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Abstract

Malaria remains a major public health problem in Myanmar. Anopheles larvae investigating study was conducted seasonally in
Thayetchaung village, Bawbin dam areas, Bago division and Maybinther villages Myothit Township Magwe Division from January to
December 2016. Larval survey was done in and around the all possible water bodies such as water pools, sand pools, water pockets,
creeks, foot prints, ponds, Dam and pools along the sand banks of creeks and rivers were investigated within 3 kilo meters radius from
surrounding areas of both villages. Year round data showed that a total of 513 and 311 habitats were investigated and found to be 96
(18.71%) and 51(16.39%) habitats were positive for Anopheles larvae in Bawbin and Maybinther respectively. 87.63 and 92.31% of the
larvae collected from survived were emerged to adults. Eight breeding habitats from Bawbin and 5 breeding habitats were observed
from Maybinther village respectively. After identification, An. maculatus, An. annularis, An, vagus, An. culicifacies, An. minimus and
An. stephensi larvae were observed in both areas but only An. philippnansis larvae was collected in water pools, rice field and dam in
Bawbin area although An. philippnansis and An. babirostris larvae were lacked in Maybinther village in all season. The highest numbers
of Anopheles larvae were collected in sand pools followed by water pools in cold season. Highest number of An. vagus larvae was
collected in ponds and foot prints followed by An. maculatus in water pools and water pockets in raining season. An. culicifacies was
found in high density in sand pools of creek in cold season in both areas. High number of An. annularis was present in water pools in
cold season in Maybinther village. Low number of An. annularis, An. vagus and An. culicifacies larvae were observed in dry season in
both areas. The main vector of malaria such as An. minimus was observed in rice field and send pool in Bawbin and water pool and sand
pool of creek in Maybinther villages in raining and cold season. Density of collected An. culicifacies larvae was much higher in
Maybinther, 2.9 fold higher than Bawbin village. This study concluded that water pools, water pockets and sand pools creeks might play
a significant role in rural areas to breed high number of Anopheles mosquitoes in both study areas followed by foot prints, canals, dam,
rice fields and ponds. It is hoped that the information about the distribution of larvae in the breeding habitats was gathered from this
study will help to broaden the understanding with regards to the geography, biology and ecology of mosquito breeding sites, and thus
effective and efficient larval control measures can be applied.
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Introduction

Malaria remains a major health problem in Myanmar. According
to Ministry of Health (MOH) malaria has been a first and second
priority publication health problem in Myanmar and there are
600,000 malaria cases annually. Morbidity rate in 2006 is
9.1/1000 and mortality rate is 2.97/100000 population (Ministry
of Health 2006). Plasmodium falciparum is the predominant
species but now P. vivax is gradually rising in Myanmar. (Myint
Oo et al. 1998). These parasites are transmitted by Anopheles
mosquitoes. Although more than 37 Anopheles mosquitoes
species are existing in Myanmar, only few species are involved
in the transmission of malaria. An. dirus and An. minimus are the
main vectors of malaria but An. maculatus, An. vagus, An.
annularis, An. philippnensis, An. stiphensi and An. culicifacies
are secondary or suspected vectors of malaria in Myanmar. The
Anopheles mosquitoes breeding sites very greatly depending on
the climatic conditions and availability of water, this include
water pools, water pockets, Dam, canals, ponds, wells, rice fields,
man make thanks and water storage containers. Information on

the breeding habit is essential for conduction of anti-larval
operation. In Myanmar An. mimus and An. dirus are considered
to be one of the most efficient malaria vectors due to their ability
to adapt so rapidly. Previously An. minimus was found foothill
and forest fringe but now it is found in water pools, sand pools,
slowly running water, and rice field in plain areas. An. dirus
species are also bred in deep forest areas but now their larvae
were found in men made wells in Mon State and Thanintheyi
Region (Tun Lin et al., 1988, Htay Aung et al., 2005) [0 3],
because certain environmental changes like deforestation and
vegetation clearance for crop plantations and also rapid growth
of population and installation of new rural areas may lead to an
increase abundance of mosquito larval habitats [Rohani et al.,
2010, Rahman et al., 1992] 341,

