Rumber of Humber

Village of
bivision Township Tract Village Acreages
(ha)

Iyrrawaddy Kyonpyaw 8e 527 82,819
Yegyi - 88 ) 517 128,190
Henzada 103 894 98,083
Zalun 72 496 4,633
Lenmyethna 0y el 103,353
Kyangin 30 2354 115, 149
Ingapu 73 561 152,705
liyanaung o& - 507 155,223
Danubyu 63 45GC 74,942
Total 016 4570 995,097
Grand Total 1424 . 2076, _22867.429_

Popntation

3.40 §ome related information and record suggested the present

statns of population in the Project Area as follows:

Population in the Project irea
Uivision gelow 17 "~ Above 18" Total -
Irrawaddy 594,208 857,294 1,451,602
Pegu 627,523 875,812 1,503%,3%5
Rangoon 180,094 206,933 387,027
Potal: . 1,401,825 4,940,139 3,341,964

The above table suggests that the total population of the
Project Area is about 3.3 million, about 2.0 million of
which will be working population. :
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.41  Present conditions of Industry

1. hanufacturing

In the Troject Area, most of manufacturing plants
are located in the west pank tract of the Irrawrsddy River,
and working population therein is estimated at about 4,000.

In the area, a farming machines manufacturing plant and zn

eiéé%rié"ééaiﬁﬁent_manﬁfacturing plant, both of which have
been established under the Japanese aid by the reparation
treaty of World War II, are in operation at Sinde in Padaung
Tewnship, the oppocsite side of Prome, and the former has
about 1,800 employees and some Japenese engineers reside to
render Gechnical guidance in manufacturing small-size pumps,
sprayers, power-tillers, etc and the latter has about 400
employees and manufacture various kinds of electric equip-
ment and appliances.

There are also Cement Kill in Kyangin Township znd
Gas Turbine Plant and Cil Field in iyanaung Township in west
bank tract of the Irrawaddy River.

On the other hand, there exist 3 very few factories
in the east bank tract of the Irrawaddy River; only a potbtery plant
in Tharrawaddy and a foot-ball manufacturer in Talikkyi are
observed.

fhe reason of concentration of factories or plants in
the west bank is that the west bank extends a little higher
in elevation and is less damaged by floods than the east bank,
“and furthermore the Government has been encouraging the deve-
lopment of the west bank which is less developed than the sast
bank to prcvide the employment opportunities for the hakitants.

2. Small-scale egri-industry

This kind of industry includes food-processing,
textile industry, sawing, farming machines manufacturing and

_ repair-shops.






In nationwide breakdown, a great number of these
factories are pravate enterprises, and nearly 30 percent
of workers belongs to cottage industry with employees below

10 and the rest 10 percent belongs to the large-scale
industry.

Regarding the rroject irea, the following table shows

the number -of private enterprises with employee more than
five.

Table
Pegu Division 509
Irrawaddy Division 707
Rangoon bivision 31%

(Source: The Central Statistics Bureau)

From the above, the number of wokers in the Project

Area can he estimated at ahout 7,645 or more.

Fish-processing plants are located in Yegyl, KyonpyaWw
and Danubyu of the southern Delta. many rice mills and bran
0il extract plants are operated in every townships of the
Project Area.
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IIT.4  Characteristics of Regional Economy of the
"Project Area and its perspective

In general view, the west bank tract is more thinly
popu}ated in the lower level of living standard than the
east bank, and also more sparcely provided with transporta-
tion facilities.

With new factories introduced therein, the inhabi-
‘tants can have somé employment opportunities, although very
limited. As an example, the farming machines manufacturer
in Sinde has employed labourers with the average salary of
200 Kyats, and the pottery with average salary at 180 Kyats.
In both cases, unskilled labourers employment is not firmly
established yet.

Contrarily, however, the farmers, after selling the
quota of paddy to the Government, can sell their harvest by
17-19 Kyats per basket in free market. Therefore, the
farmers are considered more advantagecus than the factory
labourers.

On the other hand, in the near future no large-scale
plants or factories will be provided .in the Froject Area,
excepting for some plans of construction or renewal of rice
mills and oil-extracting factories.

Funds and technology are the major bottleneck for
construction of new factories, though labour forces and
raw materials supplv are not sn serious problems.

In other words, naew factories have heen constructed in

those areas where no problems exist with lahour forces and

raw materials supply.

For the labourers, well-eGucated people from ﬁrban
have been employed and trained as skilled labourers, and
local people have been employed as unskilled labourers in
the extent that such employment does not exert bad influence
upon local labour demand-and-supply nor upon the structure

of the rural community.
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I [ .y - . - by R . \ N
The agricultures and industyy co-2xist in the state

of mutual support in the regional econocmic structure, and

the industry has not influenced and stimulates s¢ much on
the labour situstion znd faro production. Under the
situation, the Project Arez is exzpected to be developed with
agriculture as npuclsus. of the development, and the socio-
economic structure of the region will not change SO muach,
althoupgh some processing industry of farm products and

transportation facilities may be developed.
However, agricultural develcpment needs to be
supported by any external ascsistaence such as Government

financial aié or foreign xnvestments because agriculture

is limited in its spontaneous developing power.
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1I1.5 Fresent Situation of Agriculture

3 .42 ngeral Descriptions

The definite figures in details on agriculture are
unobtainable due to no agricultural census carried out.
The related data available up to the present outlines the

present situdtion of agriculture in the Iroject Ares as
“follows. -~ - ) ’

The number of farm households is abhout 586,000
(1975-76), and the total cultivated area is about 1,179,000 ha
( 2,914,000 ac . ) which occupies 11.7 percent of the total
cultivated area of the country and asbout 40 percent of the
total area of the Fkroject Area.

The above cultivated area includes 1,003,019 ha

(2,478,000 ac) of paddy fields, which account for about 85
percent of the total cultivated acreage of the Froject Area.

These figures prove the lroject Area is one of the
major farming area with paddy as a stable crop, although
some 7.5 percent of cultivated lands is fallowed annually.

“he average size of holding per household is 1.91
ha (4-72 ac), which is a little below than the national
ave;age of 2-19 ha (5.41 ac) per househcld, and is larger
in the south of the Froject arsa and smaller in the north.

The average size of holding per household growingi
paddy only is 2.55 ha (6.3 ac).

In general view, the Froject Area is one of the
big rice bowl of the country with seedling in-the early
rainy season and harvesting in the early dry season, although
the second cropping s different from region %o region.
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Land Use

3.43 twost of the cultivat.d ares are rainfed, and only
about four percent of the total cultivated arez is irrigated.
The fallow lands account for sbout eight percent of the total
cultivated acreage of the Project Arca.

The culturable waste lands gccupy zbout eight percent
of the total of the Froject Area, and this suggests that the
further land reclamation can expand the acreage of cultivated
land in future.

The data of the Land Records Department show the land
classification in the Project Areca as follows:

Net Area Sown 1,089,494 ha
Fallow Land 89,567 ha
Culturable Wwaste Lund 240,893 ha
Reserved Forest 920,8¢8 ha
Other Forest 112,056 ha
Other Ar.a 434 534 ha

Froduction of main crops

3. 44 wost of the crops zare rainfed due fto scarcity of
irrigation facilities. Same irregularity of the rainfall is
observed in both the early part and the end of the rainy season,
but much rainfall can be expected in the peak of the rainy. .
_season; therefore little demage by drought takes place to the
rainy season cropping, whercas flood damages sometimes have
taken place‘to the crops in the low-lying lands.

