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Abstract

This study explored the area of mosquito larvae in the household’s residents and swamp area of Khuan
Kreang Peat Lands, Kreang Sub-District, Cha-Uat District of Nakhon Si Thammarat province. To identify
the types and number of mosquitoes, risk’s level of the spread of mosquitoes and define the relationship
of the activities’ variables with Dengue Haemorrhagic Fever (DHF) patients. = Mosquito larvae were
collected in all type of water containers at home and around sampling points of the peat lands.
Temperature and pH of water were measured. Mosquito larvae were carried to the laboratory for
counting the number and identifying the species. Two thousand one hundred and twenty four containers
were found and displayed some household’s activities. 55.51% was outdoor and 44.49% was indoor
containers, 39.08% was of more than 100 liter jars, 20.34 % was of indoor plastic buckets and followed
by cement tanks, other containers and outdoor plastic buckets, with 8.10%, 7.06%, 3.67%, respectively.
The collected mosquito’s larvae were of Culex sp. (66.87%), Ae. albopictus (25.55%), Aedes aegypti
(7.39%), and Mansonia sp. (0.19%). No Anopheles larvae found in any container in study site. There
was no significant difference between indoor and outdoor containers which found Ae. aegypti, Ae.
albopictus, Culex sp. and Mansonia sp. mosquito lavae. In addition Culex sp. in various containers has
significant difference with Ae. aegypti (p = 0.004), Ae. albopictus (p= 0.046) and Mansonia sp. (p=0.001),
This result indicated that Culex was efficient of breeding in a wide range of container types. In the peat
land region, adult mosquitoes were found but mosquito larvae were not. It may be the acidic of water
(range of pH was 2.00 to 5.78). Animal pan, Ae. aegypti in wastewater boxes fridge, pH of water in the
saucer planters, water temperature in metal containers and water basins were positively correlated with
the number of dengue patients. The increase of these variables will result in the number of patient’s
increases. The pH of water in saucer planters have suitable during a match is found Ae. albopictus
inside and outside the home. While the temperature of the water in metal containers and water basins,
as the temperature corresponding to the growth of mosquitoes that usually takes 7-14 days at 31°C and
the life cycle may last up to 20 days when the temperature drops 20°C. These physical environments
require community to joint surveillance. The results of this study can be used as guidelines for the

prevention of mosquitoes spawning and the spread of the adult mosquitoes of 4 mosquito species that
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found in this study. Surveillance can be achieved by monitoring the confined water sources in and

outside the home. In addition, adult mosquitoes were found in the swamp should be studied urgently and

constantly in search of breeding and how to handle specific types of mosquitoes and mosquito larvae

control to prevent further outbreaks.

Keywords: biodiversity, swamp area, mosquito breeding sites, risk area, regression model
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Table 1 Entomological indices for DHF level

DHF Risk Level HI Bl
low HI <01 % Bl <5
medium 01% <HI <5% 5<BIl<50
high HI>5% BI>50

ﬁ'mu@gﬂLmummé‘uw”uﬁﬁammsﬁ;a"l,mﬂu
V=F,+Fx +B2x; + -+ Brxy

Wa Y wnuaiwdseny
X unuandsdase

e a A{
B uwnusuiszang



1) Cha uat 2) Tha Samet

3) Tha Pracha 4) Khreng

5) Wang Ang 6) Ban Tun

7) Khon Hat 8) Ko khan

9) Khuan Nong Hong 10) Kao Phra Thong
11) Nang Long

Figure 1 a) Map of Southern Thailand b) Map of Nakhon Si Thammarat province ¢) Map of Cha-uat
District

Figure 2 Study areas in household and the water container around the household
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Mosquito larvae

|
[ |

Siphon absent

Siphon present

Anopheles

Siphon asymmetric in lateral view

Mansonia

Siphon cylindrical

Siphon with one pairs of siphonal tufts and

situated in the mid region of the siphon

Aedes

Figure 3 Process and identification of mosquito larvae
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1A34) ’lumm:‘ﬁ'%gﬁmﬁ'wuLmdaﬂ”ﬂm”aﬁ'lﬁfaﬂﬁq@
loun %Q;I;‘ﬁl 7 wnasnngainnslutuiinoun
‘ﬁq@ 1dua dIwaadn se9aINIWLLaTINUG Las
Lmdan”nm”aﬁ'lmUluﬁmﬁwuﬁamﬁ'qmﬁm X
loun ﬂﬂﬁ%ngﬂdwgﬁﬁd TagWULRRIANT 35N
mm’[uﬁwumnﬁqﬂluﬂyjﬁ' 4 (T waawLasv)
iaaaamwulu%gﬁ' 1 (thuaandew) uazwution
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TOIRININUDINAIFEAN LAUNUWRRINNTINN