In Malaysia, breeding habitats of An. maculatus were located at
100-400 m from human settlement, more than 80% of Anopheles
maculatus s.s. immature habitats were found in ground pools,
rock pools and water pockets within the buffer zone of Pos
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Lenjang, Kuala Lipis, Pahang, Malaysia (Rohani et al., 2011) 311,
An. maculatus are main vector of malaria in Malaysia but it is a
secondary vector of malaria in Myanmar and widely distributed
in hilly and plain areas of Southeast Asia including Myanmar.
Anopheles culicifacies species complex are widespread
distribution in Asia, from Iran, Afghanistan and Pakistan in west
and India to Bangladesh, Myanmar and Thailand in the east. It is
also found in Nepal and Southern China in the North and Sri
Lanka in South (Subbarao et al., 1988) [*l. An culicifacies is a
complex of 5 sibling species designated as species A,B,C,D and
E. species B is not the vector but all other species transmit
malaria, although their vectorial capacity varies greatly
(Subbarao and Sharma 1997) %81, It is the vector of Rural and peri
urban malaria in the peninsular India (Sharma et al., 1999) [34],
Species A and D are efficient malaria vectors, whereas species B
is regarded as a poor vector of malaria in India. (Subbarao et al.,
1988) 31 In Sri Lanka, however, species B has long been
considered to be an important malaria vector. An culicifacies of
A-E have been detected in Sri Lanka with species E being
incriminated as the major malaria vector of P. falciparum and P.
vivax (Surendran et al. 2000, Surendran et al. 2006) - 381, An,
culicifacies is the secondary vector of malaria (Giles 1901) and
widely distribution in Myanmar (Khin Maung Kyi 1972, Myo
Paing et al., 1990a,) 223, Each sibling species may have its own
distribution and biology. Large number of sibling species B of
An. culicifacies adult and larvae were found in hyper-endemic
foothill areas of Paukkaung Township, Bago Regional Division
in Myanmar (Maung Maung Mya et al., 2009) (91, An. culicifacies
is a fresh water breeder in Myanmar (Khin Maung Kyi 1972) 14
and India (Sharma 1999) B4 but in Sri Lanka An. culicifacies
sibling species E is breeding in Brackish waters (Jude et al., 2010)
1 The present study is done to search breeding habitats and
distribution of breeding sources of Anopheles mosquitoes in
Myanmar.

Materials and Methods

Study areas

Maypyinthar village, Myothit Township Magway Region was
selected for the collection of Anopheles larvae. Maypyinthar
village is situated beside Magwe Naypyidaw road. The village is
10 kilometer away from Son dam. Myaypyinthar Myothit car
road is across the village. The population is about 2000, 90% of
the people are plantation workers, remaining are government
workers, hunters, fishers and school teachers. One primary school
and one monastery school are situated in the village.

Thayet Chaung village is situated beside the Bowbin dam; it is 15
kilometer away from Pyiy —Paukkaung road. The population is
about 1000, 90% of the populations are farmers remaining are
fishers, Government dam staff, and school teachers. One primary
school and one monastic primary school are situated in the
village. The study was conducted seasonally for one year.

Study periods
Anopheles larvae were collected from two different areas during
January to December 2016.

Study design

The study was done in combination with field bases Anopheles
larvae collection and laboratory based larvae rearing and species
identification. This is a descriptive study.

