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Appendix 1 -Fiéh-Cultivétion
According to the: Five Year Plan, the yield of inland fisheries
:4$ctorb3 increased.to:21,000-t0nsa by the end of 1976*frpm
tﬁéLy;eld ofﬁl1;O00 tons-aéhieved:in'i970. It is expected
‘ﬁhat-7,600-t§hS;6ut Qf‘theJlO,OOOIﬁujonincrease portion is to
.béishppiiéd,by,fréshiwaterrﬁishfcahghtzfrom reéervbirs:aﬁd
‘400,tohé byfchltivéted fresh water fish, As has alreaﬁy béen
_ explained,'thexcultiﬁqtion.of-fresh-water fish.is régarded as
one of the most: suitable:industries for the“Mahawe;i‘projéct'area,
as. there are a number of water surfaces and canals in this_area;
© Phe’ term "Catching® sighifiééiﬁhé'datching of fish 1iving
 within the w‘at_er'é' ‘of 'the wateiways, while the term |
“Weultivation® mMedns the raising of a number of £ish by means
‘of positive feeding, At phesent, fresh water fish have been
Caught‘bf'pébﬁlé IiViﬁQ“inJEhetViéiﬁity5ofurésefvoirs:by'tﬁé use
of extremely primltlve flShlhg methods, so that the development
_of modern flshlng technlques is highly desired | '
Accordlng to the Flve-Year Elan, fishery experimental stations
are to be installed inh fthe southerh and central areas for
‘;réseéfchés éndnextéﬁsioqs'éonéérninq fresh water £ish,
The:iﬁStéllétion'andfactivities of these experimental statiéns,
the:efprg,mis strohgiy antigipated.
.It.isfwéfthy pf'high evéiuatibn that there is alreédy a
culﬁi&&b;on'étation of Japaﬁese:carp in Polqnnafhwa‘for
hatching and fostering youn;} figh which are frelea'séd“'into .
.reéefvoirs in all pafts56f the ébhntry.. The production
(efflclency is expected to be extremely low, as a few young

Japanese carp were released into reservoirs where various types
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of otﬁer-fish are preseﬂt;-'RéSé&kéheé should,  therefore, be
‘made.to-Carry-oqt"the cultivaﬁion wheﬁj;the‘yduhg fish are
fully grown. Carp and 'Sbgyo*f - should flrstly be examined as the
species to be cﬁltivéteﬁ 1n Sri.Lankai 'Japéhese cdrp 356 
.preSently cultivated and it éeehs that they are cross bred

with native miscellaneous £ish after.being-reieased_1ht§

‘reservoirs and-caught'as such, .Gérpjis- recommendedlaéfthe most
suitable speailes for Cultivation-aSiconsumption éf éhis fish as
fodd-has already been praatiSedramonQ'pQOple in general,

sogyo* shduld_also be éonsidered as-a_suitablé speéies

for cultivaﬁion'as this fish feaﬁqres strongsurvhdng_chéracher;stics
by simply eating water plants anad water weeds thus requiring

no specgial feeding once released into :eservbirs. The following
research and development works should‘be carried out in the

event ywhere the experimental stations are enforced.

Note: *Japanese term.for Ctenopharyngodon itellus

. young Fish
Figh catch-~ . Grown fi?h Cultgvation
-ing method ggiﬁigatlon method

Edible fish

N

/

: A meat process-
Yonng fish ing method
processing 1 .

me thod: ]

* . Raw fish ' ,
e ' - —— ' ‘Marketing
_Marketing | of processed

“of feed . fish




‘Datails of the above-mentioned items will be described in the
following paragraphs.. Production figures and relative cost data
have been taken from data obtained in Japan as reference data

in Sri Lanka are. not- fully' substantiated,

- 3<1 - Methods of Fishing

' Ut11izatﬂ3n-of‘abundantrfiSh available from reservoirs and canals.
a?-féod-havq hot so far been sufficiently practised, although
there are various types of fish available asz a potential supply
sourge of-protein.{ Pmong. these fish, there are mény varieties

of miécellaneous.fish‘which have not been utilized as. food at
all. The growth rate of cultivated, young fish when released
into such an énvirdnmént is, therefore, extremely low, On the
other hand 'Sri: Lhanka has been,impbrting fish-meal, an  important

- source of animal protein: feedstuff, so that it would be dogbly
“beneficial if such unedible fish were used for producing fish
meal. as feedstuff. The fishing method practised.at the resexrvoirs
gseems mainly the use of ¢glll nets, Other methodSsuch as 4-armed
“scoop hets and drag nets should also be studied for practical
use, These nets have been wiaely'used in Japan especially in

. the Kasumigaura Lake where the water is generally shallow,

1-2 Processing Method for Miscellaneous Fish and Marketing
Concerning Feed.
Small and edible miscellanscus fish (body length approximately

/5 = 10 centimetersg) can be caught during the dry season and



dried in the sun for several days, - The fish can be dried after
" being boiled in water; should.thererbe'any danger of becoming
stale. 1In some cases drying can be carried out by using

thermal drying racks employing rice hgsks as fuel. .

Fish thus dried can be ground into suitable sized grains by

a simple grin&ing machine, Fish meal produced by.such methods
contains-high-pﬁrity protein. in addition tocglcium,phosphorﬁus‘and
various vitaming . This' £1sh meallls extremely valuable'as the protein
source for domestic animals such as chicken, however, care
should be taken not to feed'too-much.of it to chickens in order
to avoid a fishy smell in eggs and chicken meat. Blénding

fish meal, therefore, into normal chicken feedq 2at 5% to 10%

is considered to be the adequate raté in general, It will be

a suitable cottage industry for the inhabitants of the Mahaweli
project area to participate in the production of fish meal in
such ‘a manher for the purpose of increésing their income,
Special care should be taken not to let the fish go stale

when producing fish meal. Stale fish meal would not only lose
its value as feed ~ but will give adverse nutrition effects to
domestic animals, Animal protein is also an essential source

of nutrition for cultivated fish, In this case-ﬁhe drying process
is not nhecessarily required. Here, the unedible fish caught in
nearby waters should firstly be placed into a fish preserve and
can then be made into feed whenever necessary by passing them
through a chopper. The 'feed thus produced from fresh water

':fish containing comparatively low degree of fatty substances is



superior to such.other types of feed 4as chrysalis and soya
bean weal. for dried fish meal, The miscellaneous fish can
be used as feed  for cultivated fish after boiling if this
process satisfies fish's appetite. It is one of the advantages
. that even large gized miscellaneous fish can be used raw for

such an application,



1-3

‘The Cultivation Method of Young Fish and Grown Fish and the

" Marketing of Raw Fish

It seéems that carp are suitable £ish for cultivation in Sri

Tanka.

"As the necessary conditlon for fish cultivation, the two factors

to be taken into consideration are the Gultivation environment
and the feed condition. Carp can live in water with a temp-
erature ranging [rom a minimum of 0°C to a maximum 35°C. The
temperature range in which carp display a positive appetite
and active growth reaction is from 22° to 28°C so that in Sri
Lanka where the water temperature is generally high, it seems
that the condition is highly favourable for this operation.
Concerning the feed for carp, a wide range of items can be
utilized and also the carp are capable of withstanding com-
paratively.poor gquality feed . Approximately 40 to 60% of
the total cost necessary for the cultivation of carp here is
comprised hy feed cost, however, apart from the cost, the
majority of expenses for the cultivation of carp will be the
labour costs, provided that cultivation ponds are available,
This implies that such cultivation operations will absorb the
excess labour force at the farmer's family, thereby contributing
to an increment in the income for the household. A certain
extent of technique and experience will be necessary for carry-
ing out fish cultivation, however, it is always possible to
learn such techniques from countries with advanced fish culti-~
vation, such as Japan. As has been mentioned earlier, the

hatching and cultivation of youny fish in Sri Lanka have



already been undertaken, howeyer, in view of the total operation,
merely hatching Qnd young fish cultivation are not sufficient.
It is strongly desired that the cultivation of fish ﬁp to grown
fish status be undertaken. For the time being, however, it is
recémmended that hatching and young fish cultivation be wndexr~
ﬁaken intensively at.the public cultivation station as is being
undertaken at present,and the young fish thus obtained be dis~
tributed to cultivation facilities prepared in accordance with
cooperatives where the young fish will be cultivated up to
the stage of grown fish.
(1) cCultivation of young fish
Young fish ére approximately 100 grammes in body weight.
The operation of young fish cultivation can be divided
into two stages, i.e., hatching of egys and rearing of
young fish.
The hatching of egygs starts with the egg collection from the
parent fish. The egg collection can be undertaken in the
_cultivation pond where the parent fish are held or the
egyg collection can alsc be undertaken after movinq the
parent fish into a fish reserve, a net type fish reserve,
etc. which can be prepared separately from the ponds.
The collected eggs shall be transfered into the hatching
pond. The hatching pond should be a shallow pond without
ruﬁning water. When the young fish attain a body weight
of approximately one gramme the fish can be moved to the
cultivation pond where they will be held until theyreach

approximately 100 grammes in body weight. This process



(2)

is callea young £ish cultivation. 'Thé'q}OWth rate of the

'young flSh during the cultlvatlon period depends upon such-

factors as the watex temperature, ‘the extent of feedlng

‘new water, quallty ‘of water, quality and quantlty of

‘feed  and ‘the level of cultivat10n technlque. The growth

rate ‘will be consplcuously affeoted by these factors.' on

the basis of active examples taken from Japan, a production

*plan can be Jisted as follows.

cultivation pefioa:" 4 to B wmonths from hatchlng to the
young fish’ stage. |

Cultivation pond

area % 1 ha
LYoung £ish
population © : Approximately 100,000 fish (one

gramme body weight)
Reqﬁired feed amouﬁt: 6 to 10 tons
production target : 4 to 7 tons {(Number of produced
- " fish: 50,000 to 70,000)

Cultivation of grown fish

‘The cultivation of grown fish signifies the operation of

‘fish of épprdximately 100 grammes which have been obtained

hrough the young fish cultivation. Up to the body weight

' 6f 0.8 to 1.0 kilogrammes the flSh are best suited for food.

'Tﬁé'pefiod necessary for grOWn'fish cult-

ivéfidn‘is*éppréximéfely 1.5 Yeérs. The cultivation method

" of grown fish is classified intd three main categories,

thé}éﬁltivafiéh in running water pond, the net fish preserve
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2)

or in the reservoir.

Cultivation method by reservoir

The'productidn schedule of grown fish in a reservoir is

almost'identical to that for young fish. Approximately

5 to 10 tons of production per effective water area of

1 ha is possible, however, the target should be set at

approximately 5 tons at the outset. In this cultivation

method, the utility water pond can sometimes be directly

used so that it is the simplest method, howeverx, in the

case of using such facilities, there are cases of a vast

difference in the mud water depending upon the season due

to the basic nature of such water. As the number of fish

to be cultivated depends not only upon the area of the
water body but also on the amount of water, the adjustment

of the water guantity must be taken into account at the tiwme

of water reduction by means of aqueduction. If such a water

guantity adjustmeht is not possible, the cultivation sche-
dule must be based on the minimum amount of the water at

the time of water reduction season. Also in the case of
reservoixr and utility water bodies, miscellaneous fish are
prone to be present so that a certain device must be incor-
porated in order to avoid the mixing of undesirable fish.
Cultivation method by running water pond

A running water pond 18 a body of water into which new
water is constantly fed. In such a pond, cultivation of a
greater number of fish can be undertaken so that this method

can be termed the most intensive fish cultivation method.



The relatlonshlp between the runnlng water amount and the
annual produation amount Gan be described as follows as one
example. AR annual 3.1 tons of‘caltJthlon can be materialw
“ized if 50 Jltres per second of feed incomlng water is
available At 50m2 of-water araa with a_depth of 1.5 metérs.
Howeﬁér;;ifatﬁé*féd'ﬁatérﬁémdﬁhﬁiiéa350Tiitfeé per sécoﬁd,
“approxiately 6 "tone'.”"of’ yield can be expected which is
" aliost twibé:aé:hﬁbhAas the abové_aase..'ih the case of
runnlng water ponds,‘a remarkably higher productlon efflc-
iency can be obtained than in the case of a stagnant water
' pond.  Therefore, if an appropriate location along the
.water way is selected effectlve fish cultlvatlon can be

undertaken by prov1d1ng a runnlng water pond of 100 to

180 m2 area with a water depth of l 2 to 1. 5 meters.

‘Fxample of
Running water pond

S N AL AR - Watexr
e z » surface

e ===

T jipei——gr

Bottom
of water
’ /////f////// FITIIII VI T Pyt eyi
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3) Cultivation method by means of net type flsh preserve

- This method employs reservoirs and other large areas of water.

- As. a pubic cage is formed by a net and the cage .ts set underwater,

it is convenient to harvest the fish and also full'utiiization of

a large body of water can be undertaken. Another advantage of

_this method is that the feeding can be undertaken on schedule.

Due to the numerous advantages it possesses, this method has

been developed quite extensively in recent years. If the area

. of the net_type_fish_preserveis_IOOnﬁﬂ it is possible to produce

. fish of approximately 2.5 to 3.0 tons in such unit area. The

coSt for producing one unit area of the net fish preserve is

approximately ¥25,000 and approximately ¥6,000 yearly deprecia-

tion including the auxiliary facilities will be required. How-

evef, in the case of this net-type fish preserve, a large extent

~of damage may. result if tearing of the net takes place through

which the fish can escape from the preserve.

