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1. Introduction

One of the issues to realize a sustainable society is the waste disposal problem. In recent
years, the increase of waste around the world has become a serious problem. The practice of
waste disposal is depending on the country. In particular, the waste disposal statuses of
Japan, which is an island country, and Laos, which is an inland country, are considered
significantly different. Some of the wastes make living environment worse and cause health
damage, so appropriate handling is necessary. Reducing waste is also an important issue in
order to reduce final disposal volume.

At the Okayama Kirin brewery factory, wet brewers grains generated during the beer production
process are used as a raw material for feed. It means reduction and efficient use of waste.
In the regional practice, I visited Okayama Kirin brewery factory and Futaba feed plant, the
latter is the destination of wet brewers grains. At first, we planned to visit a beer factory
in Laos to compare waste management with Okayama Kirin brewery factory, but unfortunately we
had to cancel the plan. Therefore, in Laos, we visited the garbage disposal facility cooperated
with JICA. In this report, I describe garbage disposal statuses in Japan and Laos, and my

opinions about current situation and future prospect

2. Campus/Regional practice

An example of waste is a by-product which is generated in the process of manufacturing foods
These by-products may be incinerated as garbage. However, in Japan research on weight reduction
and recycling of the by—products is actively conducted. As an example of effective utilization
of by—products, we visited Okayama Kirin brewery factory and Futaba feed plant.
2-1. Field trip to Okayama Kirin brewery factory

Beer is produced from germinated barley grains in the manufacturing process. At the Okayama
Kirin brewery factory, the waste called as wet brewers grains are sent to Futaba feed plant
for effective utilization.
2-2. Field trip to Futaba feed plant

In this plant, various feeds are produced by fermenting mixture of by—products, including
soybean meal, wheat bran, soy sauce cake, tofu residue, cacao residue, etc
2-3. Discussion

Japan is an island country and has achieved development due to trading lots of commodities
Therefore, research on effective utilization of by—products generated from food manufacturing

process has been promoted and indeed advanced.



3. International practice

Waste recycling activities in Laos are less than in Japan. Therefore, in order to understand
garbage disposal status in Laos, we visited the garbage disposal facilities called as KM16 and
KM32, which are cooperated with JICA. The names of KM 16 and KM 32 come from the distance
(kilometer) from the center of Vientiane respectively.

3-1. KM16 (transportation relay facility)

KM 16 is a transportation relay facility. The garbage collected in Vientiane city is first
brought to KM 16. At this facility, garbage is transferred to large garbage trucks and carried
to the final disposal site KM32.

3-2. KM32 (final disposal site)

KM 32 is the final disposal site. Many garbage brought here is landfilled, while resource
waste is separated and recycled, and infectious medical equipment is incinerated. The area of
KM 32 is about 100 hectares, but about 40% of it has already been landfilled. If garbage
disposal continues at current pace, this site will become full after about 8 years. Therefore,
construction of a new final disposal site is required.

3-3. Discussion

Table 1 shows data on garbage disposal status of Vientiane. In the central part of Vientiane
city, garbage is collected once a week by garbage trucks, but collection is done at about 20%
in suburban area where the population density is low. Even for the central part, the contract
rate is only about 30% because the waste collection is charged. In Japan, garbage is collected
twice a week in many areas, and if you buy garbage bags anyone can throw it away. The contract
rate can thus be said to be almost 100%. Looking at the region by region, the contract rate

of garbage collection is about 50% in the

[
. . . c 0 heoron
central 4 districts, but only about 20% in the 3 J/ A ¥ .
( SANGTHONG L'\/\_\ ~ R
suburban 5 districts. Such regional disparity Jo Y EZN “uw
{ W s
. . . L _
is one of the issues. Those who have not e I
Hes LATHANT ”:N"u;"
N=105

contracted garbage collection may dispose P s
garbage by incineration for themselves or throw THAILAND
away by illegal dumping. It is necessary to
improve legal systems. Meanwhile, the contract | T T
rate of waste collection in Vientiane city is M1 o F v o9 Bl
rising, and it has increased by about 10% in

F1 v F ¥ O IHLERE Y

Total Total Contracted | General | Waste Waste
Population | Household | Household | Waste Generation Per | Generation Per
(contracted | Amount | Capita Household
rate) (t/d) (kg/capita/d) (kg/hh/d)
VTE total 816,669 148,727 39,730 312 1.43 7.8
(27%)

the last 5 years. This is thought to be due to an increase in the awareness of citizen’ s waste



disposal by activities of JICA and others.

4, Future issues and prospects
The problems and future prospects are shown below.

e Final disposal site
About 40% of KM 32 area has already been landfilled, and the site will become full after
about 8 years. Therefore, construction of a new final disposal site is required.

e Regional disparity
There is regional disparity even in Vientiane city. There may be similar disparities in
other areas.

J Improvement of contract rate and legal systems
It is necessary to improve the contract rate and legal systems should be improved to
achieve it. Prohibition of illegal dumping, and establishment of standards for approval
of waste disposal industry are exapmles

e Waste recycling
Education of waste recycling is progressing little by little in primary schools and local

governments. Interest for separating of PET bottles, cans, and others is increasing
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The occurrence of waste is one aspect of life and can not be avoided. In addition,
as trace of waste such as shell mounds being extremely important evidence for
estimating past lifestyle along with earthenware and decorative items, waste has
a characteristic that it reflects daily lives of waste dischargers. Therefore,
even though it simply refers to waste, it occurs in various ways depending on age,
region, culture, and its processing method also reflects such background.

Especially since the modern era, the waste disposal system and technology have
been developed as a means to improve the hygienic environment of the living area
exclusively, but in addition to that, from the heightened concern about global
environmental problems such as global warming and resource depletion, the necessity
of proper waste disposal has come to be called for realization of a recycling—
oriented society.

In this practice we conducted a survey of the waste discharged by the residents
in Okayama City where we live and two different places with completely different
circumstances such as settlement on Lake Tonle Sap in Cambodia. By analyzing and
comparing the results of these two surveys, we explored the actual situation and

issues of the waste problem.

{Okayama city home garbage composition survey,

Practice background
We conducted a survey on the composition of household garbage in Okayama City as
regional and campus practices. In regional practice, we classified household waste
as substance and usage classification and measured weight, and on campus practice
proximate and CHN analysis were conducted. In this practical training, we aim to
clarify the trend of waste discharged from the households of Okayama city, the

type of waste derived from biomass and its discharge through these analyzes.

(1) Area Practice
Materials and methods
This survey consists of two classification tasks: rough classification and
detailed classification. In the rough classification, a part of the garbage bag in
the pit was taken out with a crane, and 5 grams, 10 liters, 20 liters, 30 liters
and 45 liters of garbage bags were extracted from the garbage bags so as to
correspond to the discharge state of Okayama City. For detailed classification,

garbage bags extracted by rough classification were wused, and further
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classification was carried out according to the kind of substance and usage

categories. We set the target so that the total weight of the garbage will be 100
kg

-Results and discussion

The material composition is shown in FIG.1. As a result of the survey, it was
found that about 11% of household waste discarded as burnable garbage is a
recyclable material. Garbage classified as combustibles is about 89% of the total.
39% of the total is kitchen waste and it is the highest proportion among them. The
largest component of recycled materials was paper which can be recycled, and 8% of

Others

Recyclable Unburnable o%

11%

Recyclable
Paper, 8%
Kitchen

_Burna
Pap

Burnable

89%

Fig.1: Waste composition
the total corresponded to this.
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In addition, 26 substance items and their respective weights and mass ratios are

shown in Table 1.

In case
(2) On—campus
Materials and methods

In the campus training, proximate analysis and CHN analysis of garbage were
carried out using 20 items of household waste classified in regional practice

Three components of garbage refer to combustible components, moisture and ash
constituting the garbage, and it is an important indicator for evaluating the
garbage quality. In ternary analysis, samples taken to the campus from the Tobu
Clean Center were oven dried at 105 degrees and the water content is measured. The
dried sample is then burned and the ash content is measured. The combustible matter
was sought by subtracting moisture and ash content from the whole.

In the CHN analysis, thebpeoportasheofategboneéCindnedrbgen (H) and nitrogen (N)

Categories of maeterial composition

Detailed grouping Weight(g) Ratio(%)
Kitchen waste 39131] 39.27
Plastic bag(shop) 3409 3.42
Wrapping 1826) 1.83]
Specified farbage bags 822| 082
Other plastics 12328] 12.37
tobacco 434 0.44
Other paper 10822| 10.86|
Diapers 4678  4.69|
Garden waste 3252|  3.26|
Pet Sheet 3125 3.14
Animal wasete 3477 349
Rubber & Leather 836] 0.84
others 2141 2.15

woods 378 0.38

Textile 2284 2.29

Plastic tray 353 0.35
Paper bag & Paper Wrapping(shop) 575 0.58
Textile 485 0.49

PET 338] 034

Can 14 0.01

Metal 269 0.27
Bottle 227 0.23]

Glass 0 0.00

Paper 8318] 835
Non-bumable 0 0.00
others 131 0.13|

among the substances constituting the garbage is obtained, and this analysis result

is used in estimating the lower calorific value
-Results and discussion

The results of proximate analysis are shown in FIG3. As the figure shows, the

moisture content of kitchen waste was found to be particularly higher than the
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other wastes. Since kitchen waste accounts for 39% of the total as shown in Fig 1,
moisture derived from kitchen waste occupies a large proportion even in the entire
waste. Therefore, when disposing household waste by incineration, it is considered

that this kitchen waste is a heavy burden.

