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A GEOGRAPHICAL ANALYSIS ON POPULATION DISTRIBUTION AND
DENSITY IN URBAN AREA OF SHWEBO TOWNSHIP

*Thida Aye
Abstract

This paper studies the population in urban areas of Shwebo Township, especially the
population distribution and density which are affected by spatial variation. Moreover it is found
that the area of the each quarter in Shwebo is directly related to population distribution. The
functions of population cluster such as purified water supply, education and health care system,
transportation and communication, work opportunity in cottage industry, marketing for local
products and security lead to cause large and dense population. The largely populated area in
Shwebo, Quarter (10), it is also the industrial zone and is situated near Shwebo University on the
Shwebo-Myitkyina road and Shwebo-Kyaukmyaung-Singu (Mandalay Region) road. Therefore
the accessibility of transportation and cottage industries are mainly influenced on population
density. The densely populated area of Nwenyein in Kyaukmyaung has large scale glaze factories
in Myanmar.

Introduction

Shwebo Township is one of the 37 townships in Sagaing Region, which is in the Central Dry
Zone of Myanmar. In the date of (13-9-2010) Kyaukmyaung was transformed to Sub-Township by
combination of four quarters and ten village tracts (Ma-U, Onbauk, Shwegun, Tebin, Malar,
Gwebingon, Kangyidaw, Makauk, Kalama, Sebingyun) including (17) villages. Thus Shwebo
Township comprises Shwebo and Kyaukmyaung towns and 72 village tracts including 168 villages.
It has a total population of 235,542 persons in 2014. Its population density per square mile is 571.44
persons in 2014. Shwebo and Kyaukmyaung are the urban areas of Shwebo Township.

Shwebo is a city in Sagaing Region, 110 km north-west of Mandalay between the
Ayeyarwady and the Mu rivers. The city was the origin of the Konbaung Dynasty, established by
King Alaungpaya in 1752, that was the dominant political force in Burma after the mid 18 th century.
It served as Alaungpaya’s capital from 1752 to 1760. It lies between north latitudes 22" 34' and east
longitudes 95°42'. It has an area of 3012 acres or 4.69 square miles. Shwebo is composed of (10)
quarters and (50) wards. Shwebo has an area of (3012) acres or (4.69) square miles. Its population
was 69,036 persons in 2014, of which 32,425 are male and 36,611 are female. Its population density
was 14719.83 persons per square mile in 2014,

Kyaukmyaung lies between North Latitudes 22" 35' and East Longitudes 95°57'. In the date
of (13-9-2010), Kyaukmyaung was transformed to Sub-Township, Kyaukmyaung village tract
become a town in Sagaing Region. It is situated 46 miles north of Mandalay on the west bank of the
River Ayeyarwady, and 17 miles east of Shwebo by road. Kyaukmyaung is an inland port of the
Ayeyarwady waterway from Mandalay to Katha. The Ayeyarwady River passes through for about 27
miles along the eastern boundary of the sub-township. It is not beneficial for irrigation system but it

* Dr., Professor, Department of Geography, Taunggoke Degree College
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is important for waterways. Its depends on its transportation accessibility and agricultural
productivity of "Ya" crops such as groundnut, sesame, sugarcane, pigeon pea, green gram and others.
In addition, next attractive functions of Kyaungmyaung are fresh water fishing industry and inland
waterways in the Ayeyarwady River. There are many seasonal immigrants skills in fishing industry
and waterway transportation, and then some have become to settle here. On 24™ August 2013, the
Ayeyarwady Bridge (Yadanathein -kha), connected with Singu, Mandalay Region, was inaugurated
and thus transportation between east and west regions of the Ayeyarwady River has become more
convenient and can be made in all seasons without any hesitation and difficulty. It will certainly
affect on the development of Kyaukmyaung into an urban area from headquarter of the sub-township.
These transportation links of Shwebo-Kyaukmyaung road and Ayeyarwady Bridge (Yadanatheinga)
will be promoted to the development of socio-economy in the eastern rain-fed area of Shwebo
Township. The Ayeyarwady River passes through for about 27 miles along the eastern boundary of
the sub-township. It is not beneficial for irrigation system but it is important for waterways.
Kyaukmyaung is composed of (4) quarters that include Kyaukmyaung, Yedaw, Nwenyein, Letywe
and Hnawbin villages. Kyaukmyaung has an elongated shape. It has an area of 19.46 square miles or
16839.6 acres. The total population was 10,703 persons, of which 5056 are male and 5647 are female
in 2014. Its density was 550 persons per square mile in 2014.

Aim and Objectives

The aim of this paper is to study the population distribution and density in urban areas of
Shwebo Township, and how population distribution patterns change according to the physical
environment of studied area The Objectives are:

- To study variation of population distribution and density in urban areas of Shwebo
Township.

- To clarify whether the location and area affect on population distribution and density
in urban areas of Shwebo Township.

- To clarify whether the cottage industry especially the glaze industry affects on
population density of the Kyaukmyaung.

- Toanalyze the relationship of area and population distribution.

Data Base and Methods

Both secondary and primary data are collected from the various Government offices and by
interviewing with the local people. To classify the level of distribution and density of population in
the study area, numbers of variables are applied. Coefficient of variation is calculated to show the
regional disparity. The current population data for the year 2014 are collected from Village Tract
Peace and Development Councils, Immigration and National Registration Departments of Shwebo
Township. Then the collected data are processed and transformed into necessary and useful data by
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using computer. These processed data are analyzed by means of graphical methods, quantitative
methods, and regression method.

Population Distribution and Density in Shwebo Town

Shwebo is composed of (10) quarters and (50) wards. Shwebo has an area of (3012) acres or
(4.69) square miles. Its population was 69,036 persons in 2014, of which 32,425 are male and 36,611
are female. Its population density was 14719.83 persons per square mile in 2014.

In Shwebo, Quarter (1) is composed of Butaka, Butahka and Pyinze North wards, which has
an area of 407 acres or 0.63 square mile. It has a population of 8,915 in 2014. Quarter (2) is
composed of Pyinze South, Dobedan and Kyonedawtwin wards, which has an area of 221 acres or
0.34 square mile. It has a population of 5677 persons in 2014. Quarter (3) is composed of Bogone,
Sargyingone, Eaindaryart, Thetkedan and Zaydan wards, which has an area of 285 acres or 0.45
square mile. It has a population of 4067 persons. Quarter (4) is composed of Anaukze, Kyidawsu,
Mayoegon and Aungzeya wards, which has an area of 284 acres or 0.44 square mile. It has a
population of 7446 persons. Quarter (5) is composed of Minyartkyetthit, Sinyon and Minyart wards,
which has an area of 227 acres or 0.35 square mile. It has a population of 6,917 persons. Quarter (6)
is composed of Thakhuttaw and Kyedaindsu wards, which has an area of 196 acres or 0.31 square
mile. It has a population of 4,512 persons. Quarter (7) is composed of Seikkunsu, Songone, Shansu,
Myeiksu, Wetletywe, Kyigone and Chibasu wards, which has an area of 308 acres or 0.48 square
mile. It has a population of 8276 persons per square mile in 2014. Quarter (8) is composed of
Aungchantha, Thidagu, Pyidawtha and Wundaweain wards, which has an area of 203 acres or 0.32
square mile. It has a population of 6226 in 2014. Quarter of (9) is composed of Nemye 1 to Nemye
12 wards, which has an area of 353 acres or 0.55 square mile. It has a population of 4876 persons.
Quarter (10) is composed of Thayetchan, Htudaundye, Seinphaya, Mezebinsu, Myittagan,
Kyoetbingon and Khyetthit wards, which has an area of 528 acres or 0.82 square mile. It has a
population of 12124 persons in 2014.

In Shwebo urban area, quarter (10) is the largest number of population and quarter (3) is the
smallest number of population. The largest number of population, quarter (10) is also the largest area
(528 acres or 0.82 square mile) and it can be divided into the areas of western and eastern portion by
Thetkeddan Chaung (stream). The western portion of Thetkeddan Chaung (stream) was extended
during the 1972-73 and composed of original villages of Mazalebingon, Minywathit, Zegaly,
Nwalaygon and Htudaungye block. There are many governmental offices and apartments such as
Irrigation Department, Department of Construction, and District Administration Department. During
1995 to 2000, the eastern portion of Thetkeddan Chaung (stream) was extended to an urban area at
the end of the Shwebo University. The migrant population of Shwebo is very interested to dwell in
this portion of Quarter (10). This portion has very suitable soil foundation of Red Brown Savanna
Soil for buildings and sufficient on water supply by artesian tube wells and accessible transportation
roads by the high way of Shwebo — Myitkyina. Many people were moved to the Industrial Zone and
the Shwebo University environmental area. There will be more and more developed in this Quarter
(20) with economically and accessibility of transportation; Shwebo — Kyaukmyaung road (17miles)
after the completion of Ayeyarwady Bridge (Yadanatheinkha) connected with Singu Township,
Mandalay Division.
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The smallest population of Quarter (3) is also the small area (285 acres or 0.45square mile)
because it includes governmental office, official residences, recreation park, guest house of the chief of
the state, desuetude airfield, football field, monasteries, moats, governmental nursery school, police station,
electric power generation EPC office , army, court, philanthropic youth development camp, etc.

The resulting regression equation y = -0.0204 x+ 29.741the determinant R?=0.1346 and the
correlation coefficient r =+ 0.5 indicate that there is high degree of positive correlation between area
and total population in Shwebo.

The mean population density of Shwebo is about 14719.83 persons per square mile or 22.92
persons per acre. In Shwebo, Quarter (1) which has an area of 407 acres or 0.63 square mile and its
population density was 14150.79 persons per square mile in 2014. Quarter (2) which has an area of
221 acres or 0.34 square mile and its population density was 16697 persons per square mile in 2014.
Quarter (3) which has an area of 285 acres or 0.45 square mile and its population density was
9037.77 persons per square mile in 2014. Quarter (4) which has an area of 284 acres or 0.44 square
mile and its population density was 16922.73 persons per square mile in 2014.Quarter (5) which has
an area of 227 acres or 0.35 square mile and its population density was 19762.86 persons per square
mile. Quarter (6) which has an area of 196 acres or 0.31 square mile and its population density was
14554.84 persons per square mile. Quarter (7) which has an area of 308 acres or 0.48 square mile and
its population density was 17241.67 persons per square mile. Quarter (8) which has an area of 203
acres or 0.32 square mile and its population density was 19456.25 persons per square mile. Quarter
(9) which has an area of 353 acres or 0.55 square mile and its population density was 8865.45
persons per square mile. Quarter (10) which has an area of 528 acres or 0.82 square mile and its
population density was 14785.37 persons per square mile.

The highest density of population in Shwebo urban area was Quarter (5), which has 19762.86
persons per square mile or 30.47 persons per acre. This quarter lies on the south and southeastern
corner of Shwebo and it has a small area. This area includes Shwebo General Civil Hospital, special
clinics and Private Hospital, and brokers’ sales center of rice, pulses and oil. In Quarter (5), Minyart
wards lies in the Central Business Zone in Shwebo urban area. Almost of this area is the residential
area, so it is the densely populated area of Shwebo.

- T
(8) |-
: S b - ]
2 \ D {
iJ ‘* I i
\1 .
Figure (1.a) Location map of Shwebo Figure (1.b) Location map of Shwebo

Source: Land Records Department, Shwebo
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The lowest density of population in Shwebo urban area is Quarter (9), which has 13.81
persons per acre or 8865.46 persons per square mile. It includes Thettharpandaung block which is
divided from Nemye 1 to Nemye 12 ward. It was extended in 1956 by Pyidawtha Plan. It is located
on the northwestern corner of Shwebo where the least interest of dwellers due to stink and mud in
raining. There are many cultivated area in the westward of this quarter. Therefore it is the sparsely
populated area in Shwebo.

The resulting regression equation y = 17.787x + 1546.1, the determinant R?=0.5849 and the
correlation coefficient R = + 0.8 indicate that there is a very high degree of positive correlation
between area and total population in Shwebo.

Figure (2) Population Distribution Map of Shwebo

Source: Immigration and National Registration Department, Shwebo Township
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Figure (3) The Correlation between Area (Acres) and Total Population in Shwebo
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Map (3) Population Density in Each Quarter of Shwebo

Source: Immigration and National Registration Department, Shwebo Township
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Figure (4) The Correlation between Area (Acres) and Population Density in Shwebo
Population Distribution and Density in Kyaukmyaung

Kyaukmyaung is composed of (4) quarters that including Kyaukmyaung, Yedaw, Nwenyein,
Letywe and Hnawbin villages. Kyaukmyaung has an elongated shape. It has an area of 19.46 square
miles or 16839.6 acres. The total population was 10,703 persons, of which 5056 are male and 5647
are female in 2014.1ts density was 550 persons per square mile in 2014.

In Kyaukmyaung, Quarter (1) is composed of Yedaw village. It has an area of 2407.47 acres
or 2.74 square miles. It has a population of 1926 persons in 2014.Its population density was 702.92
persons per square mile in 2014. Quarter (2) is composed of the northern part of Kyaukmyaung
village, has an area of 13224.03 acres or 15.3 square miles. The total population was 2883 persons in
2014. Its population density was 188.23 persons per square mile. Quarter (3) is composed of the
southern part of Kyaukmyaung village and it has an area of 1158.1 acres or 1.37 square miles. The
total population was 2950 persons in 2014. Its population density was 2153.29 persons per square
mile. Quarter (4) is composed of Nwenyein, Letywe and Hnawbin villages. It has an area of 50 acres
or 0.05 square miles. It has a population of 2944 persons in 2014.1ts population density was 58.88
persons per acre in 2014.