Siphon with several pairs of

siphonal tufts

Culex

mﬂuanﬁmmﬂﬁ'qﬂiu%gﬁ' 11 (thulauyu)
samamwulu%yjﬁ 2 (thulnswian) wazwuies
ﬁq@’lwgﬁl 5 (hurjalas) (Table 2)
lumiﬁnmﬁwugﬂﬁﬂquLLazéﬁhid 6,501
@ Iwwnidugs 4 aia 4,775 02 Suwnidu
134 (Pupae) LLat%ﬂ‘li’]Ed]Iu 1,726 62 ‘wugm{wqu
31018 (Culex) mﬂﬁq@ 3,193 61 99898 Tn
gnﬁ:ﬁqamumu (Aedes  albopictus) 1,220 @2
gnﬁwqamﬂﬁm (Ae. aegypti) 353 ¢ LLazgﬂﬁwqa
\§8 (Mansonia) 9 @3 I@]ﬂvl,&iwugnﬁwqaﬁuﬂdaa
(Table 3)
mﬂsl,uﬁmmnn'jmanﬁmimywugnﬁwqomﬂﬁ'qm

(Anopheles) wugnﬁwqwﬁl 4 THE
1,462 61 luldaannugasndt 100 Aas nwlu
TRl iaaaamwugnﬁﬁqaluﬁawmaanuaﬂﬂm
622 A2 Lm&idﬁﬂm"'\‘iﬁﬂmUluﬁwu‘ﬁ'vl,;iwugﬂm{ﬂqa
laun @ama'ﬂé{lmmgmnﬂiw 100 Aa3budu
naaginfsLa30arninLn 19t lutw wazmTus
Lgmwgcﬂ'w FuuRaIn TN suant s lainy
Qm{'}qa laun 81987 nMundle TInTREUG naed

LA uasMIuzdY 9 (Table 4)



Table 2 Number of water storage containers, classified as a village

Water storage containers Village

1 2 3 4 5 6 7 8 9 10 11 Total
Indoor
Plastic buckets 58 61 62 74 53 18 15 22 23 22 24 432
Cement tanks 24 25 17 12 22 11 13 11 5 12 20 172
Other containers 20 21 11 22 22 7 16 14 0 5 12 150
Ant guards 12 7 8 0 4 4 0 4 0 4 16 59
Jar < 100 liters 6 4 8 15 8 3 0 1 0 1 2 48
Coolers 5 2 7 3 4 0 0 0 0 0 3 24
Jar > 100 liters 0 3 7 4 0 4 0 0 1 0 4 23
Wastewater boxes Fridge 0 2 2 6 4 0 2 0 0 1 0 17
Vase 1 1 1 1 2 1 0 0 0 0 1 8
Wastewater boxes cooler 2 2 0 0 0 0 0 0 0 0 0 4
Saucer planters 1 0 1 1 0 0 0 0 0 0 0 3
Indoor basins 1 1 0 1 0 0 0 0 0 0 0 3
Spotted betel containers 0 0 0 0 1 0 0 0 1 0 0 2
Total (Indoor) 130 129 124 139 120 48 46 52 30 45 82 945
Outdoor
Jar > 100 liters 61 125 77 65 36 66 63 90 69 64 114 830
Plastic buckets 10 2 21 9 6 2 2 0 5 7 14 78
Cement tanks 4 10 0 6 3 2 3 1 3 1 9 42
Water tree containers 5 3 1 2 1 5 1 3 1 5 5 32
Used tires 4 4 2 1 2 4 1 1 5 0 6 30
Holes 0 9 2 3 3 5 4 1 0 1 0 28
Metal boxes 1 2 6 2 0 0 0 1 1 0 5 18
Animal pans 0 7 2 6 1 0 0 0 0 1 0 17
Coconut shells 0 1 4 7 0 0 0 2 3 0 0 17
Preserves areca jars 0 0 8 1 1 0 1 0 6 0 0 17
Rainy tanks 0 0 3 5 1 0 1 1 0 0 5 16
Earthen jars 2 2 3 1 0 2 0 1 0 1 3 15
Lotus basins 2 1 2 0 0 0 0 0 0 0 7 12
Water basins 3 0 0 1 2 0 1 0 2 0 2 11
Saucer planters 3 0 0 0 0 1 0 0 0 0 1 5
Other containers 1 1 0 3 0 0 0 0 0 0 0 5
Banana bracts 0 0 0 4 0 0 0 0 0 0 0 4
Ceramic containers 0 0 0 0 0 1 0 0 0 0 0 1
Old cars 0 0 0 1 0 0 0 0 0 0 0 1
Total (outdoor) 96 167 131 117 56 88 77 101 95 80 171 1179
Total 226 296 255 256 176 136 123 153 125 125 253 2124
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Table 3 Number of mosquito larvae and pupae at Khuan Kreang peat land, classified as a village