Plastic tray | —— o

Diper %

Pet waste

Pet sheet

Garden waste

Other burnable

wiod, Bamboy S Y55 S O 5 20 o e . 0137 1.

Rubber, Le athero. & s —

ettt 2 0 S 4153
Paper(Recyclable ) | 75 .
Paper{Burnabie) | R o
Plastic bag | .

P N ———— A T —T

Plastic waste 3 | )
Plastic veaste 2 | 62

Plastic waste 1 | O ONG o
Kitchen weaste 2 | -
Kitchen waste 1 | LIS SRR 7

0% 10% 20% 30% a0% 50% 60% 70% 80% 90% 100%

isture . ® Combustible = Ash

Fig.Z?hﬁesult of proximate

Figure 2 shows the results of proximate analysis, the self-ignition boundary
(red line on the right side in the figure) and the power generation limit (the red
line on the left side in the figure). The term “self—ignition limit” refers to the
limit line where the garbage burns continuously without any additional fuel. The
power generation limit is the limit at which power can be recovered at the same
time when burning the garbage. The area on the left side of the straight line in
the figure shows the self-ignitable range and the power generation possible range

The analysis result of the general waste obtained in this survey is indicated by
a blue dot in the figure 3. It is shown from the figure that the current waste
quality exceeds the self-ignition limit and the power generation limit. At the
same time, however, kitchen waste containing a large amount of moisture becomes a
hindrance, the current garbage quality 1is considerably close to the power

generation limit.



Here, the garbage quality when removing kitchen waste from original waste is
shown in red dot in the figure. Compared to the current situation, you can see
that point is plotted at positions far from the power generation limit

The low calorific value of current municipal solid waste was 6390.9 kJ / kg,

whereas if the kitchen waste is excluded, it is expected to recover heat of 1.3

times or more, which is 10374.4 kJ / kg

# : Municipal Solid Waste(MSW)
M : MSW except Kitchen Waste

Lower calorific value.
@ :6,390.9 (ki/kg)
M 10,374.4 (k)/kg)

100 80 60 40 20 K
) Limit of self-sustaining combustion

Combustible(%)

Limit of incineration with energy recovery

Fig. 3: Waste composition
Summary of regional and on—campus practical training
From both practical training, it was found that the general waste in Okayama
city was well separated, but waste that can be recycled is still contaminated as
combustible waste. In addition, although Okayama city currently treats kitchen
waste as burnable garbage, this ratio is extremely high in the whole and it is a
heavy burden upon incineration because of its large amount of moisture component.
In order for Okayama City to promote the formation of a recycling city, it is
necessary to strengthen the separation of resource products and to reconsider how
to handle kitchen waste. As one solution to this problem, it can be thought to
reduce waste of kitchen waste through recycling such as biogasification and
composting etc. However, it is also a fact that there are many problems still

remain to be solved for practical use.
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In international practice
[aquatic village, Chhnok Tru]

We went to Cambodia in the south of Indochina Peninsula of Southeast Asia. We
conducted a survey at a water settlement called Chhnok Tru located at the mouth of
Tonle Sap Lake. Tonle Sap Lake is the largest lake in Southeast Asia whose area is
quadrupled in the rainy season, and the inhabitants of Chhnok Tru mainly earn
living by fishing industry. There are houses, schools, grocery shops and others on
the lake, and basically ambulation is a ship. When we were going around the village,
we could see that the garbage including plastic was scattered (Figure4-5). Chhnok
Tru village has a population of about 6,000 people. There are houses that collect

garbage individually (Figure6), but there is no garbage collection service as a

whole village

e ——_ "'_‘V -‘_. -

Figure 4 : scuttered plastic wasteI

Figure 5 : scuttered plastic wastell

[method and result]

Figure 6 : col lected PET bottles
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In order to investigate the actual situation of garbage collection and waste
disposal in the village, we conducted a hearing survey to 100 villagers. The survey
period is August 29-31, 2018, and the number of valid responses is 100.

First, when we question how to throw household waste, 98 people answered that
they were throwing away in the lake, and 2 people answered that they would fill
the ground (Table 2). Most people were throwing trash into the lake. When we asked
what villagers felt about throwing away the household waste in general and plastic
waste in particular into the lake that we saw inside the village, many respondents
said that they felt they were affecting water pollution, health, and fisheries
(Table 3).

100 people answered to know about the question as to whether they know the
existence of people collecting garbage in the village. When asking what kind of
garbage is being given to them, the metal was almost to the collector. However,
many types of plastics and papers issued in household garbage are not passed to
collectors (Table 4).

As just described, it becomes clear that residents of the village thrown away
household waste in the lake although they know that garbage collectors are in the
village.

Regarding the reasons for not using the collector, there were many responses
that insufficient profit returning or troublesome (Table 5). If garbage separation
and recycling activities carry out within the settlement, we asked villagers
whether participate in it. The answer was approximately 40% of respondents said
they would participate even if there was no profit, and about 60% responded that
they would participate if they had any profit (Table 6). As the present situation,
the residents of Chhnok Tru have not used collectors of household waste, but there
are many people who intend to participate in the garbage collection service

depending on the conditions
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Table 2 : How to dispose of the household waste.

= Dispose to water body

= Bury in the ground

eople
iﬁi (people)

Table 3 : Feeling of villager about dumping plastic waste to water body.

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

Bad smelling Shallow of  Impactto Obstacle to Pollution of Impactto Feel nothing
lake fishing shipping water health

HFeel mDo notFee
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100%

80%

60%

40%

20%

0%

Table 4 : The kinds of waste are collected by waste picker.

PET Bottle

3.2%

4.2%

Plastic except Metal Paper Glass
PET Bottle

m Collected m Not Collected
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Table 5 : The reason for not using the waste collector.

= Profit is not enough
= Can not take the service
= Feel troublesome

= Not answered

(people)

Table 6 : Willingness to participate in an activity of waste separation and

= \Want to join even if no benefit

= \WWant to join if can get some
benefit

= Do not want to join

(people)
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[conclusion]

As a result of the survey, although residents of Chhnok Tru feel that they have
an impact on health or fisheries, throw away household garbage such as plastic
into the lake. And the current situation that the collector is not being used by
villagers has been happening because of scarce profit and troublesome. At the same
time, the possibility of residents’ cooperation in the garbage collection service
can be greatly expected.

The current situation is that the former is lighter when weighing the impact on
health and fisheries and the waste of handling garbage to collectors. In order to
improve this, it is necessary to grasp more seriously that the act of throwing
away garbage into the lake will adversely affected in later. Using the waste
collectors in the settlement is one of the means by which such garbage can be
avoided from being thrown to the lake. Although there are conditions, most
residents are willing to participate in the garbage collection service, so it is
also necessary to seek incentives to satisfy the conditions. However, since it
seems that there are walls in terms of economics, we think that it can not to

proceed without the cooperation of the government and local governments
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TWDEMEICES LTV, AN T HO0EMND 5 E, YaGiy A& Way Yon Pin
IZDWTHEY B, ¥ r~—0REOREER X ORHMNRREEED O OFEEZH 5
Mz L7z,

3.3.2. 2 DDFDOME
3321 FxEE%

F£ 9 Way Yon Pin #1%, AFIEL 1900 A, HHEIL 400 DM THL. ZDHH 80%DER
XEMAZTA L TR, EEEESIIK, = =7, VXY AT, HThHDH., ZOME
FHOMIINE L TEBY, BEASCEADPBBRZICBET S ENONOA0OEHER
FEENED TS, ABRVOFE TEFALTTWEERG L. F7-, STHIBRE NS +
HOBEWEDHEZ > TND.

I Ya Giy #11%, A M 1800 A THEHEIL 400 DA TH S, Z OFIETEFUNLE L TV D
78, X, a—tv—, THAHIR, £ ¥V, WV T7I73VU—, wAX—F, ©—F v
FORZEEYEFEE L TW5.
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3.3.2-1 Way Yon Pin & =& 3.3.2-2YaGiy # E#

3.3.2.2. thIB &
vk}

Way Yon Pin £ & Ya Giy #11%, & 1,000 m ~ 1,500 m O & HUIALE LT\ 5 . &k CARE
SNIZRAIEMIE, TSR H 2D~ I 5. Fh b OF T £ T Ok % &
3.3.2-1 12, (EERFRAZK 3.3.2-3 (2759, Mandalay (ZMIAHIZ & o THORBIBL DD iz O Hfif
JeTHD. Heho lTBHESLEOEAT TH S, Kalaw & Aungpan [TlEEH S L THATH H.
Taunggyi (£ ¥ >~ —HEFH DO > v INOMEETH D, HIHHALI K Z V. Way Yon Pin #11
e DR 23 Ya Giy A1 L 0 2 <, Bi ISR REMTH v, %F TR Gz @)
ThbEEZD.