Larva sampling method

The study was done seasonally from January to December 2016.
Larval survey was done in and around the all possible bodies of
water such as water pools, sand pools, water pockets, creeks, foot
prints, ponds, Dam and pools along the sand banks of creeks and
rivers were sampled within 3 kilo meters radius from surrounding
areas of both Thayetchaung village, Bawbin dam area, Bago
division and Maybinther villages Myothit Township Magwe
Division for 5 days. All potential habitats were inspected
systematically for the presence of mosquito larvae. When
mosquito larvae were present, a standard mosquito dipper was
used to collect the larvae by lowering it gently into the water. The
water was poured in 14 x 12 inch white plastic tray and carefully
observed for the presence of mosquito larvae. Then, larvae were
collected alive by means of a pipette and transferred to a labeled
plastic bag. Each bag was filled oxygen by oxygen pump then
covered tightly to prevent spillage and to ensure that the larvae
collected remained alive and undamaged as they were transported
to the insectarium. The larvae collected were reared in the
insectarium in white plastic tray on a diet of DMR larva food +
ground ox liver. Mosquito larvae collected in the survey were
reared to adults and emerged adults from survey were identified
by species using standard taxonomic keys. 95.2% of the collected
larvae were survived to adults.

Mosquitoes species identification

Adult mosquitoes emerged from larva survey from different
breeding places were identified by morphological methods
according to Barraud 1934 B, Raid 1967 #7, Deifinado 1966,
Harrison 1980, and Myo Paing et al., 1990a, b [2%],

Analysis of data
Data entry and analysis were carried out using Microsoft excel
software.

Results

Table (1) shows the distribution of Anopheline mosquito breeding
places in two study areas seasonally. In Bawbin area, out of 562
breeding habitats were examined and found that 38/233(16.3%),
39/211(18.4%) and 18/118(15.25%) were positive for Anopheles
larvae in raining, cold and dry season respectively and in
Maybinther village, out of 316 breeding habitats were examined
16/132(12.12%) in raining season, 27/119(22.68%) in cold
season and 6/65(9.23%) in dry season were positive for anopheles
larvae. Anopheline larvae were found in 95 habitats in Baw bin
and 51 in Maybinther villages, of which 92 (96.84%) and 50
(98.04%) of these had only Anopheline. Culicine larvae were
found in 7 habitats in Bawbin and 5 habitats in Maybinther
village, and 5 (71.4%) and 4(80%) of these habitats had only
Culicine. Both Anopheline and Culicine larvae were found in
2(22.22%) habitats in Bawbin and 1 (16.67%) habitat in
Maybinther, suggesting that the mosquito larvae from the
subfamilies Culicinae and Anopheline coexisted in some of the
habitats surveyed. Out of 9 species of Anopheline larvae were
collected, four species (An. maculatus, An. annularis, An. vagus
and An. culicifacies) were found in both Bawbin and Maybinther
in all season during the survey except An. maculatus was lacked
in dry season in Maybinther and these species coexisted in 3
breeding habitats( Table 2&3). The highest number of breeding

site for Anopheline mosquito larvae was found in clear water pool
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followed by water pocket in Bawbin and sand pools of creek
bands followed by water pool in Maybinther. The most common
breeding site for Culicine larvae was observed in rock pool with
full of leafy debris in water. The most common breeding site
where Anopheline and Culicine mosquito larvae co-existed was
clear rock pool in both areas. An. maculatus was present in six
out of eight habitat types in Bawbin and 2 out of 6 habitat types
in Maybinther in clear rock pools. An. minimus was not found in
cloudy ground pool, muddy ground pool and cloudy rock pool.
The most common larval habitat for An. minimus and An.
culicifacies were clear sand pools.

A total of 238 Anopheles larvae 23 Culex and 57 Aedes larvae
were collected from Bowbin Dam area Bago Region and 349
Anopheles 17 Culex and 43 Aedes larvae were collected from
Maybinther village, Myothit Township Magwe Regional
Division during January 2014- December 2014. Larvae from both
areas were carried to DMR laboratory and reared till to adult.
Among these emerged adults mosquitoes, 188 Anopheles, 18
Culex and 31 Aedes from Bowbin and 219 Anopheles 11Culex
and 23 Aedes from Myabinther were identified as 8 species of
Anopheles, 1 species of Culex and 2 species of Aedes in different
breeding places in Bawbin dam areas and 7 Anopheles, 1 Culex
and 2 Aedes species were collected in Maybinther village,
Myothit Township, Magwe Regional Division Table 2 & 3).
Mosquitoes species,

Detail mosquitoes larvae collection in Bawbin dam area, Bago
Regional Division and Maybinther village, Myothit Township
Magwe Regional Division were shown in Table (1).

