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Transportation Pattern and Wholesale Sectors in PyaCity

Nwe Yin Min*, Tun Wirf, Thin Thin Myat, Khin Myat Myat Mor{
Abstract

Pyay City is located in the transitional zone between tlyezDne of Central Myanmar
in the north and the Wet Ayeyarwady Deltaic Region ingibigth. It is situated on the eastern
bank of Ayeyarwady River in Pyay Township, Pyay DistrBago Region. The area of Pyay
City is 34.48 sg.km (13.31 square miles or 8521 area). The gofaulation was 116,418
persons in 2019. This paper tried to present the Transportatt®riPand Wholesale Sectorsin
Pyay City.Pyay City has good communication and tranaport in Bago Region. Location of
all economic activities in Pyay City is influenced by essibility, governmental department,
universities, private hospital and good transportations Tgaper highlights the economic
transformation after the construction of Nawaday Bridgedrashges in wholesale sector in the
period from 1990 to 2019.

Key words: transportation pattern, wholesale sector change

Introduction

Pyayis the second largest City in Bago Region. Pgaglso an exchange center
between Upper and Lower Myanmar and Rakhine sRyay Cityis at a junction point.
Economic condition and transportation, also dewelophe Port of Pyay was the most
important function of commodities flow until 199&yeyarwady River is used for carrying of
heavy and bulky goods from Pyayto neighbouringaesgi Urban expansion rapidly occurs in
PyayCityand it become commercial center and tramafion center for its hinterland.
Population growth, urban expansion and transporiasectorare changes of urban functions.
Spatial distribution of wholesale sector is relat@ghysical factors, transportation, population
growth and economic factors.

Study Area

Pyay Cityis located in the northwestern part off@#&egion. It is situated on the east
bank of Ayeyarwady River. Its latitudinal extentfrom 18° 45N to 18° 52 N and the
longitudinal extent is from 95° 1'2ZE to 95° 17 E. It has an area of 13.31 sqg. miles or 34.48 sq
km and consists of ten wards. In 1973, there arerseards (Nawin, Ywabe, Shwegu, Sinsu,
Sandaw, Khittayar Myothit and Kyaunggyi-Odan) inayCity. The total population of Pyay
City was 69, 940 persons in 1973 and it increase®Bt{332 persons in 1983, then to 116, 418
persons in 2019. The increase of population, terekits settlement area is to the east, north
and south. Area of Pyay is 17.1 sg.-km (6.51 sdeshirom 1959-60 to 1989. The urban area
did not changed. But the number of population: arhaction and settlement area change is
progress. So, wholesale sector changes are fouPykiyn City.

Research Problem

Prior to the construction of Nawaday Bridge in 19Byay City has been the exchange
centre of goods between the upper and lower MyarandrRakhine State. Wholesale shops
dominated the economic activities of the City. Aftike construction of Nawaday Broker Sale
Centre and loading and unloading truck gate compgonas found near Nawaday Bridge,
warehouse in the City were moved to that newlynied sale center. As a result, wholesale
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sector of economic activities in Pyay City has eeambscure. However, the former wholesale
area were replaced by retail shops.

Therefore, the research problem is that althoughtthinsportation function and other
types of function have markedly improved in PyayyCihe status of Pyay City has decreased
from regional trade exchange centre to local exghaentre.

Aim and Objectives

The aim of this paper is to investigate the ecordmainsformation after the
construction of Nawaday Bridge in Pyay City.

The objectives of this paper are:

- To investigate the expansion of urban area in Bigy

- To examine the spatial distribution patterns of lgkale sectors in Pyay City.

- To analyze the transformation of economic activdffected by change of
transportation patterns.

Sources of Data and Methodology

Data collection The changes of wholesale sector of the study aeeinvestigated by
field observations to get thorough understandingeomnomic activities of the study area and
data were collected from secondary sources. Secpniddéa were taken from various offices
such as Township Administrative Department for gahénformation data, Department of
Township Development Committee for land use datd araps, Population and National
Registration Department for population data etcstibhution of wholesale sectors were
obtained from field survey, questioners and in@mg.

Data processing was done from extracting geogeaghjects such as ward boundaries,
roads, and streets by using Geographic Informaigstem is used to present the change of
wholesale sectors.

Background of the Study Area
Phase of Development in Pyay City

Pyay City is situated on the eastern bank of Ayegdy River. Thayekhittaya
(Srikshetra), one of the ancient Pyu Cities, ligs fniles southeast of Pyay city on the eastern
Bank of Ayeyarwady River.Thayekhittaya (Srikshet@ay was founded by King Dutdabaung
in B.C. 443-373.In 636 Sasana Era, the city wastrojg=d in the region of King
ThupyinnyaNagaraSeinda.According to the legend,By®birkshetra moved to the present
place of Pyay city and named it PyuMyo which latieanged to Pyay. The British mentioned it
as Prome when it was included in Bago Region.

In 1862, Pyay City - rebuild comprising five wardmmely Nawin, Shwegu, Sandaw,
Ywabe and Sinsu was opened. In 1877, the firstvegilline - Yangon with Prome, was
constructed.After the construction of Yangon - Peorailroad and open the port of Pyay. Its
was good transportation and communication, peopte&emfrom nearby areas and other
region.In 1968 - Teachers Training School was ogeaneSinsu ward.In 1973, Pyay City is
divided into seven wards (Nawin,Ywabe, Shwegu, &inSandaw, KhittayaMyothit and
Kyaunggyiodan). In 1987, the YadanarManaung newdw#wabe Ward).In 1990, the area of
Pyay City was 5376 acres or 21.75 sq.km.

In 1990 - Shwetagar (1) to (4) were emerged in HeStke Village Truck. In 1992,
Gnandamar Industrial Zone 1 was established at ¥wa&hrd.In 1993, Nawin New Ward at
Nawin. In 1994, AungsanPyitharyar (1) and (2) awiteln 1997, the construction of Nawady
Bridge, Pyay can connect with easy to Ayeyarwadgi®eand Rakhine State.
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After the construction of Nawaday Bridgehe tcommunication- improved but the
commercial — reduced. In 1999, Industrial Zone 2 wstablished at Ywabe. The government
offices - shifted from the urban center to nearkigh Way Bus Terminal.In 180ct, 1999,
Pyay become a City of Bago Region (West).
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Figure 1. Urban Growth of Pyay City
Source: Planning Department, Pyay Township

In 1979, Pyay Regional College was moved to Proineyas changed to Pyay
College.In 1999, Pyay Degree College and Teachadiig school - upgraded to Pyay
University and Education College. GTC (Governmerthnology College) upgraded Pyay
Technology University.After 1999, Pyay General Htadgs relocated and upgraded. In 2001,
Nawaday warehouses, cargo trucks compound and sdieleenter is established High Way
Bus Terminal and near the Nawaday Bridge emergéaatikYwathit.
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Figure 2. Dominant Landmark Pyay City (199(-2019
Source: General Administration Department, Pyay
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In 2003, Aung San Pyitharyar (3) and Koethaung gagl (2). In 2004, Computer
University was opened at Pyay Technology UniversityPyay City. Pyay Technology
University relocated in Hnawgon Village Tract. 1012, in the region of New Government,
Pyay was changed to District Town because the heatiy of Bago Region rejoined to the
main headquarter of Bago Region. Wholesales fundias transferred from the urban center
to the Nawaday wholesale center.

Human Factors
Pyay City is situated at the junction of rail roa®tor roads and waterway. The
increase in population due to the accessibility gmadd location.
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Figure 3. Total Population of Pyay City (1973-2019)
Source: based on General AdministrationDepartment, Pyay

In 2019, Ywabe Ward is the most populated area 82698 persons due to the large
area, Pyay University student are stay, and the muad run through the middle of the Ward
and the least was Nawaday Ward with 3,444 persons.

Figure 4. Distribution of Population in Pyay City (2019)
Source: Population and National Registration Departmeny, Pya
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Economic Factors

Economy is thanainly on the trading of agricural productsAfter 1988, changes «
economic policy areimergence of more brokers, wholesales and retadexs private
entrepreneurs and Banks. 2001, Broker sale center was established at Hayw&Vard ant
industrial zone 1 and 2 in 1993 and in 2( After the construction of&lwaday Bridg, the
communications improved but the commercial ereducedAt present, the treading of Pyay
slow andexchange center of upper and lower Myan

Transportation Factor

Pyay city, at a junction poin port of Pyaywas the most important function
commodities flow until 1997 After construction of Nawaday Bridge, important pbrt
function has declined.