# 33.2-1 TR & Ok ERE

ki iGN 285 M FEsEERE (km)

Mandalay 246 km

Kalaw 27 km
Way Yon Pin

Taunggyi 33 km
Heho 3 km

Mandalay 257 km

Ya Giy
Aungpan 34 km

Way Yan-Pin

wHeRa

Ya Giy

TauUngpy

Aungpan

3323 HEES (CEBEE
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K[E

Ty v —IE5~10 HANZE, 11 H~4 ABEETHY, [URICHIBGZE B D, 7y
DEIER DD, ZOORITIRE EREEICE L, Mandalay 1Z A7 > 7&KUEICE L TV 5.
F72, 2 DO K& Mandalay OFKE & SIRE X 3.3.2-4~3.3.2-6 K NFK 3.3.2-2 IZRT.
Mandalay OFERIKE(L 600 mm TH Y, REZITIITIT+HHTHLEF ARV, —5T,
TOOMITHEIBEAKREITZSZ <, KRIRBIZERWE WD R H D, FFIZ Way Yon Pin AT,
FEREKEDS 1000 mm & EEl> TS 72D, FENRFRETH L. LLEND, ZOORIIEZE
W L7c IR Ch D EE L 6N,

250 40 250 TR 40
B Precipitation I Precipitation
= —e—Temperature —~  —200 |—*Temperature _
E 20 y 300 E 30 O
= T = ©
S 150 /\N_\\\ 2 5 150 2
I 20 & 5 20 &
= = = o
5100 aé 5100 qé‘
e g
& 50 10s6 & 5 10 @
JFMAMIJ J ASOND JFMAMIJ JASOND
3.3.2-4 Way Yon Pin #f X 3.3.2-5 Ya Giy #f
250 P 40
I Precipitation
—_ —e—Temperature —
= 200 00
< T
S 150 <
I 20 %
= OL.)
5100 8
(0]
E 50 10 '2
0

JFMAMIJ JASOND

3.3.2-6 Mandalay

# 3322 FRKELFEEHRIE

FERRK B AR
(mm) ()
Mandalay 657 26.0
Way Yon Pin 1151 21.1
Ya Giy 871 253
15
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3.33. FAEKERE —Wway Yon Pin f—
3.3.3.1. ki F| AR RE

Way yon pin £ ClZ, ZKH O -HIF|HZREIZRFSA 7 57,
ZOFNOERD 8 FNIEMAFF > T LT, HEWHBTEFEZLTTWD. Lal, 12
Anb 6 A, FERKDoTBOKBEZED, Uy A EE2EL5ELH 5. HEEEZ A
L, MR TE TVDHIREEZR 5 120000 ks/ha, HEARAS A - TRV VIREEZ2 & 80000 ks/ha, HE
JERTBASNTE LT, RBPOFEMAFDOENTHE 572354 40000 ks/ha &9 K512, &
WO L > T, BHMEARKE S R D, ZOMICEIBEENE L o7& a0
D&, EEWR LK ICHIBRISE N S TV D, BRI BRI & o 7o R
HOERKEAEZ > TWVDHENZ D,

3.3.3.2. Eih+iE
FNESO 3 D HEE 7V 7 (FESem) L, T 1kg 472 0LERK
OERSERER G A RE O Lo, BHIIR VAN THRICRLRY, EBRETHMIL
72, B A CRERZE S OB & B TH LN EHE K 3.3.3-1 1TRT.
PEREAELEREBERTAROOIER LK 3332 177, HRIZZDDIEIHHE
TR, RER, EBREERZSAEND, DHEERRICHEIIEVWEZ 2 6N,
* 3331 BEBICETLER

BHAE WY LR i .
B3 oo
e 2018/11/16 - B
54 .
(#.2%) (55— 2 1) ’
o HEER A Y .

# 3332 SOER

eEFRGARE  EEEERSAE

(mg-N/kg) (mg-N/kg)
5D 2450 80.3
@ 1550 40.6
HR® 1350 35.4
NS5 1783 52.1
16
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3.34. AEHR —YaGiy f—
3.3.4.1. %8

Ya Giy A ClE, ¥+ XYV EHIIFHBEY AT LIZOWTHE IR REEZIT- 72, LB
FIERPEO~—F7y MHMT 200, R0 OYpE7a—h—»Mpir35. AL
<, KB NT v 7 ROhRN ek TEE R OVEZIIRC, ZTa—F—L RS
FTD2ENBEROLND. T r—— Mt REHEELFF > TRV, WEIFECIE 2 BEER
ZEiFons, —oRIE, INERICEF Y XYOEEYTZY TOMKIRETHL. ZOHE1
DY 70-300 Fr v FTEHWERLNS Z L2 5b. oHIE, IUHERTD DI E % Rk
L, BHZILTEEAL, ESCHXILIZT e —I =T HHEWVWTHD.

HHEWOSLA 1E%47-0 70-80 Fv v hTHWIGLND. BARAIZ, ZOFTOF v
Y OULEIE 250,000 fil/ha TH Y, ERE= A i 150,000-175,000 ks/ha Tdh D Z LoD, Fx
XY DO ES T2 OEPEZ A MT 60-70 ks/fE (4-5 /) TH%. (Mandalay ~—7 > FT
1% 400-500 ks/flHl  (28-35 FI/f#l) THGESND.) Lo THEBEWIS UEGEA, 13EA
ERIERBm LN, FROGEICED &, FHEVOFGERIIENbDD, £&FE 78
BN BT, BALWRRIFEZNWIGLTLE > ZH . Zo5hE, BHeo—&EH
BIEERGIRNIZ T SIZHHA W END . 2O WVWalc v AT LD, 7 r— I —3EFHICE
WT, @O XS B FZRT LTS EB VR D,

FRROE I 7, Te—h—E RN LEMEVAT AIZLY, ZONOERIZAEDOEDO
fitsz =2 be— L T&EF, BEITHEEELFF > TR, TV ol kb E & F
STEBBINAZG DL DONRKETH D720, REEEOBEMLCENIZZ OFIZIB VTR
HTH DB LMo T,

3.342. EBihtiE

FNES O 3 Mo T EY 7Y o7 (FKESem) L, THE kg Y72 ORERK
DS REE RS A mA o Lc, THIIR VM AN THARICELRY, EBRETHHIL
7o BIMEAE-CRE N O OB & B TR LN IERE K 3.3.4-1 IR

PEFRLHE L EREBERETEREOOIFER AR 3332177, K334-1 OfEEET —
2 50, ALEIERE, LZEIERRS X OVEBIERIOEIG 2 /B2 &, ALZIEEHTKRIE L Tu7gn
JiEZ{T->TCWD EEZDBND. £, F 3342 DLEH, EEREEESAENO L 1E
BRELICRIEIZ 2RV, Ya Giy A/ CIE, HEREICHE L BHERR RSN TS LB R 5.
L, FREIEEE AW iR OGN EE CTH L7255 .
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#F 3.3.4-1 BEBICETLER

BIEEY) 7V H it S £ R

Rk
5 JUHERE 2-5 t/ha
{2 ekt B
B 7T — 2018711713 k% (6.7%) 375 kg/ha PY 77V
VKR . 0
(#.%) : s SR,
{EEZIERE (N2 P : K)
10:10:5 375 kg/ha

15:15: 15 125 kg/ha

% 3.34-2 SRR

ERFEHE  EREEZERSAR
(mg-N/kg) (mg-N/kg)
H1 D 2800 36.5
1@ 2800 38.5
ENE) 2950 45.4
) 2850 40.1

335 FLHLER

3351 ZODFDRAELY

FHCOMEICEI VMO BIHREZUTICEL D 5.

- BUEOREE PR T Co HEEREICHEIZ A b s o 7.

s HEREAAE A L, ALFIEEHTARAE L R W HEAE 2N T i Tz,

- PEREEE N EEIT->TRY, BRICEZ LEEEREAZITX 212 L0 FEMHE
NIEL, FIHIEE 21T O R b .

C SEHER RIS K D RFIIC L BEMICLRT Uy LDOEWEITIE, S AL+ T
o Enh, BEOENENET TS,

Sth, BREEIZRLVRBENKEL TOSHT, (LFECRED L ERT - #1VE&
BEIND. A%IT, FHEATREREE VAT AOBENLETHH L EX L. £, Fiinl
REZR AT C, FSAMEER EABIEROEHAN AN THDL LB X 5.
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3.35.2. FHAIRELREDT-HIC

BEAHTIZIZH D Z BICEHHEREE S TW5D. FEOHILICIE, BIEHM OB A
R[REAT) ZERENPROLEENTVDHDOD, v r~—0ENETIIE 5 W\ o ik
RN E L L TEL T, HEMEL TWAEITOFFEAEEIH TV, £, Way
Yon Pin A} TIFEAIZ 72 > TWEHEEIX, =~ A L—bAL TS E W) Z &7,
TV ZHRMNS, BEAGMNEEL TOAHEIITENMEL, RS ORIk =
ZRWREL DD TNDZENEZ BN,

'._. %

X 3.3.5-1 E#4 X 3.3.5-2 4-FHERD X 3.3.5-3 A L-HER

NREF LR LRI T E VST HET V7 OEA TIE, BTOW=5 & Z AITAEREZHN
HELL TV DR DR RONDN, S ¥ o ~—TIL 1T EAEEZNR A LN/ 72. X 3.3.5-5
KK 3.3.5-6 DX D IZFEIEZAHIZNITHBIZ TN, £ 95 Do T2 B IEDERMESL S
BIZE D00, FFEIZEDZLOIHAME TR OO, BERE L V- = GHBEED O
FIFAATHEME DS 9 233 2 7.

X 3.3.5-4 = I DO4yRIHE X 3.35-5 FEEZH X 3.35-6 FEZH
TV TEEIRMNG, B AR REBICAITZEELE LT, HERAEELHNY. TE 5]

BEVED  RIR STz, FEE T L Vo TE AR I 2 HEIE L LREICRIN T 5 2 & T,
R OWAR A b, € L CTERERZERT D2 LN TE LD TIERNIES I ).
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Agricultural

products

Sustaingble Market
production
Recycling
agriculture

Soil

v Improvement of
physical property

Resource recycling
v Composting

3.3.5-7 PR EZE DA
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3.4. Inle HOKEIZXT 5 ABHNFZEDIEE
341 BEREHW

Inle ##1%, Shan JNFEVEHES, Nyaungshwe ¥ 7> v v BT 5, I ¥ ~—T2&HHITK
TV CTH LS. KA LRICEEENTEB Y, [ EHOM ORI A %2 O JE AR 21
PEET 5. AHIBIIETE L A—CRETH Y, HBRIFEMBKENZ . £, WF
EHIZRIT TR, BN H D.