(3)

Harvesting of the cultivated fish

After cultivating the young £ish or grown fish in stagnant
water ponds, a four-armed nét'should.be employed to catch
the fish cultivatedlin the pond. Therefore, it would be

necessary to harvest the fish by using a drag-net after

reducing the amount of water. Thus, it is desirable that

the pond itself be so"deSigned as to facilitate such water
reduction operation. In the case of a running water pond,
the'quéﬁtity of water ie comparatively small and it is
also possible to provide a design by means of which the
water reduction can be attained by blocking the incoming

.7]1_



water.
(4) Feeding
In the carp.cultivation, half of the.producﬁion cost is
comprised.by'the-feed cost, 80 that it’is ih order to
produce carp at a low cost and completion of cultivation
must be undertaken by employing low-cost feedstuff.' For this
purpose, it seems necessary to formulate a feeding schedule
on the basis of the lowest possible cost’ feed procurable
in the cultivation area. The main items of the self-
suppliable feedstuff are as follows.
'Animal'feed | : Chrysalis, fishmeal, fresh fish
Vegetable feed : Rice bran, sta bean meal
coconut ! meal , manioc,
Unprocessed manioc contains a certain extent of poison so
that it is necessary to boil it well to reduce the effect
and at the same time to convert the starch into an easily
digestable state for the fish. The nutritional composition
of feed toO be fed to growiﬁg fish in general should be as
follows.
Approximapely 40% of protein
Approximately 10% of fatty substance.
However, in Sri Lanka where the source of feed 1is not
readily_available, it may be necessary to feed the fish with
_ .feéa' of a lower level of nutrition, however, in such a
case it is‘inevifable that a certain extent of deterioration
.ip_the growth ;ate of the fish will result. There are cer-

tain degrees of likes and dislikes displayed by fish depend-



(5)

ing upon the nature of tbe feed -~ and the method of feeding,
The baéic techﬁique of fiéh Qultivation is the improvization
of the\blenéipg of the feéd‘ in accordance with the likes
and dislikes of the £ish in order to obtain the highest
prpducﬁivity at the 1owest péssible cost of feed . In

the casé_of Carfying Qut on-the~sp6t blending of the feed
by_utilizing several éingle feed  raw materlals, it is
neﬁessary ﬁo have a mixer,_choPper.and béiling pot. The
valﬁe which presents thé fequiréd amount of feed .for
increasing l‘kg. of the body weight of fish is called the
feed coefficient. Under normal conditions of fish culti-
Qation,_ﬁhe coefficient ia within the range of 1.3 to 1.7.
In other words, in order to increase the fish body weight
by 1L kg., 1.3 to 1.7 kg. of feed will be necessary. How-
ever, in this case, the feed contains approximately 10%
of water and ls weighed under the air-dried weight so that
in the case of assessing the feed  coefficient of unpro-
cessed chrysalis or fresh fish meat employed as feed , it
is necessary to convert the above figure, reducing it by
one"tﬁird.

Marketing of grown fish

At present, the market for grown fish is not very large and
the distribution channel of fresh food in the Dry Zone is
extremely under-developed. The daily catch of fish at pre-
sent is very small in order to £ill up the daily demand.
Even in this case, the left~over fish becomes stale guickly

because of the hot climate. It will take a long time

— 13“,



Lﬁbefore Srl Lanka becomes substantially equipped with |
;refrigeratlen and freezing facillties te preserve such
fresh flSh for any 1ength of time.' Coneequently, the

' market itself does have the consumptlon eapacity of fresh_
=flsh if they are harvested ln large quantitles.r There—‘
fore it 1s necessary ‘to have such faeillties to preserve
'the catches unt11 the fish are sold.: In other words,
temall flSh reserve ponds should be inetalled in various
places of the market in which the flSh are preserved untll
_sold. | | ' | |

As. earp are Strong flsh they can be transported for as
'long as 10 hours whlle oontalned in tanks and 1oaded on

'trucks.
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{6) PfoceSéing Méthod for Hdible Fish'and'Proceésed Fish Products
I s expected théﬁ'éa}p will be traded in'a.freéﬁ_statuﬁ
for some time to come, However, in the event where the production
of cultivated carp drastically increases in the future, adequate
"QtoraQe;and'préééfﬁati5h'of the yield, i.e., the processing
pfobléms,'Qiii'évéhﬁualiy be present, '
.The'followiﬁgwére the methédé'avaiiable.for prdcessing'fisﬁ
meat. | B o : |

(1) Salt water éiékling

" This method 15 to pickle f£lsh meat in salt water under

pressure so that the water content inside the meat and a part

of the salt watef are substituted.

(2) Salting
By this method, the water content inside £ish meat will
'be dewatéred and substituted by the addition of a 1ar§e amount
of salt to the £ish body. B |
(3) "salt drying-
Drying of fish meat after pickling in a high concentration of

salt water or after boiiing in such salt water.

{4) Smoking -

Dr ying of fish meat under a amoking process



{3) Capning . | _
canning of figh meat affer bo;ljng or boiling and seasonlng

Appendjx -2 Chjcken Farming

It is reported that Lhe chlcken egg produvtlon in 1970 amounted to
278 million, The per capltd annual consumption of eggs can
be computed as follows from Lhis productJOn arount., |

278 mllllon eqggs dlvided by 13 million people = 21.4 eggs,
Although this figure is more than 1l egys per year, ghe
consb.mptiqn fi.gure of Indonesia, it is d'ra_sti,caily low when compared
with 100 in the case of Taiwan agd 300 in the case of Japan.
In advanced éouﬁtries such as Scandinavia_or_the U.S.A., the
figure is approximately 320 to 330. 1In Indonesia, a'target
ig set to increase the per c¢apita eqg consumbtion amount to
40 eggs, and chicken farming is strongly encogfaggd. It is
assumeé_that in indonesia, the latest figure is &pproaching
thé level of 20 eggs per capita per year.
As it is reported that the number of chickens being farmed in
Sri Lanka at present is 600 million, the egg laying amount
per_qhiqken per year is 46, The egg laying rate of & grown
chiéken based on this figure seems to he extremely low. For
the most part, it appears that the chickens farmed in this
country are local species which are clogser to the wild
chicken. Aliso it may be due to the fact that the

feading has not been undertaken substantially. The method
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of farming is also the so~called open rearing in general

which &des not dal;'for any particular chicken farming facilities,
" In Srij Lanka it is recommended that the chicken farming -industry
be based upon the eqgg prodilction rather thao chicken meéat in
“wview of the objéctive'of improving the nutrition status of

~ the population. The term "egy layihg rate" used in chicken
farming for the purpose of egy production signifies the ratio
of hunber of eggs producéd as against the total nuwber of

days during the period of one year after the day of the first
egg laving of a chicken. For instance in Japan the rate

has attained the order of 70%, This signifies that one chicken
prqduceszSO 2ggs per year.

" In tropicdl countries such as Sri Lanka, however, it should

be éonsidered to be a success if the rate attains approximately
60% considering the climatic conditions. In other words, a

" target for the edgg productivity of chicken farming should be
set at 200 to 230 eggs per vear. In the Five Year Plan of

Sri Lanka, the target is set at 342 million eggs which is 64

- million eggs higher than the figure attained in 1970. However,
the present situation is that, due to the shortage of feed,

even the farming of thé presently existing chicken 1s facing
difficulties,

As mentioned above, in the Five Year Plan, it is projected

‘that the self-sufficiency plan be implemented by the supply

of various residues of oil producing crops. Undoubtedly. the



very basic condition for chicken farming operation to be
practicable is to secure a stable source of feed supply.
Under these circumstances, 2 prospect has finally emerged in
sri‘Lanka.that thaepfoduction of eggé.wil1 be undertaken in
the near future with an ultimate object of complete self-supply
of the eggs within the country. It goes without saying that
the feeding of feed to chickens of low egg laying rate would
be a great waste of time and funds. Therefore, it would not
be feasible for Sri Lenka to become successful in chicken
farming, if the feeding alone were improved without modifying
Lhe conventional method of farming and without employing
better types of chickens than the present ones; it seems
necessary thersfore to import speci’ally bred chicken species
suitable for famming. under the exisgting climatic conditions
and, at the same time, to introduce modern farming techniques
in order to proceed with positive egg production chicken farming
operations. -

Actually at the Trincomalee Chicken Farming Station to which
the survey team paid a visit, the farming of the leghorn type
chickens showed a great success, thereby yielding a high
extent of profit, Examples such as this should be followed
in the general improvement of chicken farming in Sri Lanka,
In this Trincomalee Station, a project was made for the farming

of 3,000 to 5,000 high egg laying rate type chickens and the

rate achieved was 60%.
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In the Mahawell project 1t is planned that by 1980, the
population in the Stage I area will be approximately 78,400
and ih the Stage II area, approximately 141,400, totalling
220,000 in "H!' area.:  If an assumption is made that one house-
hold consists of & people, the total number of houscholds

in both'areas would be 37,000, The objective of carrying

out egg producing chicken farming in these areas is to
inecrease the production of eggs as the protein supply source
food for the people and also to increase the farmers' income

by shipping the eggs to urban c¢onsumption areas,

— 19_



An agsumption is made here that the consumption of eggs by the
farmers in the area will increase by ten per year per head,
and that the eguivalent amount of eggs are to be shipped.

cutside the avea, the amount of eggs then required will be as

follcows:

220,000 people ¥ ten eggs X two = 4.4 million eggs

IF Ehe above number of eggs are converted into the number of
grown hens, each one of which' produces 200 eggs per year,

the number of chickens required will be as follows:
4.4 million eggs = 200 = 22,000 chickens

This figure, when compared with the cultivation population of
egg-laying grown chickens against agricultural population in

the developed countries, is extremely low. However, in Sri

IL,anka where no full-fledged chicken farming has so far heen
experienced, the above level will be suitable to start with as
the primary stage. After succeeding at this stage, a remarkable
development can be expected along with the self-supply

project of the feed on the subseqgueént stages. At farmexrs houses,
the conventional open farming of the available chicken sgpecies
will be undertaken in accordance with the traditional farming
method, However, half of these egg-laying chicken farming

projects will be undertaken by progressed . farmers each

ﬁuzo__



compriSing:‘ thirty to fifty chickens as a unit flock of farming,
It is then desirable that the remaining half of the farming
oparations be administered in the form of intensive chicken
farming by the agricultural cooperatives in each area.

In other words, by taking 1,000 egg-laying chickens as one
farming unit, eleven units of intensive chicken farming should
be undertaken. 1In the case of carrying out intensive éhicken
farming, orne anit shouid consist of 1009 egg~laying grown
chickens and 500 young chickens, Young chickens grow in five

to six months. Chickens which started laying eggs should be
farmed for approximately one vear after commencement of egg
laying during the period of which egg-laying capacity of & chicken
is the highest. Thereafter, chickens can be disposed of for
meat production., As a pre-~requisite condition for egg
.prOd'uction,.ithe cu]_t-i'g.,ratj_on of parent chicken and hatching

are necessary. The relationshipamonyg these operations can he

illustrated as follows (Fig. {Append.)-1).
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Plg (Appendxx) -1 Relatlonsmp betwcen Parent Chlcken. “Chicken'

Rearing and Hatchlngff

-Parent Clncken farmmg facxhty

Parent chicken: hatehiing fac111ty 1
rearing _
and = R .+ y Number' of eggnlaylng
hgtchipq Y o _chlckens farmed-, approx1mateiy 400

Hatchlng capa01ty 5,000 per month

Number of eggmlaY1ng

. Intensive. |. . .
egg-laying growh chickens: 1,000 (! unit)
chicken . | . .| :Total number: of
farming farm chicken - (11 unats)
. - 1.1,000 chickens x 11.

= 11,000 ¢hickens

!

Egg-laying
chickensg
fostered _
by farmers | : ' 5

Total of egg-laying
grown chickensf
farmed: 22,000
Egg production
per day: 13,200

' Annual eqg

production: 4,818,000
Grown _ ‘
" chicken o Yearly production
for number of chickens
meat production for = meat

production: 22,000



In other words,cupon_aompletioh_of Stage I and StaQéIII of the
MahaWelirprgject Phase_I~Pr§ject 1, the gquantity of egy productioﬁ
‘ qdéitib@ally_made.by_meaQs.bf chicken faxrming will be 4,818,000
per, year which corresponds to approximately 7,5% of the figure

of 64 million egys whiéh is projected as the additional

3 produqﬁion amount in the Five Year Plan.  The féliowing
paragraphs will explain the method of intensive egg production

=éhicken farming.

2-1  Parent Chicken Rearing and Halching

The ﬁarént_,gh_ickqn vearing and hatching should be undertaken in

one placei:!rhg-hatched young chigkéns can be transported

without feedipngor 48 to.60 hours so. that the selection of the
"hatching place should he méde in the center of the

Project Area in_aklocation where transportation systems

and supply of electricity is substantiated and the parent chicken
'farming_can be convgniently-undertaken. Grown male chickens
in.adequate numbers should be farmed together with approximately
400 female grown chichens. |

It is desirable that the good species should be imported from
overseas during the initial stage of the farming. For hatching,
an electric incubator should be employed.

A Japan-made incubator with a capacity of 5,000 eyg hatching is
approximately Us$l, 800 to $2,000 (FOB, Japan). Approximately
half the hatched young chickens will ﬁe male s0 thét the
discrimination_should be carried out immédiatgly after hatching
and the screened male chicken must be disposed of. For

discrimination, there are two available methods.



One is by manual direct observation and another

by employing'a tester. The tester method reguires high
extent of skKill' and involves danger of damaging the chicken s©
that the manual methbd‘is'mére'desifable; However, the

manual method aigo calls for an extremely high dedree of skill and
therefore, it 18 necessary to train discrimination specialists..
The rearing of parent chickens and liatchir'x'g will be the .bas‘ic
foundation for the promotion of the chicken farming enterprise
of Sri Lanka. Therefore, it is recommended that the

government of Sri Lanka undertake this operation ags a part of
governmental enterpriées, thereby, simultaneouSly undertaking
the research and studies of chicken farming technigues and

extension of the technigues to actual application,

2.2  Intensive Egg Production Chicken Farming

This operation can be carried out by taking 1,000 grown egg-
producing chickeQS‘as one unit. On one fgrm, one unit or several
units of farming will be undertaken. 1In carrying out such
chicken farming, the administration cost and labour cosgt can

be saved when the number of chickens to be farmed is highex.
The productivity will therefore be improved. This being

the circumstance, there is conspicuous tendency in Japan that
the number of chickens per farm is increasing, At the chicken
farm which the survey teaﬁ observed in Trincomalee, the

farming capacity was $,000, The chicken farming portiocn of the

-project seenms possible to be undertaken in one or two



farms 1f the intensification is effected. However, when taking
into consideration the future extention of this industry, it

is also justifiable in view of the effects, to scatter anumber
of compafatively small scale farms over the aréa. In any event,
an implementation programme on the basis of 1,000 chickens per
unit will be formulated here in order to facilitate the

- project assessment, and the cost of such an operation will be

calculated hereunder.