Figure 5. Transportation Road in Bago Region (V'
Source: Construction Deftment

Nawaday Bridge

It is constructed across the Ayeyarwady River tonext Pyay Township on the e
bank with Padaung Township on the west. Before ¢bastruction of the Bridge, tf
transportation between Pyay and the townships ofetdte AyeyarwadyRiver had to rely ol
the Zcrafts. The construction of Nawaday Bridge waststhon March 1, 1994 and opened
September 18, 1997. It now connects Ayeyarwady degvith those of Rakhine State &
Magway Region. The flow of trade is getting bettad ‘moother with less timyay become
a centre of exchanging upper and lower Myanmar g

The Role of Wholesale Sectors

Wholesale trade is established and developed ig. Pyay is situated as a transitio
Zone of Upper Myanmar and delta reg It cancontact with Rakhine State by the highway
Pyay-Taunggup through Sin Te which is located on theosjip side of Pya So, wholesal
trade flourished in PyayAfter the construction of Nawadaybridge, the goads sent to Pya
by 8wheeled or 10 wheeledutk cars after passing through Nawaday bi. Because of th
expensive toll of Nawadaybridge, some goods aréongertransported tByay and they at
stationed at Oakshitpin Village of Padaung townstiiyich is the junction point so, the brok:
sales entre enterprise emerges at Oakshitpin.There apijpeadirect trade of rice froi
Ayeyarwady Region with Minbu, Munhla, Pakhoukku $8nding the rice to those tos by
the motor way of Monywa Ye Oo.i¢e are also sent to Taungg
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Paddy, beans and pulses, Rice, beans, dried fish, dried
maize, sesamufnackbone — prawn ngafdiMyanaung,
Wethtikan, Paungdale) Kyankhin, Hinthada, Pathein

Agricultural crops
(surrounding townships —
Nattalin, Paungde,
Gyobingauk, Zigon, Thegon
Shwedaunc

Onion, potato, chile, jaggery,
tamarind
(Magwe, Minbu, Minhla,
Yesagyo, Pakhoukku)

Figure 6. Commodity FlowPatterns in Pyay City beftt®97
Source: Interview, 2019.

The establishment of the apartment of brokers’ssakntres in the Outskirt area of
Pyay and the restriction of not to enter the dowmtdor the large truck cars, the brolers’ sales
centres in the town have to carry the goods ta @entres from the outskirt by small freight
Van. So the transport charges become expensivéhiobrokers.

So the selling price of the beans and pulses asaims® becomes high because of the
various expenses and as a result of it the tradihgndered. In trading the beans and pulses, if
there is dissatisfaction with the weighing agaithwplatform scales (weighing machine) of
merchants’ association. There are quick paymenesysin Pyay. It is easy to travel to other
places and regions through Pyay and cheapen trdrdprges are attained by the water way

from Pyay.
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Figure 7. Wholesales in Pyay City Figure 8. Wholesales in Pyay City

before the construction of after the construction of
Nawaday Bridge NawadayBridge

Source: Field Survey, 2019. Source: Field Survey, 2019.
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Findings and Suggestions

Pyay City is situated in Bago Region (West) anithéssecond largest City in theRegion
next to Bego. It lies on the eastern bank of theysywady River at the junctions of road,
railroad and waterway between the upper and lowgarivhar as well as Rakhine State. Its
locational advantage enhances the developmerdadé gxchange centre.

In 1973, Pyay City comprised seven wards with altpbpulation of 69,940 and the
number of wards increased to ten wards and of pdipul to 116,418.Thepopulation growth
rate was fairly high with migration people from aurarea and other townships as job
opportunity was high with commercial activities. eThiapid increase in the number of
population was also due to the improvement in partation, particularly after the
construction of Nawaday Bridge in 1997 and thel#stament of Khittayar Industrial Zone (1)
in 1990.

The increasing population demands more land fdtese¢nt. With seven wards, the
area of Pyay City in 1990 was 21.76 sg.km (537@scand the city area was extended to
34.48 sqg.km (13.31 sg. miles or 8521 acres) with waards in 2019. The extension of
settlement land was towards the east, south anth,nbut not towards the west, being
separated by the Ayeyarwady River. The rapid urlmgowth, the improvement of
transportation, and urban functions are also d@eelon the Pyay city.

The population of Pyay City has increased rapidhg do its advantageous location
which is easily accessible to different parts @& tlountry. The improvement in transportation,
the opening of government offices and the presemdedustrial zones are the powerful pull
factors of population from the nearby rural areBtse increase in population has led to the
extension of town area.

The development implies the economic growth ofditye In 1990, the city had been a
regional exchange centre of trade. However, the baunof wholesale shops declined
drastically after the construction of Nawaday Beadgncreasing the small-scale commercial
activities and the city has changed into local cadity exchange centre. With the
improvement in transportation the hospitals, cBniganks, government offices and universities
have emerged which induce future economic developwfehe city in the future.

A number of wholesale shops have turned into dyyps of business while the change
in retail business has been limited. Some wholesht®s have become retail shops, while
others have been replaced by private banks and e#rgices functions. In 1997 Nawaday
Bridge was constructed across the Ayeyarwady Rivenhance the accessibility with the area
of the west, particularly Rakhine State. Before ¢bastruction of the bridge, wholesaling was
the main economic activity of Pyay City and it sahas a regional exchange centre of goods,
between the upper and lower Myanmar and Rakhinte . SAdéter the construction of the bridge,
commodities from different parts of the country raalirectly to the destinations and Pyay no
longer was a break-of-bulk point. Accordingly, thbolesale sectors in Pyay City decreased in
number and the city has turned as a local exchaegére instead of regional. In 2001,
Nawaday Warehouse Centre and Truck Car compound stablished and then wholesale
shops were instructed to transfer to the newlythbMarehouse Centre, located near the bridge.

In 1990, Pyay City formed as a node between uppéri@aver Myanmar and Rakhine
State. It also served as a break-of-bulk point ehmymmodities from different parts of the
country were exchanged. As such it was a commetitiabs a regional commodity exchange
centre. Nawaday Bridge across the Ayeyarwady Rmes opened in 1997 and the
commodities from the lower Myanmar moved directtythe upper Myanmar and Rakhine
State and vice versa. Accordingly, the volume eidér exchange in Pyay City decreased
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sharply and the city turned from regional tradehexwe centre to local trade exchange centre.
Okshitpin Town is located on Pathein-Monywa Roadhi west of Ayeyarwady River and it
became a nodal point from which the upper Myangeyarwady Region and Rakhine State
are easily accessible. The town gradually becamesgion trade exchange centre as
commodities from Rakhine, Chin States and SagairgidR are exchanged with that of
Ayeyarwady Region at this nodal point

Hence, there are two most notable changes duestodnstruction of Nawaday Bridge
across the Ayeyarwady River. These are the chahBgay City from regional trade exchange
centre to local trade exchange centre and the @meegof new regional exchange centre at
Okshitpin Town.

Traffic jam is distinctly found in Shwegu and Kyagyi-Odan wards of Pyay due to
establishing highway gates at that area. It is anthe problems faced by residents because
people from nearby towns and villages come to tlyeriva Market and wholesale shops in the
area for the purpose of trading their goods. Urbas lines also get low income because of
small amount of passengers. Therefore, to redadfctjam and to increase the income of the
bus lines, it is necessary to move the small btssgaear the market to the surrounding areas
of High way gate. Wholesale shops located near Myamarket should be allocated at
Nawaday warehouse to solve traffic jam in Pyay City

The World Heritage Site of ancient Pyu City, Srikas located close to Pyay City. The
number of local and foreign visitors has increaaéidr the recognition of the ancient city,
improving of the area. The authority concerned @sgphonsible persons should arrange busline
to easily get to the ancient site. Hence the pedjmar for tourism industry should be carried
out. The enough electricity supply should be predidontinuously in urban area. High quality
hotels, rest-houses and restaurants with effedtiee tourism industry security should be
opened to attract more foreign tourists which mahamce the development of recreation
function. Road bridges should be upgraded to deeetbe tourism industry and economic
development of study area.

Shwepalinmaw Pagoda is located on the easterndfahlke Ayeyarwady River and the
fourth defile of the Ayeyarwady, the Western moumteanges and the sun-set beauty are
discernable from the Pagoda. Therefore, the parkral the Pagoda should be beautified with
modern landscaping technigue so as to attract msiter.

Conclusion

Pyay City is located in Bago Region (West) andutzan area has been grown rapidly
due to high accessibility and vast tract of protkecfarmland. Being the headquarter of the
Bago Region (West), having diverse economic a@witvith different urban functions and
rapidly increasing populations are the manifestatibrapid urban growth.

The population growth rate was fairly high with msiiton people from rural area and
other townships as job opportunity was high witimagercial activities. The rapid increase in
the number of population was also due to the imgm@ant in transportation, particularly after
the construction of Nawaday Bridge in 1997 andas@blishment of Khittayar Industrial Zone
(1) in 1990. For easy accessibility, governmeniceff were relocated near the highway bus
terminal.

The increasing population demands more land fotlese¢nt. The extension of
settlement land was towards the east, south anth,nbut not towards the west, being
separated by the Ayeyarwady River.
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Pyay City is located on No.2 Yangon-Mandalay highw@ad and then it can easily be
connected with Lower and Upper Myanmar as well ath viRakhine State after the
construction of Nawaday Bridge. Therefore, Pyay Githighly accessible from all parts of the
country. There are two highway bus terminals andhiBvay station inPyay City. It is the
terminal of Yangon-Pyay railroad and the traind gexrve along Yangon-Bagan railroad runs
across the city. A number of buslines serve betw®gry and major Cities of the country. The
Ayeyarwady waterway is used in carrying heavy antypcommaodities and local people also
use it for short trip. Generally,Pyay City ishighlgccessible by different modes of
transportation.