AHILDO FHFEFED—DIZ, b~ MNORSMFIENH L. 7T & 13X, BH2D
MEFZRK B3R CTH Y, TEIFMEREZER TE-o T2 KICEN, 22 CTh~v %
HIET 26D THD. FEME, (LFEBAREIRE, BREMEHINTEY, HE
~OFHABEE SN TS, b~ FOBIGHEBITE LI L THY, Akaishi et al. (2006)
IZE D&, 1994 FOREETH 18 km?> Z 5D D LS.

AU O FAF R, WEOKM EFICKHIET 2720, BRAARERLEL 2oTWV5.
Z< OFERIE, AEHKE LTHBAKZZOETEHNTEY, £z, EEHEKII A 7%
L CEBEHEICHER LTV 5.

PLED X 1T, Inle T ANBRIZERIZ L2 KEEENBRESNLMTH L. LarL, 20
EIFERALPIT LEEFHIRIZE A LR, MAOFEEN RO LN TS, £2T, AT
k= R OK EREEOETEYEK DS Inle OKEIC KIETHBELET 572 DICKERHES L
7.

3411 Ixrv— (E) &Inle (FH)
(google earth X v)

342 RAEOHME

A FIZ20184E 11 H14 B & 15 AD2 Al THD. ZORHNE, #AEOYRITHEY L,
F b~ hOWHEZTLDHD. Vo 7Y 7ML, WL, TR, b~ MEIDIo 2
WS FEEMEDO 2 R OAFFe I E Lz o 77U U VML OO E e OVERE % X 3.4.2-1,
F342-11TRT. Fio, BHROKE - KA 3.42-212R-7.

21

59



#84.2-1 H 7Y U THEOREE

TR LR

o N 20° 34°13.6”

@ E 096° 54’°35.3”

o N 20° 27°23.0”

@ Tk E 096° 54°25.7”

‘ e N 20° 30°04.6”

@ b~ b (EFR) E 096° 50°31.6”

‘ e N 20° 3101327

@ ]\7 }\J:EH (T{JIL) E 096° 53°47.0”

o s N 20° 27°43.5”

® fF=EH (B3 E 096° 50°36.7"

o s N 20° 28°35.2”

@ {f:&ﬂﬁ (T{)lb) E 0960 53’ 34‘9”

K 8.4.2-1 Yo7V THA
#3422 YUFY U THEOKEE KE
KiE (m) JKiE (CC)

O 3.0 26.1
@ Tt v 23 24.9
@ h~ M (B 1.3 25.6
@ b~ MH (R 2.4 25.6
O (i) 1.3 22.0
®FTH (T 0.4 243

IMTHEH L, M REEE IR (NOs-N, NHy-N), 2% 3 (Total Nitrogen : TN), 42U > (Total
Phosphorus : TP), ©FH#K3 (Total Organic Carbon : TOC), FE5XfsEE (Electrical
Conductivity : EC), & MEFEEE (Dissolved Oxygen : DO), pH Th 5. &KIHHDWN, EC,
DO, pH [ZHHCTEFHAI L, ZNLIMEIR Y BN AN THARICELIR Y, EBRETHoMr L7z,
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343. #HR-BX
KB OFER %2 3.4.3-1 [T~ 7.
#3431 KEHHHKR

NO-N NH-N TN TP TOC EC DO

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mS/cm) (mg/L) pH
DL 0.00 0.01 0.24 0.00 4.12 0.393 9.6 8.1
@ T it it 0.02 0.06 0.18 0.02 2.35 0.383 3.5 7.5

@ b~ M (R 0.00 0.02 0.25 0.03 3.09 0.571 32 7.5
@ b~ M (TR 0.02 0.03 0.23 0.03 2.97 0.406 4.7 7.4
OfFEE#M (i) 0.33 0.03 0.35 0.00 0.84 0.377 9.2 8.2
®FEH (Fik) 0.19 0.03 0.26 0.01 1.54 0.397 5.8 7.8

IREZERICE L C, EEHEL OIS oY 7Y v FHR L g L CREso Tz,
EIEPRORELZ X BLDHD, MIBRINTND EILFE X0,
TOC IFWILCTiebmE <, A v L—IfNFEEMEL TR -7z, WAL ETEEMD D OU
ABRIBRE L, AN DITHNTERIIEM SN TN D EHETE L0, SRIOT —
H I E OWHEREITG DR,

WELCIX, o7 v THIERAERT03 mS/em PLETH D, K E L TiTE»-o
7ipHﬂ%W%@T%5 L, RHIROME (FIKE) OEMD Th DRI N T
L (CaCOs) WIEICEITH L TWL Z ENBFREEZ BND. T7bb, KWL T A
MR L TN T LA A (Ca¥) LRI DREAKFEA 4 (HCOs) AL TWD
EHEET D T Y TR OHRTIE b~ ML EW EC RSN TR Y, 2T
BHEEDOMMIC L B LB BND.

PLEXY, ﬁitwﬁ%»ﬁé}%i@ﬁxE@?ﬁ%ﬁﬁ@ﬁfﬁéﬁﬁifﬂﬁéﬂf:Yb(7)0), AEY T
U7 LIcHEIZ IR 5 ABRIEIITIE E A ER BTz

3.4.4. #EH

b~ hK EAREFEAE OIS, PRI ) & W ) BURZ B E T 5 &, Inle I TIIAZ
MERIZ XD KEBEREIH 0 THRTE., L LR s, BRERCAL R AKE TG Y 3
DI NTehoto. Lidvnz, SEIEHL i“(“*i@‘@@ﬁ)ﬁﬁ TEES, Y o THE D
BESCEHAEZEZEBE L CORWI EICHRERDHD. LN, S%IT#E Y71 v
THUS TORMN R KEE=2 Y VIR ELEZLND.

3.4.5. &k

Akaishi, F., Satake, M., Otaki, M., Tominaga, N., 2006. Surface water quality and information about

the environment surrounding Inle Lake in Myanmar. Limnology 7, 57-62.
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35T v UV—DERFITEITEHLXHEDEE —Kyar Ton HZEHIIZ—
ATER £ TILRA O RESPREICOWTHE Lic., REITIE, BRSO ZEORENZE
95 Z &%, Kyar Ton F 2B & B HECHIEREZELDD.

351 #@=E

ANAD 3700 A, HAHHEIT 800, ML 240ha THS. FIZLe RN —F vV &2H
TTCW5. &L Taung Yoe &3 90%% (5T 5. [X3.5.1-1 1%, Kyar Ton #f O #i[X] Lo
MEZRLTND.

3.5.1-2 X 3.5.1-3 AEOHET

SFORRT

3.5.2 R

BENPOHBEIZCY 7ML TS ZEThs. MERVRET, bebEohMnEE
IZANTWN RN T &R0, BHE~DORZ@BT 7 E ANRKES NI LR ENRZOBEEBATHD
Ebhol. LT, HBEEOANWDLHEREAEOK 90%THLZ Lbbhholz. 20
ZEMD, Fx bR TIE, HBEICU T FLEZ I DAMBREST N EE T
WhHZERHERITE .
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353 HEFFBENVSLRE

Ty V=T, RPMIEHICHTE & &, ZIMITEDL Z L2, BEIR0 A
T, ZOHMN Iy or~—2KICHD LI O E— N THERZR ) L) BEIC X
L2 ERbhote. THUTEMEICK L TOEBNREE E Wiz 5. L, ZOEE X Kyar
Ton FHZ 2 DOEEHTZH L TWDHZ ERbh o7, 1 DEIE, MEMZRFIETHDH. R
DETR Tl &, BOEBENETICbZ5. £ LTEN Kyar Ton fTHEE&EHES Z LI
X0, HoRENES> OTHSH. 2 2HIZ, WELEHSZETHD. HICETHEDLZ &
T, NP ZES L THWEOTHSD. Zhb 2 2O LN, MORMAEEE &S5
KThHHZ Enbhroi.

PLEDZ &b, Kyar Ton A CIXEE I XK - THMEDNFICESD Z & T, MBSFHILTH
HEVNRD. FLT, ZORMEITKT 5 2RIR7REE L, B LRV ORMEEL 726
LTCWAHZ ENRbhol.

3.54

sihl;

]

VxR ELRGT ONAR OV EBNTHIETHD. ARIOB I A
TlE, Kyar Ton O N Z OEE IZ OV TR Z N TV D0 E D NEIHREICIZD D
inods. L, TR BOR v U~ —OF A RER BB A B 2 5120121, 5% O
ERDI2AHS.

" ' y, o T = - PR
X 3.5.41 NOLHERED X 3.5.4-2 ZHE~EEEYAEOKT

25

63



3.6. EFREREFDFE LD

INET, vy ~—0RMNOIVR KL OFH ATRe 2 TR IS T 7R A ] L& 7.
Z LT, FHiTRER BB A B 25 D) 2 TlE, SDGs DFLENEE CTH L. ZD1=w, % 3.6-1
IXEAT OAFFB LIS X T, F e 2B OO O HIETH 5 SDGs bR L7z,
ZLTC, SEALMNE RS EEZ R T DO OWZEN, £ 3.6-1 ITRLEZZENENDH
TEDERA DRI D D TIERNTES 9 H.