Bawbin dam area, Bago Regional Division

Table (2) shows that in Bawbin dam area a total of 188 Anopheles
mosquitoes emerged from larvae were collected. Of these 76
Anopheles from 7 species of Anopheles larvae in raining season,
79 Anopheles mosquitoes from 8 species of Anopheles larvae in
cold season and 33 Anopheles from 5 species of Anopheles larvae
in dry season were collected. In raining season, 7 species of
Anopheles larvae as 18 An. maculatus,7 An. annularis, 28 An.
vagus, 14 An. culicifacies, 5 An. minimus, and 4 An. babirosis
were collected in raining season.

8 species of Anopheles larvae as 15 An. maculatus, 17 An.
annularis, 7 An. vagus, 28 An. culicifacies, 6 An. minimus, 4 An.
phelippnensis, 4 An. babirosis and 1 An.stephensi were collected
in cold season.

5 species of Anopheles larvae as 8 An. maculatus, 2 An.
annularis, 10 An. vagus, 11 An. culicifacies, and 2 An.
phelippnensis were collected in dry season.

Maybinther village, Myothit Township Magwe Regional
Division

In Maybinther village a total of 219 Anopheles mosquitoes
emerged from larvae were collected. Of these 41 Anopheles from
5 species of Anopheles larvae in raining season, 166 Anopheles
mosquitoes from 6 species of Anopheles larvae in cold season and
12 Anopheles from 3 species of Anopheles larvae in dry season
were collected. In raining season, 5 species of Anopheles larvae
as 7 An. maculatus, 7 An. annularis, 5 An. vagus, 15 An.
culicifacies and 5 An. minimus, were collected in raining season.
6 species of Anopheles larvae as 4 An. maculatus, 26 An.
annularis, 6 An. vagus, 125 An. culicifacies, 1 An. minimus and 3
An. babirosis were collected in cold season.

3 species of Anopheles larvae as 2 An. annularis, 3 An. vagus, and
7 An. culicifacies, were collected in dry season.

Culex quanquefasciatus larvae was collected from polluted block
water pits and polluted water pools in all season. Aedes aegypti
larvae were collected from house hold used water storage
containers and Aedes albopictus larvae were collected from
bamboo stamps in raining and cold season although in dry season
they were found in water pools which were full with bamboo
leaves. Sometime Aedes aegypti and Aedes albopictus larvae
were collected together from bamboo stamps and water storage
containers made of earthen in both areas.

Breeding habitat of Anopheles mosquitoes

Breeding of Anopheles, Culex and Aedes species in each habitat,
as water pools, water pockets, irrigation canals, dam, rice fields,
foot prints, ponds, sand pools, and creek for Anopheles larvae,
polluted water pits, polluted water pools and creeks for Culex and
water storage containers and bamboo stamps for Aedes
mosquitoes larvae were investigated within 3 km away from
study villages during the whole study periods. Detail of larval
density and occurrence in different habitat types were shown in
Table (3).

An. maculatus : larvae were collected from water pools, water
pockets, canals in all season although the larvae were collected
from dam and rice field in raining season and sand pools of creek
in dry season in Bawbin area. In Maybinthar village the larvae
were collected from water pool in raining and cold season and
water pocket in raining season but the larvae were lacked in dry
season in both habitat types.

An. annularis: larvae were collected from water pools and water
pockets in raining and cold seasons and also collected from dam
in raining and dry seasons. The highest number of larvae was
collected in from water pool in cold season in Bawbin area. In
Maybinthar village annularis larvae were collected from water
pool in all season, the highest numbers of larvae were observed
in water pools of rocky area.