{1} cChicken houses and auxiliary facilities

In carrying out intensive chicken farming for egg production,
the required facilities include a main chicken house capable

of housing 1,000 grown chickens, an auxiliary houses for housing
500 young chickens where the rearing is to be undertaken and
Cauxiliary buildings will be necessary. In the case of one story
farming, the main chicken house should contain 3 to 4.5

chickens per 1 mz. Therefore in the case of farming 1,000

chickens, the effective area of 220 to 330 m2 will be called
for. A plan of a standard chicken house will be as shown in

the Fig., {Appendix)-2.

Fig. (Appendix)-2 Sketch of a Standard Chicken House

Doorway (A)
Wiremesh (B}

Bricks (C}
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aisle of 1.6~meters width

; 2
so that the effective area will bhe approximately 300 m",

The building shown in the figure has an

Phe young chicken rearing house can be sufficiently built within
1/3 of this area so that including an_aukiliary building
,(warehouse),rthe total reguired building-érea.will be 500 m~,

If an assumption ls made that the‘average_construction-dost per
i} rn2 iz Rs.50: the total construction cost will be Rs. 25, 000,

Supposing that this cost is to be depreciated in 7.5 years, the

depreciation cost per day will be apprOXimately Rs.90.

(2) Yourng chicken rearing cost

In order to constantly maintain 1,000 gxown chickens for eqq
production, it is necessary to rear approximately 500 young
chickens to grown chickens twice a year. The first group of
young chickens will start producing eggs after a rearing period
of approximately five months. The young chicken rearing cost
consists of the procurement cost of the young chickens in the
outset, the feed cost, and the yield rate of grown chickens out
of the initially procured young chickens. The total cost for
fostering the first group of young chickens to. grown chickens
can be calculated as being Rs.8,660 per 1,000 grown chickens.
Therefore, the. per day amount of young chilcken rearing cost will
be as follows:

RS.§660 % 365 = approx. Rs,24
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(3) Feed cost

A grown chicken consumes an average of 110 grammes of feed per day.
wherefore, the amount of feed required for 1,000 chickens will
he 110 kilogrammes., The feed for grown chickens produced by the
0ils and Fats Corporation of Sri Lanka costs Rs,l4 per 25.3
kilogrammes., Therefore, the feed cost for 110 kgs will be Rs.
61.00. The abhove case ig made on the assumption of procuring
ready-blended feed, however, in the case of blending in the
farm after collecting less expensive single feed components
separately in the surrounding areas, it would be possible to
save feed cost to a considerable extent.. It is necessary to
calculate the blending ratio of the feed for grown chickens by
taking into consideration, such factors as the total amount of
protein and fatty substances and digestible total nutrition
reguired as well as the likes and dislikes of the chicken,
however, the details of such calculation will be abbreviated

here. One example of on-the-farm blending details is as follows:

Grains such as paize, broken rice: 38%
Rice bran: 20%

Coconut oil residue: 30%

Fish neal: 8%

Minerals: 2%

Shell, feed additives, etec,: 2%

Total: 100%

97~



As a’great portion of chicken farining ‘c}'o‘st- will be taken up by

the feed. cost, the most 1mportant problem to be solved by the

: chicken farmlng enterprlse is to dis¢over the method as. to how-"

to fulfil] the requlred nutrltlon at the - lowest pOSSible feed

cpst. :
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(4} .. Labour cost
‘Ih‘the”déVelqped countries whose laboux co§t isfhigh, thefchibken‘
farming facilities are automated-and'mechanizéd”as-much_as .
_possible and, at the same fime, the rumber of farming-§nits

is being increased in order to save the pfoportionété labour
"cost. inithe nost mechanize@ facilities such as the ones found
in Japan, there afe some cases where oné direct farming

person inicharge looks after 2,000 chickens, However, in’

- 8ri Lanka where the labour qosf-is 16w and labour forces. are
ébundant,_it is more rational to save the facility_cost'byr
”,supplementing}the operation by 1abou#=£orce, If threé_feﬁale
and.one male direct farming persons in charge look after
'1,000 chickens,and another male persgon ih charge of_geheral
‘coordination is.employed, the total labour cost per day wil1

- be sufficiently covered with Rs.35,

{5) Diiect Miscellaneous Charges

In_addition to-the various cost items dlscussed above, Rs,10
per déy_shall be appropriated . as dilrect miscéllaneous costs,
The revenue ag against the expenses will be as follows:

{6) Revenue

(1) Egg Sales Profit
If the egy laying ratio 1is taken at 60%, the per-déy egy

90—



productjon of Lhe farm will be 600 eggs. The~retail'brice?bf”qn_-
egg is’ approximately Rs 0, 28 and the! wholesale unit plce is.
approxlmgtely Rs;O;Zﬁ.-_Therefore, theftotal_sales amount ' of

‘eggs will be ds £ollowsi
Rs.0.26 x 600 pleces = Rs/186, % " -

(2) Séles-profitJoffgfoﬁﬁ'cﬁidkéh"éaléSJ

Phe chickens whosé egg laying ¥atio ‘i lowered aftei passing
one yéar are b - ‘$0ld’'6EE for ¢fildken meat
production; fhe'nﬁﬁhér dficﬁfégéﬁs”tﬁus_disposedfof*is'1;000
and 1f oné growh chicken (1,8 K§) can be sold at Rs,8.0,
thé-per:day'sales-profit*in“éﬁls”féSpédt*Can*he”caICuiated

as follows:
{Rs,8,0 x 1,000) + 365 = Rg,22,

Thé abovermentioned are the main-items of thé profit, If
these figures are related with'the various cost items, the
production profit can be obtalned as follows (in terms of

" fariing 1,000 grown chickéns; per day figures)

ften - Expenses (Rs,) _ Revenwe (Rs,)
Fgg sales ; - o 156
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Young chicken rearing cost o2

Peed cost. . . 6l
- Labéu;_qést_ B S 35
. Depreciation cost —_— 9
_,;ﬂisCelianeéps cost. | . Yo |
sub total . 139 178
palance 39

" In Accordance with the above calculation, the gross profit
rate as against the total sales is more than 20%, however,

" the ébévegénﬁmérated figuréé'are of a highlyurOUgh nature and
‘there is ample possibility of fluctuation depending upon

thé adequacy:éf the administration, The major problems to

' bé taken into consideration are as follows:

(a) Since chickens are livestock, they are particularly prone
Lo BeaffectédlwrCOlledtive diseases, If such dise&sés; such
as_the'NewcaStlé'plague, should spread, a chicken farm will
often reéeive unrecoverable damages, Therefore, in carrying out
chicken farming, perfect facilities and administration for

the prevention of intrusion and spreading of various diseases
should ‘be undertaken, At the same time, it is necessary to

carry out preventive measures such as vacclnation, etc,
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b) As the methods of chicken farming become more modernized,
much highér levels of.épecialized technlque and ébility will
be required for runniﬂg chicken farms. Therefore, the ac-
tivities of the specialists of the goverﬁméntal organizations
and chicken farming technology extenslon personnel are inde~
spensable in progressiﬁé the chicken farming industry in

" general ip addition to the~technicai-training to the employees

who are directly in charge of the farm administration,

¢} .The feed cost ls ?he,lgrgggp;;tgm‘bx far of the expenditures
so that the economical viab%;;;yfgfuchiqken_farming can be
greatly -affected by whether orfnqpé;mprovisation wlll be

carried Qut_iﬁ prepaxing_the:fe?q:th:only by simply purchasing
the marketed blended feed, hut @;§Q,Rroducing on the farm

the adequate feed by.blending legsﬁexpensive feed components
which can be obtained within the farm area. However, if
erroneous blending is carried out, the growth of chickens

will be impaired, thereby. resulting In the deterioration of

the egg laying ratio, Therefore, when intending to carry out the
farm's own feed blending, thorough advice from specialilsts
should be sought, The composition of feed for the egg laying
grown chickens are different from each other. Generally
speaking, the nutritjonal composition of feed employed at

the time of rearing young,chickgns_contain a hilgher extent of

protein substances.

_5_"32.,,



d) At the time of chicken farming, a large amount of
excrement will be produced. This substance is highly valuable
as fertilizer or as one of the raw materials for

producing manure. Appropriate utilization of the excrement
will greatly contribute to the economical viability of c¢hicken

farming.,

@) Since the main product in the chicken farming enterprise is
eggs, the fluctuation in the egg market price will make the
chicken farming operation highly unstable. It 1s therefore
desirable that the government establish a guaranteed price

for egygs in order to protect the chlcken farming enterprises.
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Atlached: 'l‘ able (V-1 .
' M.un Fualurus ol thie Three; Phascs of the Mqhamll Ganga Scltf;mc -

LAy T P4 T

. _ Pha% l . ._ ,' Ph.a:Sp; I, -Phase I 'Ph‘_.e.lsé. lil " Dintite
‘ Plolect qT Pro;cct 7 PIO_]LC( 3 D S"'he""‘}
B E]ri’ijgat'c':('i afeh (I,OOO 'I‘kiii) v _] o ‘ M_ £l e
Total 74 35 22 131 4% 137 360
New arca b;ought undcl -3‘4 30 ST 74 84 104 262
nngatlon o _ a - , S
Iniprovement lo cxlstmg : 4 .. 6 1 58 . g 37 98
CFacilities oo ve o e e e lE T it TR ST
Equivalent nngdted . 46 31, .14 .. 91 . 86 120 297
Hearea ]/ ' . ) ‘:' R T ‘ L R _‘.i", ,, | P Lame PV
2. Hydroclectric power e TR s el o
Instatied. capaclty A0, L 120 o ad0, 200 .15 - 293 508
‘(megawatts) " o T :
“Annual power ploducnon o 150 820 . . 48 .. 1.169 2037
(milhon kWh) -~ 5200 470, e 130 L R 5 v
3. Capitai cost-
(million rupees current _
. prices) _ . Do
Total 576 676 298 1,550 920 3,1 13 5,583 2/
Allocated to 540 476 233 1249 898 2,659 4,806
agriculture  (idem) o
Allocated to 36 200 65 301 22 454 1N
power “ (ident

Rupecs por of equivalent 4 so9 15071 16926 13,590 10,329 21,819 15,987
irrigated land

Rupees per kW of installed 900 1,600 1,630 1,505 1465 1,550 1,530
capacily _

4. Benefits (million rupees
current prices) : : :
Total 130 H18 47 290 291 - 521 1,102

Value added from agit 18 92 34 244 288 456 988
culture _ : :
Revenue from sale of power 12 26 8 46 3 635 1t4
5. Capstal costlbenef:t ratios
Total 44 57 69 53 3.2 6.0 5.1
Agriculture - _ o 4.0 5.2 6.9 5.1 3.1 5.8 4.9
- Power - - 3.0 N 81 = 65 1.3 1.0 6.8
6. Internal tate of return 17 02 17 14 20 (2 15

(% of capital cost)

"NOTB: 1/ One acre of improved land is taken as cquivalent to 0.3 acres of newly itrigated
- tand in the case of Phases I and I and 0.5 acres in the case of Phase [11.

2/ Cost of the Scheme propei exchuding activities resulting from the Scheme.
Source; FAO Report (FAO/SE; 55/CEY-T)
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Attached Table IV-2  Areas Under Proposed lrrlgaiio:i-Sy.s!éiﬁS‘

(1,000 ba)
~ Fotal Existing New
. Phase | _ o
D, G 2266 18.01
AD 3.68
I 1.34 29,79 -
B - 4.25
D, 137 |
H 18.79 23.03
IH _ 405 -
Sub-Total 132,88 5837 74,51
Phase 11 -
B 2.75 47,80
AAD . 5.67 36.78.
Sub-Tofal 93.00. . 8.42 - 84.58
Phasc 111 _
F 0.20 3,32
D, - 3.68
B - 1 4.05
I-IH C17.08 35.53
K 0.24 7.85
L 8.05 30.96
M 4.45 10.08 '
J 2.83 10.04
Sub-Total 138.36 32.85 105.51
Grand |
rota | J64.24 99,64 264.60

Source: FAO Report (FAO/SE:55/CEY-7)
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A!tached Ta!)ie V-2 Esumated Inves!ment to Pu_b!lc Scctor Projec!s

l’jrojcct;f

(ch Yeal Plan)

f_' .,Cﬂplfa] Fxpendltuw Lst:m,a;e

Gin R‘s MI"IO!])

-&9\;;'.5.5..:5

I .A's‘a'r#b--

‘ 'Spmmng and Wbavmg Ml”

'_;Power Looms (500 machmcs}

Paper Mill

- Urea Pcrtiliﬂir Projeet -
"-O!eo (‘hcmlcal lndustry

'Ilmcmtc F actory (Expansmn)

Titanium Diomde Project (Preliminary Expenses)

~ Oil Refinery (Removﬂ of Bottleneck)

Steel Foundry.

Structurat Shop and Ga!vamzmg Plant
Boron Rubber Wood Prolcct ' )
Lnguo Plastic Wood Project

Paranthan Chemicals Plant (Expansion}
Potassium Chlorate Plant (Expansion) -

Mahawelt Development Scheme Timber PI'OjcCt

_ Gmphlte Mining and Processmg

Flour Mili (Expans:on)

. 40—

!400_. .-?3_:_
AT S
110.5
3400
53.0°
484
10.0
163
55
4.6 -
0.9
0.7
5.0
0.9
50
10.0
| 50
Total 7616



Attached Table_V-’& Peojects which Need More Survey

.