The largest population of quarter (3) lies in the center point and nearest to Kyaukmyaung port
and market. Most people that live in this area are tradesman and vendors. They are mainly depending
on purchasers upstream of the Ayeyarwady River. The smallest population of quarter (1) includes
forest and cemetery and institutional land. It is nearest to Ma-au Reserved Forest. The resulting
regression equation y = 0.0114x + 2627.8, the determinant R?=0.192 and the correlation coefficient R
=+ 0.3 indicate that there is a low degree of positive correlation between area and total population in
Kyaukmyaung.

Quarter (4) was the highest density of population in Kyaukmyaung. It is very small area with
50 acres or 0.05 square mile. This area is composed of Nwenyein, Letywe and Hnawbin villages.
Nwenyein is home to the largest scale glaze factories in upper Myanmar. The reason for dense
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population was due to the well-known glazed earthen pottery works with very narrow passage of land
along the Ayeyarwady and water transportation. It is one of the non-agro based economies in this
area. According to the field observation, the industries of glazed earthen pottery are highly absorb the
labour force and enough income by skilled labour and continuous trained and practice to people
especially in young aged labourers with reliable salary rate proposals for future in skilled labour.
Nwenyein employs people to do everything from harvesting the river bed to in firewood for the firing
process. The more decorative and smaller types of pottery are thrown by women. Quarter (1) was the
smallest population and the lowest population density in Kyaukmyaung urban area. The reason for
sparse population was due to the most area was forest, cemetery and institutional land.This area is
also the mining sites of Dark Brown and Yellow Brown soil for raw materials of glazed pottery
industry. The resulting regression equation y = 49.318 x + 1015.8, the determinant R?=0.131 and the
correlation coefficient R = + 0.5 indicate that there is a high degree of positive correlation between
area and total population density in Kyaukmyaung.

(a) oy — (b)

Figure (4.a and b) Location Map of Kyaukmyaung

Source: Immigration and National Registration Department, Shwebo Township
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Figure (5) Distribution Map of Kyaukmyaung in 2014

Source: Immigration and National Registration Department, Shwebo Township
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Figure (6) The Correlation between Area and Total Population in Kyaukmyaung
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Conclusion

In Shwebo, the largest populated area can be found out with extended urban area, sufficient
of water supply by artesian tube wells and accessible transportation roads, the Industrial Zone and
Shwebo University environmental area. This area will be more and more developed in the economy
and population of Shwebo. The smallest populated area can be found that it includes governmental
office, official residences, recreation park, guest house of the chief of the state, desuetude airfield,
football field, monasteries, moats, governmental nursery school, police station, electric power
generation station, EPC office, army, court, philanthropic youth development camp, etc. The densely
populated area lies on the south and southeastern corner of Shwebo Town and it has a small area.
Almost of this area is the residential area, so it is the densely populated area of Shwebo. This area
includes Shwebo General Civil Hospital, special clinics and Private Hospital, and broker’ sales center
of rice, pulses and oil. The sparsely populated area can be found on the northwestern corner of
Shwebo where the least interest of dwellers due to stank and muddy in raining. There are many
cultivated area in the westward of this quarter. Therefore it is the sparsely populated area in Shwebo.
In Kyaukmyaung, the largest populated area can be found in the center urban area and it lies nearest
to the port and the market. Most people who live in this area are tradesmen and vendors. They are
mainly depending on purchasers upstream and downstream of the Ayeyarwady River. The smallest
populated area can be found the areas of forest, cemetery and institutional land. The densely
populated area of Kyaukmyaung is very small with 50 acres or 0.05 square mile and the largest scale
glaze factories in the upper Myanmar. The industries of glazed earthen pottery highly absorb the
labour force and give enough income to skilled labour and continuous training and practice to people.
The sparsely populated area includes a forest, a cemetery and an institutional land. This area is also
the mining sites of dark brown and yellow brown soil for raw materials of glazed pottery industry.
There is a very high degree of positive correlation between area and total population of the urban
areas of Shwebo.

Suggestion and Future Prospect

The distribution and density of population in urban areas of Shwebo Township vary
distinctly with the effect of the socio-economic conditions associated with the physical features.
Largely and densely population are caused by the promotion of local economy, education, health,
job opportunities, security and transportation. Shwebo is the main producer of rice, peas and
beans, and sesamum, especially in Shwebo Begyar, Shwebo Manaw, Pigeon pea and Green
gram. These are sold at Mandalay, Yangon and exported to other countries such as China, India,
etc. Shwebo is connected with north to Kachin State, west to Depayin Township, east to Singu,
Mogoke, Mandalay Region, south to Mandalay and Yangon, southwest to Monywa, Sagaing
Region and the whole of Myanmar by railway, motorway and waterway. Therefore there are also
the most famous products of Glazed Pottery and Seikkun Longyis. Seikkun Longyis and Glazed
Pottery are distributed to the whole country. Kyaukmyaung is the transit area, and so distributes
variety of pulses, treacle, kipper, and salt fish, etc. that are produced from Katha, Htegyint,
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Tagaung, Kyanyet, etc, transported by waterway. So Kyaukmyaung is very popular. It will
certainly affect the development of Kyaukmyaung to become an urban area with Headquarters of
the sub-township. Ayeyarwady Bridge (Yadanatheinga) has caused a better transportation and an
economic development which continue to develop the socio-economy in this area. Then urban
area of Shwebo Township will continue to more migrate by rural population from Shwebo
Township and other areas. Therefore urban areas of Shwebo Township will be more and more
populous area in future.
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Effective Urban Landuse Pattern as a Key Factor for Potential Development of
Socio-economic Activities: A Case Study of Anauk Myodwin Ward,in Dawei Twon ,
Tanintharyi Region

Hla Yin Nu', Myint Myint Than?, Khin Sander Moe *

Abstract

This paper describes “Effective Urban Landuse Pattern as a key factor for potential development
of socio-economic activities: A Case Study of Anauk Myodwin Ward, in Dawei Twon ,
Tanintharyi Region”. The study emphasized of Socio-Economic activities effect on the urban
landuse investigated in Anauk Myodwin Ward. Most of the people in this ward are Buddhists.
They carried out different types of landuse patterns, the number of houses, social and economic
factors, commercial land, building material, typical house type and plan. As a whole ward, the
distribution of landuse patterns may be multiple distributions. The utilization of landuse pattern
that the future generations will be benefited from them. The socio-economic activities are
achieved on the urban landuse pattern, the fishing and merchants, sellers and businessmen,
government employees, infrastructures facilities and miscellaneous on the urban landuse pattern
for their living, that which the socio-economic development activities may occur toward the
extension on both the urban land. In the recent period, some people migrate to neighboring for
their economic activities on the locational advantages. The findings of the research are based on
survey account the urban ward. It is found that there will be good at socio-economic potential
development on the urban landuse pattern for the Anauk Myodwin Ward, Dawei Town,
Tanintharyi Region.

Key words: effective urban landuse, business factors, socio-economic factors, potential
development factors

Introduction

The purpose of the practical survey is to know the geographical urban landuse and socio-
economic activities systematically. This paper provides an analysis of socio-economic activities on
urban landuse pattern in the Anauk Myodwin Ward. The following its designation as in the Anauk
Myodwin Ward. The former is divided into two settlement areas such as Anauk Ward and Myodwin
Ward. This is located in south-western part of Dawei Township as an ancient town. It was rebounded
in the Myanmar year 1116, the waxing (13) of Taboung Month(1755 A.D) by Myosa U Ne Hla, Min
Ne Hla who constructed strongly the town with the brick walls. The original settlement was
established at Thagara( Myo-houng Village in Launglone Township) in Myanmar year 113.The
original name of the town was clled “Tharyawadyand A.D . In 1824, after British had occupied.
Dawei and A.D Maingay’s report, the first Tanintharyi Division Commissioner expressed thastwards
and population had been declared under the town’s Action data of Dawei from the period 1824-26 up
to 1842-43.Anauk Myodwin Ward had established within Dawei Town 1824 data, the population and
since 1824.According to the dada record, in Anauk Ward were 773 persons and 114 houses and in
Myodwin Ward were 422 persons and 59 houses.

Fifteen Wards have been declared under the town’s Act in 1972. Anauk Myodwin Ward was
combined with Anauk and Myodwin Wards.This paper provides the information concerned

! Dr., Associate professor, Department of Geography, Taunggoke Degree College
2 Lecturers, Department of Geography, Taunggoke Degree College
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with the improvement of transportation in the urban area, very good future prospect for social and
economic development. This development prospect has materialized with the construction of border
trade of economic development recently. These socio- economic development on the urban landuse
pattern are related to each other.Since, the government designated to introduce thesystems of export
product of fishing economy, private fishing economic activities, formal and informal water way
transportation services, other businesses, and some social infrastructures were also developed.
Especially, formal and informal water way transportation services, economic and communication
developments are distinguished on the urban area as a socio-economic development in Anauk
Myodwin Ward. It is chosen to make a research from the geographical point of view.The sources of
all the socio-economic activities in this research paper were mainly based mainly on available
primary data, formal & informal interviews, expert interviews and field observations. Since the study
area is not widespread, wide socio-economic variables and data for 2017 could be obtained for them.
Some of the maps are used from Land Records Department, Dawei Township. Primary data (variable
of socio-economic data) wasused to illustrate the socio-economic activities on the urban landuse and
the results are illustrated as numerical values with tables, figures, plates, maps and diagrams.

Research Background and Design

In developing countries, socio-economic factors and ecosystems are generally created by its
physical environment and cultural background. Socio-economic and ecosystem conditions are also
very important for sustainable rural and urban development. Thus, this paper analyzes socio-
economic activities and behavior on the types of urban landuse pattern. Concepts of socio-economic
activities played on urban landuse pattern that general research frame mentioned in the study area is
used as guidelines based on some scholars. They are; Jeffrey C.Bridger and A.E. Luloff.(1999):
Toward an international approach to sustainable community development from the socio- economic
view .Osuala, E.C (199), Introducton to Research Methodology. Africana Publishers Ltd, Ibadan.
This general research framework is as follow;
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Figure (1) General Research Framework in Study Area
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Study Area

Dawei Town is situated in the northern part of Tanintharyi Region. It is composed of fifteen
Myoma Wards. It has an area of 10.03 square miles (6421 acres). The study area of Anauk Myodwin
Ward is one of the fifteen Myoma Wards of Dawei Town. It is located in the central part of Dawei
Town. Anauk Myodwin ward is located between 14° 4' 16 "and 14 °4' 28 "North Latitudes and 98
©11' 34" and 98 °11 '50" East Longitudes. The total area of Anauk Myodwin ward is 0.007 square
miles (42.2 acres). Its area is 0.697% of total town area. It is rectangular shape. It is bounded on the
north by Ouloke Ward, on the east by Peinetaw Ward, on the south by Zayit ward and the west by
Talainhtein Ward.

Aims and Objectives
- To know about more the socio-economic conditions of Anauk Myodwin
- To examine thesocial and economic pattern of living of the native people.
- To analyze the effective urban landuse of a particular area
- To access the physical, social and economic factors effective on the residential Landuse
patterns for human survival in the area
The future prospect of the socio- economic effects on the urban Landuse that toward the
development of Anauk Myodwin Ward in Dawei Township.

Source of Data and Methodology

Data Collection To identify them, detailed primary data such as locational choice factors data
are collected through the intensive field surveys and structured & expert interviews conducted in
April 2017. Secondary data such as Base map & Secondary data collected from the relative office
and drawing maps, diagrams, reference books and literature reviews, graphs and taking photograph
are used for explanation. Primary data collected such as socio-economic activities on the urban
landuse pattern by field survey .Which were conducted for verification of the acquired facts. In
addition, topographic maps (one inch) and field survey are used as hardware, and then Arc GIS 10.1
are used as software to cartographic maps.

In this research paper, Factors controlling the causes of socio-economic activities on the
urban landuse through semi-structured interview method, qualitative and quantitative methods, and
GIS technique are used. Social and economic variables are based on the urban landuse. To identify
that to find out the processes that generate on the landuse pattern of Anauk Myodwin Ward based on
the available information through the visual field observations. Then semi-structured interviews were
conducted by systematic sampling method. That in terms of socio-economic activities effects on the
landuse pattern of Anauk Myodwin Ward to income generating activities on the settlement areas.
Those were identified for detailed fieldwork. Because the spatial spread of the urban area was not
wide, variations in socio- economic activities on the urban landuse could be counted in more detail,
which provides details of the urban land utilization pattern of the nature in given environment.

Results and Findings
Physical Factors of Anauk Myodwin Ward
Dawei Town is situated in the northern part of Tanintharyi Region. It is composed of fifteen
Myoma Wards. It has an area of 10.03 square miles (6421 acres). The study area of Anauk Myodwin
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Ward is one of the fifteen Myoma Wards of Dawei Town. The total area of Anauk Myodwin ward is
0.007 square miles (42.2 acres). It’s area is 0.697% of total town area. The shape of the study area is
rectangular shape in figure (1.a, 1.b, 1.c, 1.d).It is situated on the eastern bank of Dawei River and
the whole town is undulation feature. But its landscape is low and flat. The general elevation of this
area is 50 feet above sea level. Dawei River flows from north to south and enters into the Andaman
Sea. It is about one hundred miles long. There are some creeks within Dawei Town. They are tidal
creeks. Climate is an important factor which influence on economic activities and human settlement.
Dawei Town receives the type of the Tropical Monsoon Climate (Am). The types of natural
vegetation depend on the climate, soil and topographic features. Mangrove forest types are
commonly seen along the eastern bank of Dawei River. The lower mixed deciduous types are found
on the northern part of Dawei Town.The bed rock is mostly grey soil. Alluvium soil is found in the
bank of Dawei River and its tributaries. Mountain late rite soils and lateritic soils are found at higher
elevations in the region (1.e).
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Figure (1.a.) Location of Tanintharyi Region Figure (1.b.) Location of Dawei Town in
in Myanmar Tanintharyi Region
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Figure (1.c & d)Location of Anauk Myodwin Ward, Figure (1.e) Relief Map of Dawei Town
Source: STRM DEM 90m and UTM Map, 2004
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Socio - Economic Factors of Anauk Myodwin Ward

Dawei was an ancient town. It was rebounded in the Myanmar year 1116, the waxing (13) of
Taboung Month(1755 A.D) by Myosa U Ne Hla, Min Ne Hla was constructed strongly the town with
the brick walls. The original settlement was established at Thagara( Myo-houng Village in
Launglone Township) in Myanmar year 113.The original name of the town was called
“Tharyawadyand A.D ”. In 1824, British occupied. Dawei and A.D. Maingay’s report, the first
Tanintharyi Division Commissioner had expressed wards and population been declared as know
under the town’s Action data of Dawei Town from 1824-26 up to 1842-43.Anauk Myodwin Ward
had established within Dawei Town 1824 data, the population and town since the year of
1824.According to the houses of Anauk Ward were 773 persons and 114 houses and Myodwin Ward
were 422 persons and 59 houses. Fifteen Wards have been declared as know under the town’s Act in
1972. Anauk Myodwin Ward was combined with Anauk and Myodwin Wards.