An. vagus: larvae were found in foot prints and ponds in raining
and colds season and also found in water pool and rice fields in
raining and water pockets in dry seasons. Highest number of
larvae was collected from cloudy pond in raining followed by
water pocket in dry season. In Maybinther village the larvae were
collected from foot prints in raining season although larvae were
found in pond in cold season and water pocket and sand pools of
creek in dry season. An. culicifacies: the larvae were collected
from sand pools of creek in all season in both Bawbin and
Maybinther village, although larvae were collected from water
pockets in raining and dry season in Bawbin and dry season in
Maybinther village. The highest numbers (28 from Bawbin and
125 from Maybinther) of larvae were collected from sand pool of
creeks in cold season. An. minimus: The larvae were found in
sand pools of creeks in raining and cold season from both study
areas and also the larvae were collected from rice fields in raining
and cold season in Bawbin area but from water pool in raining
season in Maybinther village. The highest number of main
malaria vector An. minimus larvae were collected in sand pool of
creek in cold season from Bawbin area.

An. philippnansis: one larva from water pools and 3 larvae from
dam were collected in cold season and 2 larvae were collected
from rice fields in dry season but in Maybinther village the larvae
were lacked in all breeding places in all seasons.
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An. babirostris: the larvae were collected from canal and pond in
raining and 1 larva was collected from dam in Bawbin and 3
larvae were collected from pond from Maybinther village.

An. kawari: the larvae were absent in all breeding places in all
season in both study areas.

An. stephensi: one larva each was collected from water pool from
Bawhbin and footprint from Maybinther in cold season.
Mosquitoes breeding places

Eight types of mosquitoes breeding places were investigated
during the study period. Table (2) shows breeding places and
breeding habit of Anopheles mosquitoes. The highest numbers of
anopheles larvae were collected from water pools followed by

pond, water pocket send pool and rice field in raining season but
in cold season, the highest number of anopheles larvae were
collected from sand pool of creek followed by water pool. In dry
season, the highest numbers of larvae were collected from water
pocket followed by sand pool in Bawbin dam area. Only four
types of Anopheles mosquitoes breeding places (as water pool,
water pocket, foot print, pond and sand pools) were observed in
Maybinther village. The highest numbers of Anopheles larvae
were collected from sand pools of creeks followed by water pools
in raining and cold season but in dry season highest numbers of
larvae were collected from water pocket followed by sand pools.

Table 1: Seasonal distribution of Anopheles breeding habitats and larvae positive habitats in two study areas

Sr. No Breeding Habitats and larva Bawbin Dam area by Seasonally (Bago Region) Maybinthar by Seasonally (Magway Region)
T positive habitats Raining Cold Dry Total Raining Cold Dry Total
1 Water Pool 36 25 9 70 17 17 11 45

(+ habitats) 8 9 3 20 5 7 1 13
2 Water pocket 56 36 26 118 25 20 16 61
(+ habitats) 8 5 4 17 3 -- 4 7
3 Canna 5 5 5 15 _ _ _ _
(+ habitats) 2 2 1 5
4 Dam 10 10 10 30 __ _ _ _
(+ habitats) 2 3 5 10
5 Rice field 21 22 22 65 _ _ ) _
(+ habitats) 6 1 2 9
6 Foot prints, 54 36 12 102 51 35 18 104
(+ habitats) 3 2 - 5 3 3 - 6
7 Ponds 5 5 3 13 3 3 3 9
(+ habitats) 3 1 - 4 0 2 - 2
. 26 43 31 100 31 44 17 92
8 Creek (sand-pools) (+ habitats) 6 15 5 2 5 15 3 23
Total habitats 213 182 118 513 127 119 65 311
(+ habitats) 38 38 20 96 16 27 8 51

Table 2: Breeding habit of Anopheles mosquitoes in different breeding place of Bawbin Dam areas, Bago Regional Division and Myanbinthar
village, Magwe Regional Division