The paddy cropping, which 2ccounts for 85 percent of
the total cultivated area, is harﬁestéd immediately after the
rainy season. The second cropping becomes sometimes difficuls
due to the insufficient moisture in the soil and is damaged
by drought. These conditions prevent two-crops a year from
being diffused in resultang in only eight percent of the
two-crops a year diffusicn rate.
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T Faddy

The PYroject ares 15 one of the major rice prducers 2
the country. The sown area of paddy in the Project Area
cceuples about 17 percent of the nationwide total, and sbout
30 percent of that of the project related three Division
_(rangoon, Irrawaddy and Pegu).

The yield per acre nf the Project Area is 2.176 kg/fha
(42.2 Bkt/acre) which is about 19 percent highsr than the
national average of 1,831 kg/ha (35.5 Bkt/acre) (1975-76).

#ithin the Froject Area, the townships located in
the central part of the left bank of the Irrawaddy River have
produced a4 high yield by some 2.5 tons per ha, (47 Bkt/acre)
and the townships in the north of the right bank of the River
have produced an average yield of 2.0 to 2.2 tons per ha,
(58—4Q Bkt/acre) but the areas in the south of the left bank
of the River, where the soil fertility is lower, have produced
only 1.7 to 1.9 tons per ha, {(32-37 Bkt/acre).

In the depressed areas, the ficods occur in every
rainy season, sometimes causing seriocus damages. In the
Project Area, no harvest ratio to the cropping acreage is
about two or three percent in the normal year.

The paddy is harvested immediately after the end of
the rainy season. When the rainy season is over egarlier than
usual, the late matured variety will be incompleted in its
ripening at the ordinary harvest season.

In general, harvesting tends to be delayed to resuls
in degrading of paddy quality and losses in quantity as well.
In addition, the dry condition of soil after the rainy season
is a bottleneck to the second cropping. In order to solve
these problems, the irrigation/drainage facilities and trans-
portation facilities should be provided.
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2. Jute

Irrawaddy and Pepu Uivisions are the rain roducaT
of jute in the country. In the Projecct Arza Nonvo towsshiy
and the Delta area produce consideravle amount of jute.

Fre-monsoon jute is cropped much in the right banic
and monscon jute prevails in the left. Both types of jute
cropping are carried out before the paddy.

Pre-monsoon jute -sowing needs an adequate irrigation
water, and growing large before the rainy ssason,the pre-
monsnon jute can resist to the rain and fiood to yield high.

Sown after the rainy season comes, the monsoon jute
some difficulty in farming management and yet as growth pericd
just meets with rainy season, sometimes this kind of jute is
vulnerable to rain and flood damages. The no harvest ratio
of this kind is larger than that ¢f the prs-monscon jute.

Generally speaking, both Jjute cropping has much morT:
risk than the other crops.

‘The monsoon Jjute cropping currently preveiling in
the left bank can be shifted to pre-monsocn cropping with V
improvement of water supply, s¢ as to stabilize and increase
the harvest.

R Groundnuts

- The main producer of groundnuts is the Upper Burmz,
but some are found in the Lower Burma, and in the Project
Area, groundnuts are an important crop as the winter croo
after paddy or after flcoding in Kaing land.

Some are cropped in Ya land zs a crop in the fainy
season, having nnt so high vield, sharing about 10 percent of

total winter crops.
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For groundnuts cropping, the Sovernment has blen
~neouraging farmer by providing rontal system of Tractors
for the purpose of promoting multiple Cropping. Furbhermos. .
groundnuts with price uncontrolled, are sold ab comparatlvely

high price, andg farmers enjoy the cropping of groundnuis

[

o Whep more méchenized systen is introducsd for land

preparation the acresges of groundnuts cropping will be wmasi
more increased.

4, Sesamum

the Upper Burma is a main prodéucer of sesame in phe
country. In the Ffroject isrea, there ars not 56 much sesams
cropping found. Some are cropped in Ya lznd or in Kaing lauu
48 pre-monsoon Crop.
5. Matpe

Irrawaddy Division produce remarkably this pulse., Iwc
townships of Danubyu and Zalun occury more than 70 percent
production share in ths rroject arcsz,

The Mappe had bsen exportad very much to Japan and
other countries; however, recently, ZBurma has been loosing
its market share in the international competition, due to
quality problem. Improvement and control of verieties and
farming technigues, and selection of gquality products .will be
essentially reguired to meet the demands of international
market . 7 - B 7
6. Cropping pattern - S o

In the Project arca, the cropping pattern of paddy a
paddy is not extensxvely_prdpticed. The following two p

[T

Pn
d

i

(¥

n
ct
4l

are familiarly employed:
Jute =~ - paddy o 7
paddy - groundnuts, pulses, chilli or sunflower

.In Kaing Land, on¢ of the crops such as groundnuts,
pulses, sesamum, chilli or Burmesg tobacco 1s grown after
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flooding. In tne zreas wiere tne flosding period 1e co

A THEY
pratdo T Sh0rt, eIl om Av ny other gregs witn shert
. :
perlcd are grown perore floading.
‘ S - - — - - *
In tne Ye Lano, otwo-upland cross = JuET 0. EIFL
copping e oarrlic! ont.  The Yo land vita rTereisu. Lo

Er 1€
and little water rebsining capacity are cultivated wizy o-2 .=
- of short life paricd, so that the life period does not zc

gver the rainy season.

The second crops aftoer paddy will be reduced in thenr
harvest due to water shortage, i1f the planting af

ct
th
H
=+
T

harvesting of paddy i1s delayed. To solve the problem, it

paddy for facilitating %o introduce the sscond crops .and o2
increase the yield.

Producticn cost of paddy and cotton

3:.45 Interview with AC officers st Prome revealed the
following matters:
Paddy eropping

Scale : 10 z¢ of irrigated ficlds

Preduction : 60 basksts per zc with !

Cotton cropping

Ceale r 3 ac

Production  : 200 viss per ac with long staple cotwon

he production cost for paddy was estimated at 184.4¢
Kyats per ac for a fesmily labour, while that of cotton at

g

or 3 family labour. The producticn cosl .o

(%)

298 Kyzts psr ac
ton 1s-aloost double of pa

.
dy.

0
o

~
[

iamily izbour of

The production cost of paddy per basket 1s 9.37 hyats,
which is alwmost the same of the price the Government purchasss
at.
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The produsticn cost of cotton per vi
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P.dh Kyats
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The margin is an incous
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3f the furmer.

- 81 -~






iv. Development Stirniepy

E.01  Mujor iesuss of Lie Apricaltursl nolicy are to increuss fro-
production and improve quality ~f the products. Thereby level-uy of
A e b t e ETER™ - -

the people's living standard can be ensures and the export can e ‘n-

creased to develcp the uational economy.

The study of the agricuitural development in the Praject Lren
"requires to take-the foliowing points into consideration along with-

these guidelines.

{1 The Project Area, bordering on the dry upland field area
in the Upper Burma north of Pegu, belengs to the wet paddy
field area in the Lower Burma, but the agriculture in the
Project Area has a little different features from the Delta
Agriculture representing tnat in the Lower Burma. In other
words, the agriculture of the Prnject Arez has features as in
between nf the dry and the wet.

(2) Yearly mean rainfall is sbout 1,000 mm in Prome nnd its
vicinity, and shews a tendency to increase up to arcund 2,000

mm in the south.

(2 The rainy season and the dry season distinctively divide
the year; aimost of all rninfall concentrates in the rainy seasun,

ne rainfall is observed in the dry senson.