Population growth is an important factor in socio-economic activities, the number of
residents increased from 2002 to 2011 and but the population is little decreased in 2017. Anauk
Myodwin ward is a moderately population size ward in Dawei Twonship. It can note that the
population has changed. The population growth is mainly due to migration increase from rural to
urban area. In 2000, total population of Myodwin ward was 2089 persons. In 2002, total population
was decreased 1687 persons and the total population has increased to 2241 in 2011. In 2017, the total
population is 2237 persons. The population was little decreased in 2017. In the ward, total number of
female is 1244 persons and the male is 993 persons. There were about 409 houses and 441
households are in the ward. Although, some year the population has decreased, the population of
Anauk Myodwin ward has always been increased year by year. Most of the inhabitants are Bamar(
Dawei indigenous). The other indigenous races are Kayins, Mons Rakhines and others. Foreigners,
Indians and Chinese can also be found in this ward. There are four Chinese Temples, one Christian
Church, one Islamic Mosque, one Damaryone and one Buddhism Association. The population
growth is good sign for future economic development of the ward.

The government is implementing education promotion programmes. In Anauk Myodwin
Ward, there are two Basic Education Primary Schools. They are one Basic Education Primary School
in Anauk Ward, It was opened in 1950 and another one Basic Education Primary School was in
Myodwin Ward, it was opened in 1928. It is suitable condition for effecting of basic education status
in Anauk Myodwin ward.Majorities of the people in this ward are merchants, sellers and
businessmen. Some engages government employees, miscellaneous workers and farm labours.There
have one Regional Health Care Department and four Private Clinics in Anauk Myodwin ward.There
have no pipe -line system. But there have sufficient for water supply in the study area, because of
almost every houses have one surface well or artesian well in this ward. The deep water of artesian
wells is about 50-60 feet deep. In the residents within the town area, every household has nearly one
well each, and can utilize the well freely. Accordingly, fresh water supply from this well becomes
available throughout the year and electricityfor the residents supply from local and regional own
private generator in the Anauk Myodwin ward.

Plate -1 | . . \ Plate -2
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Plate -4 ‘B Plate -5 Plate -6

Plates (1, 2, 3, 4,5,6): Field Work on Socio - Economic Activities in Anauk Myodwin Ward
Source: Actual Field Observation in April, 2017

Socio-Economic Activities Effect on Urban Landuse Pattern of
Anauk Myodwin Ward, Dawei Town
Types of Landuse

The general urban landuse pattern of Anauk Myodwin ward, Dawei Town can be classified
into eight categories as follows: (1)Residential Landuse , (2)Commercial Landuse, (3)Industrial
Landuse, (4) Landused for services, Institutional Landuse ( Landuse for Public and Government
Department), (6)Recreational Landuse,(7)Transportational Landuse, (8) Unclassified Landuse and
Land under Water Bodies.

1. Residential Landuse

Among the urban Landuse types, residential landuse is the most important and determinant
factor of the urban development of the town. The Anauk Myodwin ward is (42.2acres).The number
of land plots allotted for residential use is (402) plots. At present, the ward has only 409 houses with
441 household. Building can be found mixed with other landuse. Most of the people living in this
area use their residences and commercial purposes. There are 2237 people in this ward in 2017. Most
of the buildings within this ward good condition and some are fairly moderate condition. Good
conditions of houses are found on the Arzarni Road, Bogyoke Road, Neik Ban Road, Dawei-Ye
Road, U Kyaw Yin Street, Myodwin Street and Duwon Street. Types of houses high buildings are
one, two, three and four storey with made of brick and corrugated iron-roof. Some are poured
concrete. These houses are more modernized than the other wards. In which roads, most of the
buildings are used for upper floor is residential and ground floor for commercial landuse(retail and
wholesale business and services). Fairly moderate conditions houses are found behind the houses on
the motor roads and one-two storey with made of brick and wood and corrugated iron roof. This
reflects the high socio-economic status of the inhabitants. Residential landuse is about (47.07)
percent of the total landuse type in Anauk Myodwin Ward. Therefore, many houses are large double
storied houses. Since 1988, the houses, their overall versions, house types, designs, structures and
economic activities had changed together with the town's urban development trends, especially in the
south-west central part of urban area of Dawei Town. It can be said that, “the residents in there are
more chanced than other urban area for not only freely use selling and buying activities but also
without time consuming and there is the chance of combined use for residential and commercial
landuse area”. Therefore, there is equally effected for the residents with potential development of
socio-economic activities on the urban landuse in Anauk Myodwin Ward.

2. Commercial Landuse

Commercial activities and their associated locational sites cannot be carely separated in the
nearby residential facilities .The commercial Landuse and serviceable (including banks, professional,
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recreational services) etc, are found among the residential areas. The commercial landuse of the
study area include all the economic activities ( retail and wholesale business, . general stores, retail
shop, textile and clothing, lottery, fancy shop and foodstall, Cold and snack bars, and restaurants, tea
shops, cold drink shops, betal shops, dried fish and prawn collecting and distributing centres |,
warehouse and their controlling office are clustered and services are located along the main road such
as near the Mingalar market, along the Arzarni Road, Bogyoke Road, Neik Ban Road and Dawei —Ye
Road, along U Kyaw Yin Street and Myodwin Streets .Hotels, motor cycle reparing services, bicycle
workshop and beauty parlors , trading services and tourism services, clinics, and banks ,these
services can be found along the main roads. along the Arzarni Road, Bogyoke Road, Neik Ban Road
and Dawei —Ye Road, along U Kyaw Yin Street and Myodwin Streets are mostly found. Indigenous
medicine, tailoring services and other services are found in these ward.Small shops are scattered
everywhere within the ward. The most shop is attached to house in this area. Commercial landuse is
about (17.74%) percent of the total Landuse type.

From the above facts, “there is the chance of combined use for residential and commercial
landuse area. There is more created for activities of economic development and income level
improvement from the multipurpose economic functions in there. Hence, they can develop these
economic activities within a short time”. Therefore, there is potential for development of economic
activities in near future on the urban landuse for the residents.

3. Industrial Landuse

There are the smallest one in the whole area. There are three confectionaries and two presses.
Three Confectionaries are found on the Arzarni Road, Anauk Ward and Bogyoke Road. One press on
the Myodwin Street and another press are found on the Bahosi Street. There are small scale industries
landuse is about (0.82%) percent of the total landuse type. The rest of small scale industrial works
scatter all over the residential areas of the town wherever favorable conditions occur. It can be said
that, “small scale industrial landuse type can be found in there. But, if the residents are high level
income from potential development urban landuse, which may be build and create the largest mill
and factory from informal site with formal way toward economic development prevent from the
government site for industrial landuse area in there”.

4. Landused for Services

Landused for services include financial institutions( banking, medicine services and
indigenous, hotels, insurance, pawn-shops), professional services( western and indigenous medicine
services by legal professionals, training schools, courses, tuitions) , skilled services ( beauty parlour,
beauty salon, photo studio, tailoring services, dhobi, dry —cleaning), repairs ( work-shops, bicycle
repairs, watch repairs), shops catering for lending services ( books, household furniture and crockery)
, recreational services ( sport stadiums, cinema, theatre, offices for services, lodgings and day
nurseries).KBZ Bank, Mya Seine Hall, Za Byuris Wedding Hall, ALC Computer Training and
Language Centre, Aungmingalar Cinema , Golden Guest Hotel and Garden Guest-house , Personal
business and professional services are found mainly along Arzarni Road, Bogyoke Road, Myodwin
Street, Dawei-Ye Road, U Lunn Baw Street, U Kyaw Yin Street and Anauk Street. Most of the
services are attached to house in this area. Landuse for services is about (7.91%) percent of the total
landuse type. From the above facts, “these services can be found along the main roads. There will be
development potential for knowledge awareness from regarding service functions to the residents and
low amount expenditure that will be targets for the residents” in there. “These conditions will also be
improved to enjoy the benefits of using both economic and social activities collectively then the
economic rates will change, and subsequently will be effected by economic multiplier and warehouse
functions will take place” within area.
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5. Institutional Landuse (Landused for Public and Government Departments)

In Anauk Myodwin Ward include School, Hospital, Government Office, Police Compound,
Religious Building and Recreation Area. Public and Government Departments involve such as Head
of Education office(Tanintharyi Region) and Schools, Municipal Office, Department of Information
and Public Relationship, Police Staff Avenue, Myanmmar Maternal and Child elfare Association
Office, Fire Fighting association of Ward, Women’s affair Office, Dhammaryone, Islamaic Mosque
and Catholic Church.And then two Basic Education Primary Schools. Basic Education Primary
Schools is situated on Anauk Street, in the Anauk Ward and another one is located on U Kyaw Yin
Street in the Myodwin Ward. Head of Education office (Tanintharyi Region), Municipal Office,
Buddha Tharthana Nodegaha Association are found along the Dawei- Ye Road. Department of
Information and Public Relationship and Police Staff Avenue are located on the Arzarni Road.
Myanmar Maternal and Child Welfare Association Office, Fire Fighting Association of Ward and
Women’s Affair Office are situated on the U Lunn Baw Street. And then, Ward Administrative
Office is found Anauk Street.

The various religious buildings are found significantly within in the study area. There are
four Chinese Temple. Of these, three Temples are located on the Neik Ban Road and the rest is found
on the Myodwin Street. One Dhammaryone is located on the Anauk Street. One Islamic Mosque is
found on the corner of Neik Ban Road and U Kyaw Yin Street. Catholic Church Compoundis found
on the U Kyaw Yin Street. Landuse for Public and Government Department is about (10.19%)
percent of the total landuse type. These are clustered on the main road and secondary road. There is
more accessible than other urban landuse area. It can be said that “the residents can be used easily on
social factors with the economic development and social infrastructure of ward also improved”, that
are also supported by the government. “This development process (social infrastructures) is greatly
helped for the development potential of economic activities to the most of the residents is living in
there”. Which are more accessible or can exploit the numerous social infrastructures than another
urban area? It can be check that, if it need for trace with the future study. But these social
infrastructures can be used by another urban resident to a smaller extent. “It will benefit both social
and economic activities within the ward from institutional urban landuse, there is need to maintain
and urban sustainability”.

6. Recreational Landuse

Recreational Landuse include Cinema, Video Halls, Parks, Play-Ground and Theatre. There
are one cinema (Aungmingalar Cinema) is located on Bogyoke Road . One park is located at the
corner of Arzarni Road and Dawei-Ye Road in this ward. This landuse type is about (1.54%) percent
of the total landuse type. From the above result, the settlement can develop with these social and
economic activities within a short time, these conditions will also be improved to recreations
patterns. Hence, settlement in this area could enjoy the benefits of using both economic and social
activities collectively then recreation functions will take place from social factors.

If the recreation patterns can be created from different sources and different places of socio-
economic activities, in the Anauk Myodwin Ward, it will become good more conditions of
recreational urban landuse pattern in the near future. The economic and social activities include a
wide range of processes, which are linked to the recreation that take places. These help to produce
wealth for people and maintain for them a quality of life. Its activities are the most important for
people because they provide social and economic conditions and lead to and opportunities and
sustainability in each activity for their living. As a result, quality of life will be improved with the
recreational landuse.
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7. Transportational Landuse

The major transportation system of Anauk Myodwin Ward is road. There are five main roads
and nine streets. The Arzarni Road, Bogyoke Road, Neik Ban Road, Dawei-Ye Road and U Kyaw
Yin Street is the important main roads. There are Anauk Street, Myodwin Street, Bahosi Street,
Duwon Street, A lei Street, U Lun Baw Street, Ye- Kyaw Street, Zawgyi Street and U Zoe Street.
This landuse type is about (14.73%) percent of the total landuse type. Since after 1988, the
transportation is good with the socio economic development can be found in Dawei Town. The
possession of transportation facilities are varied in the study area. Some of these not only use as a
transporter but also as income generators. The use different types of transportation facilities are for
different purposes. Bicycles, Toke Toke car, trucks motorcycles and motorboats (ferry and private)
are major transportation facilities for the study area. However, motorcycles and motorboats are used
as their major transport facilities. Some people can now buy motorcycles and motorboats because of
their good income. In addition, nearly all residents from settlement area own one motorcycle and
some residents own more than one. Thus, although it is impossible the relative wealth of residents in
Anauk Myodwin Ward is clear than other urban areas. From the above facts, “the residents in there
are more accessibility for transportational landuse from the chance of high level income in socio-
economic activities. There is the residents are used better off on transformational landuse than the
residents in another urban ward” as a result within the study area.