Befhlz, AEIEBICBMCEE, FED 1| 2ZHLNCLIZENnD ZER, Zhnbo
Frft TRE AL R O EBLUCERT 5 L &2 5.

#£36-1 HEROELD

PEET ] .,
FEy FREEH SDGs @ H &
Ya Giy #f -2 H 9
. FE P FFI] HAL AV s 7
way Yon pin b | LR TRSRBROREN. | G Vbt o St 2> < 2 5
\ EMOKE H = 6.
Inle Lake e T=s ULy | BRAKE B LRI
Hp s,
S T S T IR S P AR
Kyar Ton £ & RS O 5T HiE 11.
ERETF BN ELSL Y &

(1 & B0 JE & 0 1ERR)

4. PiEE

AREFCIY M HIZY, T RH, EEBROTER L ZTHREX RIS 2 W
& F LML RFRFBRERE A mB E R R B, W—Md%, AiiH FolBiz I
EEHHR L B ET.

2y v —TCTORELOEAZEICHZY, Mie Mie Jo/E, Tin LAEICITOE T/ HRE
HEEIZR D E L, BoBREERLET.

F7o, HHUESEE OME 2 HAE U< B L CTIEWZBIRE OISO B EHW - L
ESc

26

64



ca
527

H

%

A=/ N
48430153 [FAAZAL

(D)ZEW - il S

s 5 T, @B & EE L 2AE T L TV A EETH O BESMIX & X O HiE i
KEfll LTHELZITo 7, 20 BIRREFGZES IR ATER LTI 7 =2 L0y
MAEIT> T, FAUIAS ETEREFM LA 7 2 iTo 7o 2 el o =iz, B
MANBENIEFITHIETH Y | BRI oT,

(2)EERFH

SEOFEFHTHO T ¥ v —%ditL, FIZKRD 3 DZE U7, 1 DT, LE~D7E]]
HIZRRENFET D2 L Th D, ia Ciichiiasx T, —fA~X—A|Z “LADIES ARE
PROHIBITED” & W9 BRI HIT 6N THEY | e GO FFAE2BITLHBADL ZENT
Epmole, ZOXIBRBICAADIETOLMZENE, FMIAEE TR Eneholz
7o, FEFICHEBENRHRES o7, £z, MERVREDOH T, Iv o v—2FKIZ T
PEIZ 1 NTHR O Z SN0 EWS BERH D Z ERbhoTc, ZHUTAARITILARWE
BThHoEEK U, 2 28I1E, KEFBRTH D, FAETA v U—ilEHNTBE Knkke
K@ofwko4yv~M@H%ﬁf\_h@@m@1oi\$ﬁ%mﬂpﬁﬁ_ﬁnﬁ
NTWDINHTEEND ZERbhotz, T LTAXIFAEEDOF T, ZTOWOKEM > T
D12, HE~OWELHDLOTIERVWNER ST, 3 2BIE., FFEOMEEVRHEN L
Thsd, BMERYFAETIE, A DBROFITH 5 FITH L TE < O donation 2 L7210 | £F
HEY THREZ LD LTI ERbholz, ZDXHIT, AXITESTIFNREFIZK
UchsrZ Enbnoiz,

B)7Frrx=r FNIEEERRL T

B OHROMEBE N KE S Bbofe LKL TWD, FFlZ, R v r~—ToOERETE, A
BOKEH G, SFEOMEGOVOREREMN L, PSRN0 L 2L FLRILENT
X7, TOEBEEEEZKZD L, BRICMT THARBELIGEO T LB T— 3 Ul
BLZ0, MEEALER LY EIEFITICLWER Leotz, BRES T, hoETHEE
AT T bONEEZM ZENTERLD | RSN TETZY Lcled, FORZWD
NETH-T-,

BT, WEIMEBRSZ LRSS LT, A R—= AR E LS R—FLTLEE -
2o ZOENF T, MEICEREET TRIDZENTE, EFITEHLTWD, SHEOE
BCTPRARZERE L 25T, EYOFAAFE LRI Lo,
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ca
527

H

%

A =R/
48430155 X%

AREE T, BH~OBHGHEZ XL D, FAUTE > TREBOLRWNEN S  IEFITHK
M2 bDTHY LT

TN TIE, MUk IEE R OMESN FEE CRRER L 72 1 - K - WK U L DT A AT
WE LT, ROEEBEOHFZEAETETIL, NV ailmho TORENRY:Z 5D L0, E
BREE COOHEEIREN 22 EBEL, bEOV NN EFATLE. LhL, o7
NDAINED Y 72 EVEETICARTFERECRNVE VI —2—DODIEEA iR L TEIT/TH
TERMREL ONTEEZED D Z L2 E1E, BHOSKRICRWCEMELRD EENE
7.

i FEE T, BETONAS A~ AFERV AT AL TESEERH Y, F IMEe
EPFIEERICOWVWTEL 2D ENTEE L, WIBFHEICEDD Hx L EBERBIELEY
ELIIFBRERBEOBRICBMEETWEEIT 20 L EREAGARBREESL Z LN TE
DHLIEFIZEN-T-TT.

WA EENZONT, FUTRE T U7 23 b Z L BRBRID TTH-72DT, Ix o~
—AT TR E DO L ONPIEFITERERINHEL 720 F L. F, HFETORFHRIFEA
ERRBRN LN S T2 DT, $IAE D PWENE T HHmNEL H Y £ L. #5ELF5 LT,
SEIORBRICE DEE LD RPOLTHD LITBVETR, 5B SLICHEENZMIZEON
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Project report (Campus and domestic study)
Graduate School of Environmental and Life Science

48430153 Ayaka OKAMOTO

1. Campus study

I did some preparation work for the domestic and international studies in the university campus.
Before the field trip for the domestic study, I did some preliminary research and reported the results
to three professors in October, 2018 (four time, weekly on Wednesday). After the field trip, I wrote a
paper and presented it twice to the professors, once in November and another in December, 2018. In
those presentations, the main contents were the research objectives, study sites and results.

After the field trip for the international study, I presented the preliminary results twice (in Japanese

and English) and received advices to improve my presentation from three professors.

2. Domestic study
Challenges of community governance organizations
after the consolidation of municipalities
—A case study of Mimasaka city, Okayama prefecture, Japan—

2.1 Introduction

I studied two community governance organizations in Mimasaka city. Based on my interview data,
I’ll demonstrate the activities these organizations are doing, and the challenges they are facing.

The total population is decreasing and the aging rate has been rising in Japan. Depopulation and
aging are serious problem, especially in rural areas.

I explain about the consolidation of municipalities and community governance organizations. When
there are many small municipalities in rural area, the administration becomes inefficient. In addition,
the Japanese government faced some financial deficits. For that reason, administrative and financial
reforms were necessary to reduce costs and improve efficiency. Therefore, Japanese government
conducted the consolidation of municipalities from 1999 until 2010. During that time, the number of
municipalities decreased from 3,232 to 1,730, while each of them extended in area. So, smaller
numbers of local government offices have to administer bigger municipalities. As a result, the
quality of administrative services declined. Therefore, community governance organizations were
established in each village. Generally, this organization is composed of the all residents who live in

the village.
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2.2 Research objective and method

My purpose is to analyze the challenges of community governance organizations after the
consolidation of municipalities in Mimasaka city. With the field trip in October 2018, I interviewed 4
people who are leaders and members of two community self-governing organizations in Awai and

Kose village.

2.3 Study site
Okayama is in the west of Japan. Mimasaka city is on the east side of Okayama. Mimasaka city
was established in 2005 by consolidating 6 town and villages. Awai village is in the south while

Kose village is in the north of the city.

2.4 Results : Activities in each community governance organization

Table 2-1 shows the activities in the community governance organization of the two villages. Both
of community governance organizations were established in 2006, and used closed schools as the
main venues (former Kose and Awai elementary schools, Fig.2-1 and Fig.2-2). In the case of Kose
village, activities utilized this facility include a café and a Soba noodle shop, opening from Tuesday
to Sunday. In the case of Awai village, the community governance organization run a café and a
Karaoke, opening only on Wednesday. In general, these organizations utilize closed schools and

become the place where community residents can gather.

Table 2-1 The activities in the community governance organization

Kose village Awai village
Established year 2006 2006
Main venue Former Kose elementary school Former Awai elementary school
From Tuesday to Sunday Wednesday
Activities * Café + Café
* Soba noodle shop - Karaoke

Fig.2-1

Former

Kose elementary
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Fig.2-2 Former Awai elementary school




2.5. Results : Challenges in the case of Awai village

Through interviews, the president of Awai community self-governing organization and a Mimasaka
city hall officer stated that the problem is depopulation. On the other hand, a resident in Awai village
stated that there is no problem. I think that there are some differences in the perception of the current
problems of Awai among residents.Therefore, it is difficult for residents to come to a consensus on
what the problems of village are. In addition, the problems of the community might not be those of

residents.

2.6 Results : Challneges in the case of Kose village

In the case of Kose village, the president of the community self-governing organization stated that
the problem is that the organization does not appear to the residents. There are few people knowing
about the community governance organization that is in charge of supporting them. Before
discussing this problem in detail, I explain the differences between a hamlet and a community
governance organization using Table 2-2. Hamlets were established more than several centuries ago.
Each of them includes about a dozen neighboring families. Meanwhile, the Kose community
self-governing organization was established 12 years ago. The members are all residents in Kose
village. So, there are some differences between a hamlet and a community governance organization
established year and the scale. These are reasons which the president of Kose community
self-governing organization used to explain why.

For a summary on after the consolidation of municipalities, I found that the community governance

organization was not a representative of all residents.