Sr. Apecies Bawbin Dam area by Seasonall Maybinthar by Seasonally
No. | P Raining Cold Dry Total Raining Cold Dry Total
14An.maculatus,
SAN. 7AN. maculatgs, 20An.annularis, [1An. maculatus, 5An. maculatus,
Water | maculatus, |14An.annularis, [2An. maculatus, .| 4An. maculatus, 2An -
1 . - . . 4An.vagus, 9An.annularis, . . 37An.annularis,
pools [5An.annularis,[1An.philippnensi| 1An.annularis - . . 26An.annularis | annularis- -
. . 1An.philippnensi| 3An.minimus 3An.minimus
8An.vagus |[s, 1 An. stiphensi ! )
s, 1An.stiphensi
6AN.
Water maculatus, 3An. maculatus 2An. maculatus, ﬁiﬁlr:sﬁﬂ::ﬁf 2An. vagus,| 6An. maculatus,
2 1An.annularis, : - '| 10An.vagus, ’ ' |6 An. maculatus - 4An.culicifal  2An.vagus,
pocket .. ~.| 3An.annularis, .2 | 10An. Vagus, : A
5An.culicifaci 3An.culicifacies A cies 4An.culicifacies
es 8An.culicifacies
2An.
maculatus, 8 An.maculatus,
3 Canna 1An.babirostri 5An. maculatus |1An. maculatus, 1An.babirostris -- -- -- --
s
2An.maculatus,
2An. 3An.philippnensi 2An.annularis,
4 Dam maculatus, S, 1An. annularis |3An.philippnensi -- - -- --
1An.annularis| 1An.babirostris S,
1An.babirostris
3An. 3An.maculatus,
5 |Rice field maculatus, 1 An. minimus 2An.ph!llppnens 5An.'v_agus, _ _ _ ) _
5An.vagus, is 2An.philippnensi
3An. minimus s, 4An.minimus
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Foot ) 3 An.vagus, ) 8An.vagus,
6 prints, 4 An.vagus | 2 An.vagus 6AnN. vagus 5An.vagus 1An.stephensi 1An.stephensi
11 An. vagus, 16An.vagus
7 | Ponds [3An.babirostri| 5An.vagus -- vagus, -- 3 An. babirostris -- 3 An. babirostris
s 3An.babirostris
9 An P 3An.maculatus P . ... [3An.culicifa 143 .
2Creek(sa Ce 28An.culicifacie|3An. maculatus, o 115AN.culicifacie|125An.culicifacie - An.culicifacies,
8 culicifacies, L .. “'l45An.culicifacie L . cies, o
nd-pools A s, 5An.minimus [8An.culicifacies L s, 2An.minimus| s, TAn.minimus 3An.minimus
2An.minimus s, TAn.minimus 1An.vagus | = A vagus

Table 3: Seasonal breeding places (habitat) and different number of Anopheles mosquitoes emerged from larva survey in Bawbin Dam areas, Bago
Region and Myanbinthar village, Magway Region

Sr. Species Bawbin Dam area by Seasonally Maybinthar by Seasonally

No. P Raining Cold Dry Raining Cold Dry
5Water pools, 6Water 7 Water pools, 2 Water pools, 2Water 1Waterpools
1 | An. maculatus | pocket, 2Cannal, 2Dam, 3Water pocket, pocket, 3 Creek(sand- P ' 4 Water pools -
e 6Water pocket,
3Ricefield 5Cannal pools) 5Cannal
. 5Water pools, 1Water 14Water pools,
2 | An. annularis pocket, 1Dam, 3Water pocket 1Water pools, 1Dam, 9 Water pools |26 Water pools| 2Water pools
8Water pools, 5Ricefield, . . 3Foot prints, | 2Water pocket, 1
3 An.vagus 4Foot prints, 11Ponds 2Foot prints, 5Ponds 10Water pocket, 5Foot prints, 3Ponds Creek(sand-pools)
L 5Water pocket, 9 28 Creek(sand- 3Water pocket, 15 Creek(sand- 125 4Water pocket, 3
4 |An.culicifacies Creek(sand-
Creek(sand-pools) pools) 8Creek(sand-pools) pools) pools) Creek(sand-pools)
I A 3Water pools, )
5| An. minimus 3Ricefields, 2Creek(sand- 1Ricefields, ) 2Creek(sand- 1Creek(sand )
pools) 5Creek(sand-pools) pools)
pools)
6| AN - 1Water pools, 2 Rice fields . . .
philippnansis 3Dam,