In the past, wholesaling business dominated alcengriadaw and Lanshe roads, but
now the area is occupied by banks. Shops sellihgratems also replace the areas formerly
occupied by wholesale shops. There were severanpmotato, fish paste and dried fish
wholesale shops near the Myoma market, but theeplhave been replaced by shops selling
other items.
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Geographic Analysis on Agriculture of Pyay Towship:
Black Gram Cultivation

Khin Sanda Mok Tun Wirf, Hla Yin NU
Abstract

The paper tries to present black gram cultivatibRyay Township from geographical point of

view. Being located in traditional zone, wide véyief crop is grown in Pyay Township. Black

gram is extensively cultivated due to export crAp.Pyay Township, black gram is grown in

cool dry period and it has suitable area of blaanygcultivation is 70,020 ha (88.8 percent of
the township’s area) and less suitable area i08@2(11.2 percent). The village tracts located
in the eastern part are more suitable, in the abpart moderately suitability and in the western
part less suitable for black gram cultivation. Thain objectives of this study are to find out
high suitable areas for black gram, to explore iapagriation of black gram cultivated areas

and to find out the factors controlling on suitébibf black gram. To present the suitability of

black gram, soils, climate, elevation, etc wereligppand geographical information system-
based multi-criteria approach was used.

Key words: suitability, black gram, soils, climate, elevatio

Introduction

Land suitability evaluation is a basis to achieygiroum utilization of the available
land resources for sustainable agricultural pradacfNeupane et aR014). Verheye, 2008,
said that the amount of cultivated land is limitethd most land has been degraded as
irreversibility and become unsuitable for agrictdiuproduction. FAO (1976) defines land
suitability as “the fitness of a given parcel ohdiafor specific usés Crop suitability in the
strict sense is the match between that crop’stgp#, soil nutrient, water availability, day
length, temperature range, light intensity, eequirements, and what is available (Bull, 2018).

In Myanmar, black gram is one of the major crofz th a major export crop. Although
the largest black gram sown areas are concentiratdgeyarwady Region, black gram is also
cultivated in Bago Region including Pyay Townshygdted in Bago Region west. Monsoon
paddy is mainly cultivated in the rainy season blatk gram is cultivated as double crop in
cool dry period because of high demand and price.

Pyay Township is climatically located in the trdimial zone and exiting climatic
conditions support cultivation of various crops tswas cereals, oil seed crops, pulses, etc.
Therefore, various crops are grown in the areaatih dominant crops are paddy, groundnut,
black gram, etc. To present black gram suitabiltgyd black gram cultivation from
geographical point of view, Pyay Township was delé@s study area.

Study Area

Pyay Township is one of the townships in Bago Red\West). It lies on the eastern
bank of Ayeyarwady River. In 2018, total populatimcreases to 226,306 persons in which
urban population is 122,674 (54.21 per cent ofttlvenship’s population) and rural population
103,632 (45.79 per cent of the township’s populgtidgricultural land uses of Pyay
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Township arele land (paddy land)ya land (dry farm land)kaing —kyunland (ripairian land)
and garden land. Black gram is one of the majopsaf Pyay Township.
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The main objectives of this study are

- To find out high suitable areas for black gram

- To explore spatial variation of black gram cudtied areas and

- To find out the factors controlling on suitalylof black gram
Data and Methodology

Primary data are collected through field obseoratsemi-structured interviewed and
focus group discussion. Local people, authorities staff were interviewed to get information
on crops low productivity on very high suitablease Secondary data such as characteristics
of soils, climate, elevation, etc and biologicahrdcteristics of crops will be mainly applied in
calculation.

Suitability is analyzed by using soils map whichswproduced from Land Use
Department (Yangon, 2010). For climate factorshlrainfall and temperature characteristics
were derived by using weighted overlay method basethe concerned data of the stations of
Aunglan, Taungoo, Bago and Tharyarwady. Then, thepsmof suitability for climate
conditions were provided.

Digital Elevation Model (DEM) was applied to dope analysis based on the satellite
images received from ASTER Global Digital Elevatidodel (ASTGTM) 90 metre. For slope
percent, a model circle has 360°, so if an anglexgessed in terms of a percentage, just
divide the angle measurement (in degree) by 368%autiply by 100. In reverse, divide the
percentage by 100 and multiply by 360° (Googlep&ldegree to percent).
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Land suitability analysis using geographical infatimn system-based multi-criteria
approach was applied because land suitability aisabllows identifying limiting factors for
agricultural production and enables decision-makersformulate efficient agricultural
management plans.

Result and Findings

Suitability Analysis on Black Gram Cultivation

Land suitability assessment is land evaluation Wwhisually conducted to determine
specific land use for a particular location andnitfg limiting factors for a particular crop
production (Abdel Rahman, Natarajan, &Hegde, 20M6, 2009 and it also helps to find out
new areas that are high suitable but these ateustultivated. For most of the maps, the
optimal land suitability index will be calculateg bBpplying the norms from DoA (2017).

Land evaluation is a foundation for sustainablel lessource planning and management
since it help to know whether the resources areadiegl or enhanced in quality (Dumanski et
al., 2002 Mohana, Mariappan, &Manoharan, 200%he weighted overlay method is the most
suitable approach to multi-criteria for acquiresnposite index. For that reasons, many
variables such as climatic factors, soils factord lmnd characteristics are applied. In Climatic
factors, mean temperature and rainfall (cultivatmariod), pH value and types of soil from
soils properties, and slope from land charactessiire applied in the analysis.

Suitability Analysis for Black Gram Cultivation

The most suitable mean temperature for the cuitivadf black gram is between 20 and
27.8 (°C). Less suitable mean temperature for blgem is between 27.8 and 35 (°C)
(Department of Agriculture, 2017). Annual rainfaiquirement for black gram is between
1000 and 1300 mm and the area gets annual rabddlleen 1072 and 1416 mm. Therefore,
rainfall available is also beyond the optimumitirBut, farmers cultivate black gram because
of high market demand and high profit, although ¢hmatic conditions of the area slightly
differ from optimum conditions for black gram.

The existing meadow alluvial and brown meadow sails most suitable for black
gram cultivation, while the area occupying lighoblwn meadow soils are moderately suitable.
The areas on light red brown forest soils and lighlow brown soils are having the degree of
suitable for black gram cultivation. Red brown fireoils are less suitable for black gram
cultivation. The existing soils of the study area &f pH value between 5 and 7. DoA
mentioned that soil pH between 5.9 and 6.5 is reogable area for black gram, between 5.5
and 5.8 moderate suitable, and between 6.5 andablsu
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Table 1 Result of the Variables and Their Associad Class, Degree of Suitability and

Rating Scale in Black Gram Cultivation

Rating Scale Class (rate in Degree of
Variables (According to study area) Sui'?abili
DoA) y ty
Mean 27.8-35(°C) | 28-29(°C) Less Suitable
Temperature
Climatic Factors Annumal | 1000-1300 mm | 1072-1416 mm  Suitable
Rainfall
(mm)
59-6.5 59-6.5 Most Suitable
. : 55-6 55-6 Moderate
Soil Factors Soil (pH) Suitable
6.5-7 6.5-7 Suitable
<1% 0-1 Most Suitable
1-2% 1-2% Moderate
Characteistics Pel>)13-4% 3-4% Suitable
5-6% 5-6% Less Suitable
>7 % >7 % Unsuitable
Agriculture Agriculture Most Suitable
Others Others Moderate
Land Cover Type Suitable
Forest and Forest and Unsuitable
Water Body Water Body

Source: Doa, Meteorology and Hydrology Departmeand Use Department, DEM
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Being located in low land area, effects of slopebtatk gram cultivation is distinct but
the areas located in the eastern part are morabteiitthe central part is having moderately
suitability and in the western part is with lesstahle for black gram cultivation. After
analyzing the maps for black gram cultivation iral?ffownship, northern parts, north western
parts and central parts are less suitable forvatitn and lager suitable area is found in the
remaining parts of the township. Actually, accogdio data obtained from Agricultural Land
Management and Statistics, black gram cultivateshsarare found in the whole township
although black gram cultivated area differ from onkage tract to another. It shows that
market demand influences on black gram cultivatéond farmers cultivated it because of
higher price and high economic return.

In Pyay Township, suitable area of black gram eatton is 70,020 ha (88.8 percent of
the township’s area) and less suitable area isO8k#2(11.2 percent of the township’s area)
(Table 2 and Fig 7).