WO M B B BB B3 DD 8D BO B3 mm e e em e e e e e
o= =~ = R = N - R = B~ B e B~ B B e T = T A = R

Texlile Industry
: Il_(z;_)_-.l,'.:l?ipj_s.hjng' Plants.
(LY Waste Spinning Mil}

- Thicd Coment Plait’

News-Print Substitute Mifl
Tissue Plants . .
(?11;0r§|1at¢d Rubber Project
Oil Reﬁ_n.ery o

_lfoh arid Steel (The Second and The Third Projects)

Vinyl Chlaride Plants
Carbide Plants
Limestone Plants
Fibre Glass Planis

Aluminium Roll Plants

Chassis of Buses and Trucks Project

Ceramics (Bxtension)

Farm Machines and Implemiénts Factories

Tractor Assembling and Manufacturing Facfories
Superphosphate Plants

Tin-plate Plénts

. The Second Caustic Soda and Chlorine Plant
. “The Second Fiour Mill

. Machinery and Tool Plants

. Strawboard Milis -

Millboard Milis

" Soda Ash Mills

Jaffna Lagoon Plan (1st stage)
Synthetic Fibre Planis

. Plate Glass Project

Cardboa.rd Mills

. Mateh Mills

Blectric Measuring Apbaratus and Motors

. Sponge Iron Project

Source: Five Year Plan



Attached Table V 4 R
'DeveIOpment Project List by IDB (For the promotion of de«

velopment of’ small sized industrlesi (Budget,, 973, IDB

Of_ ceylon,)
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.1.

“Manioe Stareh’ o

S It 13 expeédted that before the year i1s over, a amalls-

scale project will be set up for the7proceséihg-of*i*'
manibc'staféh at Hanwella, uAfter-a“shortfperiOd of

operatlon the dnit would be handed over as a. runnihg

concern to the’ DDC of the area,

Thé'ﬁinistry bf-Plannigg & Employment has agreed to
finanéé the'entire project., The unit will have the
Capacityht§ggocess Y ton of starch per day. A block
of lang £o‘house the project has been obtained oh lease .

from the DDC Hahwslla and the buildings are nearing :érom- o

‘pleted,

The machinery inclusive of rasper & sieves has been

fabricated by the TSA, The raw materials necessary

" for this project will be made available by thae Ministry

~of Plannlng & Employre.y.

It is decided-td-sponsor 6 other units in the'followihg '

electorates; - Nikawératiya. Medawachchiya, Soranatota,

Kurunegala, Dambullaand Attanagalla,

Straw Board

It was decided at a meeting in which the Minister of

—_ 43-_



Industries and Scientific Affalrs, and the:Chairman, I1DB
participated, that 17 units for.the manufacture.of  Straw
Board should he. set up -8nd the following eieqtqratesz '

were:selectedAfornthis,purposerf;

Tissamaharama . . . . .. . Katugampola
Mahara L. .+ Kurunegala .
War iyapola Matara
Mahivyangana- . .- . . o s e Dampe
Kekiraws . .o o sore Kesbewa
Kotmale. R Polénnaruwa

vagdukoddai. . . .. .. . . ... ., Beliatte -
Gampaha S -+ . ‘bivulepitiya.
Balangoda

These units are expected to be operated by the_Dist:ict
Development.councils,.and-the-actual 1ocatién of the .
site will be done -in gonsultation with the member of
the National State Assembly of .the area. The principle
factors of location will be the availability of {1) an
adequate supply of water, i.e., 10,000 gallons a day;
{2} 3 phased electricityy (3} Raw materials, d.e.,,

straw of ap acreage of at least 340 acres of paddy.
The projects at Piliyandala in the Kesbewa electorate

and Tissamaharama will be given priority. Projects not

taken .up by the DDC. will be set up by the Joint Stock

44



CCompainy . 'Financial provision is made under Joint Stock

. Company for this purpose.

- Agar-Agar

A doiplete study on the feasibility of the manufacture

‘of agar-agar from sea weed in collaboration with the

Research-Division.bf the Fisherles Department was made
in 1971 for the purpose of setting up a pilat project.

Subsequently, thils project was offered to thec Minis&xy

of Planning and Employment to ba set up as a MOC Project

which however, did not materialias. Peallowing many

inguiries from the private sector, it has been recently
decided to invite dpplications from the private sector,
Two ‘units for the manufacture of agar-agar are expected

to ‘be set up in 1973,

Processina of sugar-cane

IDB will undertake the processing of sugar cahe into
jaggery, sakkara and syrup for small holders in areas
which are being newly planted with sugar cane, A gmall-
scale Kirloskar sugarcane crushing machine has been

modified by the TSA for this purpose, The work of this

- machine has already been demonstrated by the TSA,

It is expected. that demonstrations on an islandwWide
basis will be organized in 1973, This program is being

implemented in consultation with the Ministry of Agri-

- 45,,



culture. and .the Sri.Lanka Sugar;Corporation._

Boron Treated Rubber Wood and

Ligno Plastic Project

With errect from lat October, 19?2; the Boron-treated

rubber project and the Ligno Plastic.Project were taken

-over from the National.Small,ScaleIhdustﬂes Corporation on

a directive by the Minister of Industries.and Scientific

Affairs' LN

Further .develophent of this chemically - treated rubber

wood'prbject‘will be'the.fesponsibility.oﬁ_the.IDB.

The NSIC began a pilot project at Kuda Uduwa in Horana
in 1970 by hiring ocut and;0perating on a private sawmill
‘in thie area, Approximately 2,000 to 2,500 cu, ft,

of rubber wood planks are sawn per month at this mill.

Initial work for the establishment of a Boron Rubberwood

Factory -at Kandana in Horana with a projected output

of 67,500 cu, £ft. per annum is also completed. The

anticipated annual profit from this project is Rs, 202,000/,

The entire Boron Rubberwood project is significant in

th_@t: :

a8, It has been approved as one of the projects in the

. five 'year plany
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b, It will use approximately 120,000 cu, ft. per

annum of rubberwood in log form from the nearly 10,000
acres of rubber replanting programme;

¢. It will produce a large part of the country's
requirements of school desks and chairs and also office
furfiiture at rates cheaper than that of other furniture:
d.  Rubberwood furniture can f£ind a market abroad and
this project would be export oriented;

e. It will give the IDB practical experience of handling
an importaht development project engaged in manufacture
activity. |

It is proposed to set up 2 more units ohe in Kegalle

and the other in Matara,

" Coir Dust Board

The IDBC has conducted certain experiments with the
view of processing hard board and floor tiles out of
coir dust. Initial tests have been conducted utilizing
machinery already available at the State Engineering

Corporation, Plywood Corporation at Salawa and the CISIR,

A study was carried out on the market potential for

hardboard. This study indicates that if hardboard can

be marketed at an economical price, sales possibilities are



good. The posaibility.of exporting this product in the

form of floor tiles is also being investigated,

Indust:ial:co-ooeratives- for the manufacture of
mamoties and,other.aqr;cultural'im§iements

The Ministry pflpianning and Empld;méntfhas, in ¢oilabora-
tion with the IDBC, launched a programne for the es-
tablishment of Industrial Co-operatives in the regions

for production of mammoties and agricultural implements.
This programme has as its aim successful organization

of Industrial Co-operatives oh the lines of the Kotmale
Project which has proven to be a great success,

Mr, D,L,0. Mendis, Deputy Director, Ministrxrof‘vlanning

& Employment, who is in charge of this project, has
‘already commenced a survey of the availability of raw
material, i.e., scrap iron and the market possibilities
for agricultural implements to he produced by these
Industrial Co-operatives. Mr, Mendis and Mr. Nihal de Mel,
Director TSA, are also going into the questlon of how

to raise the level of technology of the rural black

,Smith- In this study, Dr, .Ranjith Silva, Professor of

Metallurgy, University of Ceylon and his officers are

élsg.assisting us.,

M;. Bertie Gunasgkera, the Devalopment Agsistant at

- Xotmale, has completed a major part of this survey in

— 43.._



the districts as to the pattern of the gspread of black-
smiths, the type of implemonts they are making and also
the use of the local udella and other agricultural
implements in the regions. Our RMM, GAA, and the
Districlt Staff are assisting in this programme.
Preliminary discussions and action for the establishment
and orgénizatién of Industrial Co-operatives in certain
districts have already been held. It is hoped that
before the end of the year several of these Co-operatives
will be successfully organized so that in 1973 a still
larger number of such co-operatives could be organized
based on the experience gathered by that time. When
these co-operatives come into production it ﬁill be
possible to greatly reduce the import of mammoties and

‘other agricultural implements.

— 49—



Attadmd Table V.5 Major Pitvite oil Mms 1i1d Animal e,
o Fccd Makers S

ST

"_o.: Mlils A |
“Tig Brlmh (‘c,y!on (oqpordnon
Lo Ja Blavwiro i
Kél‘mﬁyamus -
‘ . GS Pernamle _
f Bowypr and Co.

' .? Seedawaite Mllls S

o Animél Feed Makérs o
e Moosauecs Ltd - T
e Bntish Ceylon Mlllmg Co Ltd;_
- Robcrts Foragc Works. .
g Maxilay Poultry Feed Co_.

Source; Ceyldu _Invcsimeut Guide 1968,
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' Aﬁ:ﬂéli_(__éd Tal)lc V-6 __:I’:If(i_fti_l‘_lc_[;i=(.)l_\ of Ceylon Oils& Fb?S Corporation .

~ Unil: t

1964/65 © . Coconut oil 1,653
. C Provender T “ 16,881
1965160 . o Covoput oil . LT 2,203
o T Provender C 23,728
Exiracted Meal S T 5845
1966/67 ' : Coeonut oil S LI
TR Provender s : 29,337
Extrdcted Meal S S 9776
1967/68 g : Cocontit 6il —. 1,352
ERCEE A Provender . - C .. .34,35¢
Extracted Meal - : i1,4i8
Fatty Acids .~ — 464
1908/69 : : Glyeerine : - 46
196970 1 Cotonut oit - 1,468
Provender - 40,202
Aatty Acids - 1,587
Glycerine . - e
Gingelly oil - 22
1969/10 ¢ Coconut oil - 468
: . Deodorised oif . - B T
Provender - 51,234
Fatty Acids - 600
Glycerine - .52
Gingelly oil - 108
Coconut meal - 9,959
1970/11 : Coconu.t onl' _ 1321
Industrial oil
Provender : -- 48,837
Patly Acids - - 1,587
Glycerine - 70
Gingelly oil .. 320
197172 : Provender 56,105
: © . Patty Acids - 1,889
© Glycerine - . 308

Source; Review of Activitics Corporation
1971 - 1972 Minisiry of Industries and
Seientific Affairs
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" Aitached Table V12, Soil Serlos of S kanks . .

1] Reddish ‘Bl‘oi!ﬁﬁ'_-zEéf_‘fhiS'

2 Nonbalclc Brown Solls
% Red-Yellow Padiolic Solls
i . Rchel[owLatosols
: 5. | 1_3:edqgsl;-}_‘si{d\§ri1 Iatosollc sbilé
6. Tmmatare Brown Toams
YA S'ql'odﬁ_::acgd So‘i‘olnj.e"_‘!_.:tzi;-‘_‘ _
8. C;ruﬁju_solsﬂ \
9, . R'égo;solg‘_: _ ‘.—'_E B
10; - Bog a}_nd Half—Bog Soilé;
) li. Low Hur‘i{ic Gley Soils:

12, . Alluvial Soils

Source; “Soils of Ce'yioh and Fertilizer Use”

C.R. Panabdkke .

L 54= '




-:g:"_3:!;@!6,031_0‘(!..’1‘,61,)1& YE4  Colosiization Schemes in Ajen H -

§ che e ‘ i’addy Hl'?g'hlan'd' Total Gia) .No of"l ‘ .' “Total ) Dats of _
R Iand (Im) (im) Aucagu o Iut% popu]atlon mcept:on
CKandoma | o747, [ gee | ima | 656 | 2000 | 1954
_K&g«l!lld K’Ittly’in _ 1(45 | 9% 244? -971 _ 6_,3(_)0.-'" : 1949
Rajmngand 2490 36020 | 8941 | 549 | 30,2007 | 1964
' Uegala Slyambalangunuwé: 607, 3 405 ., 10]2 "500._ 5,000 1| '195_4
Lo Total o] 8248 | 5862|140 | 761 | 43600 |0 -

Source; Land Comniissioner’s Department

At!ached Table Vi§ Physical Feaiures of Major Reservoits i

‘H’ and ‘lH' Areas
Réservo_ir CS;;’SZY' c?;:g‘:y - Farm Area (ha)_ _
' T (mlllmn fons) (million tons) - Stagel | Stage Il
Kandalama - | . 338 | 294 1,600 | 5,700
Kelawewa - | 1234 wes oy |
CF Mahamtippatema | 56 | 49 [p 5300 | 23,000
Ho| Kattyswe [ - 35 | 32 B
.:Uséalé S:iyéi:llbal-f;llléé.lﬁuwal AN - .24.7 o 600 - _
Rajanganea 007 | 945 | ese0 |
Angamuwa 58 | - 128 ' -
Nechchaduwa 559 54.3 .
0 Nuwata Wewa Co44s | 385 " 400
Basanakkulama : 2.2 . 2.3
Tissawewa 3.6 36 :
T4 | 3817 18,400 28,700

- Source; Feasibility Study Stage 11



Atthehiod Table VEG™ Bdvchtional Level ‘o Heads of Hotiseholds

__ _U‘n_it_:'. percent of l_l_g)t_is_éhpids

"Ttos -

| et | g | standard | SO e T
S| s | s U oame | a9 ose | 17T
area S | ! : e
Stage 111 190 .| 448 .| 286 60" 08 0.9
arca