Mosquito species

Village Aedes Mansonia Total pupae
Aedes aegypti Culex sp.
albopictus sp. larvae
1 64 159 541 6 770 62
2 0 73 420 1 494 24
3 40 194 203 1 438 708
4 33 117 210 0 361 180
5 112 210 99 0 421 40
6 0 130 40 0 170 33
7 0 6 262 0 268 43
8 1 5 54 0 60 12
9 1 51 403 0 455 492
10 0 79 156 1 236 7
11 102 196 803 0 1102 125
Total 353 (7.39%) 1221 3193 9 (0.19%) 4775 1726
(25.55%) (66.87%)
Total (larvae and pupae) 6501

0 I T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T 1
& ) 5 & 2 B & o &
NG ,f’ _\{gﬁ S _(g.‘ ¢ & ‘(‘3’\ ; {o@ @ 70,?}
\)D C_r\? O P \"p*\ \.@ <™ \‘5' Q;Q N \@
A & N @° s & & & N o
& v 7 S & & < e
< ¥ @ & © P &
@ng; & N
3 S
N R ——pH

= Temperature (*C)

Figure 4 Relationship between temperature and pH of water in water storage containers
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Table 4 Number of mosquito larvae indoor and outdoor water storage containers

Water Number Mosquito species

storage containers of Ae. Ae. albopictus Culex sp. Mansonia sp. Total
Indoor 945 272 593 1887 6 2758
Plastic buckets 432 7 109 342 0 458
Cement tanks 172 115 86 94 0 295
Other containers 150 2 14 3 0 19
Ant guards 59 31 32 0 0 63
Jar < 100 liters 48 97 151 1208 6 1462
Coolers 24 0 0 0 0 0
Jar > 100 liters 23 0 0 0 0 0
Wastewater boxes Fridge 17 20 196 240 0 456
Vase 8 0 2 0 0 2
Wastewater boxes cooler 4 0 0 0 0 0
Saucer planters 3 0 3 0 0 3
Indoor basins 3 0 0 0 0 0
Spotted betel containers 2 0 0 0 0 0
Outdoor 1179 81 627 1306 3 2017
Jar >100 liters 830 6 0 477 0 483
Plastic buckets 78 63 262 296 1 622
Cement tanks 42 0 1 46 0 47
Water tree containers 32 0 0 71 0 71
Used tires 30 0 156 164 0 320
Holes 28 0 0 3 1 4
Metal boxes 18 4 60 0 1 65
Animal pans 17 0 0 2 0 2
Preserves areca jars 17 0 59 144 0 203
Coconut shells 17 0 12 44 0 56
Rainy tanks 16 8 2 0 0 10
Earthen jars 15 0 47 3 0 50
Lotus basins 12 0 0 0 0 0
Water basins 11 0 0 56 0 56
Saucer planters 5 0 28 0 0 28
Other containers 5 0 0 0 0 0
Banana bracts 4 0 0 0 0 0
Old cars 1 0 0 0 0 0
Ceramic containers 1 0 0 0 0 0
Total 2124 353 1220 3193 9 4775
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Table 5 The mean (+ S.D.) number of Ae.
aegypti and Ae. albopictus indoor and outdoor

containers at Khuan Kreang Sub-District

Mosquit  indoor outdoor t-test

o

species

Ae. 20.92+ 39.11  4.26+14.41 t,,=0.78"

aegypti s

Ae. 45624 67.50  33.004 67.71 ty=1.71"

albopictus N

Culex 145.15+337.7 68.74+125.8  1,,=0.52
3 9 "