Table 2 Black Gram Suitable Area of Pyay Township

Area ( ha) Percent
Suitability 70,020 88.8
Less suitability 8,820 11.2

78,840 100

Source: Based on data of DoA, Meteorology and Hypdip Department, Land Use
Department, DEM

11%

= Suitability
Less suitability

Figure 9 Black Gram Suitable Area of Pyay Towpshi
Source: Based on Table 2

Black Gram Cultivation

In Myanmar, black gram can be grown in hilly ar&achin, Shan, Mon States), dry
area (Mandalay, Sagaing) and delta area (Ayeyarya8dgo) (Myanmar Pulses, Beans &
Sesame Seeds Merchants Association, 2019). Ther@ aultivation methods: Khoke-phone-
pe, Ye-lite-pe and Htun-pe. “Khoke-phone-pe” isrenbeneficial than “Ye-lite-pe” or “Htun-
pe” because mulching of rice straw-residues corsesoil temperature and moisture, and
protects the soil against erosion. It also increasganic matter to the soil which consequently
improves the soil’s physical condition, and enhanaielogical activity and soil fertility.
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In Pyay Township, Total area occupied by black grems 17151 ha in 2007-08 and it
decreased to 9817 ha in 2017-18 because some fauitigated groundnut in 2017-18 due to
low price of black gram.

35
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Figure 10 Change in Black Gram Cultivated Area @00 & 2017-18)
Source: Department of Agriculture Land Managen@iatistics

Like other townships of Myanmar, Black gram culte area differ from one village
to another. Some villages located on less suitatdas of black gram also possess black gram
cultivated area due to higher demand and high price
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The number of village tracts having black gramivated area of between 1 and 200
was 29 and it decreased to 25. The number of eiltagcts having black gram cultivated area
of between 201 and 400 was 20 and it increased.td2 village tracts possessing black gram
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cultivated area: Paungdale Taungtee and Ahshelydk#pin are located in eastern part of the
township. The village tracts having small blackngraultivated area are found in the western
part of the area.

Conclusion

Pyay Township is situated on the southern part agdoma(forested area) and on
the eastern bank of Ayeyarwady River, it can bd &3iay Township is fertile region because
of the old alluvial deposition. It also posseskege le land that are very suitable for back
gram cultivation in cool dry period.

Black gram cultivated area decreases and grourmritivated area increase because
price of black gram has been decreased since 2 ggar Farmers want to get more economic
return from the crop cultivation and they changgeetof crop in cultivation.

The soil of the area includes loamy sand and itpstp paddy and black gram
cultivation. Although price of black gram decreassdme village tracts cultivate paddy and
black gram because of soil suitability. The arepresses that as crop choice is directly related
to soil suitability as well as price. Therefore,ist also evident that farmers’ crop choice
depends not only on suitability but also on pri€erop and market demand.

As black gram cultivation give higher income foe tarmers who grow black gram as
double crops in the cool dry period, black grantiecated areas are found not only on high
suitable area but also on less suitable area. Tméblack gram cultivation for the purpose of
getting higher income for local farmers, it is neeédo do research on value chain, traditional
snacks made by black gram, whole sale trade, etc.
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The Spatial Variation of Basic Education Schools
in Nattalin Township by using SWOT Analysis Tools

Thin Thin Myat! Tun Win? NweYin Min,Moh Moh Khaing’
Abstract

This research paper examined the spatial distdbutdf education schools in Nattalin
Township,in Thayarwady District, Bago Region (we#t)has an area of 527.94 square miles
(1367.36 sg.km). The total population of Nattaliwhship is 174,197 persons (2018). Among
this, 23,986 are urban dwellers and 150,211 arel dwellers. The major objectives of this
study are to; (1) identify the spatial distributiohbasic education schools (BES), (2) study the
relationship between local people and schools @pdvaluate the spatial variation of difference
between basic education schools and villages. Betedata will be elicited from both the
primary and secondary information, which will beabzed by using sampling methods,
quantitative method, qualitative assessment and SWalysis Tools.According to the results,
the average teacher-student ratio is 1:9 (primar1 (middle) and 1:24 (high) and the pass
percentage of matriculation examination is 36.3R8reover, the ratio of teacher and student,
number of schools, teachers and students attenwlitige Basic Education Schools in Nattalin
Township within 10 years from 2007-2008 to 20182@ivided into 3 levels (high, middle and
primary) are analyzed by SWOT analysis method Wighgeographical point of view.

Key word: basic education schools, spatial variation, S\Dalysis
Introduction

According to Myanmar’'s Ministry of Foreign Affairs'Every school-age child in
school” and “education for all” are the mottoes ethguide Myanmar’s efforts on educational.
In order to catch up with the information age afirhschools and even primary schools are
being equipped with computers to help studentsbewdme familiar with electronic media. A
complementary approach in education is to develbpaithy moral mind in a healthy active
body. Schools train pupils in moral and socialebebr. As a further support toward this goal
monastic schools have been revised. The educayisters of Myanmar is operated by the
Ministry of Education.In Nattalin Township, theree&31 basic education schools (urban area
and all village tract have at least 2 primary sd$jpdn this township, there are 10 high
schools, 14 middle schools and 27 post-primary @shand 180 primary schools in 2017-
2018. The passed percentage of matriculation exation is 36.58% in 2017-2018.

Aim and Objectives
Major aims and objectives of this study are;

- to focus the ratio of net enrollment in educationbiasic education schools in
NattalinTownship for improving education.
- to identify the spatial distribution of basic edtioa schools (BES)
- to study the relationship between local peoplesaibols
- to evaluate the spatial variation of differencewmstn basic education schools and
villages

! Dr, Associate Professor, Department of Geography, Ryayersity
2 Dr, Professor and Head, Department of Geograpysy Pniversity

3 Dr, Associate Professor, Department of Geography, Ryayersity
4 Dr, Associate Professor, Department of Geography, Dalyoversity
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Study Area

Nattalin Township lies between BagoYoma on the aad Ayeyarwady River on the
west. It has an area of 527.94 square miles (B8654.-km) and it is composed of 2 towns, 7
wards and 77 village tracts and 231 villages.Yarggay railway and motor road run through
Nattalin. Nattalin Township is bounded on the edst KyauktagaTownship and
PhyuTownship, on the south by ZigonTownship and &ygauk Township, on the west
byMoenyo Township and Shwedaung Township, on thghnby Paungde and Thegon
Township. The area of Nattalin Township is 527.§dase miles (1367.36 sq.km) (Figure. 1).

Ise = = = P T
{ A
ey e _'// T Oktwin “1L :
LAY 5 - H
\ b e pad
/ 3 =
< Paungd
\ Theg \
’ A
£ : o Phyu
[
\l / Nattalin Township
& L 4
\\
N
\Hvu,j_
gy N\~ Kyauktaga
R Y
= {
k N
\,\Manvn 3
20 ki
ht L
] (~epe { \

Figure 1 Location Map of Study Area
Source: Land Records Department, Nattalin Towmshi

Methodologyand Sources of Data

In this research analyzed physical conditions, hurd@tors, economic factors and
basic education schools within NattalinTownship eveanalyzed. Conditions and spatial
variation of basic education schools are studiedusing theprimary data and thesecondary
data, which are gathered by using questionnaingsn anterviews and thefield observations
within Nattalin Township.After that, theprimary datvere obtained from interviews and the
field studies. Moreover, spatial distribution amdormation of Basic Education Schools were
partly measured by the results of questionnairesogen interviews. The secondary data were
collected from thelmmigration and Human Resourcepddnent, Nattalin Township
Education Office, Various Schools, and Land Recd@dpartment of Nattalin Township. For
data analysis, qualitative assessment and quaitanalysis are used to express Spatial
Distribution of Basic Education Schools in Nattalifownship. And then, Geographic
Information Systems is applied for drawing maps andlyzing landuse and distribution of
Basic Education Schools. Moreover, spatial vamatb basic education schools are measured
and assessed by using SWOT analysis tools.

The Development of Basic Education Schools in Natta Township

In 1998-1999 academic year, there were 184 basicatidn schools, comprising 170
basic education primary schools, lpost-primary etho2 sub-middle schools, 8 basic
education middle schools, 1 sub-high school andgcbeducation high schools in Nattalin
Township.In 2008, there were 2 basic education gubary schools, 159 basic education
primary schools, 21 basic education post-primarfjosts, 4 basic education sub-middle
schools, 5 basic education middle schools, 3 bedigation sub-high schools and 3 basic
education high schools in NattalinTownship. The bamof basic education schools increased
from year to year. In 2018-2019 academic year,ethemre 232 basic education schools,
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including 15 basic supfrimary schools, 161 basic primary schools, 32d post-primary
schools, 5 basic sulnddle schools, 8 basic middle schools, 4 basic-high schools and
basic high schools in Nattalin township. (Tal and Figure.2 and 3)