Table 2-2 The differences between a hamlet and a community governance organization

Established year Scale
hamlet(council) More than several centuries ago 20-30 people
community governance .
organization 12 years ago 853 people (All residents)
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Project report (Campus and domestic study)
Graduate School of Environmental and Life Science
48430155 Shigeki KARIYA
48430161 Kotaro HOSHINO

1. Campus study
1.1 Preparation for a debrief session

I did some preparation work for the domestic and international studies in the university campus.
Before the field trip for the domestic study, I did some preliminary research and reported the results
to three professors in October, 2018 (four times, weekly on Wednesday). After the field trip, I wrote
a paper and presented it twice to the professors, once in November and another in December, 2018.
In those presentations, the main contents were the research objectives, study sites and results.
After the field trip for the international study, I presented the preliminary results twice (in Japanese

and English) and received advices to improve my presentation from three professors.

1.2 Analyses of soil, water and vegetables

In domestic and international study, we collected some samples (soils, water and vegetables). Most
of them were analyzed in the laboratory in Okayama University.

As for soil samples, we analyzed inorganic nitrogen (NOs-N and NHj4-N), total nitrogen, truog
phosphorus, pH and EC. Water samples were served in the laboratory to detect the concentration of
inorganic nitrogen (NO3-N and NHj4-N), total nitrogen and total phosphorus. Dissolved oxygen, pH
and EC were measured not only in the laboratory but also on site. Total nitrogen, total phosphorus

and total carbon of vegetables were analyzed for domestic study.

2. Domestic study
Application of methane fermentation digested slurry
in a resource recycling system

2.1 Background and objective

Maniwa city, Okayama Prefecture is trying various projects in order to realize a sustainable society.
A construction of resource recycling system with methane fermentation digested slurry is part of the
attempts. In this project, some of food and human waste are collected from citizen of the city, and
they are decomposed by methane fermentation. Digested slurry generated in this process is applied
to crop fields as a fertilizer. However, there is little research which indicates the effectiveness.

Therefore, we investigated the fertilizer effect of digested slurry.
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2.2 Methods

We conducted a cultivation test with crop fields in Maniwa. In this test, three treatments (no
fertilizer, chemical fertilizer and digested slurry) were applied for three crops. We analyzed fertilizer
effects by comparing the yield and nitrogen absorption for each crop in the treatments.

Table 2.2-1 shows the summary of the cultivation test.

Table 2.2-1 A summary of the cultivation test

Nutrient supply Nutrient supply
cultivation by chemical fertilizer by digested slurry
crop period (g/m?) (g/m?)
(2018) P K P K
N N
(P20s)  (K20) (P20s)  (K20)
Aug. 24—
Cabbage 20 28 15 20 - -
early Dec.
Aug. 24"
Lettuce 20 15 20 20 - -
Nov. 15"
) Aug. 24"
Spinach 20 15 20 20 - -
early Dec.

Mature compost and garden lime are applied for soil improvement in chemical and digested slurry
zones. The nutrient content rate included in mature compost is N 3.3%, P (P20 5) 5.5%, K (K20)
0.7%, C 23.1%. As for garden limes, granular-type garden lime is applied to cabbage and carbonated

granular-type is applied to other crops.
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2.3 Results and discussion
2.3.1 Basic properties of soils
Table 2.3.1-1 shows the basic properties of soils such as TN, TC, pH and EC at before cultivation

and after harvesting.

Table 2.3.1-1 Basic properties of soils

No fertilizer Chemical fertilizer Digested slurry

TN (g/kg) 22 + 02 2.1 £ 0.1 26 + 03
Before TC (g/kg) 18.8 + 1.8 183 + 0.7 223 £ 25
planting pH (1:2.5) 5.2 5.1 5.0

EC (1 :5) (mS/cm) 138.7 138.8 127.7
""""""""" TN(gke) 23402 22405 24402
After TC (g/kg) 18.0 £ 0.9 16.8 £ 3.5 19.1 £ 1.8
harvesting pH (1:2.5) 5.0 4.6 4.6

EC (1 :5) (mS/cm) 181.5 371.0 273.5

The fields have a low pH. This may be a barrier to growth of vegetables which is sensitive to
acidic condition. Since the pH is decreasing from before cultivation to after harvest, there is a
possibility that nitrate nitrogen has increased due to application of chemical fertilizer and digestive

juice, mineralization of organic nitrogen.

2.3.2Yields
Here are fresh yields for each crop and treated area (Fig.2.3.2-1)

12000 -

10000 4

N0|CH .NO[CH NOICH
Cabbage | Lettuce Spinach

Yield (fresh)
§ 8§ § B

o

Fig.2.3.2-1 Yields (fresh)

Spinach yield was very poor because it is more sensitive to low pH than other crops. No significant

differences in treatments are detected by Tukey's multiple comparison technique (5%).
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2.3.3 Inorganic nitrogen

Fig.2.3.3-1 shows the amount of inorganic nitrogen at before planting and after harvest.

NO : No fertilizer

& 50

Ng a0 ’ CH : Chemical fertilizer

o0 :'E 40 DS : Digested slurry

e

§ g 20 O Applied inorganic N

g 2

[3) 10 Z Z

é’ M — [l : - = : — O Initial soil inorganic N
0 — | R — — S

gn EE : E ;i g After harvest soil

S z 10 1 ] 555 i R = SR inorganic N

;.: % 20 L] =1 - O Absorbed N

o <= 30 :

g 8

s < R

< 50

é NO CH DS NO CH DS NO CH DS

Cabbage Lettuce Spinach

Fig. 2.3.3-1 Inorganic nitrogen at before planting and after harvesting

Total nitrogen was balanced at about 230 g/m? in the all treatments at before planting and after
harvest. However, the inorganic nitrogen was not balanced; values after harvesting tend to be larger
than that before planting. There was no difference in crop absorption (total nitrogen of crops) in the
treatments, and we couldn’t find the effects of chemical fertilizer and digestive slurry. This means
that there were a lot of inputs of inorganic nitrogen we didn’t measure, and it masked the effects of
chemical fertilizer and digested slurry. We guess the input is mainly mineralization of organism

nitrogen contained in soil, compost and other organic matter.

2.4 Conclusion

In this research, the fertilizer effect of methane fermentation digested slurry was equivalent to no
fertilizer and chemical fertilizer. We guessed this is because mineralization of organic nitrogen
masked their effects. Therefore, it is necessary to estimate the total amount of mineralization in the

future. Alternatively, retesting in fields with minimal influence of mineralization is necessary.
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Project report (Campus and domestic study)
Graduate School of Environmental and Life Science

48430210 Mishio MORITA

1. Campus Study
I did some preparation work for the domestic and international studies in the university campus.

And I tried on Germination test of surface soil. I write the detail in next chapter.

2. Domestic Study
Restoration of a natural landscape after large-scale illegal dumping of
industrial waste in Teshima island, Japan

2.1 Background

Around “Teshima” is part of the Setonaikai National Park which is one of the first national parks
designated in Japan at 1934. Unfortunately, the worst case of illegal dumping of industrial waste in
Japan occurred on this island, so, a beautiful island became waste dumping site.

For the first of the domestic practice, I visited the site of illegal dumping of industrial waste with

Mr. Shozo AKI who is director of “Teshima Resident Council Against Industrial Waste Dumping’

and the counsel for the defense.

Figure2.1-1 Figure 2.1-2 Figure 2.1-3

Next, I wright about the historical back ground of Teshima in brief. In 1960s, natural vegetation
and surface soil were removed for mine of silica sand. It was the origin of the affair. After that,
illegal dumping was started. Totally 918,000 tons of industrial waste was dumped. The local
residents absolutely opposed the illegal dumping because they desired to gain previous beautiful
nature again. On March 2017 all of waste was removed.

But, underground water is still polluted, and method for restoration of natural landscape is not
established.

On this practice, firstly we conducted the survey to clarify vegetation composition of studying area.

And then, we found the biodiversity is very poor. So, for the next step, we conducted the
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germination test of surface soil to understand the reason why vegetation cannot recovery.

Figure 2.1-6 Around1990 after illegal Figure 2.1-7  Around2016

dumping

2.2 Studying area and Method
Vegetation composition

My studying area is surrounded by yellow frame (Figure2.1.2-2). At first glance, the landscape in
these areas seems to recovery the original vegetation. But, actually, Number of species and diversity
is still very poor. We set up Splots to clarify the vegetation composition and its diversity.

And we also set up plot H to compare difference with original vegetation.

p

IFgure2.2—1 Figure 2.2-2 Landscape of studying area

Germination test

We collected surface soil of 13 point (9 points in studying area, 4 points in undisturbed site)
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(Figure2.2-3). And then, brought them to Okayama University and irrigate for about 5 months. We

counted germination and identified the species.

Figure 2.2-3 Soil sampling point

2.3 Results and Conclusion
Vegetation composition

Figure 2.2-6

Table 2.3-1 shows the results. Tree density is different on each site, but, almost similar as

undisturbed site. But, species composition is very different. On undisturbed site, we could find 15

tree species. But, you can see only 3 to 8 on disturbed site. Why some species like “Rhododendron

kaempferi” or “Quercus phillyraeoides™ cannot grow up?? In fact, the seed of these species are

carried by birds or wind. Then, some seeds germinate immediately, but the other remain in the

surface soil as seedbank. So, we discussed the reason why these areas cannot invite new species

to conduct the germination test of surface soil.