Souree: Agro-Socio-liconomic Survéy MDB 1971

e General Cortificite Tor Edhication (Ordinary Level, Advanced Level}

 Attached Table YI-7.. Economic Aetivity of Melﬁ_b__e_rs of Hou,selio!ds

Percent of ) _ Percent of

o headsor | Persmtel | B ) e hidien | 1o o
.+ .. |touseholds | "7 g — 7 | population
Family farm| 8i.0t0 , |, 690t . | 650070 | 6to85 . | 42to 43
work 88.5 . 6 R DR o
Hired farm | 27.0 to 130t 73105 011002 | 7t075
work 29.0. 14 : Co . B
Non Agri-© | 255to |- 160to I to2 01004 | 65t07"
cultural jobs| 26.0 - 230 :

: Source! AglﬁO’:SOCio;Ecoalolt}ic Survey MDB 1971

i 56 —



- Attached Table VI-8  Land Use Patern

h..5?__

2 |8l Bl3s| 3 1% | B |E|Hel
o ARLL |98 2,12 | % k4 ‘
§ |35|Ez |85 289§ (%38 8
& |SR|RS|ae| &S] B8 | £ | 2 |Fx| A
- Stagel 15441 12,302 |1,676 |1,868] 4,257 3,935 | 428 | 1326|2255 3,610
_Avrea (ha) _ . . _ -
(%) a1s | 71| safosa| wal 12| 13 | 10] 69{ 1000
Stage 11 SN NN : o
Area (ha) 8,004 [ 622 910]1,592 22.675 21,283 19,983 - 4,6.23 58,725
(%) 136 10] 05| 27] 220 363] 170 | —| 69 1000
' . Source: Land Use D‘i\'.'ision‘l9.7!_
Attached Table VI- 9 Distribution of Different Land Classes for
The Proposed Upland Crcp Rotatmns Stage 11 Area H
. Extents Reqd, Extents
Rotation | Land Class. " ha Xients % eq% x-en 5
1. Onions - Chilli- Pulses |  2s 1,151 4.9 4
2. Chilli - Paddy (Maize) 2t 2,212 ‘ '
2 1214 14.7 13
- e S RN NSO B S
3. Miscellaneous crops 2st 932 4.0 4.
4. Cotton - Maize 2d 2,671 30
2sd 1,608 314
24d 3,053 -
5. Paddy - Oilsced - 2d 2,914 47
Pulses 2std - 4,085
2ikf2sk 133
3s - 590
3t - 1,030 45.0
Istd - - 359
3td 195
3st 382
3sk 186
3tk 9l |
23,303 100% - 100%
Source: Feasibility Study Stage 11
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Attached Table .V.V'l:ll " Data on b\'."leld Comﬁonent of Pad_dy S

(kgfha)

A Total Dry Straw ~ Grain Grain Grain
Matter L (Total} (Filled) - (Iluiled)
~Treatmenl | 93715 | 4030 "‘"é',é}?{""‘"H'“'”E,'&i'"”""'”‘""_Eﬁ?}'w
Freatnient 2 | 8,998 3,791 5,119 4,933 3,723
Treatment 3. [ 9,058 3922 5,096 4,945 3,684
Treatment 4 | 9,377 4,025 5,308 5,117 3,839
Average 9,202 3,942 5,201 5,014 3,751
Source: Central Agricultural
Research Institute
“Season;  Yala 70
Variety; BG-1 I-11, IR-22
Attached Table VI-12  Yield of Sugar Cane
. o . C(tha) o
o leser | e7/68 | 68/69 69470 | 70/71
~ Sri Lanka 30.3 28.5 17.7 1373 3318
India 40.3 46.7 49.2 49.1 48.5
Indonesia | 79.6 80.8 75.6 73.0 72.5
Philippines 53.1 54.2 48.5 51.0 53.9
Ryuky 58.7 70.3 69.6 65.3 68.9
Taiwan 74.8 - '86.2 75.1 © 69.5 890

Source: FAO Production

Yearbook 1971



i.oca-l Namc_'-
arv
AMBERELLA
ARALU

CBAK-INK

BORADAMINIYA

BUK-M]
BU-SERD
BULU-PETIIA
BURUTA
DAMINIY A
PAWU
DIKWENA
PIVUL,
DUNUMADALA
EBONY

EBELA
ELA-LIYAN
ET-DEMATA
BLLYAN
ETA-TIMBIRI
GALSERU
GALSIYAMBALA
GAMMALU
GODAKADURU
GODAKIRILLA
GODARATMAL
UALMILLA
HAMA _
ﬂAMARQTﬂu
HOLAMBA

MRRNKENDA'

Bofanical Names

" Musinda tingtoris Roxb.

Spla:ldi;is_iiiil;:;i_ia ; (L) Kore,
Ternyipatia Cl)(;ijlll;i Relz,
(Swiukfv: 

Grewis pnly.l_;.:una Roxb.

MNanclea ogientatis (L)

- Premna tomentosa - Willd

Unknown)

Caloraxylon swictaniz  DC, )

Grewia liliifolia  Vah!

Anogeissus latifolia (R, ex RC.) Wall
Pityrantha yerrucosa  Thw,

Feronia limonta (L) Swingte

Slcrccs'perm'um per 'sonstunﬁ (H )' Cha'ttcljecl KARUKKUVACIHCHI

(Sce KALUWARA)

Cassia fistwla L,

Prosozus cyanospermunm  Thw,

Gnicling atborca  Roxb.
(See ELA-LIYAN)

Diosla.yrosraffinis Thw.

. Tricalysis dalzelil (Thw.} Alston

Dialium orlidum Finy
Prerocappus svarsupiun Roxb, -

(Seé KADURU) .

!tolome]eé integrifolia (Roxb.) Planch.

Ixora arborea  Roxb. ex Sm,
Berrya coidifolia (W) Burret,
{See MUGMNTD _

(Unknm}’n) _

-Mitcagyna pacoifolia  (R) Korth.

Xylopia nigricans Hx. £ Thons,

NI

J.oc2t Namces

CHINGUL

CHULANIIR

HULANIIK
INGINE

KADURL
KATIAPENILA
KALATIYA
KALUHABARALA
KALUWARA
KALUWELLA
KATUAMBOL

KARA

KAYA

KELA
KEERIYA

K l.l.HRIYA
KIRIKON
KIRIWALLA
KQIIOMB!\
KOKKATIYA
KOLON

KON

KORAK AHA
KORAKALIA
KUMA
KUMBUK
KUNUMELLA
KHRATIYA

KURUNBY

Attached Table V13 The Distribution of Plants in the Dry Zone

N
e e o e T

Bofanical Names

_Lanncl.-a cosmmandefiva {H) Mosr.
Anm‘ur.; robitwka RIW. & A,
Chiakrassia seinting M. Raeni,
dmkr;issi;n tabalaris A, Juss.
Siliych\ms polataum Lo
Shiyehinos nus-vomica L.
Sapimlns|ri.t'ulislus 1.
Polyaithia subersa (R} Thi,

(See THURANA)

Dicspyras chenum Keenig
Diospyros spp.

Salmatia insignis (W) 3. & Endl
Canthium coromandelicum (B, £) Alston
{Sce NERALU}

Meimeceylon spp.

Butea monesperpa {Leth,) Tanb.
Acasia lencophlosa (R} Willd.
{See KEERIYA)

Walsura piscidia Roxb.
Holarrhena mitis (V) R, Br.'-q.\'
Azsdirachita indica A, Juss.
Garcinia spicata (W. & Ak I
Adina cordifolia (R) Broadis
Schicichesa Oleosa {Lrr) Chen
Memeeylon Unbelletunt Buro, 1.
Memecylon angustifelivm  Wight
Glenica unijugn  (Thw.) Radlk,
‘Terminatia aguag (Roxb. 3 W, & A,
Biospyros cvalifolia  Wight
Phylanthus spp.

Adalantia monophylla DC.




LABU

 Gytocarpus ameaicanus daeq. FAMARIND (Seq STY AMBALA)

LOLY Cordia domestica Roth, .’i'IEI,AMBU | S!crcl;lla foctida 1.

MADAN h " Syzygiiis camiij ({,,) Skeele ¥ Iil.KAD_URU Saph.nmlncignc (Royis) Trim, ;
.MAGljFi{AKA?A < Poriganll_a.plnnaia «.) Pier'r'c THEBU (Unknuwn}-. :

MALLA | Seemavia | CTIORA . (Seu:l'_i!liiU;NM '

}f’-I!MA(U}.,U H).u'uwt‘alpus.vencn:_na Gaertn. THENTHUKK] {See wxi:.nvianm)

ii_\f_ARA .  Albiezia lobbek (L.} Beath, ";‘m.wmm' (See THURANA) _
MARAILLUPAIL {Scc OWILA) THURANA Maba buxifolia (Rott.) Pess.
MAY!LA ‘B‘al_lbinia racemosy  Lam, TILLAY {See TELK AII)URU)

:Lf_l o Madhucs anﬁirolia L) I M. B . TIMBIRE | l.)ingpy'ros malabazica {Lan.) KoS!e]..
.M:A?MOR'A {Scc MORA) | TUMPALAL Vatics obscura Trim

f”}'&llﬂ Vitee pinnate L. ULKENDA .Polyalthia korinlii (D) Thw.
-’MORAl Euphaoria iuﬁgana La.m. WA Cassip siameﬁ Lam.

:ﬂ-ileUﬂU ‘ Tetramelos nIUdmom R. br. ci'( Bean, WAL-AMBERELLA “{Ses AhiBIikELI.A)

"MUKUDY (Ses MUGUNU) WALNELLL (e KURATIVA)

NAWA Stercults balanghas 1. WAL SAPU (Se0 OWILA)

NEBODA " Vitex leucoxylon L.f, WELANG Pietospeanum canescens Roxb,
‘NERALU Elacodendren glaucum  (R.) Pers. WELIWENNA Dittorphocalyx glakllus Thw.’
;OWELA Palyalthia longifoliz (S.) Thw. WEWARANA Alscodaphne sencesrpifolia  Necs
;PALU Manilkara (R.) Dubard WIPPANA (Seec DIKWENNA)

_EP;\MwRU Atakantia missionts (W.) Oliv. WIRA Drypetes sepiaria  (W. & A.) Pex. & Hofim,
PANAKKA Pleurosiylla opposita  (Wall.) Alst. Y AK DEHI {Sec KURUNDW)

'PANDERY Canthivim dicoccom G,y Merr,

: ?ASUKARAUW (See PANDERU) Other Plants at the Sawing Mil

PEDURY (S PANDERU) (Minneriyo)

‘PENELA Sapindus emarginatus  Vaht, KINA CalophyHum tomentesa Wighi
| PILA {See THURANA)

RANAI (See WEWARANA)

"RATAMBALA (See GODARATMA L)

RATUWA Cassia roxbusghii DC,

{SATIN (Sec BURUTA)
r;.SIj;’AMBALA o Tamarindus indica L.
. SURTYAMARA Albizzia odoratissima (L. .} Beath.
;'!"A}VIM'ANA : Mischodon zeylanicus Thw.

_61 —
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Attached Table VI-14~ (1 ) Trde Specles-wise Accariinfation Amount in H Area

62~

S R T T L TR LI )
Tree Diamefer . - Digmeter | - Sub- Diameter Disiineler-: Sub
“Specles |. $0:28em | S0em Crotal | 10-28em ) 3om .} 28
| ll%ﬂw ORI PR PRV IRNTEI I 7 R A r
Wi ra 2073 1:;5'53'966 2385 1914000 sh72p0n| 1660 | Soapon| 435 ‘175000] B3opoL| 4411900
Mora 720] s70p00| 33D, weapon| ssopoe] 193]~ 77w00 Cas| ispoo|  sepuo 436000
Welang | u"?.i" 575000] 550 | 440000 "3.92800- a5n| 100po0| 88 36000 {35p00| 427809
Katwwara | 4.60. aaspo0| 7001 56000 ' 506p00 24| wupoo] 73] 109000] 207000 803500
Mitls 10| 12ap00| 443 | 354900 agzp00 18] 45000 130| s7000] - 98puo| 480D0
Srtin " 470| zpopoo] s4p 67'29'00. 068D00| 22B| 71p00] 385 wwhu 245000 1215000
Halwilia | 188 -1_50000' 213 | 17om00| 320000 4B[ 19000 25 -Ji}ouuo 29000 34'90;9:5
Kuma a38| 27opoo] 165 | 132000 402pU0| 128 61pe0| 30 lznuo 63000 ?ﬂesm}ﬁ
Kon 28] 22p00] 205 | 164000 184p00[ 4B| - 3p00 ._‘43 11900| 36000 ':_é'zpl)q'o
Kunamelie] 49| 392000) 33| 2600 srepoo| ro8]  7a000l . ¢8| 3000 83000 'édlypg
‘Ronai 183 147000( 333] 106pon| 2s3poo| 83| 21000 < 18] 7000 26DOD 281090
cpimbiri b 38 30000) 18] (940007 124D00) S f S SV A d .‘/., -
‘Kaya' « | a40|.i2vzo00| - 28] 22000} 204p00| 6A}. 2600Q) ¢ 03] -+ 100 27000 321000
ﬁlt‘?ml_:i"'ri P2 W N SV NP A S RN BV B s
patan | 208|-166000] 1495 [ 1196000 1362p00| 405].i162p00]. 850 310000[ 502000| 1364000
Makulu | & - /7 VIRV V2 B i Vs N
Tumpalai [ /7~ e s s / Vs s 8 VR Y A
‘Gal-Seru 145| 116p00| 381 - 30poo} 146p00} - 7 Al 7+ | odepoo
Weliwwnna | 105|  84p00| 80| 64poo| i118poo| s bt s /| v4sp00
Mad ain <35] 28p00f 98| 78000| 106p00| S Vs Ve / 106p00|
5;123.,,. 253l 202p00] 85| 44pool zaspoo| 203l sinco| 251 10000l  o1poo) 337000 |
Bu-Scw 198| 1188000F. 4B 38000] 1960007 73 29000 . 05 q000| a3tpoo| 227000
Penela e N e s Ve 105| 42000 38| 1spoo| s57000| 57000
 Panakka a8 70p00] 145| tiopoo| 1sepoo| 88) 35p00] 63| 25nc0| 50p00) " Z46HOY
_ 'w:;.:. dd B TR R B A ‘83| . 33ped] 13|  spoo| a3spos| 3sbod] -
Htamba | os| apool sl 23poo] zspeo| “2spo0
lﬁ“mlﬂqu- . " ;lllli!- ft‘J mil, 13 il 0 " mzilanf?f o 39003 -260(? . 26!)()0
RTT, [ A Ml Lagaad M I ] S it 1] mit IO