Table 1 Total Basic Education Schools in Nattaliwhship

High

Year School Sub-High School Middle School Sub-Middle School Post-Primary School Primary School Sub-Primary School
Upgrade 1o Upgrade Upgrade
Grand | Grand | Upgrade to Total Grand Uspgtr)a:e :]0 Total Grand Upgrzg‘e Total Grand Sub- Total Grand| to Post Total Grand to Total |original | N
Total | Total | High School | T | Total | SUPHION ol | oy | to middle) Total oy | widdie | O [ Total [-Primary | T | Total | primary [ TO® |OnOinel [ New
Schoo School Schao Schao Schao
2007-200B B B B b 5 4 4 2] 2] 15 15 2 2 2|
2008-200p B B B 3 5 4 21 2] 15 5 2 2 2)
2009-201p B B B 3 5 4 21 2] 15 5p 2 2 2
2010-2014L B B 3 5 4 21 2] 15 159 2 2 2
2011-201p B b b B 2 5 4 4 2] 2] 19 5 3 3 2 1]
2012208 b B L b 4 4 T 1 4124 4 23 15 P 1680 2 1 3 3
2013-2014 3 h n 5 3 1] 4 q d 27 ! 2 15 197 24 1 29 223
20142006 b b 5 b E T 1 23 2 2] IS 150 2¢ 28 24 4
2015-2016 E £ E b 1 1 24 1 2§ 16 160 1¢ 10 29 28 1
2016-201f h L b 3 1 1 2 21 16 1B 20 3 29 19 4
2017-2018 n I g I _3d 1 31 16 t 166 1c 6 2 20 1
o18201) | B L b B 1 d § 4 £z 3 16 1 19 1 1§ 1) 1

Source: Townsip Education Office, Nattalin Townst
Total Basic Education Students in Nattalin Townshi

In 20072008 academic year, there were 20,156 basic educatudents in Nattali
Township. Out of which, 12,706 students were primbavel students (63.04% of tal
students), 5,791 students were middle level stedé2B.73% of total students) and 1,¢
students were high school level students (8.23%tall students) in this township. In 2(-
2019 academic year, the number of total basic d@mucatudents we 23,103 students i
Nattalin Township. The numbers of primary leveldents were 12,425 (53.78% of tc
students), those of middle level students were 97 @8.15% of total students) and 2,
students were high school level students (12.07 #étal tudents). (Figur@ and 2)

Total Number of Teachers in Nattalin Townshig

In 199841999 academic year, the total number of teachers &&7, among these, 3
were primary assistant teachers (PAT) with 48.3®f%otal number of teachers, 301 jun
assistah teachers (JAT) with 43.81 % of total number cddieers and 54 senior assist
teachers (SAT) with 7.86 % of total number of teashin Nattalin Township. In 20-2008
academic year, the primary assistant teachers (R&T¢ 732 with 63.32 % of totaumber of
teachers, the junior assistant teachers (JAT) ®étewith 29.5 % of total number of teach
and the senior assistant teachers (SAT) were 8878 % of total number of teachers. Tt
the total numbers of teacher were 1,156 in NattBdiwnship.
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80 Pyay University Research Journal 2019, Vol-11, No.2

Table 2 Total Number of Teachers in Nattalin Towpsh

Year PAT | JAT |SAT |Total |Year PAT |JAT |SAT | Total
1998 -1999 332 | 301 54 687 2012-201833 368 | 89 1210
2007-2008 732 | 341 83 1156 2013-201943 390 | 118 | 1451
2008-2009 728 | 336 82 1146 2014-2Q1%46 394 | 117| 1457
2009-2010 728 | 337 80 1145 2015-2Q1980 389 | 113| 1482
2010-2011 749 | 349 88 1186 2016-201968 381 | 116| 1465
2011-2012 737 | 363 95 1195 2017-2018072 | 360 | 122 | 1554

2018-2019 1427 | 248 | 116| 1791
Source: Township Education Office, Nattalin Towps{i998 to 2019)

In 2018-2019 academic year, there were 1,791 tesahdattalin Township including
1,427 primary assistant teachers (PAT) with 79.68f%otal number of teachers, 248 junior
assistant teachers (JAT) with 13.85 % of total nemtf teachers and 116 senior assistant
teachers (SAT) with 6.47 % of total number of tesshin Nattalin Township. (Table 2)

Geographical Distribution of Basic Education Schod in Nattalin Township

The spatial distribution of primary schools in tdéih Township is clustered in Central
Business District (CBD) or town and dispersed gdlaracts. It is distributed in relation with
the density of population and the primary schooks @dosely situated in Nattalin town and
Tapun town. In the rural area, every family candsereir children to attend the basic education
primary schools as students. So, the primary scawobpened near all village tracts.In 1998-
1999 academic years, there were 170 primary schwitiis11,824 primary level students (64
% of township’s students) in NattalinTownship. Theerage number of student in one primary
school was 66 students. In 2018-2019, there we8p2inary schools with 12,425 primary
students in Nattalin Township. Therefore, one prinszhool has 59 students.

There are 2 towns with 7 wards and 77 villagetsrac NattalinTownship. There is
more correlation between the number of populatiwh the number of primary schools. There
are at least two primary schools in each villagettbut the number of student is influenced by
the geographical factors. So, more students cafodred in most densely populated village
tracts. There are 161 basic education primary 9s6h8@ basic education post-primary schools
and 15 basic education sub-primary schools in 2083 in Nattalin Township.

Figure 4 Spatial Distributions of Primary Schools Figure 5 Spatial Distributions of Middle&Higschools
Source: Township Education Office, Nattalin Towmshi
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The situations of each high school were mentionedfcdlow; (1) Nattalin Basic
Education High School at Tharzi Ward in Nattalinwip (2) Myoma Basic Education High
School at Myoma Ward in Nattalin Town, (3) TapunsBaEducation High School at Tapun
Town, (4) Kayinkone Basic Education High School Ghiinyotekwin Village Tract, (5)
Gyokyarkan Basic Education High School at Gyokyarkéllage Tract, (6) Damange Basic
Education High School at Damange Village Tract, A)ngzayar Basic Education High
School at Aungzayar Village Tract.

Nattalin Basic Education High School

Nattalin Basic Education High School is situatedTimarzi ward beside the Yangon-
Pyay motor road. It was established in 1949. Tlea af this high school is 10.88 acres. This
school area contains 7 buildings including 6 flaildings and one double-story building. And
also canteen, school guesthouse and male’s andefentarine buildings are constructed in
school compound. There are 3 platforms (comput&f, YCD) and one library and one
science laboratory room in this high school.In 2@089 academic year, there are 238 primary
level students (123 male and 115 female stude2®) middle school level students (312 male
and 310 female students), and 403 high school Isttglents (175 male and 228 female
students) in this high school. In this academicr yteere are 8 primary level teachers (PAT),
22 middle level teachers (JAT), and 15 high schieetl teachers (SAT) in this high school.
So, the primary, middle and high school level teagtudent ratios are 1:30, 1:28, and 1:27
respectively.The pass percentage of matriculati@ménation in 2013-2014 to 2017-2018, in
5 year-period average pass percentage was 23.668chifhest pass percentage was 28% in
2015-2016 and the least pass percentage was 21i72046- 2017. (Table 3)

Myoma Basic Education High School

Nattalin Basic Education High School 2 is situatedMyoma Ward and is called Myoma
High School. This school was established in 191prasary school, and then it was upgraded
in 1955. It was again upgraded to middle schodl968, sub-high school in 2012 and high
school in 2014. The area of this school is 0.68®cFhere are 5 buildings in this school. From
1916 to present day, 27 headmasters and headmeesgrgeverned this school. In 2018-2019
academic year, there are 17 primary level teacB@rmiddle school level teachers and 15 high
school level teachers in this high school. Theee580 primary level students (267 male and
263 female students), 685 middle level student8 (B4le and 337 female students) and 521
high school level students (240 male and 281 feraaldents) in this school. The primary,
middle and high school level teacher-student radies1:31, 1:31, 1:35 respectively.The pass
percentage of matriculation examination in 20134204 2017-2018, in 5 year-period, the
average pass percentage was 51.88 %. The higlesppecentage was 64.47% in 2013-2014
and the least pass percentage was 39.38% in 2Qi&-gable 3)

Tapun Basic Education High School

Tapun Basic Education High School is situated ippua Town. This school was
established in 1945 as primary school and in 1852as upgraded to middle school and to
high school in 1954. The area of this school is&&fs. There are 11 buildings in this school
campus. There are 3 platforms, 1science laboratany, and alibrary in this school. But there
is only one computer for office use. In 2018-20t@demic year, there are 8 primary level
teachers, 22 middle school level teachers and @b &chool level teachers in Tapun Basic
Education High School. In this school, 187 primbayel students (100 male students and 87
female students), 654 middle school level studés2? male and 332 female students), and
361 high school level students (181 male and 18@afe students) are attending.The pass
percentage of matriculation examination in 20134012017-2018, the average pass
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percentage was 22.62%. The highest pass percentgy@8.84% in 2016-2017 and the least
pass percentage was 18.62% in 2014-2015. (Table 3)

Kayinkone Basic Education High School

Kayinkone Basic Education High School is situated [Kayinkone village,
Chinyotekwin Village Tract. Kayinkone Primary Schawas established in 1950 and it was
upgraded to middle school in 1980 and to high stho@013. The area of this school is 6
acres, including 5 buildings. There are 2 platformnsl a library in this school, but science
laboratory room is not constructed.In 2018-2019%daadc years, there are 8 primary school
level teachers, 22 middle school level teachersl&nkigh school level teachers in this school.
There are 58 primary school level students (23 msteents and 35 female students), 395
middle school level students (189 male students2@dfemale students), and 417 high school
level students (205 male students and 212 fematkests) in this school. The pass percentage
of matriculation examination within 5 years (201(t2to 2017-2018), the average pass
percentage was 44.66%. The highest pass percentg®6.94% in 2014-2015 and the least
pass percentage was 25.44% in 2017-2018. (Table 3)