Table2.3-1 List of tree species which found in each Plots and the Simpson’s Diversity index

Disturbed site

Undisturbed site

Species Plot1 Plot2 Plot3 Plot4 Plot5 PlotH
(No./0.1ha) (No./0.1ha) (No./0.1ha) (No./0.1ha) (No./0.1ha) (No./0.1ha)
Pinus sp. 337 600 247 63 3120 348
Mallotus japonicus 863 650
Juniperus rigida 20 177 38 83 123
Clerodendrum trichotomum 750 10
Rhus javanica 1000 1513 167
Toxicodendron trichocarpui 113 167 167 2063 1500
Fagara mantchurica 977 3863
Eurya japonica 83 38 510
Quercus phillyraeoides 1117
Rhododendron reticulatum 760
Rhododendron kaempferi 143
Vaccinium bracteatum 93 83 120
Pittosporum tobira 93
Ternstroemia gymnanthera 167
Cerasus jamasakura 10 103
Ulmus parvifolia 167 93
Vaccinium oldhamii 83 83
Cinnamomum camphora 83 103
Total 749 1093 2638 9438 6290 4526
No. of species 3 5 6 8 7 15
Simpson's diversity index 0.72 0.65 0.70 0.74 0.68 0.86
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Germination test
We show the results in Table2.3-2. You can see several species were found in the surface soil of
undisturbed site. But in the soil of disturbed site, the number of tree species and the total number of

germination were very poor.

Table 2.3-2 No. of Seedlings which germinated from the surface soil (3 Rep.)

Disturbed site* Undisturbed site
Species . A B C D
No./m (No. of plots) 0 /4y (No./m?) (No/nf) (No./nd)
Rhus sp. 5 (5 6 13
Pinus sp. 2 (2) 6
Fagara mantchurica 6
Mallotus japonicus 6
Eurya japonica 14 (7) 119 75 75 345
Rhododendron reticulatum 13 1000<
Vaccinium oldhamii 6
Indigofera pseudotinctoria 2 (1)
Alnus sieboldiana 6 (1)
Paulownia tomentosa 1 (2) 19
Chamaecyparis obtusa 2 (1)
Total 31 9) 132 119 94 1000<
The No. of Species 2 3 5 3 2

2.4 Conclusion and Discussion.

The dormant seeds in the studying area are scarce, there are relatively many in the surrounding area.
Why natural vegetation cannot recovery? I think there are 2 reasons. For first, Surface soil was
removed. Soil development is very slowly in these areas. So, removing soil was very large
disturbance. For second, supplied seeds cannot keep ability of germination under the severe

environment in Teshima. We should consider the idea for restoration of this site.
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Project report (International study)

Analyses of rural areas for Sustainable Development in Myanmar
- Case studies of Mandalay and Shan state —

1 Introduction

In Myanmar, rapid changes are occurring with economic development. The objective of this study
is to understand the diversity of rural areas in Myanmar. So, we studied the following three points.
(1) Agriculture in Myanmar, (2) Human impacts on the environment, and (3) The transition of rural

areas. Studying these factors might provide insights into Sustainable Development in Myanmar.

2 Schedule

We spent nine days in Myanmar (10 November — 19 November, 2018). On the first day, we made
presentations in Mandalay University.

During this study, we visited and studied in seven villages and Inle Lake. Six of seven villages are

located in Shan State.

3 Current status and issues in agriculture
3.1 Background and Objective

Agriculture is Myanmar’s main industry and the population of rural area accounts for about 70% of
the total population in 2016. Now we have chased 2 villages, Ya Giy village and Way yon pin village
out of seven villages that we visited. At these villages we could find interesting feature. Objective

of this chapter is to clarify the current issues for development of sustainable agriculture.

3.2 General information of the two villages
3.2.1 Main Industry

Way yon pin village is located in the suburbs of the big city, and half of the population are
migrants.

Ya Giy village is located in the highland. So, they culture horticultural crops such as tea, coffee,

cabbage and flowers here.

Fig. 3.2.1-1 Way Yon Pin village Fig. 3.2.1-2 Ya Giy village
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3.2.2 Geography
Positional relation

The two villages are located in high place where the elevation exceeds 1000 m. Crops produced in
villages are shipped to related cities with market. The transport distances are shown in Table 3.2.2-1.
Mandalay is the largest and furthest market for both villages. Heho is political strategic city, so many
of military and government officer live in Way Yon Pin village. Kalaw and Aungpan are famous for
summer resorts. Taunggyi is the capital city of Shan state in the eastern part of Myanmar, and the
market scale is large. Way Yon Pin village has more markets in the vicinity than Ya Giy village. Way
Yon Pin village is located in suburban area. Ya Giy village is located in remote area, it seems to

conduct truck-farming.

Table 3.2.2-1 Transport distance from villages to markets

Village Market Transport distance (km)
Mandalay 246 km
Kalaw 27 km
Way Yon Pin
Taunggyi 33 km
Heho 3 km
) Mandalay 257 km
Ya Giy
Aungpan 34 km

S handalay

_|"|_|' g I'I'I '.r-'_:jl-.l P | M

O Mbehe
Ya Giy

SenvAungpan

Fig. 3.2.2-1 Positional relation
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Climate

Rainy season in Myanmar is from May to October, dry season is from November to April. From

Koppen climate classification, Mandalay belongs to step climate and the two villages belong to

temperate rainy-summer climate. Fig. 3.2.2-2 to 3.2.2-4 and Table 3.2.2-2 indicate precipitation and

temperature of Mandalay and each village. The total annual precipitation of Mandalay is only 600

mm, it is not enough for agriculture. On the other hand, the two villages have high precipitation and

low temperature. Especially in Way Yon Pin village, the precipitation exceeds 1,000 mm. So rice

cultivation is possible. Based on the above, both of villages are suitable for agriculture.
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Table 3.2.2-2  Total annual precipitation and mean annual temperature

Total annual

Mean annual

o temperature
precipitation (mm)
(degree C)
Mandalay 657 26.0
Way Yon Pin 1151 21.1
Ya Giy 871 25.3
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3.3 Research Result in Way Yon Pin village
3.3.1 Land use management

In Way yon pin village, land use of paddy field was characteristic. In this village, 80% of the total
population does not own farmland, and they make a living by waged labor. However, after the rice
cropping is over, from December to June, they culture potatoes by borrowing paddy fields.

At that time, the price greatly depends on the conditions of the land. So, in this village, agricultural

form is shifting from traditional to intensive form like such efficient management.

3.3.2 Soil environment
We sampled the surface soil (0 — 5 cm) from the three points in the field and analyzed total nitrogen
and inorganic nitrogen content per kg of soil. We brought back to Japan samples in plastic bags and

analyzed them in the laboratory. Table 3.3.2-1 shows the information of field obtained from

interviews.
Table 3.3.2-1 Information of the field
Crop Sampling date Fertilization Features
Field soil is transferred
2018/11/16
Chrysanthemum No data from mountains.

(dry season) D -
There are irrigation facilities.

Table 3.3.2-2 shows the analysis of total nitrogen and inorganic nitrogen content. Although there is
some variability among the values, it is considered that there are no problems in the soil

environment.

Table 3.3.2-2 Analysis of nitrogen content

Total nitrogen Inorganic nitrogen
(mg-N/kg) (mg-N/kg)
Point 1 2450 80.3
Point 2 1550 40.6
Point 3 1350 354
Average 1783 52.1
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3.4 Research Result in Ya Giy village

I write the distribution channel in Ya Giy village using cabbage as an example. Half of the
yield is shipped to the market by the farmers themselves, but brokers mediate the other half. The
broker has a pricing authority, and there are two kinds of pricing methods. The first method,
price is decided depends on weight. In this case price will be at 70-300 ks. The second method
is to purchase the whole farmland before harvest. And then, harvesting and transporting is done
by the broker. In the case, price will be at only 70-80 chat per one head. By the way, the
producing cost of cabbage is 60-70 chat. So, if they accept the second method, their profits
become a little.

But, certain percentage of the fee will be prepaid. From such a system, it can be said that the
broker plays a role like a financial institution in rural areas.

In this village, farmers cannot control their own crops. They don’t have initiative.

Mechanization or intensification is difficult because of financial allowance.

3.4.1 Soil environment
We sampled the surface soil (0 — 5 cm) from the three points in the field and analyzed total nitrogen
and inorganic nitrogen content per kg of soil. We brought back to Japan samples in plastic bags and

analyzed them in the laboratory. Table 3.4.1-1 shows the information of field obtained from

interviews.
Table 3.4.1-1 Information of the field
Crop Sampling date Fertilization Features
Organic fertilizer
Compost 2-5 t/ha
) 2018/11/13 Chemical Fertilizer (N-P-K) Cauliflower was
Cauliflower )
(dry season) Urea (6.7%) 375 kg/ha harvesting season.

10-10-5 375 kg/ha
15-15-15 125 kg/ha

Table 3.4.1-2 shows the analysis of total nitrogen and inorganic nitrogen content. Based on the ratio
of fertilization in Table 3.4.1-1, it is considered that farmers don’t depend on chemical fertilizer. Also,
analyses are no problem as field soil. Therefore, in Ya Giy village, current agricultural management

is suitable for soil environment. And farmers should keep applying organic fertilizer.
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Table 3.4.1-2  Analysis of nitrogen content

Total nitrogen Inorganic nitrogen
(mg-N/kg) (mg-N/kg)
Point 1 2800 36.5
Point 2 2800 38.5
Point 3 2950 45.4
Average 2850 40.1

3.5 Summary and discussion
3.5.1 Current status and issues
The following sentences are our summary about current status of agriculture found from the
researches.
There is no influence on soil environment by current fertilization management.
Farmers don’t depend exclusively on chemical fertilizer, and use cow dung compost.
Intermediate distributors have pricing authority, and farmers don’t have initiative to conduct
autonomous agricultural management. Also, they can’t afford to make the initial investment.
Intensification is confirmed from geographical features such as location, climate and labor.
In the future, there are concerns that a lot of chemical fertilizers and pesticides are sprayed with the
development of intensive agriculture. We consider that it is necessary to establish the system for

sustainable agriculture. And we think cow dung can be used effectively.