7 | An. babirostris 1Cannal, 3Ponds 1 Dam - -- - -

8 | An.kawari -- - -- - -- --

9 | An. stephensi - 1 Water pools - - 1 Foot print -
Discussion collected from sand pools of creek bands in Maybinther village,

The result of the present study found that 8 types of anopheles
species larvae from Bawbin and 7 types of anopheles species
larvae from Maybinther village were observed during the study
period. One type of Culex quinquefaciatus larvae and 2 types of
Aedes species as Aedes aegypti and Aedes albopictus larvae were
collected from both study areas. Anopheles maculatus was
present in six out of eight habitat types in Bawbin and 2 out of 6
habitat types in Maybinther in clear rock pools. Rohani et al.,
(2011) B4 revealed that An. maculatus was highly present in clear
water pools followed by clear water pocket, muddy water pocket
and muddy rock pool. The main vector, An. minimus was not
found in cloudy ground pool, muddy ground pool and cloudy rock
pool. The most common larval habitat for An. minimus and An.
culicifacies were clear sand pools (Tun Lin et al., 1995, Maung
Maung Mya et al., 2009, 2016) [*°]. Anopheles vagus larvae was
found in cloudy water habitats as foot prints, rice fields and ponds
water and also the larvae were found in clear water of water pools
and water pockets. Similar results has been found in Thabyewa
village (Tun Lin et al., 1995) (91,

An. minimus was found in both areas in raining and cold season
but absent in dry season which are main causative vector of
malaria in Myanmar (Khin Maung Kyi 1972, Myo Paing et al.,
1989, Tun Lin et al., 1995) [*2 2. 401 Other researchers also
revealed that An. minimus larvae were collected in Gonminsoe
village Paukkaung Township Bago Division and Madaya
Township, Mandalay Division and Katine Htit village
Kamamaung Township, Kayin State (Maung Maung Mya et al.
2009, 2016) (91, Highest density of An. culicigacies larvae were

it was 125/28= 4.46 fold higher than Bowbin in cold season. It
may be due to the facts that female An. culicifacies mosquitoes
are highly favorable to oviposit in sand pools and also found in
water pocket in both study areas. Same results had been found in
Thabyawa village Oktwin Township, Gonminsoe village
Paukkaung Township, Bago Division (Myo Paing et al., 1990b,
Tun Lin et al., 1995, Maung Maung Mya et al., 2009, 2016) [
40,191 Present study found that An. minmus and An. culicifacies
larvae were bred together in a sand pool from Maybintha
Township in cold season. Same result has been found in Yunsalin
creek in Kamamaung Township Kayin State (Maung Maung Mya
etal., 2016) ', An. culicifacies are secondary or suspected vector
for malaria in Myanmar but the species are major vector of
malaria in India, Pakistan and Sri lanka (Subbarao et al., 1988,
Mahmood et al., 1984, Abhayawardana et al., 1996) 35141 An,
culicifacies larvae is generally regarded to be intolerant of salinity
(Sabesan et al., 1986) [*31, preferring to breed in newly —dug fresh
water pits (Russell and Rao 1942) 32 domestic wells and pits used
for plantation of coconuts and casurina (Briet et al., 2005) ™ in
India however An. culicifacies larvae have been collected from
brackish water in Oman and Sri Lanka (Jude et al., 2010) [
although they survived best in fresh water (Robert 1996) [2°],
Previous study in Sri Lanka have reported that An. culicifacies
breed only in fresh water bodies confined to the riverine system
of the country (Carter 1930, Amerasinghe et al., 1995) > 2,
Present study found that An. culicifacies breed only in fresh water
with high dissolved oxygen, pH 7 and 21-27°C in sand pool of
creek bands however well established in India (Reuban et al.,
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1984) 28 and Sri Lanka (Kannathasan et al., 2008) 1%, The
optimum temperature for mosquito survival is in the range of 20-
25 °C (Molineaux 1988, Martens et al., 1995) 2% %1, The water
temperature of the present study was not much difference from
their favorable temperature.