8. Unclassified Landuse and Land Under Water Bodies

Unclassified Landuse and Land under Water Bodies is not seen in this area. Unused landuse
consists of the land without buildings. Unused landuse is about (0%) percent of the total landuse
type.In recent period, as regards unclassified land, there is vocational land that is no use for arable
landuse, but there is potentially used for residential area or industrial area or cultivated area or
commercial area and others in there. This is mean “for residential area if increasing amount of
population within the study area or Dawei Township? How can solve in there? for the (0%) percent
of the total unclassified land use from the geographical point of view to the study area, It can be need
to check and to trace for the future plan from the government”.

Codes for Mapping Urban Landuse
The urban land use of Anauk Myodwin Ward is classified as follow to table.
Table (1) Plots of Land use for Anauk Myodwin Ward (2017)

No |Land use Type plots Mini(sg-m) | Max(sq-m | Average |Total (sg-m)
1 |Residential Landuse 402 36.1 10105 201.04|  80818.4 v

2 |Commercial Land use 128, 29.6 5184.5 253.76] 30451.7 2 m

3 |Transportation Land use 64 - - - beb )

Land use for Public and 50
4 Government Department 12 125.7 6560.6 1457.67 17492 P37

4
t
Land use for services 64 352 9224 212.31 13588 S o l’

Veters

5

6 |Recreational Landuse 3| 478 13176] 88403 26251 -

7 |Industrial Land use 7 100.1 387.1 200.07, 1400.5 20002 1{]

8 |Unclssifed Landuse 0 0 0 0 0 oo B l l '
Total 171688.5, -

Source: Field Survey in April, (2017) /’f‘f v «" \f

o«

Total Sq

Figure (2 ) Urban Landuse Type in 2017
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Figure (5 ) Land Use Types of Anauk Myodwin
Ward, Total Area=42 4acres (171688.5 Sg-m)

Source: Draw based on Field Survey and Township Administration Department, Dawei Township
Findings and Discussions

Dawei Town is situated in the northern part of Tanintharyi Region. It is composed of
fifteen Myoma Wards. It has an area of 10.03 square miles (6421 acres). It is located in the central
part of Dawei Town. The total area of Anauk Myodwin ward is 0.007 square miles (42.2 acres).
There are four main roads and ten streets. In the study area, also comprises part of Mingalar Market
area. So, it is always crowed with not only people but also the shops. Almost all of these shops are
attached to resident house. Some house shops begin as business activities are on the ground floors
of the apartment flat. Where there were 249 opened various types of retail shops. Especially, Ar
zarni road, Neik ban road, Bogyoke road and U Kyaw Yin road, shops differ with type and size. It
is centre of the town and value is highest in the town. Bogyoke Road is on the main road and it is
located western part that joins the whole main roads. Ar Zarni road is running along the southern
part and Neik Ban road which is located at the northern part of the study area. Dispersed location
and large number of services are the result of the services that generally needs urban population
(many are large investment). Retail shops based on the different amount of investment and could
be divided into static and dynamic natures.

Most of the grocery and food and drinking shops are distributed Ar Zarno road, Neik Ban
road, Bogyoke road and U kyaw Yin road. Majority of the personal goods andn fabric shops are
concentrated in the Ar Zarni road, Neik Ban road, Bogyoke road, Dawei —Ye road and U Kyaw
Yin road. They are main roads of Dawei Town and within CBD area. Distribution of fabric shops
are found in linear pattern along Neik Ban road. From the nature of shop, the sellers of fabric shops
have to attract customer with attractive shops decoration. So the shops are opened in beautiful
layout and concentrating along the main road where the ward is situated on the crossing point of
main roads.
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Personal goods shops are concentrated Ar Zarni road and in the surrounding areas of
Municipal Market and selling specialized goods like medicine, electronic goods, gold , jewelry and
etc. Building materials shops have Neik Ban road and Bogyoke road. In Ward, the building
materials shops selling building materials, like corrugated iron sheets, cements, etc. Distribution
pattern services and other shops can be found around the Ar Zarni road, Neik Ban road, Bogyoke
road and U Kyaw Yin road. The ward was built on a well laid out-plan and thus, it bears an
appearance of modern urban landscape with parallel roads and street and rectangular blocks.

Generally, economic activities in this award mostly base on the commercial. As a result,
land utilization for residence is largely used and secondly is for commercial activities. In the study
areas, commerce and trade have been well developed.Compared with spatial distribution pattern
landuse in the study area, commercial landuse is increased that is show in figure (3.2).From that
time to early period of 21th century, and the town gradually emerged from subsistent to
commercial level together with its urban and residential growth.

According to field study and observation, there are 8 categories of urban landuse in Dawei
Town. The largest landuse area is the residential landuse( 47.07%). There are many different types
of houses are found (eg. thatch/ wacut roof and bamboo wall, corrugated iron roof and timber wall/
brick wall types, etc.). Accordance with the development of economy of the town, the former
conservation style, old designed houses, which are located at the centre of the town, are replaced
by new modernized concrete roof and concrete or brick wall double storied or triple storied houses.
The commercial landuse area is (17.74%), it is second largest landuse type in study area and but
industrial landuse area is (0.81%). In the case, although industrial landuse area is the smallest one
and the commercial landuse area is the second largest one area in the whole area. It can be said that
with the gradual developing economy status for Anauk Myodwin Ward in Dawei Town, it will get
further progresses and prospects of the socio-economic activities in the giving environment for
near future.

Since at the beginning of the study area, the Dawei Town had experienced economic
growth and development but social infrastructures are little fully developed. The standard of living
of this area was quite high since earlier times. The major economic activities are fishing, retail and
wholesale business and pepper & rubber cultivated and transportation services had increased on
natural environment. In addition, most of the residents living in the urban area have developed
farming fishing (small scale) and retail and wholesale business. This leads to greater opportunities
for employment which may lead to reduction of unemployment problem of the Anauk Myodwin
Ward.

In according to the study area are moderate in economy in due to business owners,
supermarkets and sale centre, other business and water way transportation to Dawei Township.
Hence, the major economy of fishing and transport services such as water way transport and road
transportation are able to provide for many people. In addition the better, income generated
activities can provide sufficiently for their families in giving landuse pattern and environment.
There is few a problems in this area. This problem is for discarding the garbage. Only U Kyaw Yin
Street, Municipal Department is discarded the garbage for the residents. It is essential to keep
garbage system. Thus, if that problem can be solved, the environmental pollution can be decreased
and then beauty and cleanness can be got as a clean environment within the study area.

The findings from the research work clearly show that variation of socio-economic
activities effect on Anauk Myodwin Ward is rather sharp as the income distribution is highly
varied. The residents are better well-off than those of the urban area. They possess better houses,
better maintenance of their environment, good chance of economic activities and owned a host of
modern and expensive facilities. On the other hand, the recreational facilities supports from socio-
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economic activities in study area are highly favorable for the residents. Another finding shows that
there is a sharp spatial variation of social infrastructures in Anauk Myodwin Ward; infrastructures
are used as a highly varied. There are civil land uses (Institutional land use): Administrative Office,
Health Care Center, Basic Middle School, Kindergarten and Pre-School, Digital Communication
Station, Market and Training School, etc. Facilities for the residents of people while is highly used
social infrastructure. But there are some social facilities (clean monastery and pagoda are not seen
in there.

The study also shows the difference of jobs occupations of the the study areas. They have
to work at two or three jobs and to earn enough for the family. While wealthy families in of the
study area are more than one job. Land occupied by people is larger than that of other urban area.
With the increase in population, there is an emergence of multi-jobs occupation and different
income generating operation work that plays an important role for further progress and prosperity
of the Anauk Myodwin ward. On the other hand, if the recreational area can be created or achieved
in each area, then it will benefit from areas to maintain urban sustainability.

Originally, Dawei River serves as a fishing ground, transportation route, and commodity
flow. People of Anauk Myodwin Ward gained much from those social and economic activities in
the given natural environment. Since all residents have to depend on it as the sole water
transportation route. With the economic development, social infrastructure of the urban area also
improved. Social infrastructure improvements are also supported by the government. This
development process (social infrastructures) is greatly helped by the Ministry for Progress of
Border Area and National Races and Development Affairs. Most of the residents are living in the
urban area which are more accessible or can exploit the numerous social infrastructures and
economic activities for the urban area. But these social infrastructures can be used by other urban
area’s residents to a smaller extent.

The economic activities in the study areas are mainly dependent on the exploitation of
natural resources. In addition to it, most of the people living in the urban area earned their living by
fishing, retail and wholesale economic activities, transportation services and as waged earners
.Through this study it has become clear that since the urban residents depend solely on their fishing
ground and retailing and wholesales businesses that can be carried out during the three periods of
duration. It is possible for the residents to take advantage of the three seasons (summer, monsoon
and cool seasons) and suitable for each (business) earning regular income.

Furthermore, it can be said that there are spatial variation of socio-economic activities
effect on urban landuse pattern in Anauk Myodwin ward, Dawei Twon. The residents in Anauk
Myodwin ward have established the highest levels of residential and economic activities. On the
other hand, the residents can use most of the social infrastructures. There are also effected on the
urban landuse.

From the above facts, it can be concluded that " there are landuse variations of socio-
economic activities effects depending on their sequences of favorable urban landuse pattern and its
favourable utilization on landuse pattern. It can improve socio-economic activities on the urban
landuse. If the social infrastructures can be enjoyed in the another urban as in the Anauk Myodwin
ward then all urban areas will equally benefit from them.

Based on the urban landuse pattern variation effects to social and economic activities, and
the benefits of urban economic activities, the benefits on urban sustainability will be considered.
Firstly, if the urban settlements have equal opportunity for social infrastructures, how will it be of
benefits to the economic and social conditions of the all urban areas? Moreover, most uses of
fishing activities are as control and maintain for growth of animals can maintain their ecosystem or
effect the environment. As a result, urban economy and social conditions will improve within a
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short time. They could enjoy equal benefits both economically and socially. As a result, people in
the urban area can direct effect on urban landuse pattern, utilizing the social infrastructure facilities
and economic infrastructure available (e. g. transportation and local primary economy). Fresh Fish,
Prawn, dried fish and prawn products can also be exported directly. Health Care Services,
communication facilities and electric supply, etc will be equally available.

Hence, they can develop these economic activities within a short time. Moreover, if fishing
and transportation activities can be carried on in the three seasons, their economic condition will
also be improved within a short period. That is collectively then the economic and employment
rates will change, and subsequently will be effected by economic multiplier and warehouse
functions will take place in the urban area from different sources and different places, that will
become from an urban area as mega city if border trade improvement in the near future.

The economic and social activities effects on the urban landuse include a wide range of
processes, which are linked to the production and consumption of resources that take places. These
help to produce wealth for people and maintain for them a quality of living. Its activities are the
most important for people because they provide social and economic conditions and lead to
sustainability in each activity. Economic and social conditions are usually due to the processes
beyond the control or influence of individual people and lies with the political, social and economic
organization, government supported infrastructures and economic opportunities for their living.
Hence, the major economy of fishing and retail and wholesale economic activities are able to
provide for many people in the Dawei Township. In addition the better, income generated activities
can provide sufficiently for their families.

Thus, purchasing power of the residents will be increased. To fulfill this requirement,
opportunities are opened for many economic activities. Furthermore, residents invested their
surplus income on social facilities like motorcycles, bicycles and modern facilities, motor boat and
other requirement facilities. They also improved their living standard by improved water supply,
electric supply and education, as well as health care and etc. As a result, consolidated social
development occurs. These social developments, on the other hand, benefit the economic
development. In this development stage, if the urban people are sustained (or) increase in total
development then sustainable urban development can be achieved in the Dawei Township.
Moreover, if the social and economic conditions continue to be as the author supposed them to be,
then the economy will improve and can provide for all the residents, then the development will be
high, and urban people of in Dawei T/S will benefit greatly from the improvement of urban landuse
in the near future.

Based on above study, Government supported infrastructures ( school, clinic, institutions
and etc) and economic opportunities for their living).Agriculture could not support all residents,
Fishing , retail & whole sale business related trades were created by allowing favourable urban
landuse and fishing activities factory .This major economy was able to feed many people and
absorbed further population.

In the development stage, the residents effectively used the infrastructure of urban landuse.
In addition, income generated from major economy sufficiently supply for their family. Thus,
purchasing power of the residents increased. To fulfill this requirement, other economy like
resttaurents, tea shops nad services were developed. Furthermore, residents invested their surplus
income on the social facilities like construction of Dhamayon, Monastery, and NGOs (Pa Ya Hi
Ta) holding of religious ceremonies and Health care services. They also improved their living
standard by improving water supply, electricity, sanitation, education and communication facilities,
etc. As a result, consolidated social developments occur. These social developments, on the other
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hand, that benefits the economic development. In this development stage, therefore, the population
is sustained or increased due to total development on the urban landuse Pattern.

After a second step, Major economy effects to the minor economy and to certain extent
socal development. Although the social conditions of the Anauk myodwin Ward were still
relatively high at present, it will more improve in the near future if there is proper major and minor
economy to feed the majority of the residents.
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Figure (5) Conceptual Framework of socio-economic Process on
Effective Urban L.anduse Pattern of mAnauk NMyodwin Warc
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Conclusion

The study area of Anauk Myodwin ward is located not only in the central part of Dawei
Town but also in the northern part of Tanintharyi Region. It is composed of fifteen Myoma Wards.
It has an area of 10.03 square miles (6421 acres). It is located in the central part of Dawei Town.It
is located between 14° 4' 16 "and 14 °4' 28 "North Latitudes and 98 °11' 34" and 98 °11 '50" East
Longitudes. The total area of Anauk Myodwin ward is 0.007 square miles (42.2 acres). Its area is
0.697% of the total town area. The shape of the study area is rectangular shape. It is bounded on
the north by Ouloke Ward, in the east by Peinetaw Ward, inthe south by Zayit ward and in the west
by Talainhtein Ward. Dawei Town has Tropical Monsoon Climate (Am) and so, it has fairly good
climate. Generally, its soil is fertile and productive. In 2017, the total population is 2237, 1244
females and 993 males. The native ethnic groups of Bamar( Dawei indigenous) , Kayins, Mons,
Rakhines and other minorities have their own distinct migration backgrounds.