(&) The Project Area includes a vast low-lying flat land
inundated by floods from the Irrawaddy River, the Myimatkka

river and the Bassein river in the rainy seascn.

The above-mentioned local, seasonal concentration of the rain-
fall and much surplus water have caused instability of farm productinon

to restrict production increase and upgrading of the quality.

Under the circumstances, the study and the plan formulation to
implement irrigation/drainage projects in the Area are of vital impor-
tance to develop the regional agriculture, although these study and

implementation of the projects requires for much time and a huge

investment.
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k.02  On the other hand, even under these comparatively severe

natural conditions, the Project Area is nne of the major agricultural

producers with a guantity of paddy and other various farm products.

The specific features of the nresent situation of agriculture
in the Area are summarized as folloys:-

(1) Rain-fed paddy cropping is prevailing over the Area.

(2) Average paddy yield per nacre ie about 20 percent higher
than that of national average.

(3) The ratio of multiple cropping (twa-creps a year) in the
Area is lower than that of the national average.

(4) The fertilizer applicatinn level is considerably low.
Recently, however, the Government has been encouraging
farmers tn apply nuch fertilizers to the rain-fed paddy
cropping fo result in remarkable uroduciion increase in
a short period. Thereby, the farmers have been establish-
ing techniques for fertilizer application as a habit of
naddy farming.

{5) Diffusion of JIYV is alaso restricted by lack of water supply

fatilities =nd low level aof fertilizer application.

4,03 There are two measures to increase the agricultural production,
one is the intensification of agricultural production, and the other

is the expansion of crepped ares,

Those facts mentioned above and the past experiences shown in
the Chapter II indicate that, in the short—fuﬁ strategy of agricul-
tural development, emphasis should be put on the method of intensifi-
cation:- This means to endeavour to increase the paddy yield per acre
ag well as to increase the ncreage under multiple cropping, both
resulting in the higher use of the existing farm lands. Whole Town- .
shup Paddy Production Development Project hns been promoted forithis

purpose. -

Furthermore, the Government has devoted itself to promecting ths
irrigation projects as many as possible within the financial capacity

available.






These policies and measures taken are considered reasonnble
and the Government sheuld mromote and extend the measures nlong this

policy line for the further agricultural development nof the Project
Area.

Project Identifications Available in the Area.

4,04 - "For the development of the Area, there will be several projects
to be identified or formulnted, which are classified into two-types,

the short-range projects and the long-range.

A rough sketch of the related projects is worked out, based on
the date available so far, as fcllows: however, further study and in-

vestingation will be required to finalize the Project formulation.

1. Short-range Projects

(1) One is the Intensive Agracultural Development Preject
(provisionally named) which aims to concentrate the various
measures for incrensing the production and the efficient use
of the resources for agricultural production on the basis of
some selected townships as corner stone or model for the

intensive agricultural development.

(2) Among many, some irrigation prejects having high
feasibility in terms of both economy and techniques, should

be studied and investigated for implementation.

2. Lonig~range nrojects,.

An integrated irrigation and drainage projects should be
formulated so that most effective_water resourcas utiliza-

tion and control in the whcle Project drea may be available.
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V. Projects
Intensive Agriculture Development Project

5.01 The specific feature of the Wheole Township Paddy Production

Development Prgject, discussed in II, 3, 2,19 are to concentrate

intensified extension works to selected townships -- as corner-
‘stones or models =- so that production increase can be accomplished
by the village-basis effort in package-deal with increasing appli-
cation of productive inputs. The project aims at increase in the

yield per acre and multiple-cropping acreage.

5.02 The Productivity levels that the respective selected townships

could reach should be maintained in the future as well, and every

effort so far made should be continued to meet the purpose.

For further development of tnese areas, a wide range of
policy will be required to use the land and water more efficiently.
And the technical improvenent of extension wonrkers is also essan-

" tinl to give proper guidances te the farmers for their level-up of

farming techniques.

These measures should be concentratively carried out in the
selected townships so that the respective townships can accomplish
the target successfully to become models of the development in the
Project Area.

In other words, taking level-up of farmers' techniques by
power increase of_village managers, introduction of HYV, and increa-
sing application of chemicals as the first step of the Whole Town-
ship Paddy Productiocn Develnpment Project; the second step will be
to continue to take these meazsures and to establish an intensive

agriculture development plan with new approaches.
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5.03 A propesed intensive Agriculture development plan may
involve following items:

I. Strengthening of extension organization

1) The young extension workers in the Whele Townships
Paddy Preduction Development Project, most of whom are
BAGS or Diplomas, are now under temnorary employment, -
but after trained and experienced, these people will be
nominated to village managers. In this case, current
seats of the position is very limited in number; thereby

it may be required to inecrease the numbers of seats.

2} The higher farming technique is extended the closer
relationship should be established between extension
works and various research institutes. Such a situation
will require to urgently provide some subject matter
specialists in the Divisicns and State level.. These
subject matter specialists should be highly qualified in
the fields of agricultural techniques and extension
methodology of the country and abroad. In addition to
these specialists those staff who will distribute the

collected information te farmers, will be reguired.

3) The training system and relating facilities are
inevitably required for increase in number of extension
staff and their technical level-up. - At preéent, the
training for the staff in the Project Area is carried out
at Central Farm in Hmawbi. However, since the equipment
and cther materials fer training are inadequately provided,
substantial supplement to these is urgently required.
Furthermore, it is recommended that additional training
centers are established for stréngthening the training
systems and that key-farmers are alsae trained in these

organizations for successful achievement of the Project.

- 86 -






b}

There are only three seed farms in the Project Aren
and supericr quality seed distribution should be further
rrometed as well as the HYV be introduced positively. The
seed farms also play a role to educate the farmers and to
ghow then various modera technigue. Therefare, it is

Aesirable to provide at least three to four seed farms in

one Divisien. - - - - -

2. Land classification and its mapping

Existing soil maps are so roughly made that informaticon
on fertility and classification nf the farm lands is inndequate to
prepare suitable cropping nrogrammes. The more detailed land classi-
fications and the maps davelcped therefrom are essentially requiTer,
and in the maps farm lands inundated in the rainy season should be

clearly marked for successiul intreduction of the HIYV paddy.

3, Multiple-cropping

fin incrense iIn multiple-cropring acreage is a policy estab-
lished for intensive land use. Multiple-crepping requires for mechani-
zation of farming works in paddy harvesting and land prepzsration for
second crepping after paddy sc as to possibly shorten these werk
period. However, increase in animal power gualitatively and quantita-
tively is necessary because the animal is an important supplier of the
farm yard manure. It is reccmmended to study to improve the quality

of feeding grass and te introduce some kinds of fodder trees.
4, Land Consolidation

The existing farm iands are quite irregular in both sizes
and shapes; some are toc small to carry out a proper farmin works.
Such unfavourable situatiecn has hindered farmers from doing efficizrnt

works and producing quality preducts.

Under the circumstances, land consolidation work should be
done to reform the lands in regular shapes, to provide on-farm irriga-

tion/drainage facilities farm roads and embankments for flecod centrols,

ctc,.
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5. Development of water resources

In the Preject srea, meny I-rmers make temporary weirs
across small rivers and streams pouring into the Irrnwaddy River
at the end of the monsoon 1nd before water run-nff, so that the

farmers can secure the irrigation water fr1 the sccond CTOpS.

o Hogever! these temporary weirs, provided with improper

design and construction method, have often been easily destroyed

by floods before their funeticning.

The proper guidance by engineers and experts will make
these weirs stable and the water resources available in the Area

utilized much more.