An.culicifacies larvae was collected in high number during
January to May in Bago division according to the finding of Khin
Maung Kyi 1972 122, Larval study of different authors found that
a large number of An. culicifacies larvae in sand pool along the
creek band of Thabyewa creek, Okktwin Township and the creek
beside the Gonminsoe village in Paukkaung Township, Bago
division and sand bands of along the Sedawgyi canal, Madaya
Township, Mandalay Division in non-monsoon months of
October to December (Myo Paing 1990a, Tun Lin et al., 1995,
Maung Maung Mya et al., 2012) [23.40. 18],

An. maculatus, An. annularis and An. vagus (which are secondary
or suspected vectors of malaria) larvae were collected high
number from water pool, water pocket, canals in all season in
fresh water pH 7-7.3, and temperature was 21-28 °C in both study
areas except An. maculatus was absent in hot season in
Maybinthar village. It may be due to the breeding places of An.
maculatus were dried in hot season and some breeding places of
water pools, and water pocket had 37-39 °C in hot season which
are much higher than mosquitoes favorable temperature (20-25
°C). An, maculatus were also found in dam and rice field in
Raining season and sand pool of creek in hot season in Bawbin
area. An. maculatus larvae were found together with An annularis
larvae in one of water pool and also found together with An.
vagus larvae in one of the water pocket and together with An.
culicifacies larvae in sandy based water pocket in dry season in
Bawbin area but An. maculatus larvae were found together with
An. minimus in one breeding place of water pool in raining season
in Maybinther village in Magwe regional division. Other
researcher found that An. maculatus and An. minimus larvae were
collected together in one small jungle stream in Taikkyi
Township Yangon division (Maung Maung Mya et al., 2002) (6],
Mostly An. vagus larvae were collected from foot print of cow,
buffalo and human, ponds, rice field and water pools in cloudy
water in raining season although larvae were bred in clean water
(sediment water) in foot prints and ponds in cold season but in
dry season larvae were found in water pockets and sand pools of
the creek due to the fact that dryness of all the foot prints and
ponds in hot season. The same types of the Anopheles breeding
place were observed in Thabyewa village (Myo Paing et al.,
1989, Tun Lin et al., 1995) [25 401 Some researcher observed that
An. maculatus larvae were found together in well breeding An.
dirus in Thaninthayee Division (Htay Aung et al., (1999) €], An.
maculatus is the principal vector of human malaria in peninsular
Malasia (Loong et al, 1988; Vythilingam et al, 1995) [*3 41, But
it is a secondary vector of malaria in Myanmar. An. philippnansis
which are main vector of malaria in Philippine and Malaysia
(Delfinado 1966) [, the larvae were found small number in Dam,
water pool in cold season and only 2 larvae in rice fields in dry
season Bawbin but the larvae were lacked in all season in
Maybinther village. Only one An. stephensi larva each was
collected in cold season in both areas one was collected from
water pool in Bawbin and one was collected from foot print in
Maybinther. Anopheles philippnensis and An. stiphensi are
suspected vectors of malaria in Myanmar (Khin Maung Kyi
1970) 1. Anopheles babirostric larvae were found in both areas

but this species are not vector of malaria (Barraud 1934) 1. The
present study carried out all season during the year. Where, the
highest numbers of Anopheles larvae were collected in cold
season followed by raining season but lowest number was
collected in dry season in both areas. It is suggested that
remaining some rocky water pools, water pockets and creeks
provide breeding sites during the dry season. In dry season,
Anopheles larvae were rarely collected (12 number or 3
Anopheles species) than other season in Maybinther village
because in hot season the temperature was relatively high (39-41
°C) and most of the mosquitoes breeding grounds were dried up
due to hot in Maybinther village Magwe Division. This study
concluded that water pools, water pockets and sand pools creeks
might play a significant role in rural areas to breed high number
of Anopheles mosquitoes in both study areas followed by foot
prints, canals dam rice fields and ponds. It is hoped that the
information about the distribution of larval in the breeding
habitats was gathered from this study will help to broaden the
understanding with regards to the geography, biology and
ecology of mosquito breeding sites, and thus effective and
efficient larval control measures can be applied.
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