Attachod Table Y114 (2) Tree Species-wise Accumulation Amount in D Ares

rma—

7 M D 5600 ha p 1040040 L
g;iim ?énlzneTer " lameter T [ Sub. | Diimeier ] Dlameter | sub: Total
L. 3028em | 30em. | Potal 10-28 em 0em | Tofal | ©
o 'f%“ AR D I R (77 1 B A TS ) I S I L
Wiya 1300 | 7784003748 2nnmmﬂn '22;7'7.660‘ zms zlb'mou 72385 2.456:106 4163RB00 7,51-2»50-0—
Mura 1748 | 978600 1788 [1901090 |1979500| 720| 248800] 33p| 343200|1p92000| 3071500
Welang 8156 | 4564001613 ] 003p00 |1350400) §613| 686400| S50 572000} 12584001 2517800
Kavuwaral 40n | 224p00] 1370 | 767200 9912007 464] 478400 708 fzsnun 1206400) 23 HTHDO
Mitla 501 Z8NBD{1340{ 750400 | 778400 160] 166400 4;3‘ 460200 626500 1406D00
Satin 95 | $3200(3005| 562800 | 616P00( 370) 384800} 340 873500 1258400 1,‘874460 :
Halmitla| 455 | 254800 sso | 308poo | 562800] 188 s95000 .21.3 221000 316p00| BTEE00
Kuma 355 | 198900 545 | 305200 504) 00| 338 351000 165] 161600 512600 mm.ﬁm
K on 05 2800[ 878 | 191400} 424200{ ;28| 28600 205 | 213200 241800 736p00
Kunumella{ 783 {448200] 58| 30800| 479p00 [ 408 509506 33] 33p00| 543200 1.022.4200
Ranai 295 | 165200 430) 240800 406p00| 183 189800 133 137.8'_00 327600] 733560
Timbiri 98 | 54600| 518 | 2898009 344400] ,38] . 38000] 118 122200 ] 151200F HORSHDO
Kaya 523 |242p00) 451 25200 267810] 340 353p00l. 287 28500; 282200 650p00
B | 18 9s00) 535 ) 200600} s0saeel N St A e
Palau 23 | 12600] 455 | 254800 267400 208 215800 1495 [1554800( 1770600 2P36PPO
Makulu ?3‘ 40500 353 [ 197400 | 2380001 < Ve 7 ya
Tumpalai | 118 | 15800| 349 | 190400 | 256200, / 7 e s
Gal-Seru| 265 {148400| 125 | 70800 [ 218400) 145[ 150800 33| 39000| 189300 408200
Weliwenna { 360 | 201600 08 4200 | 205800 | a5 109z00| 80| B3200] 1892400| 398200
Madan a0 | 11z00] 218 | 177800) 1839000 35| 36400 - 98] 101408] 137300 326300
Paaw % / 263| 202600| 65| 57200 319800] B19800
Bu-Bern | / / ‘108 zosaoo{ 4s| 4es00| 2sas00| 254800
Penela P e yd v e A
Panakka | / / 88| 91n00| 145 | 150800 2a1300] 241800|
Wwal -Kopi| ~ 7 Vi e i s 7
Etamba | / e e e 7 e /
Kurundu | / / | P B P B AP
T .7885 mil.4§3 15015 . glji)r mill.3f$3 10 mil.?f’!“ 6098 wil. 5{,‘1 ruil.j I‘;iJB milégf!;

7 l!.
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Attached Table VEE14 . {3) Tree Species—wisé Accumulation Ainousit in G Area

7 5L b 1800 ha

Tree Cpjameter [ Diameter "_?Tlr'o',’af'“ '
Species |... 1028em . ABem. . Dofeeson o
1% [ n¥m 'L it
Wira | 2073 3730002385 _4293001 BOZI00 |
Mora 720l 120600 330 sedo0] t88000
Welaig 660 Lig8uL| 550 gopoe | 2174800

Kalwwara | 460  72800] 700 | 126000 PERBUD
Mitta | 160] zeseo| 443| 73700 108500
Sagin. 370| 68600 840 15L200] 217800

Halmitla 188 33700 213 38200 71900

Kuma | 338  60800] 168|. 29700] 90500
Keon 28f - ¢ 4800| 205 36900 | 415,800
Kanumella 190 88200 3.3 5800 24000
Ranai 183 32000] 133 23900( - 56,500
Timbiri 38| 6700 1 1.8) Zt,ldﬁ - 27800
Kaya- 3401 331,200( - 28 4900} 336100
5.‘)'ti‘ailmbiri 4 IEra s S

Patau 20.8 37400] 1495 264300 301500
Makulu e A 4 . o -
Tumpalai | /|- e e

GQat-Secru | - 145 26,100 3.8 6808 32900

Welisenog |~ $05{ 18900 80| .1ag00| 33300

Madan 3s] 6300 9.8 17500 23800,
Panu - | 3
“Nodun 253 - 45400 5.5 9500 55300
Bu-8ern {. 193 35600 4.8 8600 44,200
Penela e : Ve -2 /
. Panakka. - 88! 16700 145 25100 11,800
‘Wal ~Kopi.! ~ |- e 7 e
Btamba |/ s |/ by ) _
3 R 3 4 Source; A Forest Inventory
Kuranduy | /. A / of Ceylon
o mil, t3 mil. € {  mil. 767 '
B 28

13 | 80938 15
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“Appendix VI~15 Analysis of Ceramic Industrial Materials
1. Test Method: | |
Haterial tests and product tests have been carried out
és the fuﬁdémental test,
1.1, Specimens and Test Items

“Table No. 1 shows the details of the specimens and the test items,

Tahie No. 1
Markihas Raw Materials Tagt Items
A Siliceous Stone Refractoriness, chemijcal &

X-Ray diffraction analysis

B Feldspar - : . Refractoriness, chemical &

X-Ray diffraction analysis

C Mica Refractofiness, cﬁémical &

X-Ray Qiffraction analysis

D Refined Kaclin Refractoriness, chemical analysis, X-Ray
diffraction analysis, physical properties&

refractoriness undeg.load :

E Crude Kaolin Refractor iness, chemical analysis, X-Ray
diffraction analysis, physical properties

refractoriness under load

F B-~clay Refractoriness, chemical analysis, X-Ray
_ diffraction analysis, physical properties,

fractoriness under.load, thermal expansion

—G5-



'adaitioﬁéleWaﬁéiwccnxéntEBLt&ﬁtprgducﬁbn

_\j.., "i- N

G | _'Cvclay Refractoriness chemical analysis, anay

'diffraction analysis, physical properties

fractoriness under load, thermal expansion

'ddditional water contenﬁs&:testproducuon_
'_lH - Sand Refractoriness, chemical analysis & X-Ray

diffraction apalysis -

'1.2.'Tes£ Meﬁhod.
| Tests for each material were ba'sed oh the following methods.
1.2.1 Refractoriness (P.C.E: Value}
N The measurement of refractoriness was carried out in accordance
with the method spec;fied in JIS R 2204 using a standard gas

,furnace whlch employs oxygen/propane gas.

'1.2,2, Chemical analyseé‘
The preparation of specimen was carried out in accordance with
':the method specified J.n JIS R 2212, |
‘Analyses of ignition 1oss (Ig. 1oss) and silica (SiOz) were
carried cut in accordance with the weight method.
'.:.Analyses of alunina (A1203), ferric oxide (Fep03) calcium
oxide (cao) and magnesium oxide (MyO) were carried out in
éaccordance with the chelate analysis method using E.D.T. A.

;uiaqalyscs of sodiun oxide (NaQO) and potassium oxide (K0}

66~



were carried out in accordance with the flame photo-metric

‘analysis method using a flame photo-meter,

1.2.3. X-Ray diffraction analysis
Therobtaineg diffpaction chart was analized in accorgance
with the powder wethod using an X-Ray diffraction analysis

apparatusg,

1.2.4, éhysical propérﬁies
.Measurements were carried out on unblazed speciments
fegarding apparent porosity, wéter .absorption, apparent
spec;fio gravity and ‘bulk density in acgordance with JIS R

2205.

1 2 5 Refractorlness under 1oad
Measurements were carried out on & slntered specimen of
2
- 50mm in diameter, 50mm in hejght. under a load of 2 Kg/cm™,

in accordance Wwith JIS R 2209,

1.2.6 Thermal expansioh

Measurements were carried out obh a sintered specimen of

10mm in dlameter, 206mm in length regardlng thermal expan31on

rate at 1,000°C with the standard heating speed at 4°C/min.

in accordance with JIS R 2207.
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1. 2 7 Additional water content

The forming 'performance displayed duringrmoulding operation

is lﬂrgely affected by the extent of water to be added

when employing the wetmouldlngnmthod g applied

Water is added to each. pretreated body wlth varied extent

and kneaded completely to £orm test Specimens. 'The tests

were carried out on the specimens to determine the opt imum
water content for the display of mouldability

dur ing the forming operation.

1.2.8. Unblazed firing test

Generally, ceramic indusgtrial materials change in their
external quality, by presenting such phehomené as melting
cracking and/or discoloration through firing. The quality
of a cextain raw material and its“appiicébilitylcan he
roughly judged with this method. | |

If & material is deemed acceptable through this method,

test specimens shall be made in conjuhctibh'witﬁ the
fdregoing fundamental test., The tests shall then be
carried out in order to confirm the optimum‘firiﬂgﬁconditions
regarding thé tested material, Thé‘test'prddﬁcﬁioﬁ shall
also be conducted, o | - .

The moulding conditions for test specimen wére”as.follows.
The material was pre-dried in a dryer for 24 hours at 110°C,

and then it was ground to 50 mesh-pass. Water was then added
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to form test specimen pieces of 50nm in diameter, 50mmin height‘.'

Wﬁen the specimens were formed, they were dried for 48 hours
(two days) under natural drying cbnditions and then further
dried positively for 7 hours at 110°C. The specimen were
then sintered in a small laboratory electric kilm for 4
hours at 1,030°C. ohe forming characteristics of the

test specimens after firing were examined.

1.2,9 Product Tests

When the results of the basic tests and firing tests of the
‘Siﬂgle raw material have been obtained, the applicability
and its‘judgement of various materials for the manufacturing

of certain ceramic products will become possible,

In this Project, tests have been carried out regarding the
applicability of such products as red bricks, earthen pipes,
roofing tiles, etc,, which utilize the abundahtly reserved
'yéi unused mineral resources in the Mahaweli area in general
and the-clay in particular. The production conditions of the

test specimens are as follows:

1}. Blending ratio
The blending ratio figures of the test specimens are shown

in Table No. 2,

— 69_.



“Table No, 2

" Raw matenf;{mbm S} B ' gz S
B (B-Clay) 50 50
G. (CCly) .30 30
Chamotte 200 | - 10
H. (Sand) 10,

2) Drying and forming

The forming conditions are 1dentica1 to those stipulated in
'the foregoing 1.2,8, concerning the production of tpertest
specimens. The specimen dimensions are 50mm in diameter x

50mm in height, The extent of applied water at the time of

forming was 15%.

3} Firing conditions

The green bodles were glazed with two different glaze materials,
i.e., black glaze (manganium glaze) and reddish_brege‘glaze
(iroe glaze).l Firing was carried out at 1,120°C for 4 hours

in a tunnel kiin &esigned for producing earthen pipes. The
totai firing hours from feeding the specimens into, and re~

moving them from, the kiln was 36 hours,
2, Test Results
2,1 B8ingle Material Test Results

2.1.1 Refractoriness
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The measuring results of the refractoriness of the test sper

clmens are shown in Table No, 3,

Table No. 3
. Symbol _ o
pop Y '° A B C ) 3 F G 1
SK 34 20t 35 36" 34 0 | 20 8
Suitable .
Temp. ) 1,750 1 1,530 | 1,770 | K790 [ 1,750 | 1,536 | 1,530 | 1,250
2.1.2 Chemical Analyses
Table No. 4 shows the results of chemical analyses.
Table No. 4 ’
Symbol . ' :
%, Ig. loss Si0, Al O3 | Fey04 CaO MgO Na, O K,O
A 0.17 | 9855 0.85 | Tr 0.41 0.52 Tr Tr
B 033 | 6774 | 1941 | Tr Tr Tr .08 | 1094
c 1437 | 4890 | 3296 | 276 Tr Tr 0.09 0.38
D £3.94 | 4588 | 36.02 | 1.45 0.74 0.63 0.09 0.33
E 13.57 | 5115 | 2947 | 222 0.83 0.56 0.87 0.94
F 579 | 3994 | 3652 | 6.67 Tr Tr 0.17 1.06
G 1278 | 48.24 | 31.18 | 6.22 Tr Tr 0.39 1.59
H 214 | 7955 | 1029 ] 5.76 Tr Tr 0.6 121

I -



2V1.3 X~ray diffraction enalyses results are showh in ‘rable

No, 5 and Figs. 1 throﬁgh g,

Table No. 5

- 68i0,), Albite (Na; O * Al 05
- 211, 0), a-Quariz (8i0, )
* 2H, O), a-Quartz (8i0;)
] _ZH2 O), oc Quaru (SIOQ )

65i0; )

a-Quartz, Org,amc matenals

Symbol .Mincra?e. | * Main Componems.
h :a-Q.ua.i.rlz (SiO, )

B Orthoclase (K;0 - AL O,

¢ Kaolinite (Al, 0, * 280,
D Kaolinite (Al O, - 28i0,
B Kaolinite (A1,0, - 28i0,
F Kaolinite, Muscuvitc,
; Kaolinite (Al, O, * 2Si0, -
H a-Quartz (8i0,), Kaolinite (AL, O, * 280, - 2H,0)

21l 0),0: Quartz O1 ganic mdtenals

2,1.4 Physical Properties

Concerning the single material test specimens, the results of

the evaluation of the physical properties are shown in Table

No. 6 »
Table No. 6

Ttem Apparent | Water absorp- ‘Apparent Bulk-

- Symibo} porosity (%) | tion rate (%) | dens;ty densnty
: 21.5 10.0 2.7 2127

B 32.3 17.8 2,69 1.82

F 12.5 5.5 2.52 2.20

G 28.6 i4.} 2.80 2.00

Note: Firing temperaturc of

test specimens
Dand E
Fand G

¢ L350°C x4 hr

1,030°Cx 4 hr
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2.1,5 Refractoriness under Load
The refractoriness under load regarding the single material

test specimens are stipulated in Table No., 7.