From that time to early period of 21th century, the town was gradually emerged from
subsistent to commercial level together with its urban and residential growth. There was more than
settlement in large population aggregates as a factor in emergence of economic activities.
Urbanization is the process of increasing population together with the growth of high order urban
functions. It may also mean the increased in population pressure in its largest urban centre.
Urbanization is a revolutionary process and involves more than settlement in large population
aggregates. It involves large population organized in urban way of life. From the above facts, there
are eight categories of urban landuse in Dawei Town. The largest landuse area is the residential
landuse( 47.07%), different types of houses are found (e.g. thatch/ bamboo cut roof and bamboo
wall, corrugated iron roof and timber wall/ brick wall types, etc.) with the development of economy
of the town, the former conservation style of old designed houses, located at the centre of the town,
are replaced by new modernized concrete roof and concrete or brick wall double storied or triple
storied houses. The commercial landuse area is (17.74%), it is second largest landuse type in the
study area .However the industrial landuse area is just (0.81%), the smallest one in Anauk
Myodwin Ward. Although there is the smallest one, the commercial landuse area is the second
largest one in the whole area. It can be said that with the gradual improvement of economic status
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for Anauk Myodwin Ward, it will get further progresses and prospects of the socio-economic
activities in the near future. In Daweli, urbanization process had grown out like other parts of the
wards, but there were differences in period of history and characteristics.(1)To collect the
document and analyze the current trends in urban landuse development of Anauk Myodwin
Ward.(2)To analyze the problems encountered with the urban development of Dawei and the
feasible solution to them. (3) To render the constructive advice on how to improve the present
urban landuse development from geographical point of view.

Anauk Myodwin ward is between the commercial and residential area. The Central
Business Area (CBD) is around the Municipal Zaygyi. In fact, it is the largest and business area.
The Municipal Zaygyi and its adjacent areas can be included in the centre or core area. As a result,
socio-economic activities highly effect in the urban landuse pattern for the residents. And then, it is
largely used for the second level commercial landuse activities for settlements in Anauk Myodwin
Ward, Dawei Town. As a result, the improvement of quality of living will is improved with
benefits from opportunity of socio-economic activities effective on the urban landuse within a
given natural environment , starting from the lowest local level to regional and national levels can
be given as a good example.
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Quality Assessment Of Distributed Purified Drinking Water in
Taunggoke Township

Khaing Sanda Wint*, Aye Min Oo®, Kyaw Lin Soe®, Nyein Nyein Ei*,
Aye Nyein San”
ABSTRACT

Drinking water quality directly affects human health.The present study has been
carried out in order to evaluate the potable drinking water quality in Taunggoke
Township in 2015-2016 academic year. Physico-chemical parameters like color, odor,
taste, pH, COD, DO, TDS, EC, salinity, iron content, chloride content and bacteria
content were determined. Four different samples such as Shwe Pyi Rakhine, Wai Tharli
Oo, Light and purified drinking water taken from Taunggoke Degree College Campus
were collected in order to evaluate and to compare their qualities. An analysis of various
parameters and their comparison with the standard values of (WHOQO) has been done.
According to the results, the distributed purified drinking water samples are considered
to be safe to drink.

Key words: Drinking water quality, Physico-chemical parameters, theWorld Health
Organization (WHO), distributed purified drinking water

INTRODUCTION

Monitoring of drinking water quality is an important component of water management,
while data analysis is necessary for the identification and characterization of water quality
problems. Assessment is the process by which water quality data is transformed into information.
The quality of drinking water is a crucial factor for human health (Farrukh et al., 2004). Clean
water is generally defined as water that is free from microbial, chemical and physical
contamination. This includes contaminants that present a health risk (e.g. disease-causing bacteria,
toxic metals) and those that have no health risk but can make the water unpleasant to drink (e.g.
poor taste resulting from high iron levels). Microbial contamination refers to the presence of
disease-causing (or pathogenic) microbes, which are generally introduced to water sources by
contact with faecal material. Common examples include Salmonella Typhi and Vibrio cholerae,
which respectively cause typhoid fever and cholera, as well as pathogenic strains of Escherichia
coli (E. coli). The World Health Organization (WHQ) considers microbial pathogens the highest
priority in water treatment given their ability to cause infectious disease. Coliform bacteria are
organisms that are present in the environment and in the feces of all warm-blooded animals and
humans (WHO, 2007). Coliform bacteria will not likely cause illness. However, their presence in
drinking water indicates that disease-causing organisms (pathogens) could be in the water system.
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Most pathogens that can contaminate water supplies come from the feces of humans or animals.
Testing drinking water for all possible pathogens is complex, time-consuming, and expensive. It is
relatively easy and inexpensive to test for coliform bacteria. If coliform bacteria are found in a
water sample, water system operators work to find the source of contamination and restore safe
drinking water (Memon et al., 2011).

There are three different groups of coliform bacteria; each has a different level of risk.
Total coliform, fecal coliform, and E. coli are all indicators of drinking water quality. Total
coliform bacteria are commonly found in the environment (e.g., soil or vegetation) and are
generally harmless. If only total coliform bacteria are detected in drinking water, the source is
probably environmental. If environmental contamination can enter the system, there may also be a
way for pathogens to enter the system. When total coliform bacteria are confirmed in drinking
water, a water system or utility is required to notify its customers within 30 days about the situation
(Soomro et al., 2011).

The presence of fecal coliform in a drinking water sample often indicates recent fecal
contamination, meaning that there is a greater risk that pathogens are present than if only total
coliform bacteria is detected. E. coli is a sub-group of the fecal coliform group. Most E. coli ba
cteria are harmless and are found in great quantities in the intestines of people and warm-blooded
animals. The presence of E. coli in a drinking water sample almost always indicates recent fecal
contamination, meaning there is a greater risk that pathogens are present. Confirmation of fecal
coliform bacteria or E. coli in a water system indicates recent fecal contamination, which may pose
an immediate health risk to anyone consuming the water. Boiling or treating contaminated drinking
water with a disinfectant destroys all forms of E. coli (Haydar et al., 2009).

Chemical contamination refers to metals, organic compounds and other chemicals that
present potential health risks. Water naturally contains many chemicals (sodium and calcium, for
example), most of which present no health concerns. A few chemicals, however, do present human
health risks, especially for children and when contaminated water is consumed over time. They can
stem from both natural sources and human activity like industrial waste disposal and agriculture
(Saddozai et al., 2009).

Physical contamination refers to conditions relating to the water’s physical condition, for
example color, odor, temperature and turbidity (cloudiness resulting from the presence of small
particles like pieces of soil). Most of these present no direct health risk, but they can influence
other factors (e.g. soil particles in turbid water can shelter bacteria) and sometimes make water
unpleasant to drink (Ahmad et al., 2012).

Environmental pollution is the global concern of today. The growth of industrial area is
rapid and very fast thus related anthropogenic activities have also been increased like waste
discharge from industries, transportation and domestic activities. The domestic waste generated is
directly enters into the different sites of water bodies without any treatment. Also the continuous
flow from agricultural waste water contaminates the water source of surrounding area. This entire
problem affects the water resources and ultimately human health. Water is one of the three major
components of the environment; therefore, there exists a close linkage between the quality of water
and the environment which bears an almost importance for eco-system. Natural bodies of water are
not absolutely pure as various organic compounds and inorganic elements remain in dissolved
form. The physical and chemical quality of water vary according to the basin shape and size, depth,
light penetration, precipitation, location, temperature, chemical nature of surrounding soil and
dissolved minerals, pH, etc, and the biological components of the habitats depend upon them. If all
the physical, chemical and biological parameters are in optimum condition, the balance between
these is maintained (Khan et al., 2012).
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The present work was carried out in order to study the purified drinking water
quality of four different samples. The parameters like color, odor and taste were analyzed by visual
and drinking. DO, BOD, TDS, EC and pH were analyzed with the help of water test kit. COD was
determined by titration method. TDS is a general indicator of overall water quality. It is a measure
of inorganic and organic materials dissolved in water. Increased TDS may impart a bad odor or
taste to drinking water.

MATERIALS

Drinking water samples for analysis were collected from Taunggoke Degree
College Campus. Analytical grade chemicals were used for preparing all reagents and solution. *
Iron Reagent # 1(4450).cap and * Iron Reagent # 2 Power (4451) for iron content, Chloride
Reagent #2 (4505DR) contained silver nitrate for chloride content were applied by the use of
water test kit (LaMatte, Test Kit Instruction Manual Code 5905-02).

METHODS

For the analysis of water quality, the main water quality indicator parameters were detected
from the laboratory including physicochemical quality. Physico-chemical parameters like color,
odor, taste, pH, COD, DO, TDS, EC, iorn, chloride, salinity and bacteria content were determined.
The physicochemical quality included: electrical conductivity (EC), pH, dissolved oxygen (DO)
and total dissolved solid (TDS) were determined in the laboratory with the help of water test Kit.
Then iron, chloride and salinity contents were analyzed. COD values were determined by titration
with  KMnO, (new method approved by United Nations Environment Programme Global
Environment Monitoring System (GEMS)/Water Programme, in  collaboration with the
International Atomic Energy Agency , Method code- 08305). All tests were performed at least
three times to calculate the average values.

Questioners to the consumers were used to obtain information about physical qualities like
color, taste and odor. Taste in water can be traced to a number of factors including decaying
organic matter, living organisms, iron, mixing industrial waste etc.

RESULTS AND DISCUSSION

Physicochemical and Bacteriological Properties of Purified Drinking Water Samples

The results of the study are presented in Table 1. Shwe Pyi Rakhine and Wai Tharli Oo
have little less pH values than that of the acceptable level of WHO standard and are slightly acidic.
Light and drinking water from Campus are slightly alkaline, and are generally considered safe.
Electrical conductivity (EC) is measured by passing an electric current through the water and
measured how readily the current it flows. EC of water also estimates the total amount of solids
dissolved in water- TDS, which stands for total dissolved solids. The excellent TDS values are less
than 300ppm; good, between 300 and 600ppm; fair, between 600 and 900ppm; poor, between 900
and 1200ppm; and unacceptable, greater than 1200ppm. Although all samples have more or less
EC and TDS, they are excellent within the acceptable values.

Permission limits for various parameters for drinking water can be found in WHO
standard. In environmental chemistry, the chemical oxygen demand (COD) is an indicative
measure of the amount of oxygen that can be consumed by reactions in a measured solution.
Therefore, COD for drinking water should be nil. Dissolved oxygen (DO) levels will also fluctuate
with temperature, salinity and pressure changes. As such DO levels can range from less than 1 ppm
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to more than 20 ppm depending on how all of these factors. According to the Table 1, all samples
have some distinct COD and DO values.

The salinity was not detected in Wai Tharli Oo and Shwe Pyi Rakhine whereas higher
salinity was found in Light and drinking water from Campus. The chloride contents in all samples
are very less than the WHO standard. In all samples, iron is not completely detected.

Coliform bacteria will not likely cause illness. However, their presence in drinking water
indicates that disease-causing organisms (pathogens) could be in the water system. Boiling or
treating contaminated drinking water with a disinfectant destroys all forms of E. coli.

Table 1. Physicochemical and Bacteriological Properties of Drinking Water Samples

Drinking
Parameter  Light Wai TharliOo Shwe Pyi Rakhine water from  WHO
Campus
pH 7.4 6.3 6.2 7.8 6.5-8.5
EC(uS/cm) 198 26 26 94 400
TDS(ppm) 78 26 19 47 500
DO(ppm) 7.6 7.5 7.6 7.5 5
COD(ppm) 2.4 9.6 7.2 19.2 10
Chloride(ppm) 24 14 12 16 250.0
Salinity(ppm) 100 0 0 100 <100
Iron(ppm) ND ND ND ND 0.3

E.coli 0 0 0 0 0
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CONCLUSION

Since there is no Escherichia coli (E.coli) and iron in all samples, the distributed
purified drinking water samples in Taunggoke Township are considered to be safe to drink.
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Determination of Vitamin C (ascorbic acid) Contents in Green and Red
Pepper Samples from Taunggoke Township by using UV-spectrophotometry
and Titration Method

Kyi Kyi Lwin®, Kay Thi Win Khin?, Kyaw Ko 00, Khin Myo Zin*

Abstract

In this research, vitamin C contents were determined in green and red pepper samples.
The samples were collected from local market in Taunggoke Township. Total vitamin C
(ascorbic acid) has been investigated using two methods, lodometric titration method and UV-
spectrophotometric method. The lodometric titration method was used for this determination
with iodine solution and starch as indicator. In this case, the end point has been seen when the
starch binds to the iodine and then the blue black complex is formed. The vitamin C was dyed
with 2,4-dinitrophenyl hydrazine and the coupling reaction of them and was followed by
spectrophotometric determination. The values obtained for ascorbic acid contents were found in
the range of 41.32 to 26.05 (mg/100g) by titration method and 13.04 to 38.11 (mg/100g) by
spectrophotometric method. The results revealed that ascorbic acid content was very high in ripe
pepper of sample B(r) and green pepper samples have low values. The content of total ascorbic
acid in different samples was compared with results of spectrophotometric method.

Keywords: lodometric titration, UV-spectrophotometric, Ascorbic acid,

2,4-dinitrophenylhydrazine

1. Introduction
1.1 Vitamin C (Ascorbic Acid)

Vitamin C is defined as the generic term for all compounds exhibiting the biological
activity of L-Ascorbic Acid. Vitamin C, has the chemical formula CgHgOg ( Fig 1) and a molecular
weight of 176.12. This water-soluble vitamin is important in forming collagen, a protein that gives
structure to bones, cartilage, muscle, and blood vessels. It also helps maintain capillaries, bones,
and teeth and aids in the absorption of iron. Ascorbic acid plays an important role as a component
of enzymes involved in the synthesis of collagen and carnitine; however, its most vital role is as a
water-soluble vitamin in the human body (Levine et al., 1999).