Table 3 Pass Percentage of Matriculation ExaminatioNattalin Township Basic Education

High School
Year Nattalin | Myoma | Tapun Kayinkone | Gyokyarkan | Damange| Aungzayar
Percent | Percent | Percent| Percent Percent Percent Rent
2013-2014 27.94 64.47 21.45 38.67 14.21 39 5.6Y
2014-2015 26 51.61 18.62 56.94 13.45 27.59 8.1p
2015-2016 28 50. 42 22.67 56.88 15.55 17.74 24.24
2016-2017 21.78 53.53 28.84 45.37 44.44 4.97% 17.7p
2017-2018 24.6 39. 38 21.54 25.44 48.71] 6.17 29.6[3

Source: Township Education Office, Nattalin Towmshi
Gyokyarkan Basic Education High School

Gyokyarkan Basic Education High School is situateed Gyokyarkan village,
Gyokyarkan Village Tract. Gyokyarkan Primary Schawhs established in 1952. It was
upgraded to middle school in 1980, affiliated hggimool in 1986, sub-high school in 1996 and
high school in 2018. The area of this high sched acres. There are 3 buildings in this school
campus. Media rooms are opened with 2 platforms M®D). There is a computer for office
use. School library is opened but science laboyatooms are needed to construct.In 2018-
2019 academic year, there are 5 primary school teaehers, 7 middle school level teachers,
and 7 high school level teachers in this schookr&tare 51 primary school level students (26
male students and 25 female students), 263 middiea$ level students (151 male students
and 112 female students), and 171 high school Euelents (85 male students and 86 female
students) in Gyokyarkan Basic Education High Schdbk pass percentage of matriculation
examination within 5 years from 2013-2014 to 2002-& the average pass percentage was
27.27%. The highest pass percentage was 48.71%lin-2018 and the least pass percentage
was 13.45% in 2013-2014. (Table 3)

Damange Basic Education High School

Damange Basic Education High School is located amBnge Village, Damange
Village Tract. This school was founded in 1948 gwieary school, then it was upgraded to
middle school in 1953 and sub-high school in 197431981, it became the high school. The
area of this school is 2.63 acres with 6 buildin$y$.2018-2019 academic year, there are 4
primary school level teachers, 18 middle schookleteachers and 12 high school level
teachers in Damange Basic Education High Schookrdtare 116 primary school level
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students (51 male students and 65 female studeti) middle school level students (256

male students and 241 female students), 156 highostevel students (73 male students and
83 female students) in this school. The pass ptagerof matriculation examination in 2013-

2014 to 2017-2018 in 5 year-period, the averags pascentage was 18.88 %. The highest
pass percentage was 38% in 2013-2014 and the peastpercentage was 4.97 % in 2016-
2017. (Table 3)

Aungzayar Basic Education High School

Aungzayar Basic Education High School is situatedingzayar Village, Aungzayar
Village Tract. Aungzayar Primary School was estdfdd in 1958. It was upgraded to sub-
middle school in 1976, middle school in 1980, sudithschool in 2011 and high school in
2017. The school area is 10 acres. There are 8ibgd in this school campus. Media rooms
are opened with 2 platforms but there is no compueschool library is opened but science
laboratory room cannot be opened yet. There isa §ipld with 350 x 200" in this a school
campus. As the numbers of students are abundasg mdoms are not enough. Besides it needs
the enough toilets. From 1958 to present time getlvegre 15 headmasters and headmistresses
governed this school. In 2018-2019 academic yé¢laese were 6 primary school level teachers
and 14 middle school level teachers and 13 higloadevel teachers in this school. Primary
school level students were 197 (99 male studerd98rfemale students), middle school level
students were 599 (306 male students and 293 feshalents) and high school level students
were 355 (182 male students and 173 female studattending in this school.The pass
percentage of matriculation examination during &rygeriod (2013-2014 t02017-2018), the
average pass percentage was 17.09 %. The highesppecentage was 29.63 % in 2017-2018
and the least pass percentage was 5.67 % in 2QIB-ghable 3)

The Ratio of Teacher and Student in Nattalin Townslp (Teacher-Student Ratio)

In 1998-1999 academic years, the ratio of teachndsstudents in NattalinTownship
was 1:27. During that yearthe ratio of primary saheacher and primary school student, the
ratio of middle school teacher (JAT) and middleaststudent, the ratio of high school teacher
(SAT) and high school student were 1:36, 1:17, &r8d.In 2007-2008 academic years, the
whole teacher-student ratio was 1:17. In primaryost level, the teacher-student ratio was
1:17, the middle school level teacher-student raag 1:17 and the high school level teacher-
student ratio was 1: 20.In 2018-2019 academic ytar,teacher student ratio was 1:13. In
primary, middle, and high school level, the ratideacher and student are 1:9, 1:32 and 1:24.
(Table 3)

Study on the High Schools by using SWOT Analysis

In NattalinTownship, there are 7 basic educatiah lschools and 4 basic education
sub-high schools in 2018-2019 academic year. Antbam, the potential developments for 7
high schools are evaluated by SWOT Analysis. 1a thethod, the high schools are appraised
with (1) Strength, (2) Weakness, (3) Opportunitesd (4) Threats. To evaluate the potential
development of high schools, the 7 criteria arelu$@ese criteria are such as (1) Location, (2)
Transportation, (3) Infrastructure, (4) GraduatiBercentages, (5) Facilities, (6) Parents’
Perspective on Education and (7) Support (Figure 6)
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Findings and Suggestions

Nattalin is located in Thayarwady district of Bagegion (West). Nattalin town is
situated in western part of NattalinTownship antbéated beside the motor road and railroad.
In NattalinTownship, the total population is 17471th 2018 and its economic activity is fairly
developed. It has 232 basic education schools gih Bchools, 4 Sub-High Schools, 8 Middle
Schools, 5 Sub-Middle Schools, 32 Post - Primartyo8ts, 161 Primary Schools and 15 Sub-
Primary Schools in 2018-2019 academic years. lerotal upgrade the standard of education
of NattalinTownship, more basic education primasials should be opened in every village
and every ward.

In 2018 -2019 academic year, the total student2dr&03 of which, 12,425 primary
level students, 7,889 middle level students an82figh school level students are attending
in these schools. In this year, primary level teash(PAT) are 1,427, middle level teachers
(JAT) are 248, and high school level teachers (S&®€)116. So, the average teacher-student
ratio is 1: 13. The primary, middle and high schieekl teacher -student ratios are 1: 9, 1: 31,
1: 24. According to the teacher-student ratiosmiost schools the teacher-student ratios are
high. It indicated the deficit of school buildingad number of teachers. Therefore, building of
new classrooms and appointment of more teachensicst@ allocated. The teacher-student
ratio can affect the achievement of many individantion and good teaching. Low teacher-
student ratio can obtain the effective teaching sowal relation between teachers and students
and also between students themselves.

In many basic education schools in NattalinTownshiany old buildings are found.
So, the new buildings with new classrooms are meeael the old one should be repaired to
achieve the equal opportunities in all schools.okding to the study of the areas of school
campus, some have large areas but others havé rsahool should have a large area to for
enough buildings and a playground for all-round edlepment of student. In many schools,
computer training as well as the use of computeteashing aid is still limited. In some
schools, there are a few computers and others thevaly one computer for office use. In
some schools there is no the electricity. To get tiplift of the education standard of
NattalinTownship, more budgets should be allocéteprovide enough computers for all basic
education schools in this township. Moreover, gdedchers should be fostered by the
arrangement of teaching trainings. Thus, every aglciwdl have well trained and well qualified
teachers.In studying the basic education schoolaittalinTownship, many schools with the
exception of 3 high schools, school libraries, habary and multi-media rooms are limited.
Hence, every school should have a school librafypdatories and multi-media room for all -
round development.

In 2017-2018, the matriculation examination resalts 48.71 percent in Gyokyarkan
Basic Education High School, 39.38 percent in MydBaesic Education High School, 29.63
percent in Aungzayar Basic Education High Schod,42 percent in Kayinkone Basic
Education High School, 24.60 percent in NattalisiBa&ducation High School, 21.54 percent
in Tapun Basic Education High School, 15percenSirankone Basic Education Sub-High
School, 12 percent in Kyawkkhwet Basic Educatiorb-8ligh School and 6.12 percent
inDamange Basic Education High School. The numbgstudents in these schools depend on
the pass percentage result of matriculation exammaThe numbers of student increase in
Myoma, Nattalin (Tharzi), Aungzayar, Kayinkone ahdpun Basic Education High Schools
due to the increase of pass percentage resultticoiation examination.