3.5.2 For sustainable agriculture

We found some of potential for sustainable agriculture. Fig. 3.5.2-2 is cow dung compost in Ya Giy
village. For composting cow dung, it’s considered to effective introduce supplementary materials
and airflow. But here, such knowledge and technology are not popular, so just being neglected. Fig.
3.5.2-3 is compost in Way yon pin village. Farmers in this village produce their compost, but also
purchase the shortage part from Mandalay. From these circumstances, we found the compost

produced by the farmers themselves is low quality, there is potential for effective utilization.

Fig.3.5.2-2 Fig.3.5.2-3
Cow dung compost Compost purchased from Mandalay
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Fig. 3.5.2-4 is a signboard for garbage classification guidance. Fig. 3.5.2-5 and 3.5.2-6 is a photo of

household garbage. They are separated exactly.

Fig.3.5.2-4 Fig.3.5.2-5 Fig.3.5.2-6

Signage of separation garbage Domestic garbage Domestic garbage

From these circumstances, we thought that it would be possible to establish recycling agriculture
for sustainable development. By composting organic waste such as cow dung or garbage and

utilizing it for agriculture, it is possible to improve rural profitability and resource recycling.

Agricultural

products

Sustainable
production

Market

Recycling
agriculture

Soil

¢ Improvement of
physical property

Resource recycling
¥ Composting

Fig.3.5.2-7 System of recycling agriculture

48

86



4 Human impacts on the water quality of Inle Lake
4.1 Background and objective

Inle Lake is the second largest freshwater lake in Myanmar. It is located in southwest of Shan State
and belongs to Nyaungshwe Township. Residences and agricultural areas are situated between
mountains and the lake. The climate type is tropical monsoon, so this region has a high annual
precipitation. Explicit seasonality can be found, that is, one year can divide into rainy and dry
season.

One of the main businesses in this region is agriculture on the tomato floating gardens. Tomatoes
constitute about two-third of the region’s agriculture. The cultivation method, floating garden, is
traditional and unique. This is “foundation” made by soil and grasses. Chemical and organic
fertilizer and pesticides are applied on the gardens, and there are growing concerns about outflow of
them. The cultivation areas are increasing year by year, and according to Akaishi et al. (2006), about
18 km? of lake area are occupied by tomatoes in 1994.

Many people take the lake water directly for domestic use and the wastewater is discharged into the
lake also directly.

As mentioned above, there is a possibility of anthropogenic water pollution in Inle Lake. However,
the current condition is rarely revealed scientifically, so we researched human impacts on the water

quality by water sampling and analyses.

Fig.4.1 Myanmar (left) and Inle Lake (right)
(Google earth)

4.2 Water sampling and analyses

Sampling dates are 14" and 15" November 2018. These days correspond to the beginning of dry
season and after tomato harvesting. We sampled water from six points: the center of the lake, the
most downstream point, the two tomato areas and the two residential areas. Here is the position of

sampling spots (Fig.4.2-1), and their coordinates (Table 4.2-1).
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Table 4.2-1 Coordinates of sampling spots

Latitude / Longitude

N  20° 34°13.6”

@ Center E 096° 5435.3”
N 20° 27°23.0”

@ Downstream E 096° 54’257
® Tomato garden N  20° 30°04.6
(upper) E 096° 50°31.6”

@ Tomato garden N 20° 31’13.2”
(lower) E 096° 53°47.0”

® Residential area N 20° 27°43.5”
(upper) E 096° 50°36.7”

® Residential area N  20° 28°35.2”
(upper) E 096° 53°34.9”

Fig.4.2-1 Sampling spots

Table 4.2-2 Water depth and the temperature of sampling points

Water depth (m) Water temperature (C)

@ Center 3.0 26.1
@ Downstream 2.3 24.9
(® Tomato garden
1.3 25.6
(upper)
@ Tomato garden
2.4 25.6
(upper)
(® Residential area
1.3 22.0
(upper)
(6 Residential area 0.4 243
(upper)

We analyzed the concentrations of inorganic nitrogen (NOs-N, NH4-N), total nitrogen, total
phosphorus, total organic carbon, electrical conductivity, dissolved oxygen and pH. EC, DO and pH

were detected in the field, and the others were in our laboratory in Japan.
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4.3 Result and discussion
Here is the result of water analyses (Table 4.3).

Table 4.3 Water qualities of Inle Lake

NON NHN 1IN TP  TOC EC DO u
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mS/cm) (mg/L) p

@ Center 000 001 024 000 412 0393 96 8.1

@ Downstream 002 006 018 002 235 038 35 175

®Tomatogarden 000 025 003 309 0571 32 75
(upper)

@Tomatogarden ) (03 023 003 297 0406 47 74
(lower)
Residential

®Residentialarea 20 (03 035 000 084 0377 92 82
(upper)

©Residentialarea 10 (03 056 001 154 0397 58 78
(lower)

NOs-N is relatively high at residential areas. I think this is because of domestic wastewater but I
cannot say these values are not high for nitrogen pollution.

Next, TOC is highest in the center of the lake and that of residential area is lowest. I think the TOC
loading at the north side of Inle Lake is very high because there are a lot of residences, and the
pollution may be decreased gradually with flowing to downstream. However, we don’t have the
evidence in this research.

At last, EC is very high in the all sampling points for freshwater lakes. We think the main factor is
the terrestrial formation, limestone. Limestone mainly consists of calcium carbonate. When calcium
carbonate dissolves into calcium ions and hydrogen carbonate ions, the solution will be weakly basic
condition. pH of Inle Lake is also weakly basic, so our consideration is convincing. In the all
sampling points, EC in the tomato gardens is higher relatively. This is maybe because of fertilizer
effect.

As remarked above, we could not find human-derived water pollution in the sampling points.

4.4 Conclusion

Inle Lake has a big potential of water pollution because of tomato gardens and undeveloped sewage
treatment facilities. However, the water quality is not polluted by human activities at present.
Nonetheless, this research was only transient and we could not consider the difference of seasons, so

long-term water monitoring is necessary.

4.5 Reference
Akaishi, F., Satake, M., Otaki, M., Tominaga, N., 2006. Surface water quality and information

about the environment surrounding Inle Lake in Myanmar. Limnology 7, 57-62.
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5 Women'’s role in rural Myanmar — A case study of Kyar Ton village —
5.1 Introduction

We studied women’s role in rural Myanmar with the case of Kyar Ton village.

Kyar Ton village includes eight hundred households with about three thousand and seven hundred
people. The amount of farmland is two hundred forty hectares. Main crops are potatoes and peanuts.
Ninety percent of the villagers is from Taung Yoe tribe. Fig.5.1-1 shows the location of Kyar Ton

village.

Fig. 5.1-2 Temple Fig. 5.1-3 Scene at the village

5.2 Feature

There is one special point of Kyar Ton village. That is out-migration. Mostly male ones, are
becoming migrant workers. There are two main reasons. The first one is low agriculture productivity.
The second one is improved access to the city. In fact, ninety percent of households in Kyar Ton
village have at least a migrant worker. We guess that social changes by out-migration are occurring

in Kyar Ton village.
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5.3 Results : A family with a migrant worker

We explain about a family with a migrant worker. When the husband goes to the city for a job, his
wife stays in the village. The reason is the custom in Myanmar in which women do not go outside
the village alone. This is a discriminative custom against women. However, through interviews, we
found that this custom has two effects to Kyar Ton village. On the one hand, the village benefits
from the incomes of migrant laborers. When a male laborer goes to work in the city and gives his
wife the money. She spends that money in Kyar Ton village, contributing to the village’s economy.
On the other hand, because other household members (wife and children) stay back in the village,
depopulation is not likely to occur. So, this discriminative custom is related to an unintentional

sustainability in Kyar Ton village.

5.4 Challenges

It is challenging to achieve both gender equality and village sustainability. Through interviews, we
didn’t know whether women of Kyar Ton village were dissatisfied with the discriminative custom or
not. But, we think that solving the discriminative custom is an important aspect of the sustainable

development of Myanmar.

Scene of interviewing
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6 Conclusion of the international study

In summary, we studied the current status in rural areas and the challenges for Sustainable
Development in Myanmar. We think that it is important to introduce the viewpoint of SDGs. So,
Table 6 shows the livelihood, the challenges and the SDGs in each village.

Our studies, which try to solve the challenges, are to achieve these Goals.

In general, by trying to solve these challenges, our study can contribute to the Sustainable

Development of Myanmar rural areas.

Table 6 The livelihood, the challenges and the SDGs in each village

Livelihood Challenges SDGs
Ya Giy village Agriculture
Agriculture Establishment of recycling | No.9 Industry, Innovation and
Way Yon Pin village | Migrant agriculture Infrastructure
seasonal jobs
. . . No.6  Cl Wat d
Inle Lake Agriculture Long term water quality monitoring © o ean ater - am
Sanitation
. . . No.5 Gender Equality
M t Ach t of gend lity and
Kyar Ton village reran .C 1evemen. ° .gén er equatity an No.11 Sustainable Cities and
workers village sustainability .
Communities
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