Table No, 7
- e e
Femp. Load: 2 kgfem?®
Symbol I I Vi & T, °C
D 1,425 1,520
I 1,280 1,360
E 1,020 1,140
G 1,020 1,090

2.1,6 Thermal Expansion

Pable No. 8 shows the measurement results of the thermal exh'

pansion of the gingle material test specimen at 1,000°C. -

Table No. 8
\\\
-~ Symbol ;
Conditions | © | ¢
1,000°C 0.51 (%) 0.55 (%)

2.1.7 additlional Water Cohtent

Table No, 9 shows the sultable extent of additidnal water

content for extrusion forming.

Table No. @
Symbol E G
Added watey 45.1
content (%) 2438 )
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2.,1.8 Firing Tests

-_: 1)  Bxtarnal Characteristics

Table No, 10 shows the results of test firing COnducted by

employing a laboratory kiln,_



Table No,10

Firing Temperature:

External appearancet

- BXternal Characteristics

1,3500C x 4 hrs.
Pure white, low extent of

halr cracks on the surface,

““with ‘satisfactory hardening

Sound tests:

‘Piring temperature:

External appearance:

Sound test:

Firing temperature:

External appearance:

after firlng,

Clear sound

1,3500C % 4 hrs,
Pure white, with unsatis-
factory hardening after

firing. Due to the fine

quartz sand contalned in-

slde, hardening is not

‘satisfactory and the ma-

‘terlal is porous,

Unclear sound

1,030°¢ x 4 hra.

Light brown colour with
satilsfactory hardening.
Fine hair cracks which
Were_genératea at the time

of forming are noted on

" the surface. No sign of

significant intensification



. Sound test:

_ of the cracks due to firing
E'thed.' Chéradg@g%gggcs -
 considered satisfactory.

~ Clear sound

.G 'z_firing témperature: 1,03000'x 4 hrs.

:External‘appearanceé Reddish brown colour Similar

Sound tests

2}  Contractlon ratlo

tqlthe;quy'coléur; ‘Hard-
ening extent 1s inféribr '

-‘tQ,thgr"qu howevgr}-.
acceptable, A number of
ﬁair cracks appeared on
the surface.

Clear sound

Table No, 11 shows the contraction ratlo figures caused by

drying and firing operations conducted to the single material

test specimens, The contraction rates were calculated on the

basis of the dimenslons in the direction of the diameter of

the speciman

Table No. i1

e Symbol

' Contraction ™~ ‘ D
Drying (%) 2.8
 Piibg (%) 6.

E F G
27 8o | 72
2.3 17.5 174

5.0 25.5 246

L Tl ) 89

B



.22 Rggults of_?rbduct Tests

2,2,1 FExtérnal Appearance of Test Products
Table No, 12 shows the external appearance and characteéristics
of the test speciméns'which have been filred undex the same

conditions as for the production of earthen pipe production.

o ¥



-Tablélﬂoa~12

.:ngbols S o *"“ﬁf‘ﬁ'ﬂxtexnal appearanca;and
B o o Characteristics |

" s.1 matevnal appearancer . - Test speciiens -
o B o  b1ack glaze and reddlsh brown
.:.glaze and presented satls~
factory surche gloss and
.hardening of the body. No
_ deformation was noted and '

the shapes were found to bhe

stable.
sound test: Clear éound_-
5-2 External appearancei Both the black glazed and

reddishvbrown glazed specunéns
_presented exactly the same
external appearance as the
above *5elv, The similarlty
 of these two is.so clqse
“that identifiéa£idn:of.tﬁése
two 1s nof easy. It is |
therefore cohsiderea ‘that
¥Sel and “Su2" are identical.

]'Sound_testg' _ - Clear sound

{_*2 2 2 Contraction Rate -

:”T[Table No._13 shows the contraction ratio figures after. the

a8 drying';nd firing operation.'
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Table No. 13

T o Symboli o e e
. Contraction. ™ S-1 : $-2
Drying (%) 1.2 7 7.1
Firing (%) 19 | 18
CTotal ©)

| LS R VY 2

2.2.3 Physical Propertles

Table No. 14 shows the physical éfépertiés .olf__ the fiféd ‘materials,:

Table.No.-14

. o Apparent ‘:’grte:ig?; Apparent .Bulk‘ -
" Symbol porosity (%) PUOY I density | density

~J T orate®%) o p T f T
§1 125 5.8 245 | 214
$2 12.5 58 247 o216
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'3, Summary
the following paragraphs will summarize the results of the

baslc tests conducted concerning the abovewmentioned elght
types of raw materlals which have been selected from various
ceramic raw materials obtained within Srd Lanka, especially

in areas centering around the mahaweli Proiect Area,
3,1 Results of Single Material Tests

J.1.1 Silicebus Stone &

This material is a siliceous stone pure white in colour and
with almost a 99%.degree of purilty. Unlike ﬁhe guartzite,
this material possesses large crystals and 1s semir~transparant.
This is called the white quartzite which presents almost no
impurities even on the basals of the results obtained by X~ray
diffraction analyses. This material is best suited for the
production of flat glasé, chinaware, sanitéry ﬁare,;giigs and
for the production of metallic alloﬁ items. ThiéHméterial is
considered to be a substitute for good quality quartz sand,
This materlal mainly consists of alpha-quartz, and due to its
high purity, it is not suitable as a raw material for the

production of . refractories.

3.1.2 Feldspar

On the basis of Xwray dlffraction analyses and chemical ana-

._.80h



‘lyses, it has heen confirmed that this material mainly consists
of Orthoclase together with Albite. This is good quality
feldspar and is sultable as a raw material for the production

of chinaware, sanitary ware and tiles.

3.1.3 Mica

Although this 1ls called mica, this material contains a low
extent of alkali, and judging from the results of chemical
analyses, refractorlness tests, and X~ray diffraction analyses,
. it seems that this materlal can be classified as one of the
varieties of clay of the kaoline type; However , compared with
kaoline, it has a silghtly higher extent of impure ivon sub-
stances. Nevertheless, it is a clay mineral material consisting
of kaolinite and alpha~quartz so that it is not one of the
mineral materials which belongs to the wlca group, As to the
application of this material; it can be sufflciently applied
to the productlon of refractories in view of its high refrac-~
toriness. Also by means of purifying this material, 1t is
possible to use it as a portion of the raw materials for

producing whlteware,

3,1.4 Refined Kaoline
The general characteristics of kaoline ares: (1) poor in
plasticity, (2] poor in sintering characteristics, (3) high

in refractoriness, (4) contalns a low degree of pigment impurity,

_...Sl.._



| The kaolin:méterials produced in Sri Lanka usually accompany,
“when exploited, ‘a comparatively high extent of quartz sand,

- however, ‘this miterisl- obtalned a-fter- remov-ing “qiartz  sand by
' means of a purifying operation, will possess 8 dohparatively
good extent of_sintering characteristics. This is the point
in which the 8ri Lanka kaolihe is different}ffﬁm that" pro-
duced in. other countries. Although the cause for ‘this phenomenon
. is not clear, it is suépeoted*tbat'the'éxﬁent"6ff6£}é€alizatioh
of kaolinite is low, oxr, iﬁ accompahies’an”cerfsuefz:*

although éxtremélj low in'guantity., Due té ‘€hée “faat ‘that
ﬁhisfm&terial‘éosSesSes’ satisfactory sinterindLéﬁarécﬁeriStics
and also. a high degree of:refradtOriness;*it'Ls'ﬁdﬁ'bﬁly

‘suitable for the productioh of chihawabé;“sdnitéfy'Wéfe, tiles
and other whiteware, but 1is alsoc applicable as a raw material

- to produce high-grade refractories.

3.1.5 Crude Kaoline

Due to the fact that this material cohtains quartz-sand inside
“its structure; the sintering characteristics of this faterial
are poor and it is poroug even if formed aftér-b%iﬁg'ﬁhlveriZed
ihto fine particles in order to even the composition.

Therefore, application of this material as'a ceramic product
.rav material'Without;prOCBSSing'wbuld hot only degrade the
quality. of the products, but would also effect the yield

_Tate of production, Therefore, this materiai should bé used

_32__



‘after purification in order to vemove the. impure substances
such as guartz sand and other minherals. This waterial consists

+of kaolinite and alpba-quartz. -

3.1.6° B-clay

.Crude B~clay. ls a light yellowlsh grey colour having partial

- spots of .a brownish colour. This material is high in plas-
ticity and by addlng adequate amounts of water, the wérkability
will become gatisfactory. This materlal seems to be particu-
larly suited for application as a raw material for extrusion
forming products, FProm chenilcal analyses it was confirmed thét
the ignition loss is high, and from X-ray diffraction analyses
results, it became clear that this materlal malnly consists

of kaolinite of a low crystallzation degree. Further, a

slight amount of alpha-quartz and wugcovite were confirmed

to be present as composition materials as lnorganic substances,
Also it was confirmed that some unSpecific organic substances
are contalned. Because of its high plasticity, workability

and characterists of presenting good sintering effects at a
comparatively low temperature of about 1,0009C, it is considered

to be the most sultable material for the production of rxed

bricks, earthen plpes and roofing tiles,

3.1.7. Ce«Clay

the crude. status of this material is reddish brown in colour,
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and when compared with Beclay, the'plastiéityTis slightly low,
however, the formlng characterlsticd are generally satisfac-
tory and the éintering effect 1g high, As the-components nf
this material, a sllght amount of aipha«quartz wasg gonfirmed

in addition‘to'kaolinite of a low crystalization degree,
Similar to Brclay, this material. also involves some .organic
substances, When thils material 1g fired at a teémperature level
of approximately~l,00000, the external appearance will-be
reddish brown in colour with some glogs possessing sufficient
strength to make it suitable for use as a raw material. for

the production of earthen pipes ., red hricks and roofing tiles,

3.1.8 Sand

The composition of this material is mainly alpha-guartz with
some degree of kaolinite, By blending this material with

high plasticity clay, it is possible to achieve the adjustment
of the materlal plasticity and the product contraction adjust-
ment. Because of the fact that this material possesses a low
.extent of réfractoriness, it can also be utllized as an agent
for the purpose of lowering the sintering temperature level

of the products. When used in large guantities, this material
has the effect of decreasing the softening polnt so that the
stabllity range of the sintering operation will be narrowed.

’ BeCause of this effect, the use of this material in large

- quantities 1s not desirable as 1t may cause deformation of
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the products due to softening when producing earthen -pipes,

‘roofing tiles and other specially shaped products.

3.2 Results of Single Materlal Firlng Tests

Test specimens were produced by employing four materials, L.e.,
refined kaolin, crude kaolin, Beclay and C-clay with dimensions
of 50wn in diameter x:50mm in height; Sintering tests were
conducted under conditions which are considered to he suitable
for each one of the specimens. The following is the summary of

the obtained results,

© 3.2,1 Refined kaolln.

The gultable sintering temperature of the single material is
desirably set at 1,3500C, fhe sintering effect further pro;
gresses at this temperature, however, no drastic change in the
structure will take place. Tf is therefore assumed that a
conslderably stable status will be maintained until a compara-
tively high temperature zone 1s attained., As the refractori-
ness under load is also high, this material seems to be suitable
for usé as a raw materlal for the production of high-grade

refractories,
3.2,2 Crude kaolln

Even when this materlal 1is fired at a femperature of approxi-

mately 1,3500C, the sintering effect is not satisfactory duvue to
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“the - 1nf1uence of the quartz sand 1t contains.- If the firing

is conducted At d high temperature 13Ve1 of over i 350 Cr
clearance will he produced in the peripheral aréa of the quartz
sand particles, thereby producing a number of hair cracks within
‘the structure.r Tn - other words, by the effect 88 these hair e
oracksd, the strength of' the product will he- uneven., Therefore,_'
R when ‘this. material is to be applied ag’ & raw: material for the

- production of refractorieﬂ, it is necessary £o- purify it in

" order to remove therquartz sand.g

_3J2.3.'B§clay
‘This material présénted an extremely satlsfactory ‘sintering
- .effect at a temperature 1eﬁel“6f-apﬁrdﬁimately 1,000°¢, as
"ig olear from Table No. 6 (Physical Characteristics of 'smgleé
Material Test Specimen§)¢.the‘pordéity'isflbwfaﬁd"bUIK épecific
" welght is aiso'on a ‘high 1evel1:”0ﬁ the'other'hand} the dry
-V-cqhtractiqnwand sintering contréctipn“iS‘high‘$01tha5; wheﬁ |
itcis desired té‘prddqée'eartheh;pipeg,frbofing tiled ‘or red.
_Bticks5by employing-the sing1e'raw*ﬁateriai-alone;-crdcks.will

“take ‘place during the~£iring operation due to céntradtion.