In some high schools and sub-high schools, the erosniif students are limited because
of low pass percentage result in matriculation exation result. The high percentage of the
result of matriculation examination depends on téchers in their respective subject and
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teaching methods. The reason is unequal opporsrati learning and effective teaching.Most
basic education schools are located in the villages students face used to difficulties in the
rainy season. Some schools are located in the IMattiad Tapun and so the transportation is
good. Besides, the schools in villages use thenfra wells and artesian wells. The drinking
water for students and teachers should be clearpanfied. For all - round development of
basic education school in NattalinTownship, teaghénds should be provided more than
present condition. In the future, more new schadllsbe set up with respect to location, area;
density of students, good transportation and conication, and so schools should be the good
environment for the students to learn peacefultycanclusion, fostering of good teaching by
arranging teaching training will have well trainadd well qualified teacher and thus creating
the low teacher-student ratio, constructing newdmngs with new modern classrooms, and
learning quietly and peacefully can become all-cbwlevelopment of the basic education
schools in NattalinTownship in the future.
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Disparities on Agricultural Development: A Case Stdy of Okpo Township
Khin Myat Myat Mort, Zin May Od, Tun Wir?, Nwe Yin Min®
Abstract

The present paper is an attempt to analyse the@kpatterns of regional disparities, variations
in the levels of agricultural development in Okpaahship where economy depends heavily on
agriculture. It also stresses effects of physiaatdrs which set the stage for primary economic
activities and the development momentum of the ecva conditions during the past two
decades, especially after2000. In the area, mokivdand areas-are flooded yearly and some
areas possess infertile soils. Agriculture, esfigcipaddy cultivation is common in the area.
The analysis is based on the relationship betwgedoudtural development (dependent variable)
and selected variables of regional disparitiesgjiehdent variables) among the Okpo Township
from 2000 to 2015 and was analyzed by using prinaauy secondary data sources. Office data
were used to analyze the spatial variation of affrice conditions in village tracts level by
using disparities analysis. Primary data (open amrdctured interview) were collected to
illustrate the processes of agriculture developraedtspatial variation of economic activities.

Key words: regional disparities, relationship, rural deyetent
Introduction

Agriculture has remained the chief source of Ihv@bd for millions of masses
worldwide population an ever increasing pressurehenagricultural resources. Before 1988,
agricultural policies of Myanmar controlled and sigized could be depicted as rigid and
highly emphasized on domestic food security andilgha of price. After the economic
transition to market-oriented economic system i88.%he major agriculture production are
paddy and beans in study area. It plays an esbkawol@ in the process of economic
development. In 1995, agricultural policy was idwoed. For the overall development of
agriculture, social and infrastructural changeseh&een introduced. Therefore, it can be
distinguished in three phases: before 1995, and2a08 2015 (first phase of agricultural
policy -development of major irrigation project arsifrengthens of cooperative credit
institution second phase on high-yielding varietws crops final phase - modern farm
practices). Okpo Township has suffered from redidisparities and inequality. Generally the
region is divided into three parts (i) Westasw lland area (ii) Central plain area (iii) Eastern
hill. The main objectives of the research are:

To access the regional variation of levels of agrnizal development

To examine the geographical patterns of regiorsgdtities in the study area

To find out the relationship between agriculturatelopment and regional disparities
Study Area

Okpo Township is located in Tharyarwady Districtag® Region. It lies between
18°00 and 18°20North latitudes and between 95°2d 96°10East longitudes which is one
of the eight townships of Tharyarwady Districthlis an area of 1050.18 square kilometers
(405.48 square miles) & 54 village tracts which poise of 247 villages. Thetotal population
was 122278 with 29046 households in 2015. Physssalurces aresuitable for agriculture.
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Data and Methodology

Based on secondary data relate to regional disgmend agricultural development data
has been collected mainly from the official datainry data ofthe relationships between
agricultural development and disparities were otgdifrom field survey, questioners and
interviews. Information derived from these questiaines was used for Factor analysis. Factor
analysis was applied to find out main variablesubing 24 variables derived from structured
guestionnaires. Eighteen main variables are oldgmoen result of Factor analysis were used.

Data Collection

The socio-economic conditions of the study arearewévestigated by field
observations to get thorough understanding and wata collected from secondary sources.
Primary data related to socio-economic conditionsrew obtained from field survey,
guestioners and interviews. The official data alne information from the interviews were
used to classify the development patterns and pseceof the study area. To understand and
get general socio-economic conditions of study ,age@stionnaires were sent to wards and
village tracts administration. Information derive]dm this questionnaire was used for Factor
and Cluster analysis.

Methodology

This study employs both quantitative and qualitatvethod. To understand the spatial
variation of socio-economic conditions, structuggestionnaires was distributed the authority
concerned of each village tract and ward. Eightesin variables obtained from result of
Factor analysis were used in Cluster analysis &sent the pattern of socio- economic
conditions. Based on result of Cluster analysispdamillage tracts were selected for further
study. Then, form each village tracts, 4 househplussessing the different socio- economic
conditions were chosen for detail interview. Andrilthe analysis is based on the relationship
between agricultural development (dependent vag)abhd selected variables of regional
disparities (independent variables) among the Okpanship from 2000 to 2015 and was
analyzed in this study area by using primary amdisdary data sources

Result and Findings

Yangon-Pyay railway and mortor highway run neadygtlel throughout the middle of
Okpo Township. Eastern of Okpo Township is bounbigdorest area. In the western part of
the Okpo Township is Moe nyo Township separatedlgigmakha River. The eastern part is
occupied by hilly areas sloping down to the weste Thajor streams are Gamon Creek and
Gadet Creek taking their sources on BagoYoma flgwiest across the central plain into the
Myitmakha River. Okpo Township experiences the Toap Monsoon Climate (Amw)
according to Vladimir Koppen's climatic classificeit These soils types are generally
Meadow Soils.

Economic Activities

The major economy of Okpo Township is agricultmt@ch depends on location. After
2000, private companies supported local peoplerbyiging fertilizers and pesticides to the
farmers. Hence, cultivation and production of pgdubans and peas increased. Before 1990,
the cropping intensity was only 109.3 hectares.52périod cropping intensity increased to
199.4 hectares because of the use of double crpgystems improving cropping method and
trade systems, so, the major cropping intensityemsed in the subsequent years. Since 1995,
the economic system changed to market orientedoaepnHence private industries related to
agriculture appeared. Fishing industries are chwig in the lowland areas of the western part
of Okpo Township There are liins (natural pond) and five enclosed water ponds (pike
chats). The outputs of fish products are gradwdgiyreasing due to the climate conditions. The
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most important products of Okpo Township were paditg, and pulses, which were sent to
Yangon. Therefore, the regional trade becomes imgpertant in Okpo Township.

Social Indicators

The characteristics of population are importans@sal characteristics and related to
economic opportunities, occupations, road accdsgibnd topography. After 1995, the local
government undertook the development of regionatation level with emphasis on primary
school. There is only one main township hospitag olinic for Mother and Child Health, one
indigenous medicinal clinic and three private dmin Okpo Township. The development of
agricultural conditions generally focuses on th&eesion of roads between Urban and Rural
areas. Improvement of inter-village road, eledyicand communication has been due to the
extension of telephone facilities. Exchange officerease in use of auto telephone and GSM
phone in the study areas.

Table 1 Variables Index of Socio-economic Condiio

No. Variables Variables Index Category

1 Religious Facilities Rel F
2 Number of religious person (monks

. Rel_P

novices and nuns) —

3 Percent of Buddhist Bud_%
4 Number of Graduate Grad
5 Percent of Student Stu_% Social
6 Number of school Scho
7 Total Population T _Pop
8 Population Density Pop_D
9 Health worker H_Wk
10 | Library number Lib
11 | Road accessibility Rd A
12 | Road time duration Tim_D
13 | Transportation number Tran Infrastructure
14 | Used of electricity Elec
15 | Communication Commu
16 | Agriculture land percent Ag %
17 | Cropping Intensity Cr_|
18 | Farm Siz: F_S:
19 | Machine level Ma_L
20 | Industries Indu . I
51 Commercial Coml Economic Activities
22 | Services Sev
23 | Market Mkt
24 Depot Dept

The relationship between the agricultural condg&i@nd transportation infrastructure
development leads to the development as well agliting of the socio-economic condition
of a location. Formerly there were only earth rod&ls now, the roads have been upgraded to
lateritic roads. Transportation facilities suppdine development of the economy, social
conditions and knowledge. The development of comoation system, socio-economic
information could easily diffuse to the rural ardgplication of factor analysis is based on
social, economic and infrastructure variables o¥/#idge tracts and 6 wards. Variables Index
of Socio-economic conditions is shown in Table 1.
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Factor analysis is used to know the controllingtda of agricultural development in
Okpo Township. Twenty-four variables are used fwlgsis. Finally, there are six components
of output new dataset. Among these components,latgest amount of socio-economic
variables is under components land 2 which are mgvertant than other components.

