

Mortality 16.7% 23.3% 93.3% 54.T% 4%

Aedes 235+08a 370+1ld4c 306+14b 266+l5a 266164
albopictus

Mortality 28% 73 % 0.7% 67.3% 79.3%

t-value’

of pupal 7.59 *** 4.01 *** 197 152 ns 0.29 ns

weight

1. Number in parentheses represents No. of survival / No. of tested insects.

5 Means within 8 horizontal line followed by the same lower—case letter are not
significantly different at p=0.05, by Duncan’s multiple range test.

3. ns, not significant at 90%; *, **, ***  significant at 90%; *, #x #%% cignificant at 90%,
95% and 99% fiducial level, respectively.
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Fig. 3. Adaptative index of Aedes aegypt/ and Aedes
albopictus larvae reared in vorious sources of
water. (Adaptative index={pupal
weight / development period) X % survival)
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Table 8. Mean value of physical factors of each water source and Spearman rank correlation coefficient between
those values and the suitaility index of both Aedes aegypti and Aedes albopictus

Distilled Rain Running Ground Water for Tested ¥: vaule of suitablilty index
water water waler water  flower water and each factor:
arrangement  quality Ae. aegypti  Ae. albopictus

5.7 8.9 1.9 7.1 7.5 pH 0.10 ns* —0.10 ns
26.4 27.2 22.6 26.2 25.3 Temp. C 0.90 * 0.60 ns
5.9 6.0 6.6 5.7 6.7 D.0. ppm —0.1 ns ~ (.4 ns
0.2 0.5 0.6 0.6 0.4 Cond. mS/ em —{0.625 ns -0.325 ns
34 24 39 39 32 Turb. ppm —(1.825 ns —0.125 ns

1. ns and * denote not significant and significant at 90% fiducial level, respectively.
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