6. Improvement and ccnstructinon »f rice mills, warehouses

and cil-extractaing plant

With increase in farm wroduction, it will become necessary
to improve or consolidate the warehouses, rice mills, oil-extracting

plant, and may be reccmmendable o comstruct new rice bran oil plants.

For quality improvement of paddy, the study for total as~
pects ranging from drying methed and warehcuses te the milling and

distribution system is required.

Objective Areas

5.04 The Intensive Agriculture Develcpment Projects are better to be
formulated as the second stage of the Whole Township Paddy Production
Development Project, and to be implemented on the basis of the results

sc far abtained.

Tha£ is because, for successful implementation of the Intensive
Agriculture Development Project, the farmers should have -sufficient
knowledges and experiences far HYV pﬁddy and related farming techni-
ques with chemicals, and the farmers, their leaders and officials

concerned should have ardent desire to complete the Project.
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In view of the above, several townships are to be
selected among the townships of the Whole Tounshnip Paddy
Production Uevelopment Froject toc carry out the Inbensive
agriculture Development Froject in coping with the local
situation.

-4 good success-in this Frojects will show an example of
the agriculture development of the arza and suggest a general
direction of the development of the Project Area.

sngineering rrojects

2.05 The plan formulation of vhe enginee ng project holds
the most important position among the wzzver Plan Study.
zmploying the available data, especially bassd on the Maps
stated in Paragraph 3.12, preliminary plsn formulation Ifor
the engineering project has been elaborately conducted,

The engineering projects which provide infrastructural
arrangement for an increased agricultural oreduction could
be tentatively categorized in terms of tke nature of works,
for convenience sake, as follows.

(1) Irrigation Project inclusive of hydrcpower generation
scheme ]

(2) Drainage Froject and Filood Frovection Project

(3) Land Reclamation -

(4) Major Farm Road Froject

(5) Land Consolidation Froject and Water iianagement Project

(&) Rural Development Project

(7) Hydrological Survey

The conception of the above items is as follows.

5.06 The provision of the irrigation facilities has key
importance as well as immediate priority among the
engineering projects. Corresponding with the type of
water sources, the irrigation projects could be distinctly
grouped into three items such as (1) dam and reservoir
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irrigation project. (wrth storaze function), {2) diversiocn
weir irrigation project (intuke of natural flow), and (3)
pumping plant irrigation pro Juuu (vat from river or lakej.
Among the above groups the irrigation projec by means of
dams and reservoirs would b

(L
3
o

Ex

13 jor concerns, because the
storage function is an zssentisl corndition for stable watar
source during the dry ssason. Tzble 5-1 summarizes the
proposed irrigation projects which are concluded from the
preliminary study concucted so far. 7

5.07 No drainage project is injepzndently considered in
this waster Flan Study but 1t incorporated wathin the
irrigation project, land reclamation mroject or land con-
solidation project. The drainage sroject is closely connected
with flood control project, as mentaon

It would be more effective to implement tne drainage project
conforming to the river iamprovemsnt works likewise rivsr

training and river dike construction of the related rivers

5.08 The land reclamation projecs Cesignatzs the develor-
ment of the low-lying swamp areas which are located in the
northern part of Henzada, right bank of upper-reaches cf the
Bassein river and the middle or downstrear ssctions ¢f the
Wyitmaka river. “he land reclamavion project may comprise
uch facilities as smbankment, dralnage channel drainage
sluice and drainage pumping ﬁldnt as The case may be. Since
some of these facilities are already completed, some areas
would be easilj develonad by integrating such existing
facilities. Jne land reclamation project doubtlessliy contri-
bute towards the expansion of farm land and have. an advantage
of rather easy introduction of modernized farming in comparison

with the existing farm system.






5.09 The major farm road project is proposed %o overcome
one of the constraints to current farming operation. Thus,
the arrangement of the farm roads under certain planning
criteria would provide a milestone to the modernized farming
practices facilitating the transpocrtation of the agro-input
and output, the introduction of farm mechanization, etec.

5.10  The land consolidation project and the water manage-
ment project-have less priority in light of the current
agricultural situation. Therefore, these should be experi-
mentally introduced to some model farms and the results
obtained could be reflected on future project planning stages.

5.11 ‘the rural development project aims at an environmental
improvement of the farm life furnishing not only engineering
works but also water supply, rural electrification aznd cther
related components. This project will contribute toward the
amenity of rural life considering overall aspects which may
improve the living standard in the rural areas.

5.12 The hydrological survey furnishes the basic data for
plan formulation of the engineering projects so far stated.
The long-ranged basic investigation, non-recurrent in nature,
can justify the project plans both in technical as well as
economic aspects without any big investment. The importance
of the systemavical basic investigation sheuld be recapitula-
ted because less expense saves much construction cost.

5:13 Basing upon the above mentioned consideration, further
study on individual projects will be specifically conducted to-
formulate and finalize during the course of the following stage.
Particularly, the possibility of a nydroelectric power scheme
in the watersheds of the Arakan Yoma which forms the western
border of the project area would be carefully scrutinized,

if the Government of Burma has an interest. Since Runoff in
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the western side of bthe Arakan Yoma is directly poured into
the Bay of Bengal at present, a joint developmeat with the
hydro—-pow"er scheme by means of trans-basin diversion tunnel
will be one of the promising projects.
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¥Iia FORESTREY

ooy e 1ow s S 2 -
R wedsrel dvseripuion of forest industrv in Bur+a
Burma has a forest ares of approximately 242.5 ailllio. ..
MRS = 3 3
V15000 sqemiles), equivalent to abaut 57 percent of the winle

land. The forest industry of the country, though sharing only & = .. "

0t

part of 1ts gross national products, has greatly comtributed o i:

naticnal econamy as one of the vitally importanit esxnori items 2. .
occupied about 25.4 percent of the total exvort in “974/75, whicn wa.
the second largest foreign currency earner next to rice. The tesi
praduction has been tending upward since 1976/77, aot yet reachin; T
level before the war.

*

6.02 Present conditions in the Project Area
1) Forest resources

Most of the forest in the Project Area extends along the
Pegu Yoma, the east of the Area, and the Arakan Yema, th=
west, and the total acreage is estimated at 2.3 ¥ ha

(5.6 M ac). Invelving the Pegu Yoma, the main teak wura ucar
of Burma, the Project Area is considered as ome of the

important area in forest industry in the country.

The forests of the Pegu Yoma are mainly composed of an
evergreen~-deciduous mixed forest type including such valuable harduncis
and teak, whereas that of the Arakan Yoma presents a forest type grol-

ing teak sparsely.

Gf the total forest acreage of the "roject Area, about 0.9 H ha

ST -
=2F A

{2.1 M ac) is a reserved forest l/(hereinafter referred to as
atout 1.4% M ha (3.5 M ac) is an unclassed feorest g/(hereaf:ey P
to ags UCF)}. A steck of valuable species in the above RF is estimizew
at about 25.3 M cu.m (14 M H tons). The actual forest area and stock

in the above UCF have not been surveyed yet.

Note: Y The BRF is managed as commercial forest; though partly

protection forest exists.
2/ The UCF supplies domestic use wood for the local peovple.
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2) Forestry organization and forent ounership

m N .
the Forest Department is responsible for forest waagomn. -

I

the Timber Corporation for cutting, transportaticn and oulos.

The Forest Department controls 14 Administrative DMvi ics. -
the whole country, and the forest of the Project Area has Bheen =.Jdwi: .

stered by three Administrative Divisions involving five divi~ior<

All forests in Burma are national forests, forest lands and
trees beleong to the state. However, those forest nroducts producad
from UCF within a range of 32 km (20 miles) from villazes caa be

freely harvested by the said villagers for their own use and nol fo:
trade.