Ascorbic acid is a powerful antioxidant because it can donate a hydrogen atom and form a
relatively stable ascorbyl free radical. Ascorbic acid facilitates the absorption of iron. (Deekshika et
al., 2015)

HO

Figure 1 The molecular formula for ascorbic acid is C¢HgOe.
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1.2 Effect of Ascorbic acid Deficiencies

Severe deficiency of ascorbic acid causes scurvy. Symptoms appear when the serum level
falls below 0.2 mg/dl. A total body pool of less than 300 mg is associated with symptoms of
scurvy, while maximum body pools are limited to about 2 g (IOM, 2000). Several symptoms of
ascorbic acid deficiency have been recognized including follicular hyperkeratosis, swollen and
inflamed gums, loosening of teeth, dryness of the mouth and eyes, loss of hair and dry itchy skin.
These symptoms reflect the role of ascorbic acid in the maintenance of collagen and blood vessel
integrity. The psychological manifestations of scurvy include depression and hysteria. This
potentially fatal disease can be prevented with as little as 10 mg ascorbic acid per day, an amount
easily obtained through consumption of fresh fruit and vegetables. (Teodoro, et al., 2013)

The Ascorbic acid needs taken in setting requirements and the levels recommended by
FAO/WHO (2002) consultation report are shown in table 1.

Table 1 Recommended Intakes for Ascorbic acid
Group Age RNI (mg/day)
Infants 0 — 6 months 25
7 — 11 months 30
Children 1 -3 years 30
4 — 6 years 30
7 —9 years 35
Boys and Girls 10 — 18 years 40
Men and Women 19 — >65 years 45

*FAO/WHO (2002)

1.3 Toxicity and tolerable upper intake levels of Ascorbic acid

Saturable intestinal absorption and renal tubular reabsorption data suggest that overload of
ascorbic acid is unlikely in humans. The FAO/WHO (2002) report pointed out that the potential
toxicity of excessive doses of supplemental ascorbic acid relates to intra-intestinal events and to the
effects of metabolites in the urinary system. Intakes of 2-3 g/day of ascorbic acid produce
unpleasant diarrhoea from the osmotic effects of the unabsorbed vitamin in the intestinal lumen in
most people. Gastrointestinal disturbances can occur after ingestion of as little as 1 g because
approximately half of the amount would not be absorbed at this dose. Oxalate is an end product of
ascorbate catabolism and plays an important role in kidney stone formation. Excessive daily
amounts of ascorbic acid produce hyperoxaluria. The risk of oxalate stones formation may become
significant at high intakes of ascorbic acid (>1 g), particularly in subjects with high amounts of
urinary calcium. The FAO/WHO Consultation felt that 1 g ascorbic acid appears to be the
advisable upper limit of dietary intake. (Tee, et al. 1997)
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14 Peppers

Hot peppers, also known as chili (or chile) peppers, owe their “heat” or pungency to a
chemical substance called capsaicin. This chemical is concentrated in the cross walls of the fruit
and around the developing seeds. Chili peppers can be mild to fiery hot, depending on the amount
of capsaicin present. Peppers that do not contain capsaicin, such as bell peppers, are considered
“sweet.” (Kaiser, et al., 2014)

The popularity of spicy foods has also increased the demand for locally grown fresh chili
peppers. Pepper varieties differ in fruit size, color, shape, flavor, capsaicin levels, and number of
lobes. While standard bell cultivars ripen from green to red, specialty bells may ripen to various
shades of yellow, orange, brown, white, and purple. (Campos, et al., 2013)

15 Ascorbic acid in Peppers

Fresh peppers are also excellent sources of ascorbic acid (vitamin C), which participates in
several antioxidant processes in peppers besides acting in the prevention of human chronic
diseases, including certain types of cancer, coronary disorder, arteriosclerosis and cataracts
(Rahman, et al., 2006).The hot peppers have great importance in tropical regions of the world. In
Rakhine region, peppers are irreplaceable ingredients in several regional dishes. From the
perspective of plant breeding, the characterization of the accessions with higher vitamin C content
is interesting. Because of the red pigmentation of several samples of pepper, vitamin C content
determined by classical method of dichlorophenolindophenol (DCFI) may suffer interference at the
turning point.

2. Material and Methods

2.1 Sample Collection and Handling

Fresh peppers samples were purchased from local market in Taunggoke Township.
Proper labeling can be made on each sample as: Local name and Shape of various pepper samples.
Table 2 showed the local name and code of pepper samples from Taunggoke Township.

Table 2 Local name and shape of various pepper samples

Sr No Code Local name Shape
1 B(g) Bamar thee (green)
2 B(r) Bamar thee (red)
3 T(9) Taungyar thee (green)

4 T(r) Taungyar thee (red)
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2.2 Materials and Methods of Analyses

In all the investigations, more than three replicate experiments were performed,
unless otherwise stated. All experimental data were computed on the statistical basis. Ascorbic acid
in pepper samples can be rapidly and easily titrated using a standard solution of iodine as titrant
called lodometric titration and spectrophotometric methods are used to find the total ascorbic acid
content of various juice, fruits and vegetables.

2.3 lodometric titration
The determination and analysis of ascorbic acid in the fruits will be found by using
iodometric titration. lodometric titrations are similar to normal titration but the titrant involves an
iodine solution and a starch indicator.
21" + starch -5 blue-black complex — ---------------- (1)

CeHgOs  + b — CeHgOs + 21" + 2H" oo (@)

Once the iodine is made, it can react with the starch to form the blue black complex. In this
case, when the starch binds to the iodine making the blue black complex is formed. For this
experiment, green and red peppers will be compared on their contents of ascorbic acid in
milligrams. (Majidi, et al., 2016)

2.4 Standardization of the lodine SolutionProcedure

Three samples of solid ascorbic acid, approximately 5 mg, 7 mg and 10 mg each are
weighted and placed into three 150 mL conical flask. Add About 30ml distilled water and 4 to 5
drops of starch solution were added to each flask and titrated with prepared 0.005 M lodine
solution until the colour changes obtain a permanent dark blue-black color due to the starch iodine
complex. This titration was repeated to get concordant values. The initial and final volume readings
were sure to record from the burette. The concentration of the lodine solution was calculated for
use in the titration of ascorbic acid in peppers samples.

2.5 Determination of Vitamin C in Pepper samples by lodometric titration method
2.5.1 Sample preparation

Before the extraction procedure, all the samples were thoroughly cleaned
using deionized water to remove any adhering contaminants if present. Vitamin C in the
samples was determined on the same day of purchase to avoid the instability of vitamin C. 100
g of the edible portion of each of the samples were accurately weighed and ground to a
homogenize in a blender. 10 mL portions of distilled water were added several times to a ground
sample, each time decanting off the liquid extract into a 100 mL volumetric flask. Finally, strain
the ground pulp through cheesecloth, rinsing the pulp with a few 10 mL portions of water and
collecting all filtrate and washings in the volumetric flask. The extracted solution was made up to
100 mL with distilled water.

2.5.2 Procedure

Measure 10 mL of sample solution into a 150 mL conical flask. Add About 40ml distilled
water and 4 to 5 drops of starch solution were added to flask and titrated with standardized lodine
solution. The end point of the titration was identified as the first permanent dark blue-black color
due to the starch iodine complex. This titration was repeated to get concordant values. The initial
and final volume readings were sure to record from the burette. The amount of the Ascorbic acid
content in prepared peppers sample solution was calculated.



University Research Journal 2018, Vol(1-B) 37

2.6 Determination of Vitamin C in Pepper samples by Spectrophotometric method
2.6.1 Sample preparation

10 grams of sample was blended was homogenized with about 50 mL of 5%
metaphosphoric acid - 10% acetic acid solution. Then it was transferred into a 100 mL volumetric
flask and was shaken gently until a homogeneous dispersion was obtained. Then it was diluted up
to the mark by the 5% metaphosphoric acid-10% acetic acid solution. Then the solution was
filtered and filtrate was collected for the determination of vitamin C in that sample.

2.6.2 Procedure

To the filtered sample solution few drops of bromine water were added until the solution
became colored (to confirm the completion of the oxidation of ascorbic acid to dehydroascorbic
acid). Then few drops of thiourea were added to it to remove the excess bromine and thus the clear
solution was obtained. Then 2,4-dinitrophenyl hydrazine solution was added thoroughly with all
standards and also with the oxidized ascorbic acid. Total vitamin C employing coupling reaction of
2,4-dinitrophenyl hydrazine dye with vitamin C at 37°C temperature for three hours, the solution is
treated with 85% H2SO4 to produce a red colour complex and followed by spectrophotometric
determination. The absorbance of the coloured solution was measured at 512 nm in a 1 cm cell
against a reagent blank (Rahman, et al., 2006). The amount of Ascorbic acid content (mg/100g) in
prepared pepper sample solution was calculated (cf. section 3.3).

3. Results and Discussion

This study focuses on the determination of Ascorbic acid contents in the green and red
peppers samples. The samples were collected from local market in Taunggoke Township, during
the rainy season. Table 3 represents the sampling sites of peppers samples.

Table 3 Sampling sites of green and red pepper samples

SrNo Code Sample sites
1 B(9) Taunggoke Township
2 B(r) Taunggoke Township
3 T(9) Taunggoke Township
4 T(r) Taunggoke Township

3.1 Ascorbic acid Contents of green and red pepper samples by lodometric titration
method

The contents of Ascorbic acid in the green and red pepper samples were shown in
Table 4. In this research (cf. section 2.6), the values of Ascorbic acid contents were found in the
range of 41.32 to 26.05 mg/100g. Green and red samples of same species were not much different
amount of ascorbic acid content. The samples, B(g) and B(r) were higher value of ascorbic acid
content than T(g) and T(r). It was also found that red pepper more contain the ascorbic acid content
than the green pepper sample.
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Table 4 Ascorbic acid contents in green and red pepper samples by lodometric
titration method
Sr.No Pepper Conc. of I, Sample Titrant Ascorbic acid
"7 samples solution (M) | volume (mL) | volume (mL) (mg/100g)
1 B(Q) 0.0051 10 4.1 36.82
2 B(r) 0.0051 10 4.6 41.32
3 T(Q) 0.0051 10 3.5 26.05
4 T(r) 0.0051 10 2.9 32.34

3.2

corresponding absorbance. Table 5

Construction of standard calibration curve for Ascorbic acid content determination

The Amax Of the 2,4 DNPH with ascorbic acid colored complex (521 nm) (Khan, et al, 2005)
using a UV- spectrophotometer the absorbance of the all standards were taken to construct a
calibration curve. The calibration curve was constructed by plotting the concentration versus the

showed relationship between absorbance at 521 nm and

ascorbic acid content. According to this table, the standard calibration curve (Figure 2) is linear and
passing the origin, therefore Beer’s Law was obeyed with the r? value of 0.9986.

Table 5 Relationship between Absorbance at 521 nm and Ascorbic Acid Content

Sr | Ascorbic acid | Absorbance 1.4 9
No | conc: (ppm) | at 521 nm 1.2 R? = 0.9986
1.0
1 0 0 8 os
c
2 5 0.15 8 06
S 04
3 10 0.32 2 4,
4 15 0.51 0.0 ; ; . . .
5 20 0.65 0 10 20 30 40 50
6 o5 0.82 Concentration (ppm)
7 30 0.98
8 35 112 Figure 2 Construction of standard
] calibration curve for Ascorbic
9 40 1.26 acid determination
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3.3 Ascorbic acid Contents of green and red pepper samples by
Spectrophotometric method

The contents of Ascorbic acid in the green and red pepper samples were shown in Table 6.
In this research (cf. section 2.6), the values of Ascorbic acid contents were found in the range of
13.04 to 38.11 mg/100g. Red pepper samples were obviously higher value of ascorbic acid content
than green pepper samples. The sample B(r) (local name, Bamar thee) was the highest value of
ascorbic acid content and it is hotter than T(r) (local name, Taungyar thee). Comparable result to
the Ascorbic acid contents by two methods with pepper samples plot was shown in Figure 3. The
two results were much not different in Ascorbic acid contents.

Table 6 Ascorbic acid contents in green and red pepper samples by
Spectrophotometric method

rNo Pepper samples Ascorbic acid content (mg/1009)
B(Q) 17.02
B(r) 38.11
T(Q) 13.04
T(r) 25.34
50 -
E 40 -
S
5230
-‘éé 20 A
o
g 10
<
0 T T T 1
B(g) B(r) T(g) T(r)
Samples

Figure 3  The plot of comparable result to the Ascorbic acid contents
by two methods with pepper samples

This research work is to study the contents of Ascorbic acid in green and red pepper
samples from Taunggoke Township market. The ascorbic acid content in these pepper samples
were determined by volumetric method and spectrophotometric method. In lodometric titration
method, the values of Ascorbic acid contents were found in the range of 41.32 to 26.05 mg/100g.
Green and red pepper samples of same species were not much different amount of ascorbic acid
content. In spectrophotometric method, the values of Ascorbic acid contents were found in the
range of 13.04 to 38.11 mg/100g. Ripe peppers more contain the ascorbic acid content than the
green pepper. The sample B(r) (local name, Bamar thee), hot pepper was the highest value of
ascorbic acid. Comparison of results obtained by titration method is a good agreement with results
obtained by spectroscopy method. These results clearly suggest that a wide variety of pepper can
be consumed to meet the daily requirements of vitamin C in a cost effective manner.
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Study on fishing gears and crafts operating target sciaenid fish
in Mon Coastal waters

Ohnmar Min*

ABSTRACT

Study of fishing techniques in Mon Coastal waters was carried out in three different areas in the
year of June 2016 to May 2017. The information about different types of gears and crafts were taken by
monthly visit to the important fishing sites. The aim of this paper is to record the fishery related
technological knowledge specially fishing gears and crafts target two commercial sciaenid fish used in
Mon Coastal regions. Fishing gears were bottom gill net, stationary bag net and otter trawl net. Fishing
crafts were small fishing boat, nga-paung-hlay, ye-pyan-hlay and wan-lat.