Mansonia 0.46+1.66 0.16+0.38 t13=0.65

NS

NS=non significant at 0.05 level of significant

91N Table 5 Qﬂﬁwqumﬂﬂ’m g}miwqamﬂ
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mwmﬂummumaﬁuﬁwq@ ldun Tdsanugtian
ni1 100 §a3 lasanudunsaiuguasinluumnes
ﬂ”ﬂ"ﬂ”ﬂﬁ’mwluﬂwuﬂ%g:jﬁgmflu 10.56 LLazﬁwq@
5.24 wulunﬁiaaﬁwﬁma‘"&@ﬁu (wastewater box
fridge) luvaefdnanudunsaiusvasinluunas
ﬂ“’nm”dﬁﬁmwaﬂﬁmimmﬁﬂaglu‘*ﬁaa 5.21-8.46
Lmdan“’n‘ﬁ'oﬁwﬁﬁwﬁ@hmwmﬂuﬂmLuamﬁﬂgaq@
Iefuri 81950 (water basin) §aWUREINNTITNTANNT
@hmwmﬂuﬂmmmaﬁ'ﬂﬁwq@ léwd nrunaae
(banana bracts) lagAnnuidunsaiugvasinle
Lmdaﬂ”ﬂ%ﬁ’]mUuaﬂﬁmguq@ 10.36 WUlue9
I08UG (used tires) LLa:@‘iﬁq@ 5.21 wulununaae
éﬂwﬁ’uqm‘ﬁgﬁﬂuaaﬁw’[ul,mﬁidﬁnm”aﬁm'lﬂuﬁm
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qmmgﬁmauﬁﬂmmdqﬂ”ﬂ%ﬁﬂmUluﬁmgaq@
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IuIE]'\‘I“Ilu’]@ﬂ’J’m‘-gN’mﬂ’j’] 100 §@3 (Table 8)
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upsanng s dnnusuRwEISIauluszaudn agna
ladfivudeny (r = -0.2262, p = 0.2133>0.05 :NS)

aendlsneny Lfiaqm%gﬁmaqﬁ%ﬁ'uﬁu@hmwmﬂu
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nIALUFILARNAN (Figure 4)
ﬁyuﬁﬁnmu%nmﬂ'lwg
Namiéﬁmﬁmﬁ@LL@:ﬂﬁﬂ&J“};ﬂ‘gwaagﬂﬁwqa
luﬁvuﬁﬂwwg F1UaLATY 81LNaTLEIA IRIA
WATAIDITNINY 1uLﬁaa@TuwuLmﬁidﬂ”n‘u”aﬁwﬁﬁag
NSTINT AR eTia laun Qﬂaaaddﬁw Wio9tin
s sanhdas ae'lal Tuls wazmululs 1n
FEPIIMIEIITINLgIALANIBIIWIUINNIUNG
{da LﬁaﬁﬂmﬁmqmwnuﬁuazmwLf]uﬂ'm-ma
2895 Wu:hqm%n“ﬁmaaﬁwayjlumaizij 25.6
— 44.3 psmaalB s wazanuunIa-luaUe9tin
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@TaLu_n_lmwué’uw”ufizmwﬁhmmjﬂa;;l
v A o ¥ o o o X
TsaliRanaannudaduiiasay tduast
0.167(AP) + 0.120(JA) + 0.362 (AF) +
0.116(PPS) + 0.128(TMB) + 0.195(TWB)
)

DHF =

DHF unuiwaugihslialdifanaandfidwan
AP (Animal Pan) unwmauzlaiaadiag
JA (Jar) unulas

AF (Aedes aegypti in wastewater boxes fridge)
me‘hmugﬂ'ﬁwqaawﬁwﬂundaaﬁwﬁo@ﬁu
PPS (pH of water in saucer planters) Ln®a21y
\Hunse-tusvasinluanusaanszansdilsy

TMB (Temperature of water in metal boxes) LN
qm%gﬁmaaﬁwlunéaai&%:

TWB (Temperature of water in water basins) LN

gl a9t luanaiin

Table 6 Number of households, mosquito larvae, water storage containers and entomological indices at

Khuan Kreang peat land, classified as a village

Number Indices
Village  Surveyed Aedes positive Surveyed Aedes positive

households households containers containers | “ o
1 39 19 226 23 48.72 10.18 58.97
2 41 7 296 16 17.07 541  39.02
3 41 15 255 27 36.59 10.59 65.85
4 34 14 256 19 4118 7.42 5588
5 37 13 176 21 35.14 11.93 56.76
6 17 8 136 11 47.06 8.09 64.71
7 14 2 123 12 1429 9.76  85.71
8 13 2 153 6 15.38 3.92 46.15
9 15 7 125 20 46.67 16.00 133.33
10 20 3 125 10 15.00 8.00 50.00
11 29 25 253 44 68.97 17.39 151.72
Total 300 115 2124 209 38.33 9.84 69.67
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Table 7 Entomological Indices in Khuan Kreang Peat Land, average all Sub-District in case of stratified