3) TForest condition

A. Forest Zone in the Pepu Yomas

a) The RF is in good close stands.

b) The proposed dam site is located in such a weli-
congerved forest and the catchment area =eems to
have an adequate water regulation functicn.

¢) Non-tree lands and shrub lands in the UCF have - =z
mastly cenverted to farm lands, and in pleces

competitively co-ezic-

v

agriculture and forestry ar

~
-

"1

zre being increagingly

[l

ing, but trends show the

depleted year by year.

B, Forest Zone in the Arakan Yomace

The RF area, providing a dence foresgt, hag not &7

fully explorted yet due to epareity of teak.

L)  Forest working plans

The forest-working plans in Burme hazve 2 lomg hisiory
since establishment 5f the Forestry Deparument fosvering
effective faorest management on the baeis of stand typee,
stocks, end annual increment. The forest plans are imple~

mented by every working circle provided in regions.
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6)

Forestry production

The forestry vroductien of the Project Avea reaunes
1,920,000 cu.m (105,000 H tons) in 1975/%6, whica oo =
about 14.7 percent of the total production oT the = o7~
(The above figures include the production frem the whel-

Bassein and Insein areas).

Fach Foreet divisién has its own annual alicwalic ot
imposed. In some areas, actual annual cut of teak exceeac
the allowable level, but other hardwood cut is still belew
the annual allowable cut in the whole Project Area. Tiw
level of annual allowable cut was revised to a2 new one .n
August, 1978, .

Dry teak are felled after girdling and air drying ang
generally transported by floating. However, truck trans-
portation has been increased in frequency recently to
effect saying of some 25 »ercent loss taking place in the
course of transportation by floating. Green teak and
hardwood are alse transported by trucks. However, =carcitr
of forest road networks and a suitable type of lozging
trucks seem to be bottlenecks in effective land transpor-

tation.

In the Project Area there are no forestry-reiat.u so-
dustries with the exception of several saw mills which
provide much labour-intensive work but it is necessary to

improve the system and efficiency for productivity incr.us.-

Planatation work

Natural forest has been harvested on the basis of ©
selection operations, and for the peorer forests cliear wuu-

ting and artificial planting are carried out.

The teak plantations are concentrated in the area along
the Pegu Yomas, and these constitute about 39 percent of
the total teak plantation acreage of the country. It can
be said that the nursery and plantation techniques for teak
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und Bucalyptus Camaldulensis have heen already cstablished

in the country, and scem assured of success in the future.
7) Forest for local supply

The RF and the UCF in the Project Area are the supply
sources of bambco, fuel-wood, posts and wnoles to the local
reople including inhabitants of sduthern big municipalit:ies
like Rangoon and Bassein., In the futurs with expected
population increases and no other substitute fuel available,
these forests will play increasing important roles as
supply sources for all domestic wood requirements. Howsver,
the UCF has deteriorated considerably aud such a crrtical «
situation will result in encroachment on the HF. Therefore,
the Forest Department has been trying to promote increase
planting of Bucalyptus year by year and further encouraging
people in planting the seaid trees around houses by Iree
supply of the seedlings on every aArbor Day (1st July) since
1976.

6$.03 Problems and development strategy
1) tood supply for domestic use
A) Construction of model nursery

In order to meet the increasing demand for domestic use
wood and to conserve the forests, boih the RF and UCF, from
destruction, the ForestrDepartmaﬁt has carried out free
supply of_Eucalyptus scedlings cvery year for the people to

plant them around their houses.

The Project Area has been the source of supply for
domestic use wood to roughly 1,500,000 hecuseholds, and the
total volume required annually is estimated at 7.11 ¥ cu.m
(3.93 H tons), whereas the allowable cut and supply is far
below the actual COnsuﬁption volume., ‘ithout taking some
effective countermeasures to solve this problem, approximately

32,000 ha (80,000 ac) of forest would be destroyed every year.
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As countermeasures, the Forest Deparimernt has < oonpu®
Tour-year plantation programme and freo supgly wsca
Bucalyptus seadlings. Actually, however, shortazc 4
of nurseries has become a bottleneck for successiu

tation of these plans.,

In the free supply movement in the Project drea, terrnvrss

-nurseries had supplied 50,000 = 90,000 seedlings %o =% “rr
local requirement, but the increased demand for seediings =
estimated at about 700,000 in 1979 and 930,000 in 1680 and

onwards. Under the circumstances, permanent nurseries gl a1’

be provided to meet sharp increases of seediing deman?

-~

4y

nov Ol

The permeneut nursery can produce a very large number oF
seedlings with mechanized system and modern equipment, and
will also permit quality control. Furthermeore, a wide variecty
of study and research can make efficient production mare eas;s

with a2 permanent nursery than with a temncorary one.

There is one permanent nursery for Zucalyptus in the Pro-
ject Areay a few in the dry zone of the Central-Burma, ané
another one is now under construction near Rangoon.

However, these nurseries provide only pumping facilities,
water storage tanks and delivery pipes; and these way oo L.
adequate for production increases and successful gquality con-

trol.

Severnl new permanent nurseries should be provided in thes
Project Area taking inte account the fact that the seedliuz.
are free-supplied to cover the whole Project Area and the

road network in the Area is so poor.

However, if thé nurseries are to preoduce quality seediings
withihigh nroductivity, they }equire adeguate facilties and
*applicatibn of rational production and management technigues.
Therefore, it is recommended to establish one model nursery
as the first step and build up an effective organization and
to apply the results obtained from the model nursery to the

other nurseries.
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B) For the same purpose as menticned in A), %he Foriact

iy

Dzpartment has made a long-range plan for 3240 rarron *o

vrevide plantation of 1,000 ha { 2,500 ac) every yiar .o

As tc supply domestic use wood.

The descriptions of the plan are as follows:
Specics: Eucalyptus Camalduvlencis or Tereticornis .
Cutting periocd: 12 - 15 years
Harvest yield: 220 cu. m/ha (5C H tens/ac).

Since Eucalyptus is alsc availablie from coppice, it im
expected to cover about 30,000 ha (75,000 ac) plantaticn for
30 years after planting, to be harvested at the rate of H.r

cu. m (3,750,000 H tons) per annur.

Eucalyptus has been successfully planted in some of the
suitable lands in the dry zone of the Central-Burma; however,
it may present a problem to plant in the Project Aran success -
fully. The wroblems likely to be enceountered in the planta-

tions ir the Prcject Area are as follows:

i) to select the major best-suited species for

pilantation in the Project area,

ii) to select the vest-suited species for special areas

such as ~ swampy lands, hilly lands, etc, 3nd

iii) to establish a method of plantation for local
supply areas so as to achieve early maturity

and a quickﬁharvast.

The Forest Department provides an exverimental for2st of
early maturing species as well as a nursery in Hmawbi. Ths
experimental forest, however, has only eight hectares ey -0
which will be too small to conduct a successful experiment fer

resolving the above problems.

On the other hand, there have been little effort made to
provide a systematic experimental forest and obtain related
data and records on increment, etc. Sa, it is recommended

that an experimental plantation in the Project Area should be
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2)

3)

4)

5)

originally established as an experimental Drogren te

sut forious research and studies.

s sk .
“oncclidation of farest roads and prevision of machinwry

The networks of forest roads should ve corsolida-:d
facilitate the harvesting oparations under the system of
ge}gptlon Lngglng, and apnc1tles of both rcads and c"1dp¢'
should he increése; for efficient tr3n5uortat1on of wne
products. In other respect, the best-suited type of trucks
should be employed to meet the purpose end the repairshoep

for vehicles alsc should be constructed.