Keywords: fishing gears, crafts, sciaenid fish.

INTRODUCTION

In Mon State, Zephyuthaung area support a rich fishery in varied intensities, consisting of
sciaenids (croaker). These fishes are purchased by the few processing plants in the village for
export, mainly to China and Thailand. Fisheries catches of the study areas include multiple species
of fish and crustacean shellfish. These are annually harvested using traditional (bag nets, gill nets
fishery) fishing gears and crafts.

The present paper dealt with some aspects of the fishery of two commercial sciaenid fish
(Chrysochir aureus and Otolithoides pama), which were the most important species as regard to
abundance, in the bottom gill net catches at selected landing centres: Mawlamyine, Kyaikkhami
and Zephyuthaung study areas. Gill net fishing vessels are second most important in Myanmar
fishery in Mon State at that time (Sann Aung, 2003).

Khin Maung Aye et al. (2006) stated that the fishing gears used in inland fisheries were
traditionally developed from small-scale fishing activities and it could fish in large quantity during
the rainy season from June to September. He also stated that fishing could be done all year round in
rivers and inn. In inshore fishery, fishing was operated within around 9.66 km from the shore and
at the depth of 15 m while offshore fishery operated in the wide area of 96.56 km of the shore at
the depth of 15 — 70 m as reported by Khaing Myat Myat Htwe (2012).

Aamir (2015) investigated in Punjab of India that the different types of water bodies spread
over vast area and eight different types of gears (drag net, stationary gill net, cast net, ring cast net,
entangling net, encircling net, fish trap and hook and line) and two fishing crafts (pirogue and
dinghy). Then he also described that the passive and active gears. Passive gears are stationary
gears. It does not have to be draffed, pulled or toward to capture fish. The catch is recovered by
simply removing the gear from the water a time period. No energy is expended on towing, pulling
or dragging of gear. Active gears have to be moved, dragged, or towed in order to capture fish.
They usually require engine-propelled boats and usually involve additional investment over passive
or stationary gears.

* Dr., Associate Professor, Department of Zoology, Taunggoke Degree College
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Thus, the present study was conducted with the following objectives:

1) To observe how many types of fishing gears used by fisherman target two commercial
sciaenid fish in Mon coastal waters

2 To record the length, width, height and mesh size of fishing gears and crafts target these
fish

MATERIALS AND METHODS

The study period was June 2016 to May 2017. The survey was carried out during June to
November 2016 in three study areas of Mon Coastal waters which are known for fishing. The
information about different types of gears and crafts were taken by monthly visit to the important
fishing sites of Mon State namely, Mawlamyine (Lat. 16°29'N, Long. 97° 38" E), Kyaikkhami
(Lat.16° 03'N, Long. 97° 33' E), and Zephyuthaung (Lat. 15° 11'N, Long. 97° 46’ E).

An interaction based data collected from fishing site, professional fishermen, net makers
and net shopkeeper. At the sites the photos of different types of gears and crafts were captured by a
digital camera and sketch were also described. The measurement of length, diameter (width),
height (in crafts) and length, depth (width), mesh size (in gears), were taken by scales.

Sowrce Agriodtaea] Atas, The Repaddic of Utase of Mysrmmar. 2000

Figure 1. Map showing the study areas along
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RESULTS AND DISCUSSIONS

1. Description of fishing gear target Chrysochir aureus (sciaenid fish) in marine
capture (Bottom gill net - passive gear)

The bottom gill net in marine capture was shown in Figure 2 and 3. Nylon monofilament
was popular and was used more than nylon multifilament for netting material for gill net. The
specifications such as the mesh size, the length and depth of the net and hanging ratio vary for
different species.

The length of net was (64) m and the depth was (12) m. The mesh size was (85) mm. The
most common kind of net rope for gill net was nylon of (0.4) mm diameter. These nets were fixed
to the bottom or at a certain distance above it, by means of bamboo poles.

Bottom gill nets were operated in shallow waters or sea areas where the depth ranged
between (5) m or (30) m. The upper rope of net, which was used to straighten the net, was 8 mm in
diameter, while the bottom rope of net, which was tied to the lead ball, was 4 mm. The number of
floats tied to the net was 90 in each set of net. The distance between each float was 0.7 m.

The number of lead balls tied to the base of net was 100 in each set of net. The weight of
one lead ball was from 25 gm to 30 gm. The total weight of lead in one set of net was about 2500
gm. The distance between one lead ball and the next was 0.6 m. The distance between marker
floats which are on the water surface was 32 m.

The length of marker float was 0.3 m and the diameter of marker float was 0.1 m. The
length of rope between the upper tip of net and marker float was 30 m. The diameter of the rope
was 0.3 mm and the type was nylon. The diameter of nylon rope tied to each float to make the net
straight was 0.5 mm.

Figure 3. A) Net maker, B) Marker float, C) Float, D) Lead
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2. Description of fishing gear target Otolithoides pama (sciaenid fish) inland capture

(Stationary bag net or tidal set bag net - passive gear)

The stationary bag net for inland capture was shown in Figure 4 and 5. It was conical in
shape like trawl net, with or without wings depending on the local practice and experience. The
mouth of the net was fastened to two fix poles against the current. When the current carrying the
fish goes through the net, fishes were collected in the cod-end.

Small scale bag nets were operated year round during day or at night. They were used four
times daily; twice during high tide and twice during ebb tide. During high tide, the net’s mouth
faces towards the incoming tidal current and in ebb tide, the net’s mouth faces towards the
outgoing tidal current.

The length of net was (65) m and the depth of the mouth was (6) m. Mesh size was (100)
mm at the net mouth-end and (10) mm at the cod-end. The most common kind of net rope for bag
net was made of polyethylene twine of 380 D/6 to 380 D/12 nylon multifilament of (0.5) mm in
diameter. The diameter of upper rope of net, which was used to straighten net, was 25 mm. The
number of floats tied to the mouth of net was 80 in each set of net. The distance between each float
was 0.5 m.

One line fixed poles consisted of a total of 60 woody poles were tied together and planted
into the floor of the river. On the other side, about 60 m away another similar 60 wooden poles
were tied together and planted into the floor of the river. The length of each wooden pole was about
4 m and 80 mm in diameter. Sixty iron wire ropes, each measuring 7 m in length and about 10 or
20 mm in diameter were used to tie each planted woody poles to the knob ring. A 0.5 m long,
molar block was tied to the knob ring with 35 mm diameter wire.

In shallow waters, the wire was about 16 m long and in deep waters, the length was about
20 m. Between molar block and arm of net was 10 m long join wire. Three bamboo poles were tied
together at that junction. These bamboo poles were submerged in the water. Eight net eyes were
situated around the net’s mouth, between two arms of net.

At net’s mouth, 9 m long and 100 mm in diameter supported bamboo pole were used at the
site of net’s eyes to prevent the constriction of net’s mouth and to maintain the net’s expansion.
These nets were operated in shallow waters or sea areas where the depth ranges between 15 m or

20 m.
O 7
E -
o

Figure 4. A-B. Sketch tidal bag net in inland capture (passive

Figure 5. A-B. Tidal bag net in inland
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3. Description of fishing gear target two sciaenid fish in marine capture
(Otter trawl net — active gear)

The otter trawl net has a bag of netting in shape and larger (Figure 6 and 7). They are
the major nets used for demersal fishing. The sides of the bag are extended outwards by the
addition of wings of netting to large, rectangular, wooden “otterboards”. The otterboards are
towed by a pair of very strong steel cabins, the warps, which are attached to the otterboards in
such a way that the pressure of water causes the otterboards to diverge as they move, pulling
the mouth of the net wide open horizontally.

The under-edges of the otterboards slide over the seabed and are shod with steel for
protection. The head-rope to which the upper lip of the trawl net is laced, is usually about 30 -
40 meters long, and bears numerous hollow metal floats which keep it a few meters above the

bottom. These nets were used in sea areas where the depth ranges between 80 - 90 m.

Figure 6. A. Sketch otter trawl net Figure 6. B. Selecting and preparing
marine capture (Active gear) the otter trawl net

Figure 7. Otter trawl net in marine capture (Active gear)
A) Net, B) Marker floats, C) Hollow metal float, D) bottom sand bags
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4. Description of small fishing boat target Otolithoides pama in the Thanlwin river
(Figure 8)

The small fishing boat / Nga-hpan-hlay has a capacity of only two fishermen that can
propel the boat at the two end points. The boat is usually 1.5 m long, 0.3 m width and equipped
Chinese engine. Internally partitioned by multi-piece wooden logs from strength and nesting to
overcome jumbling of fishes. The boat is usually used for carrying fishes from catchment area
to bank of the river.

Figure 8 (A-B). Small fishing boat / Nga-hpan-hlay

5. Description of fishing boat target Chrysochir aureus in marine capture (Figure 9)

The dimension of gill net boat was about 13 m long, 3 m wide and 4 m high. Chinese
engine, HP 80 was used. The cost of some boats was about 150 to 200 lakhs kyats. Each gill
net boat had about 200 sets of net for catching fish and 8-10 workers. About 20% of the boats
were anchored in the sea and went to the jetty about once in three months. The fish were
carried to the jetty by using carrier boat, locally called “Kae” hlay or Nga-paung-hlay.

However, about 80% of gill net boats made 4-6 days fishing trips, carried ice in
insulated fish-holds. One trip carried about 12-15 ice boxes. One ice box contained about 500
kg of fish. After landing, fish was transported to market by yoked baskets, trolley cars, etc.
Almost 30% of the landed fish was marketes fresh; about 40% was transported as fresh fish
with ice and marketed; 20% was sun-dried and salted and the rest was made into nga-pe.

Figure 9 (A-B). Nga-paung-hlay / “Kae” hlay
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6. Description of fishing boat target Otolithoides pama inland capture (Figure 10)

Ye-pyan-hlay or daily trip fishing boat was a round bilge carvel planked boat, usually built
with ‘Thitmar’ or hard wood. They are used for catching fish with gill nets in Mawlamyine and
engaged in daily fishing; do not carry ice on board for preservation of the catch. The catching is
done two times within 24 hours, once during high tide and another during ebb tide.

After landing, fish was transported to market by car or by motorbike. The landed fish was
marketed fresh or was transported to the company as iced fish. The cost of Ye-pyan-hlay or daily
fishing boat was about 50 lakhs kyats. The dimension of the boat was about 9.5 m long, 1.5 m wide
and 3 m high and used Chinese engine HP 40. One boat has eight sets of net and four workers. One
trip carried about 4 ice boxes. One ice box contained about 50 kg of fish.

Some fishing boats cost about 20 lakhs kyats. The dimension of the boat was about 8.5 m
long, 1.0 m wide and 1.0 m high and used Chinese engine HP 25. One boat had three sets of net
and two workers. One trip carried about 2 or 3 ice boxes. One ice box contained about 25 kg of
fish.

~nie” SR

Figure 10 (A). Ye-pyan-hlay
(about 50 lakhs kyats) (about 20 lakhs kyats)

7. Description of fishing boat target the two economically important sciaenid fishes
in marine capture (Figure.11)

Bottom trawl or otter board trawler (Wan-lat) were used for deeper regions marine fish at
Ye township. The cost of this boat was about 800 lakhs kyats. A fishing trip last for about 8
months. The dimension of the boat was about 13.5 long, 4 m wide and about 9 m high. The boat
used Hino engine EH. 500. Each otter trawler had over 100 sets of net for catching fish and about
12 to 13 workers.

The fish available depended on the fishing area, the amount of fishing gears, the experience
of the workers and expenditure. The earning for boat workers depended upon the weight of fish
caught, and the average price of fish. The workers were given 10% of the income. In some fishing
boats, not only the boat owner but also the workers could equipped the fish boat with own sets
of net. The fish caught were entitled

according to the number of sets of net owned. The boat owners did not need to pay
additional money to these workers.

Field survey was done to study in detail about gill nets in Kyaikkhami, about set bag nets in
Mawlamyine, and about otter trawl nets in Ye areas. The owner of the bag nets and otter trawl nets
had to auction for the fishing ground and paid licene fees yearly. Gill nets could be used in any
fishing ground after paying licene fees to the Department of Fishery (DOF).
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In Mon coastal waters, exploitation is almost entirely by traditional crafts and gears. All of
the villagers earn their livelihood wholly or partially from marine and estuarine fishing. In
particular, bag net fishing for a variety of fishes is the backbone of the fisheries sector in the Mon
coastal regions, especially in Mawlamyine and Kyaikkhami areas. The gill nets fishing for a variety
of fishes are Mawlamyine, Kyaikkhami and Zephyuthaung areas.

In the study areas, three types of fishing gears used by fishermen are bottom gill net,
stationary bag net and otter trawl net target two commercially sciaenid fish (Chrysochir aureus and
Otolithoides pama). Four common fishing crafts (small fishing boat, nga-paung-hlay, ye-pyan-hlay
and wan-lat) have been investigated. The average catch per net fishing varied depending on the
fishing months and fishing grounds although small scale of bottom gill net fishing operation was
made year round.

The demersal fishes are distributed according to depth. Different species complexes may
occur in the same general area but at different depths according to FAO (2005). Stromme et al.
(1981) stated that the deep sea fishes were generally found below 100 m and includes various
snappers (Lutijanus sp.) and groupers (Epinephelus sp.). Of the collected data in the study areas,
two commercial sciaenid fish (C. aureus and O. pama) were found at depth less than 100 m.
Therefore, the distribution of sciaenid fish species in this study followed the pattern as reported by
Stromme et al. (1981).