random sampling and village was assigned to stratum

Village Number Indices Multiple W; *Indices

(Stratum) Surveyed Total W HI Cl BI W*HI - W*Cl W;*BI
1 39 172 0.12 48.72 10.18  58.97 6.02 126 7.28
2 41 194 0.14 17.07 541 39.02 238 0.75 543
3 41 195 0.14 36.59 10.59  65.85 512 148 9.22
4 34 151 0.11 4118 7.42 55.88 446 080 6.06
5 37 173 0.12 35.14 1193 56.76 436 148 7.05
6 17 77 0.06 47.06 8.09 64.71 260 045 3.58
7 14 63 0.05 14.29 9.76 85.71 0.65 044 3.88
8 13 59 0.04 15.38 3.92 46.15 065 017 195
9 15 71 0.05 46.67 16.00  133.33 238 0.82 6.80
10 20 93 0.07 15.00 8.00 50.00 1.00 053 3.34
11 29 145 0.10 68.97 17.39 151.72 718 1.81 15.79
Total 300 1393 1.00 38.33 9.84 69.67 36.80 9.99 70.37

Note:

Surveyed household

300

Table 8 Mean, Standard deviation (SD), Minimum and Maximum of pH and Temperature of indoor and

outdoor water storage containers

Water Number of pH Temperature (°C)

storage containers containers mean SD  min  max mean SD min  max
Indoor

Plastic buckets 432 8.07 062 6.32 9.35 29.66 2.23 2540 36.50
Cement tanks 172 779 067 584 9.33 27.75 1.28 2520 32.30
Other containers 150 8.03 063 756 9.79 28.34 157 2490 31.80
Ant guards 59 756 0.74 6.46 8.94 29.37 113 27.90 32.10
Jar < 100 liters 48 752 110 5.57 9.3 28.39 0.97 2520 30.40
Coolers 24 797 069 644 934 29.05 1.22 27.20 30.80
Jar > 100 liters 23 749 099 598 8.2 28.08 0.98 26.80 29.80
Wastewater boxes Fridge 17 779 132 524 10.56 3266 346 27.40 38.50
Vase 8 778 047 7.05 8.23 2940 0.67 28.70 30.50
Wastewater boxes cooler 4 852 047 7.83 8.87 31.05 269 27.20 33.10
Saucer planters 3 792 042 765 840 2940 0.46 28.90 29.80
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Water Number of pH Temperature (°C)

storage containers containers mean SD  min  max mean SD min  max
Spotted betel containers 2 790 0.00 7.90 7.90 29.30 0.00 29.30 29.30
Outdoor

Jar >100 liters 830 8.05 0.61 5.82 9.71 28.97 228 2490 41.20
Plastic buckets 78 755 111 574 9098 30.05 234 26.90 37.10
Cement tanks 42 820 066 7.12 9.55 28.88 1.49 26.50 3240
Water tree containers 32 816 054 7.30 9.55 28.68 2.07 25.30 32.20
Used tires 30 8.38 0.88 6.51 10.30 29.08 2.23 2590 34.00
Holes 28 738 1.74 3.60 8.99 3041 169 28.20 34.50
Metal boxes 18 725 089 557 8.20 3143 235 27.80 35.10
Animal pans 17 790 066 592 8.60 30.02 196 26.70 33.70
Preserves areca jars 17 7.51 0.70 5.57 8.00 30.48 244 2550 34.00
Coconut shells 17 6.81 1.11 547 8.08 30.74 1.97 28.60 35.90
Rainy tanks 16 8.30 035 7.81 9.01 29.27 1.65 26.90 32.00
Earthen jars 15 757 0.76 6.17 9.08 29.86 1.71 27.70 33.10
Lotus basins 12 790 068 7.04 9.27 28.78 1.74 27.00 31.60
Water basins 11 846 034 812 8.94 29.32 3.15 25.70 33.90
Saucer planters 5 803 0.78 6.92 8.75 2748 0.65 26.90 28.40
Other containers 5 765 066 6.39 8.69 29.47 1.65 27.08 31.80
Banana bracts 4 5.21 0.00 5.21 5.21 29.80 0.00 29.80 29.80
Old cars 1 792 000 792 7.92 27.70 0.00 27.70 27.70
Ceramic containers 1 720 0.00 7.20 7.20 29.50 0.00 29.50 29.50
Total 2124
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