Consolidation of saw mills

To achieve high productivity of the saw mills and high
quality of the products it is necassary to xmprove the mil
facilities and fo apply a system of sufficient and continu-

ous supply of the logs to the mills.

Development of the forests in the Arakan Yoma

Cable~-logging or any other system available will be
helpful to develop the forests in the Arakan Yoma, 1f the

hardwood market is adequately secured for their preducts.

Development of forestry-related industries

Not only saw mills but other industries such as paper
mills should he developed for the effective utilizaticn of

the forest resources.

Qutlines of programmes to be formulated

1) Model nursery construction programme

The descriptions of proposed nursery are as follows:

Production capacity: 300,000 - 500,000 seedlings/year
Location : Tharrawaddy or Insein in terms of transpor-
tation availability

Nursery acreage : 1 ~ 2 ha (2.5 - 5 ac)
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Environmental conditions of nursery:

i

e
a e
L

et
[E
ot

vi)

availability of water intske and drairape
suitable scil and cow-dung or ganic manure
possibly close to areas with demand fur sesdl®r -
{a center of such demand ureas preferable’

easy employment of seasonal laborers

free Irom transportation troubles in the rai -
season

flat lands with shelter forest-belts, etc.

dquipment and materials required:

xv)

sprinkler system

water intake and drainage facilities
small~size dumptrucks and water wagons
tractors with necessary attachment
concrete-made nursery bheds

sunshades

germination room

refrigerator for seed stock

various mensuring equipment and devices
working lot and warehouse

afiice space and necessary equipment
various facilities for staff and labourers
vehicles for manager =znd staff

vehicles fof labourers and for seedling
transportation

fire extinguishers and others,

Purther study will clarify the details of the dezig: -

Nnursery, necessary construction costs and operation costs,

and specifications of the facilities and materials required.

With construction of model nursery,

it will become

necessary to train nursery engineers and experts, for wham

necessary educational facilities should be provided, or it

may be required to send such staff to Japan for training and

education.






- .
2) Experimental forest rrogramme for donestic use woad-

The descriptions of proposed experimental foresh rr:
as follows:

Acreage : 200 ha (500 ac) for cach sub-divisios po:
year; total 1,000 ha (2,500 ac) in the
Project Ares
) Periéd : Siﬁears _ 7
Grand total Acreage : 5,000 ha (12,500 ac)
Location : Any suitable site available in the respsc-

tive UCF
8

Experiment items:
i} land type and species
ii) close planting and sparse planting; thinning
and final cutting; and harvest volume forscacst
1ii) various works, i.e. machanized land prepara-
tion, ete
iv) extension of planting season
v) fertilizing and weed control
vi) consiruction and maintenance of forest rcaw.a
vii) nursery works and technigues

viii) management of plantation and cthersa

Further study will clarify the details of leocations,
species, cost, test items of nursery, equipment and materials

required, etc.

The develoopment of the forestry project from the expe-:.
ment stage will require the increase cf necessary steff of
the Forest Department in beth numbers and capability; =,
‘engineers/experts including those who cover the statistics
should be trained. It may be, therefore, required to pro-
vide the related educational facilities or opportunities

to send such staff to Japan for training and education.
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%} olhers

1

vensolidation fof forest roads, provision of machi-ery
and equipment; etc shall be stndied in details zn faril-

coming survey.

5.05 Study items in future

1) Construction of model nurseries and experimental fores:t

programme

2) Growing stock and annual allowable cut in the UCF

3) Forest road networks, capacity increase of the roads, sad

transportation facilities
4} Productivity increase of the saw mills
S) Development of the forest in the Arakan Yoma

6) Encouragement of forestry-related industry (Pulp and Paper
mills, etc.), in the vicinity of the Project Area, and

conservation of forestry resources. -
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S FISHRRY

7:0% PEri

ef Lescripvicn of Burvey

In the first survey (11th karch - 31st dsrch, 197

Lupont on
the count
been pres

1)
A)

2)

A)

B)

3)

4}

several provlems on present inland fisheries ir
ry and measures for solving those problems have
ented zz fullows,

Natural fishing grounds

Proper management and conservation of natural

fishing grounds and resources available

a) Improvement of fishing grounds (prevenvi.n oo
fishing from ageing)
0 to accelerate exchange of water masses 1in
waterways
o to dredge waterways so as to Keep the water
deep enough for fish to move freely.

b) Extermination of aquatic weeds in waterways and
fish ponds (major weed: =rsichornia crassip

23
=~/

D

Hatchery

Besides the navural fishing grounds, & particulzr
attention should be paid tc fish culture.
Encouragement of dissemination of fry and finszex..
ling production techniques by means of hormons
injection applicable to edible carps like

Labeo rohita {Hohu}, and Ctenoparyneodon idells

{(Grass carp).
Introduction of new species such as grass ~a~ ¢ 17
highly essential.

Fish ponds S
An extensive fish culture is recommended using onil

natural food.

Relationship between fishery and agricultural

development
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-1 abtention should Se paid Lo Thet as

e

3
Vs

TN ue ]l develinpment nov

r.j

v 1 vt -
wtrimintell;y on oinleand floneos

eatable fisheries,

[

&)

o

+

‘eservoir and other irrigaticn canais showldl °

effectively used for fishery develcpment.

- The second suevey was conducted from Z24%h Uotslor b
23rd December, 1978, tc cover the main stream of the
Irrawaddy Hiver and its tributariesz and branches between
Rangoon and Frome area. Jhe major issues taken up throvo®

the survey are discussed in the following paragraphs.

7.02 Approach to the Pishery levelcpment

The production increase is the basic concept of inland
fishery-development on which the first survey has already
emphasized. PFundasmentally, health promotion oI The 3urmol-
peoplq seems to depend greatly upon animal protein intake
especially from fish. In order to meet the national regquirsa-
ments for health promotion, the increase in fish catch =zs
well as in cereal crops should be realized by the mosg
gffective and efficient way.

A“plan should be made to achieve the goal of harmonius
co-existence of every industry taking into account ths
developﬁent of large latent potential of the Irrawaddy and
other two major rivers.

The followings are the main points where urgent
measures should be taken.
1) Conservaticn of natural resources
AS.The environment of natural spawning grounds and
* habitats should be properly conserved for both-
© adult fish.and fry. o
B) The control and management of good natural fishing
grounds should be made properly for Padaung
Henzada, Yandoon and other grounds in the mld—strean
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L)

2)

Of thrﬁ il"l“%wﬁ.’{:dd:z Ri‘f{_}}" x.';]ue*:-e (’-r}::’“l‘?:igwc el

.
ne re30Urcal survey ant stock fus:somont
TP T e o P e e 3 e LTI o o
Cosell S LWL 1150 COrEern Vex L L0y shoule 0% con--

a " a3 H T wy e 1 -
2L1C44 WY 4G LlOrGpiil el suwa ve)

; 1
particularly for tilsa 1lisha a marine cormmerslas

b U0

species coming up the rivers from the Sea GO

STHWI .

Regulations on fishing =nould be thoroughly
exercised LG .conserve resources; a specia
tion should be paid to thoss anadrome

C.
oty
?_1 G
U1
v

:

Jehs
:\i

spawrin mirgation and young fry =and fingerlinﬁr
derrc nding from the irundateld zreas tvo the nozw
river system.