CONCLUSION

The mesh size of the fishing gears varies. Out of these gears, it has been observed
that severe damage the fish is caused by bag net. The mesh size of the bag net (cod-end) should be
increased from 10 mm to 20 mm. So that the sand, very small fish fingerlings and other wastes
should not be retained in the net, otherwise it conserves decrease in fish population by catched.
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Observation on Some Commercial Ichthyological Fauna from
Thanlwin River mouth

Than Than Htay *

Abstract

Observation on some commercial fish fauna were conducted in three study sites of
Thanlwin River mouth. The study period lasted for seven months from June 2012 to December
2012. A total of 41 fish species of 38 genera belonging to 27 families under 10 orders were
recorded in the study area. Among the collected fish species, nineteen species were exported to
other areas and foreign countries. Out of nineteen exported species, eight species were ‘top’ ten
exported marine species. The economic position of recorded species were distinguished as
highly commercial, commercial and minor in commercial. The types of fishing gears and their
target species were also observed.

Key words: Top ten exported marine fish, role of economic importance of fish, fishing gear

Introduction

The rivers in Myanmar are very important for the inland fisheries because of the fertility of
the soil with the catchments area of rivers which is a crucial factor in the ecology for the abundance
of aquatic fauna and flora. The inland fisheries are mainly situated on the riverine system of the
country. The main rivers in Myanmar are Ayeyarwady, Chindwin, Sittaung and Thanlwin (DOF,
2011).

Myanmar has rich freshwater and brackish water fishing areas in the coastal and extensive
big river systems including Thanlwin River (DOF, 2007).

The fishery sector plays an important role in contributing social and economic development
of Myanmar, especially for substantial increase in the fish supply for domestic consumption and
for export. Fish resources are generally marketed fresh or frozen, processed into fish paste or dried
(DOF, 2007).

Thanlwin River mouth lies off' the north central part of the Gulf of Martaban (Mottama)
coastline, between 15° 00" to 16° 30' N Lat. and Long. 97° 21" to 97° 36" E. Thanlwin River is one
of the longest river in Myanmar and the highest amount of fish fauna is produced from this river
(Stromme et al. 1981).

A fishing implement is the equipment with which aquatic resources are captured. Gear is
also used in harvesting organisms. Moreover, the same gear can be used in various ways. The gear
selection which may vary in respect of season, water body and types of fish. The gear efficiencies
are based on certain established principle (Islam et al., 2013).

Therefore, various kinds of fishes had been observed in abundance and most of the fish
caught contributed as the major component in the commercial products of the study areas. The
present study focused on commercial important of some fish fauna in Thanlwin River mouth was
conducted by the following objectives: —

- to classify commercially important fish species in the study area

- to observe the types of fishing gears and their related target fish species.

* Dr., Associate Professor, Department of Zoology, Taunggoke Degree College
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Material and Methods
Study area and study sites

Thanlwin River mouth ranged from Mawlamyine (Lat. 16° 21' — 16° 37" N, Long. 97° 37" —
97° 44' E) to Mudon (Lat. 15° 55' — 16° 25" N, Long. 97° 35' — 97° 63' E) was chosen as study area
(Fig. 1).

Three study sites such as Kyauk-tan, Ka-don-paw and Ka-mar-wet were chosen in
Thanlwin River mouth.
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Fig. 1 Map of Thanlwin River mouth (Source: Google Earth, 2012)

Study period
Study period lasted from June 2012 to December 2012.

Specimen collection and identification of fish species

Specimen were collected from the markets and local fishermen. The photographs were
taken prior to preservation in 10 % formalin for further identification. Identification keys and
other morphological characteristics were applied according to Talwar and Jhingran (1991),
Rainboth (1996) and Nelson (2006).

Top “ten” exported fish species were defined according to Sann Aung (2003). The
species were (1) Hilsal/Nga tha lauk (2) Pomfret/Nga moke (3) Tongue sole/nga khway sha
(4)Yellow croaker/Thin war (5) Ribbonfish/Nga da gon (6) Threadfin/ka ku yan (7) Croaker/
Pote tin (8) Mackerel/Nga kun shut (9)Fillet and (10) Assorted marine fishes/ Nga myo zone.

Commercial value of fish species

The commercial value of each species was also recorded by direct interview survey with the local
fish sellers and Department of Fishery, Mon State. Moreover, according to Sann Aung (2003) and
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Indicative Price of Export Fish and Fishery Products (2010-2011),and Fish Inspection Quality Control
Division, Department of Fisheries, the role of economic importance of fishes were recorded.

Utilization of fishing gears
In the study area, the utilized fishing gears were recorded with target species by direct
observation and interview survey.

Results
Species composition of fishes in the study area
A total of 41 fish species belonging to 38 genera of 27 families under 10 orders were
collected. The highest number of species was recorded in order Perciformes (21 species, 51 %)
followed by Siluriformes (8 species, 20 %) and the least number of species in order
Osteoglossiformes, Elopiformes, Aulopiformes, Cyprinodontiformes, Scorpaeniformes and
Pleuronectiformes with only one species (2 %) each in the order (Fig.2).
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Fig. 2 Species composition (% of total) of the fishes in the study area

Commercial importance of recorded fish species

Among the collected 41 species, nineteen species were listed as economically important
and exported to other areas and foreign countries. Moreover, of nineteen species, eight-species
were listed as ‘top’ ten exported of marine species. These eight species were Tenualosa ilisha
(Nga-tha-lauk), Lates calcarifer (Ka-ka-dit), Scomberomorus guttatus (Nga-kun-shut),
Eleutheronema tetradactylum (Nga-tha-yaw), Leptomelanosoma indicum (Ka-khu-yan), Trichiurus
lepturus (Nga-da-gon), Pampus argenteus (Nga-mote-phyu) and Cynoglossus lingua (Nga-khway-
shar)

The role of economic importance of recorded fish species

The roles of economic important fish species were distinguished as three categories such as
highly commercial, commercial and minor in commercial. In sampling, 17 species (51%) of highly
commercial, 21 species (42%) of commercial and three species (7%) of minor in commercial
values were described in Fig.3.
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Fig. 3 Percentage composition of commercial fish species under three categories
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Fish and fishery products

Fishes could be utilized as food in many ways such as fresh state, dried salted, smoked,
fish paste, fish sauce and fried swim-bladder. Economic aspect of fishery products from the study
area was also described (Fig.4). Most of collect fish were marketed in fresh state.

From these collecting areas, economically important fish species of 22 species can be
produced as salted dried fishes. Eleven species were processed for fish paste and six species were
processed for salted fish in the selected study area.

The swim-bladders of the three species namely Arius spp., Leptomelanosoma indicum and
Otolithiodes pama were processed for dried in the study area. All the fish species caught in this
study area have their significant commercial values.
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Fig. 4 Numbers of species in the economic aspect of fishery products
in the study area

Fishing gears utilization in the study area

Five kinds of fishing gears such as Nga tha lauk pike, Bottom set gillnet, Beg net, Fence
net and Hook and line were recorded in the study area. Different fishing gears were used to catch
different target species based on the condition of the fishing habits. The fishing gears and their
related target species were described in Table 1.

Table 1 Types of fishing gear and target fish species of the three study sites

Type of fishing

Sr.No gear Fishing month Target species
Nga tha lauk pike  Sept. to Nov. Tneualosa ilisha
2 Bottom set gillnet  Aug. to March Leptomelonosoma indicum, Polymemus
paradiseus, Arius spp.
3 Bag net Jan to Dec. Miscellaneous
(Tiger mouth net)
4 Fence net Jan. to Dec. Miscellaneous

(Kan wein pike)
5 Hook and line May to Sept. Miscellaneous
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Discussion

Fishing also plays as a significant role in the economy of the Thanlwin River mouth. The
survey of commercially important fish species in this area was carried out from June, 2012 to
December, 2012.

During the study periods, a total 41 species of 38 genera belonging to 27 families under 10
orders could be recorded and identified.

In the present study, the highest numbers of 21 species were recorded for order
Perciformes. It could be assumed that the species of order Perciformes were the common one in the
study area. The present finding agreed Ni Ni Lwin (1995) and Su Su Hlaing (2010) who stated that
the highest number of species was recorded in order Perciformes.

Among the recorded fishes, most of the species were used for local consumption. Out of
the total recorded species, 19 species were listed as economically exported to other areas and
foreign countries as noted by local fishermen and Department of Fishery, Mon State. Moreover, of
19 species, eight species were listed as “top” ten exported of marine species. This finding agreed
with Sann Aung (2003).

The role of economic importance was distinguished as three categories: highly commercial,
commercial and minor in commercial. Seventeen species were highly commercial, 21 species were
commercial and three species were minor in commercial. Distinguishing was followed by Sann
Aung (2003), Hla Win et. al., (2008) and base upon local demand and also Inductive Price of
Export Fish and Fishery Products (2010-2011), Fish Inspection Quality Control Division,
Department of Fisheries.

In the present study, fishes could be eaten as food in various ways such as dried, salted,
pasted, dried swim bladder and fresh state. According to department of Fishery, fish could be
utilized as food in many ways: fresh state, dried, swim bladder etc. for locally and also export to
many other countries to earn foreign currency.

The production of swim bladder is one of the most important articles and also fetch high
price. In the study area, there are three species of swim bladder such as Arius spp.,
Leptomelonosoma indicum and Otolithiodes pama were recorded . O. pama is not popular for the
taste, but their dried swim bladder are valuable for the fishing products. Fourteen species of dried
swim bladder were recorded from Thanbyuzayat Township, Mon State (Yee Yee Win, 1997).

Five kinds of fishing gears were recorded in the study area. The different kinds of fishing
gears have different functional properties. Fishing gear is the link between the fishermen and the
fish. The fishermen select the gear, they used on the target species and habits (Hovgard and Lassen,
2000).

Fish species are abundant major commercial important in the study area. Hilia has
occupied a very important position in local consumption as well as in export market.

Nowadays, Tenualosa ilisha and Otplithoides pama were also gradually decreased in size
and declined in catch weight of fish year by year. This is because of environmental degradation,
utilization of small mesh size and human impacts, etc.

Therefore, it is important to have public awareness and educational talk concerning
sustainable use of natural resources because it is the usual requirement of natural resources for
every human and to improve the socio-economic development.



University Research Journal 2018, Vol(1-B) 95

Conclusion

The present study was study was focused on commercial important of some fish fauna in
Thanlwin River mouth. Thanlwin River mouth is not only varieties of inland and marine fish fauna
but also a distinctive inland fisheries areas. Fish resources are generally marketed fresh or frozen,
processed into fish paste or dried. Various types of fishing gears are operated in Thanlwin River
mouth.

Nowadays, the commercial fish of Lates calcarifer, Tenualosa ilisha and Otolithoides
pama were more declined from year after year because of physical conditions, climate changes,
utilization of small mesh size and human impacts, etc.

Therefore, it is important to have well- management program and public awareness
concerning sustainable use of fish fauna for generation.
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Study on the characteristics of some Myanmar chicken breeds, Gallus

spp. in the vicinity of Yangon, Myanmar
Theingi Soe Myint', Aye Aye Thant® Khin Gyee Maung? Myint Myint Sein® and
Moe Moe Kyaw’
Abstract

This research paper is about Myanmar chicken breeds chosen from four study sites in
Yangon Region conducted from 27" June to 30" June, 2014. External characters of the recorded
chicken were noted as comb type, ear lobe, shank color and sex determinations followed by Jull,
1975. A total weight of individual birds was also recorded. Interview questions were done by
local chicken owners. According to the data, pea comb type of the head regions, brown color of
the eyes and white color of the ear lobes were mostly recorded. And then, average body weight
of both males and females slightly varied in all study sites. Four utilization patterns studied in
domestic chicken were food, fancy, sales of market and sports or games. The findings of the
present paper were discussed especially on the aspects of poultry managements.

Keywords: Sex determination, utilization patterns, poultry managements

Introduction

Man success on earth is attributable largely to animals that have fed, clothed, and
carried him and cultivated his fields. Animal agriculture utilized biological process to produce
animal products useful to man. Historically, the great livestock countries of the world have
supported the most advanced civilizations and have been the most powerful (Campbell, 1977).

The domestication of animals that serve mankind is aboutlO thousand years old.
Although there have been “growing pains” through the years, with each succeeding step in his
advancing civilizations man has become more dependent upon animal and their products.
Supporting successful animal production are years of experience and scientific research. Just as
they do today, animals served man in early times in many ways other than as food. Animals
serve mankind as subjects in experiments for medical and scientific research. In short, animals
contribute greatly to both the mental and the physical health and well-being of mankind
(Campbell, 1977).

The original habitat of the modern breeds of chickens is south and central India, the
Himalayan Terai, Assam, Burma (Myanmar), Ceylon and throughout all the countries to the
southward, on into Sumatra and Java with its string of lesser islands to the eastward. There are
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four known species of wild fowl, and they belong to the same genus called “Gallus” meaning
a cock (Jull, 1977).

The four species are as follows: (1) Gallus gallusorG. bankiva, the Red Jungle fowl;
(2) Gallus lafayetti, the Ceylon Jungle fowl; (3) Gallus sonneratii, the Grey Jungle fowl; (4)
Gallus varius,the Javan Jungle fowl. The Javan Jungle fow! differs from the other three species
in having a single- median wattle, a smooth-edged comb, truncated neck hackles, and an extra
pair of rectrices, or tail feathers. The general distribution of the four species is as follows: the
Red Jungle fowl is widely distributed through eastern India, Burma (Myanmar), Siam (Thai),
and Sumatra; the Ceylon Jungle fowl in Ceylon; the Grey Jungle fowl in western and Southern
India; the Javan Jungle fowl in Java and adjacent islands (Jull, 1975).

A