Table 2 The Components of Socio-economic Vargmble

Variables Component
1 2 3 4 5 6

Sev 0.874 0.004 0.127 -0.044 -0.01p -0.037
Comu 0.845 -0.21 0.13 -0.062 0.042 -0.015
Coml 0.794 -0.02 0.135 -0.099 -0.19p 0.046
Indu 0.792 -0.18 0.07 -0.125 0.189 0.p
T_Pop 0.78 0.404 -0.053 -0.087 0.19p 0.135
Tran 0.703 0.376 0.149 0.09 -0.09 -0.28B
Elec 0.665 -0.43 -0.054 0.279 0.069 0.08
Grad 0.661 0.094 0.197] 0.473 -0.278 -0.031
Rel_F 0.589 0.536 -0.37 -0.01 -0.247 0.01
Rel_P 0.586 0.125 -0.515 0.121 -0.206 0.013
Mkt 0.529 0.216 0.161 -0.324 0.20p 0.194
F Sz -0.432 0.394 0.26B 0.235 0.3B1 -0.044
Tim_D -0.265 0.778 -0.116 -0.309 0.134 0.05p
Me_| -0.027 0.755 0.279 0.266 0.163 -0.03p
Cr_| -0.122 0.64 0.264 -0.045 -0.104 0.47B
Lib 0.302 0.639 -0.169 0.338 -0.114 -0.23p
Scho 0.446) 0.603 -0.142 -0.054 0.214 -0.18
Aglan -0.511 0.593 0.36 0.192 -0.154 -0.2244
Pop_D 0.473] -0.55 0.254 0.135 0.174 0.17p
Bud_percent -0.064 -0.18 0.622 -0.035 -0.582 -0.018
Dept 0.459 0.015 0.48p -0.292 0.3p4 -0.427
Rd_A 0.263 -0.24 0.007 0.564 0.267 -0.234
H_Wk 0.36 0.228 0.05] -0.45p -0.2841 -0.1p7
Stu_percent 0.00% 0.29p 0.0%6 0.p2 -0.025 0.705

a. 6 components extracted.
Source: Factor Analysis applied by author.

Cluster Analysis on Agricultural Development Patten

Hierarchical Cluster Analysis is used to show th#gyn of agriculture development of
Okpo Township. Figurel shows the result of Hierex@hCluster Analysis. In this study, the
clusters are closely represented as the resuladbif analysis reveals 18 socio-economic
variables in component land 2. They are class#gethree groups such as the social variables,
economic variables and infrastructural variablethiwi 54 village tracts. Level | includes 20
village tracts, Cluster Il is composed of 27 vikkagacts and the Cluster Il consists of 7 village
tracts which show distribution pattern map (Figtje Cluster I, Il and Ill show the average
values of socio-economic activities for each inthcaThe total averages of socio-economic
variables are differences in each cluster.
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Figure 1  Distribution Patterns of Clusterlland |
Source: Based on Cluster Analysis

Qualitative Analysis on Agricultural Development Processes

This chapter analyzes the controlling factors ef digricultural development process in
each level of Okpo Township. In each level, thee¢hvillage tracts were chosen by physical
location as Case Study 1, 2 and 3. In each casedohbuseholds were chosen for detailed
study. Figure 2 shows a case study of Okpo Township
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Figure 2 A Case Study of Okpo Township
Source: Based on Cluster Analysis

General Over View of Level |

Level I, the main economic activity is agriculturat crops production was rather low.
Hence, the input for crops cultivation is ratheghilt is difficult to cultivate crops in the area.
The area has low accessibility and some earth roamained unchanged. These conditions
affect the socio-economic conditions of the areber&fore, the development of socio-
economic conditions is still low in the study a{Egure 2).
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Figure 3  Socio-economic Development Progesduster |
Source: Based on Open Interview

General Over View of Level Il

In these villages, besides agriculture, they sgjdcaltural related tools and established
stores along the roads. Some place which is fan frtighway roads mainly depended on
agriculture but small shops selling household thiage also found. The people who settled in
village tracts locating near the forest work thbgavhich are related to forest. Most village
tracts have locational advantage because theyeaateld on accessible places. Therefore, the
location supports the socio-economic developmerthefarea. Therefore, present growth of
socio-economic conditions is gaining momentum dneaids to high level development in the
near future.
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General Over View of Level Il

Most households are engaged in farmwdelagd kaing) and fishery. The development
in the farmwork has enhanced the improvement insrart facilities, particularly roads and
modes of transportation which in turn induces thgedbpment of other economic activities,
especially trading and other service businessesoiingly the social status of the village
tracts under study has improved during the past decades, manifested by the modern

household use items recreation facilities.
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Source: Based on Open Interview
Differences in the Socio-economic Development Prasin the Three Clusters

The differences in the socio-economic developmeotgsses of the three clusters are
presented in Table 3. In Level 1, the area includes physical divisions: low land and high
land. Drainage condition is poor and the areaosdéd yearly. In the rainy eason, agricultural
lands are flooded and farmers encounter difficslltaused by flooding. With low input and
traditional farming method the yield per unit areéow. The area is unsuitable for cool season
crops and suitable for monsoon paddy cultivatiacori®mic growth of the area was slow due
to natural disturbances. Much of the existing ivilage roads are of earth-surfaced type and
there are only a few lateritic roads. As such theepof socio-economic development in this
cluster has been comparatively slow.

In Level II, the plain area is occupying. The areatunately, receives irrigation water for the
cultivation of summer paddy. The yields of crops aomparatively high in response to high
soil fertility and greater input. As such, locah@bitants can upgrade the roads on self-help
basis which is connected with Yangon-Pyay Highw@luster Il possesses more locational
advantages than Cluster | due to existing phys$azaors.

In Level Ill, case study has different economic dzh®n agricultural development
processes because of different physical locatitve. &onomy of the area is basedl@and
kaing cultivation and fishing. The availability mfigation water makes the farmers possible to
practice triple cropping. Fishery also plays an om@nt role in the economy of the area
concerned. The roads have been upgraded whichdiegatly to the urban area. These inturn
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lead to rapid socio-economic development. caus@amgabe to the planted crops especially
paddy.
Table 3 Differences in Socio-economic Developni&noicess in the Three Levels

Physical factors Economic activities (based on Agridture) Human activities
Study
Area
Topo- Drainage Fertile Primary Secondary | Tertiary Economic Infrastructure
graphy 9 soil Sector Sector Sector Policy
Soils
Poor (poor
Mostly . : ) Market Rural development
Clulster lowland d,:rgggg(?' ?{:lds i%'ﬁg;g;i(lhg - - Oriented road upgraded,
area area fertile Economy | remaining earth road
soils)
Market
. Moder- ) ) Rural development
Cluster Mos_tly Major ately . Buying Oriented road upgraded New
plain stream - Agriculture(Le) - and Economy, :
I area asses fertile sellin Agricultur construction
P soils 9 gricu development road
e policy
Mostly Clo_se to . Market Railway, Highway,
; Myitma- Services, ’
Cluster plain kha River Go<_)d Agriculture (Le Buying Oriented Rural development
area ; fertile . =~ ' | Manufacture Economy, | road upgraded
1l and Min h Kaing), Fishing and .
Flooded Hia soils selling Agricultur | connected to urban
areas Chaung e policy area
Conclusion

Agriculture development effects social conditiorfstlee area and social conditions
developed markedly after 2000. But, the growthamliGc-economic conditions developed in the
area varies one place from another. It was resuitech the existing physical factors,
government policy and change in infrastructurettfese are different agriculture development
levels in the area, the factors causing differasticceconomic conditions are sought out.
Although the price of crops is high due to the efffief economic policy change, the income is
still low due to low crops productivity of the aregas farmers cannot afford to buy sufficient
amount of input, yield per unit area decreases. |dWweaccessibility affects the transportation
of goods and people and less development in s@doesic activity. As surrounding villages
develop in economic conditions, the economic agtiof the area has a chance to develop
because of its high accessibility. But physicaltdes support less on economic condition of
the area.

The three groups are studied to get thorough utadetig on advantages enhancing
socio-economic conditions. The relationship betwesml of agricultural development and
level of regional disparities are could be brougbtvernment policy, physical factors, social
factors and economic factors. Due to the lack sefesyatic farming method and low input, the
yield per unit area as been declining in the vepent years. The low-lying area has witnessed
widespread flooding almost every year in the raagson. The improvement in transportation
has been rather slow. Due to low accessibilityk lat knowledge on social and economic
conditions is apparent. Some area has potentialgato economic development due to
locational advantage and better accessibility. [Boatonal factor supports the development of
the area, but existing physical condition espegiabils in the area cause slow economic
development. Soil fertility has become exhaustesltduepeated crop growing.
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The improvement of land transport together witle¢emmunications has widened the
spectrum of knowledge of the local farmers. Somaskbolds are engaged in agro-based
industry and others earn their living solely ording. The village tract is located at junction
point at which high way road and rural developmeydad meet. The villages are directly
related to economic conditions of nearby villagédthough the area is located in fringe area
of the township, the area possesses economic ompites due to infrastructure development.
Therefore, physical factors, government policy, rewoic system, social services and
infrastructural facilities are the chief controtlifactors of agriculture development in Okpo
Township.
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