The following measures are zlso proposed for

positive action

Countrywide existing hatcheries should be sub-

stantially consclidated with new hatcheries,

engineers and technicians trained, and relatez
technical improvement made wherever necessary.

2) There exist 9 hatcheries in Lower Burma arnd 12
in Upper Burma; in the Project Area, a new
hatchery starts operation in UKpo next yzar.

b) More than 10,000 trainees and about 2,200
collége or university graduates have completed
courses in Fish-culture within the last 43
years. wsany of them should be adequately
employec 1n the fishery development works
accordingly. i}

¢} Hormone 1n3ecfioh has been successfully carried
out in three hatcheries of Lower Burma with
production of about 2.8 million of Labeo rohite

frys this year. An effort should be made to
improve the survival rate of these frys during
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D2 oredllood with these 2.0 wxllions

berwesn 3.08 ané %.22 milizon frys coul

expected oy the improved method.

»T
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m

- ACT 5

year and amount to 3,480 fisherics in

country. ouch an increase in the num

leasable fisheries is congidrred effect
protect fishineg grounds from thelr ageing and

[

i

iy
n

fishery, were operated tota¢llng 3,40@
asT

.

T

heri.z
year. They havz increased in number this

whode

increase the fish production. The production of

inland fishery is estvimated atv 138,000 tons this

year, which shows an increase of 10.9 percent

over those production four years aco.

annual increase rate 1s 2.73 percent on an

average.

{n the assumption of annual proauction 1

L

by about 3 to S percent, the production next

Furthermore, fish culture as the effective uss
of the water resources is a basis for

could be estimated at 143,100 to 145,800 tons.

increass

fish production. DBuring the last five yezars,

fish ponds have kept their productlon con
at about 157 gm/m" (The fisures are based

rough estamates). The fish ponds, Loweve.

Ol

start

[l PR g

oy e

Tor

be possible to increase the production by 10 to
15 percent per annum, (equivalent to 177 %o 18%

gn/m?) in future.

C) Reservoirs and irrigation canals in the country
can be used for fish culture, and in such cases,
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the most suitabls speciss for such localivie

7.03 Relaticn botwesn Fisheriss and Azriculture

Firstly cherical are not wet intarsively used o
effect detrimentally to fisheries at presernt. 3But in
future increased application of chemicals such as inorganic
fertilizers, insecticides, herbicides, etc may damage
fisheries. Therefore, authorities concerned with Agri-
culbure and isheries zhould in ~loge coordinatien ;om

o]

snd conserve b

rioration.
Secondly, the Froject Arsa covers about 2.5 millier
hectares most of which is farm-land. In such a wile aresa

there exist farm ponds at a density of about one for evs.

'}
il

20 ha of farm-land. The average water surface area o
farm pond is estimated at 0,25 ha. 5o, the total water
surface area in the Project Area could be estimated at
about 31,250 ha, which could foster a production of anout
12,500 tons of fish anpually by fish culture alone and
since the populavion of the Froject Area 1s estimated auvlu.
2.56 millions, the per capita consumption of fish from %tus2
fish ponds would naturally be about 4.87 kg per annum.
2,04 Aelation betwsen Fisheries snd rroposed Reserwoire.

Irrigasion canais, and Irainazes

In the Froject Area, 28 dams are proposed to be
constructed; 11 dams in the area from South Nawin, Shwels

to Kalitaw in the zast bank of tThe Irrawaddy River, and 17
dams in the west. - -
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roblems ol "lshuries in psluticn we thess irrigs’
PR S B A nl ;) - -
. [ AT o ) V) 1.t I* Mo f 0 Lo A3MLE Lhe mLT
Tir mET, e e N T - .
PRI PHRCEENUTC R S 0 AR ISR D A DERRCY o [0 nongaegus wiyd e A_Lp]_i tae i-wr

srounds as well, ‘faese limitavions un rish migration ni-
Tant e e D - g s .
-280 LC erertohLrong ol certeln locel rpecice and thus suoe

them as important preotein suppliers. Under such circum-
iy

stances, 1%t o recornended thet the antheriuiss zorcesass
with erlgation and f.sheries cooperate w1t one angbnel . .

the establishmeant of new hatcheries within the Irrigaticy

Area to facailitate stocking cof fish in ~he v

—h

=
any other well-suited waters. Thus the local snecies o7
fieh could be savad from being coverf:shad and at tho Bu...

time prowagated successiully.

spec1al corsideration should be given to providing
suitable spawning grounds for Hilsa 2lisha, one of the noEx

important f£ish spegies, which migrates from the sea To i~
rivers for spawning.

in ecological survey should be made on the fish Lo
the reservoirs, &nzd new leasable fisheriec should de 22 =~

plished within the reservoirs for conservation and prowiar .
ion of fish.

e consideration should we given o

o
]
Q

besidee, 2 &
canals and drainages 50 ©h

o]

construction of irrigatio 3

pay not -ander detrimental effects on the existing fishini:iz.
kmeceséary measures are alsc requiread to conserve fishes
affected by the change of water course oOr reduction in wzt -

level,

+.0%  Frocessing, marﬂetlng, Storage, Yranspertaitlon .
Gost ’

-Proper measures should be established to augment
adequate supply of fish at a more stable price to consumers

throughcut the year.
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In the rainy scason, beta ~en ord irlend fishing
become more or 1 1

and prices of fish and fish profucts rizs accordingly
is therefore imperative to take appropriacs meas
overcome the delicit supply of rish by processi
catches lorg before the rainy scason. Lkarketing of much
more sea {ish and provision of cold storage facilitiss and
means of transport are the mzjor pgobleub which need
immediate attention.

s

[} = .- . A -
/.06 LITevelopment of fishing industries (fncillary Indust

-

in additiorn to fish culturs zand production incrsasc.
such ancillary industries like fishing bout buiiding, Iis.
ing, nets and gears manufacture, and suppiy of other re
materials are the impoertant fields which nsed to be dsv
in the near future. (8Bcme new eguipment or materials T
fish culture, e.g. Fish Cage and Fish Pen are now bel
developed in the country for the experimental phase.)

7.07 buggestions and Recommendsations

For successful fishery development. the following
items are suggested and recommended for implementation as
a first step to solve the existing protlems sncountered Ir
the current survey.

' 1) Introduction and culture of new species, the grass
carp Ctenopharyngodon idella, and experiments of
induced breeding and stocking in water bodiss.

4) 10,000 frys are to be imported annually Ifrom

Japan to affect a continuous exper¢meu, of

B) £xperiments shall be carried out at the new

]

el

CnYEe WUl
.

hatchery constructed in Okpo.

2) Dry Bundh lethod, which is successfully employed
in Tndia and other countries to facilitate spawning,
shall be introduced for experiment.
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PRI QI T e T F she
, provicing suiltable condi-
O wxperimpent, thall b sclecied from amt.ag

&d heloherio., <he favouresi:
topographic conditions are thav hatcheries should
be located on slopes of some degrse, where rain

b 3

Bundh to be made in these hatcheries will zllow
the water to gush down in torrents, when adult fisn
will be stinulated to spawn,

oince this method does not cosg

water can gush down in terrewts throush Lhe ponas

d’

much, it is
recommended to be employed at ssveral sites, znelv..
ing the Frome hatchery.

%) Fingerlings of edible fish to te stocked adeguatel;
in the propcsed reservoirs znd the water bodies in

L%

their parameter shall be produced within the reservoir
area to facilitate stockings.,
A) Conservation of Hilsa ilisha plays a vital rcle iz

the inland fishery development.

2) The important fast-growing species like major carps
should be positively cultivated and the techniques
disseminated to most possible extent within the courso-
C) A new hatchery (about 30 acres) shall be constructed
around Paukkaung near the proposed South Nawin Dam.

'4) Fry production shall be promoted by research and
development of methods for storing the hormone for a
longer period.

4) llormone preservation test shall be carried ous ty
the use of Hormone Freeze-dryer suitable for ampouli-
sation.

B) Many other equipments and tools required for
experiments and tests shall be provided for rapid

implementation.
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21 Possibly meny cquipments and tools shall be

crovided In Gver) natenery (o Dorp st @30 pr:duuti-

Tity, and .80 naw ¢ng.onzers/experus spall be trained.
W

ter tanks and

i

L) TFacilities on the grouna, such as

it

Liter tapxz ghall oe provided in every naichery.

3

B) Various measuring devices for ssber quality shall
%

be equipped with hatcheriss.

&) Data and records of fish catches znd bioclogical
statistics shall be prepared substantially so that
specieswise and regionwlse resources assessment and

fishing forecasi may be avaiabls.

a)  ixisting maiursl spawning grounds wnd new orsl 1o
be found shall be scientifically conserved.
4) In Shwedaung and Henzada areas, the existing
spawning grounds and fry ccllection grounds, shall be
completely conserved.

B) WNew spawning grounds and fry collection grounds

should be explored in hyangin and lanubyu areas.

8) With appropriate regulations, the water weed like
kichornia crassipes shall be exterminated, for thess

weeds will definitely contaminave the environment by
covering the waver surface with their luxuriant gTOWTH.

9) As already mentioned, the existing farm ponds in
the Proiect Area have a large potential to produce
f£ish ( about 125,000 ton/vear ) with further improvse

p-‘
M
mn

<

5
cont and applicatisn of adeguate culture techniqu

A:cordingly, the fry requ1red for stocxinJ in the Ilary.
poncs s estimsted at about five m1ilisne. Henee, ry

production plays an important role in this aspect.
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W Yyow Htein Deputy Hinister

Minisvry of Apriculiure and Forests (04

U Khin ﬁaups Pitt Directer Gencral, Planning and

i s - e -
stailisticn Beoar bm.mt, bLank

U Hia Moe Mirector,. Planni=g and Siatistics

Devartment, HAF

¥V Yhin Yin ’ Hamaging Dircctor, anricultnrs
Corporation vAabl. MaF

U Chit Saing Daputy General Man-zcer, IDxtention
AC, H4F

U Maung Maung Xhin Deputy General Hannger, admindisiraiicn
HC’ Mar

Y Hla Myint Oo Divirional #anager, Rangoon Division
AC, MATF

. - . .

U Kyaw Myint issistant General Honager, »C, HakF

U Tin Htut Co Deputy Assistant General Manager
AC, MAF

¥ Hla Toe Deputy Divisional Manager, Fegu Divisyin
aC, MAF

Y Maung Maung Ays Lirectar, Finamee and Planning
Ministry of Industry I

# San Thein Director, Production

Mihistry of Industry I
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LAME

rhan

Tin Aung Gyan
Sélﬂiﬁlalng
Sein Kyo
Kyaw Hla
Thein Han
Aung Ba

Hla Khin Maung
Yi

Paw Oo
Than Myint

Thein Tun

U San Lwin

Director, Technical

Winistry ~f ladugtey T

JMrecter Jengral, Lzutizment and

Land Reecord Departaouent, HLF

Deputy Rirector General, Settliremanu

and LanAd Record Departmenty HAT

Director; Settlement =znd Land Bsoo-e

Department, MAF

Deputy Director, Settlement and Land

Record Department, MAF

Director General, Irrigation
Department (ID)}, MHAiF

Director, ID, MAF
Deputy Director, 1D, MAF

Assistant Director, ID, MAF

( Vorking Officer )

Assistant Director, ID, MAF

{ Administration 1}

Assistant Director, ITD, MAF

{ Planning and Design )

issistant Director, ID; MAF

( Geology )
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NAYE

Sein Win MNzung

Hyin Weh 70
Myo Nyunt
Saw lssac Han

Ba Kyi

Myint Kyaw

Maung Galey
Tha Tun San
Myint Aung
Tint Hlaing
Hla Gyaw

Lun Pe

STATUS

- )
— - g~ - -
¥xzeutive Hnginscr

, Jernzade Division

Assisteny Dngineer, denzada Division
1D, MAF

Assistznt Engincery; ID, -MAF - -
Assistant Engineer, ID, MAF
Assistant Engineer, 1D, MAF

Director, Metesrelogical and Hydrdlogic
Department (MHD)

Ministry of Transport and Communication-

Assistant Director, HHD,

" Ministry of Transport and Communications

Directnr General, Forest Depariment., A

Director, Forest Department, MAF

Deputy Director, Forest Department, HAF
- -

Director General, Fishery Department, s

Director General, Survey Department, HAF

Deputy Director, Survey Department, MAF
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(2)

(3)

(4)

(5)-

(7)
(8)
(9

(10)
(14)

LLIET U O0LLsEGH rd LA s,

Daily Rainrall

Gauging Stubicn Obsexvation Period
1. KYAGIE 1085 — 1976
2. EYANAUNG T - - - - o q0ud - 4477
3., INGABY 1967 - 1976
b, ZALUN 1951 - 1972
5. DANUBYU 1946 ~ 1975
& SMYETHNA 1946 - 1570
2. YTrGYT 1368 ~ 1978
8. KYORPYAW ‘ 1966 -~ 1972

Daily Water Table of Irrawaddy River

Gauging Station Qbservaticn Teriod
1. FROME 1973 ~ 1974
2, HelfZaga 1973 - 1974

Daily Waver Table of Myitmeka River

e GAMON 1968 - 1578
2, DaWNI 1972 - 1978
3. KUNAKYAIK (Hlaing River)1970 - 1978
4, MYAUNGTANGA " " 4G4 - 1978

Tide Table for the Rangoon River 1972, 1974, 1976
The Council of State

Trhe Council eof bMinisters

Government Ageﬁcies under Organs of State Fower
Government Agencies under Ministries

screage under Principal Crops (1974 - 1976)
and Production Plan (1977 ~ 1978)

Sown and destroyed acreage by principal crops

Irrigated acreage of principal crops

ooT - - _ . i —117"‘






{26)
(275
{28)

Livestock

“rurchase price: naid-by Svans-gwned LT Eailsations

for agricultural commoditiss
Industrial producticns
Balunce of Fayments
Cost of Cultivation (raddy and Covton)

Frovisional List of Private industrial establishments
(1976 - 1977)

List of Agriculwural kachinery manufactured by Fo.3
Heavy Industries at Sinde

Japanese Aid for Rice Froduction Development Project
in Rangoon Division ’

Selceted Monthly Economic Indicavors (C.5.0.)

Yearly Froduction ¢f main crops of 26 Townships in the
Project Area

‘Basic Data of Hmawbi and Hlegu Township

Land classified Arsa by Use

Continued Collection of Data regarding to Agriculture
i 26 Townships of the kroject Arez
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25 te28

Pictsorologiecal =nd Hydrological

Lo pat Lt b,

Irrigation Depurbmant

The Mkinistry of Planning and Finance
dgriculture Jorporatlion

4FPTC

The Ministry of Industry

EEQ_Miniétry'of"Plénning and-Finance -
Agriculture Corporation

Central Statistical Oprganization
Factory at Sinds

Agriculture Corporation

Central Statistical Organization
Agriculture Corporavion
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