8-



- By. means of. thiﬂ -provision,. the total contraction rate can e

be reduced to 4. level 1ower bhan 18%._

‘2 4 C"cj'al" i o .
The. fiLing temperature of Lhis material is slightl, higher _
~ than that of B-clay- single material however, it is. estimated-
. that the difference thereof is within a range of 20 ko 3000. |
Ag - in the case . of B-clay . the sintering effact is satisw
'factory-and also due to.the-fact that the contraction-rate

is. high it is necessary to blend chamotte or: other suitable |
,.materials to control the- contraction rate te a sufficiently

low,level as much as practjicable,

3,3-_Prodﬁct“Test Results

It became clear, as the results of-the-basic.tést$<c0nducted
 ,£or_the various materials, that B-clay, c~clay,ahd.sahd are the
materials which are useable as raw materials for the pro-
'ducﬁion of red bricks, earthen pipes and rocfing tiles.

Ag a preliminary step for actual industrializaéion, test
blendiny of the_prospe¢tive raw materials was undertaken

 in ord@er to agsess therfeésibility of product manufacturing.

The obtained results are outlined in the following paragraphs.

3.3.1 ContractiQn Ratg;and'Physical Prbperties

No difference was noted between the test products made by
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ng.1* and "8-2", and satisfartory results were obtained
concerning these materials. In other words, the total

extent of contraction by drying and firing was 15%, which

is lower than the maximum level of the Japanese standard

which is 18%. The porosity rate is also low so that-a

sufficient degree of strength will be present,

3.3.2 Product Turning Out Feasibility

Due to the lack of test specimen materials, it wag- not
possible to produce large-sized or actual size product
specimens, However, on the basis of the results obtained
by employing small-sized test pieces, it became alear  that
there is ample possibility for the production of earthen
pipes, red bricks and roofing tiles by utilizing ; B-clay,
Cc-clay, sand and chamotte (residues of eacthen pipes, red
bricks, etc.), all of which are reserved under the ground

of Mahawell Project RArea,

Due to the fact thast the present experiments had to be
conducted on the basis of small-sized test specimens, it

is necessary that in subséquent tests,'1arger.test'specimens
be employed. With results of such subsequent tests, it will
become possible to confirm detailed production conditions
auch as the raw materisl blending ratio, firing conditions,

etc,
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As 1t is not aiways the case that there is a coincidence
between the test results of small-sized specimen utilization
and large-sized test piece employment, it is desirable that
tests by employing a large quantity of materials be under-
taken prior to the implementation of the industrialization
of the production. In any case, Bunlé, and C-clay should
be taken as the main materials, and the production of com-
mercial products is possible by employing sapd materials in
order to carr, out the adjustment of the contraction and for
the control of other sintering conditions fér these two

major clay materials,



¥
15“' :TI ||
1 L
AR
i
hi l
it} i
.‘.ﬂi' i 4
hi’l ) |
i i } {
i ! |
(;I ‘ H i Y
1=" I ),
'D; I [ H 1 T]
33t | x
i il ! . f il
N sl ili I i snRl UL S j 1 i it
i i I ol ike Lt | el ) i 1 ]
STt R e i R TG 3 ) i FRERR st
ool ity LT e R At e LT UL i
i A i A e FITTLLLE ) A e e (LG B R
1

. = [ R
e |
L Ee1 L1 B 1M 1T I8
Bk (1 { R | P L
| il
A (e
i 'l TH T M Ly
" HTIH

e e
e e eyt |
i

=
g = =
=
= =
=

o s

1118) i

oA
il e g i
[T BT e i Jpiiiyinsl !‘..‘ : ; Hafid X B [ !n! ing !FI“ BH [EH S
imwmmﬁmmeu ) CNMEN EEPREETTEN O RG]

HHIIH

TH1 RN _.l| |
R R S I e )|




i il

1 HIA P I B PRI
y 9@

e sali [t

|l

T lsodnln e st i

gH N g

(LR

. L i T Rkl
sl

GBI g zirl
1L

91






j.’a:?:f:rililml !Ii' Al
332‘:I§| R

II
|

i

l,g, ae

)

| [t !I .a
T ili

l' ! In
] i
i fl t
i3 i il i
H 4
: ' ‘
’ l :
il
"}y
i !
1]
n
¥
{ i !
l!li !_..Jul-w THE L i)
s .
i‘!“l sphal
1]

. IE 1< I P T A
afuflilimncii ol it
BEIEH | F R Lt AR AL




Attached Table VI-16  Chemical Characteristics of Waters of The Mahaweli Ganga

and The Principal Reservoirs in Areas H and B

- BC

Location .Sa;;n;lmg m mllos]cm RV M.‘.’"’”.‘"‘.’ &
, ue A25°C CatMg| Na | K o| €L | S04 | HCO3
Mahaweti | Primrose il | Nov. 19601 0,035 | 0.146 {0140} 1.33
Ganga Elahera Ani- | Jul. 1961 0,040 | 0250]0.110 0.020
_ cut, abouit Nov. 1960 | 0.075 | 0.208 [0.166 | 0.089

Stream 1.6 Km down Jul. 1963 |  0.170 | 1.752]0.200( 0.030
of Arca stream of
YHY Polgolia

Kalawewa Nov. 1961 | 0.300 | 1.066|1.070( 0322
- Reservoir Jul. 1961 0.475 3.5701 1.500} 0.115
Reser- sul. 1970 0.472 1333 (218 | 100 | 1.93| 0.23 | 3.40
voirs
in ! .
Ared “H” | ypoha Tup- | Nov. 1960|0350 | 1,200 1.508] 0.311

Hath

palaind i 19611 0550 | 3.570| 1.500] 1.11S

Rcservmr
Reser- achc!laduwa Nov. 19060 (5.200 0,680 0.096] 0.3M4
voir in Rescrvoir
Arca l 1961|  0.350 | 2.250]1.200| 0.140
({Hﬂ

~04

Source: Feasibility S{udy Stage I



Attached Table VII-]

Material-wise Estimated Import Amount

{
Year Cotton Wool .RCg?:‘.]l";::gwd Syll-‘]i‘!!luzﬁc 'i'(jial i
1962 | 13404 4152 17,646
1963 9,588 1,065 10,650
1964 19,620 2,180 21,800
1965 21,204 f,1t6 2,232 24,552
1966 22,880 b 144 2,288 1,144 27,456
1967 16,380 1,170 2,340 L170 21,060
1968 16,786 1,199 2,398 1,199 21,582
1969 17,150 1,225 2,450 3,675 24,500
1970 17,514 1,251 3,753 2,502 25,020

Source: Caleutfated on the Basis of FAO, Report (ESCR: FC72/1)

Attached Table VIE2  Cotton Production Amount

Cultivated Seed Cotton Cotton Lint

Area (ha) Yield (1) Yield (#)
1967/68 182 209 69.7
1968/69 122 93 310
1969/70 170 151 50.3

Source: National Textile Corporation, Annual Report



Attachcd Table VII-3 - Coviiry-wise Cocooit and: Raw Slik l’md_uctlon_

‘ Ammmt and Yield Rate of Raw Sltk

L (1970)
production pﬁ.‘fﬁfﬁn | ]};:r?dzf;g:r 'f,'f §j;;ff'§§“
Amount - _Amount ; " against (%)
(in 1,000 1) ‘ (m 1,000 t)_ World I‘otdl ("a) -
Jpn | 12 | 2081 w6 | 3
China 130.2 11.00 266 84.
USSR, 38 3.00 7.3 79
South Korea 214 3.02 1.3 R A B
india 343 2.26 55 66 .-
Mtaly LS 0.3 207
~ North Korea 2..9' 0.29 10.0
Bulgaria 22 0.25 14
Brazil 2.1 026 124
Iran 2 014 1.0
Turkey 1.6 0,07 44
Others 6.8 0,20 , : .29
“Total 355.0 . 4131 100.0 - -

Source: Silk Yani Year book
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Attached Table VIi-4 - Major Country-wise Chipboard Production Capaicity

© Countries
Ausiria

Belgium

Czechoslovakia

Deninark
- Finland

France

| West-Gérmany :

Fast Germany.
Greece:
Hﬁ:lgary
Italy
Holland
Norway
Po!and
Poriugal
Rusmania
Spain
Sweden
Switzerlahd- 4
Turkey
England
Yugoslavia
U.S.S.R.
Canada
U.S.A
Iran

lraq
Israel
Kuwait.
Lcbanon

1967

200

395

172
95
165
620
1,530

300

22
69
450
55
130
206
50
138
210
185

- 163

15
217
207
847
169

1,850

8.5
2.7
35

75

225
460
172
110
202
ns

1,800
350

26
73
485
65
145
206
65
158
225
260

175

22
217
212
980
177

1,950

27

38

10

~ Production Capacity
1968

1969

280

575
172

130

215
845
2,150
380
37

82

620
68
150
218
85
171
315
310

195

27
217
215

1,120

179

2,200

22
2.7

40

12

11,0000
1970
350
640
184
140
260
950
2,580
410
42
49
650
68
160
231
95
217
450
360
215
27
217
225
1,120
317
2,600
35
2.7

1.1
12

o
05

197

150
367

1,050

2,900
450
48: e
94
710
71
180
238
100

650
390
220
45
217
235 .
1,450
377

38
R

1.1
12




S N I I B
India S 51 s1- st | s
South Korea _ 36 | 36 | 36 LA Y
Maldysia =~ S T 2 |2 g
‘Pakistan BT s |5 5|2
'I‘he'Philippines s 4 4 ] 4 _ TR BEE B
Ryitkyus . 65 | 165 16,5 165 | 165
Claiwan 1| 31.5 39 39
Thailind 7 7 12 145 | 145
South Vietnam - 38 38 3.8 70 | 15
Japan 182 203 223 . 280 390 -
Source: Association of Hard Fiberboard -
Manufacturers of _Japan, 1973
" Attached Table VII-5  Characteristics of Charcoal
e |t | ot | gt [ | | o
) Sulphur Sulphur Rate of CO,
T ek White L o] e 0—05 ) "“'_“(9!7 L@
Charcoal _
Qak Black 13 | 132 | 399 0.06 s62 | 6l
~ Gas Coke 119 132 | 342 1.0, 2.2 6.8
Graphite - - - - 0.6 :
Carboy Black 0.1 - 520 0.5 4.1
ﬁ _Note: Reaction S 800°C Source: Forestry Experiment'Sta_tion,

~ Temperature  CO,: 900°C

Ministry of Agricuiture and
Forestry



~ Altached Table Vil-6  Yield of Dry Distillation Products from Woad

e T‘re§ Specics Pinss - | _Spruce  Birch-trees Beech-trees
Charcoal - 37.83 P 37.81 %) aig0 # 197
Pyrotigneous Acid | 34.87 137.82 44,85 4084
Wood Tar 179 8.08 7.03 8.1
Wood Gas 1469 14.88 woi 15.59
Loss - 062 | 141 f . va | o031

“The Contents of Pymligncoﬁs Acid and 'Wood.(}as

Acotic Acid | 3.50 309 | 708 604

Pyroligne: | e o . ' : - a07
oM [Methanol | 088} 096 160 -
' " |Other Volatile PR : : ' '
Oil Substances| 522 L 19T | 836 . 6.1 2
Carbon | . : SUREE B B :
|Dioxide 56.37 56.50 58.67 56.97
Wood Gag =1+ o - ' _ _ : _
Contents %ggg;’me 32.64 32.55 3077 34.68
(Volume %)|° SR . -
- [Methane - 8.99 9.23 8.81 6.72
| Ethane 2.00 172 175 1.63
Note: Max. Temperature 400°C o Source: Asabove
Attached Table VIL-? Wood D:y Distilfation Teniperamre and Yield of Products
: Max, . - . Contraction .
Wood | Temporaturg | Yieldoffroducts _Rate @)
Species o Distilled | Wood Gas JUPR R
i {°C) | Charg;oa! Liquid | (}g/100) Length Diameter
180 1005 | 0 0.01 0 | 07
260 83.2 1.7 (.88 0.6 (.9
Cedar : ; o . :
310 50.0 35.5 7,27 43 1 113
400 39.2 44.3 9.73 13 [ 171
180 947 | 46 0 0 1.8
ouk 260 72.8 20.4 291 0
Small
mat e 330 415 43.7 841 41 18.7
400 335 466 10.65 1.2 216

Source: Forestry Experiment Station,
Ministry of Agricufture and
Foreslry
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Attached Fig. 1V-1 lrrigation‘Sys'tems of Mahaweli Ganga Project
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Attached Fig, V-1  PADDY ~ RICE CIRCUIT
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Attached Fig, V-3 Distribution Route of Sugar '
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Attached Fig. V-4 Seat Chart oi‘ Forest Mills in Sri Lanka
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Aftached Fig. V-5  Geological Map in Sri Lanka
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Attached Fig, VI-1  Mahaweli Development Programme
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Attached Fig. V1-2  Distribution Chart of Minerals in Mahawelt District
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Attached Fig. VI-3 The Elecirle Condition is The Mohaweli Project Atea
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Attached 'Fig. VII-!  Trends of Raw Silk Production and per Capita

Consumption Ainount in the wortd

o (g};';efsdn.f\’eai:}"
* ) // S 1o
// \\ _—— ,
’, R .
Production 36 e e T - Ap_m__ b R
Amount R RV P I /AN ‘Consumpltion
o v N AR " Amount
34 R B S AAY S A B | g 00
- - . per Caplia
- oy /\\/ ST —] —
30 : — £ 9
%
1960 1965 1970 (year)
Source: Chemical Fibre Handbook
Attached Fig, VII-2 Trends of Fibre Board Praduction Amount
(thousand t) _
' wa— World
6,000
s,oool
Production 500
Amount

3,000

1,000

= Burope
- —=— North America
2,000

. . B S Asia

v USSR,

1958

1960 ‘ 1065 (Year)

Source: World Annual Report of Wood

IRTIE



| o : At'_iajéliécfl’i?‘igl vus ': fi‘;&iifc{:;85?{1’&5%56&]Rrod’iiéli’bni?*}i}ﬁbfﬁ"ﬂ’tf"3’.
(1,000 mi*) . ST e e '

o 30,00
Produgtion - "
Amount

i World 1

20000] . R
. - Asla
10,000 - Burope

= : USSR ¢

fr Y
9
rﬁ

& Sd-u'fée:: World A'ﬁhu_él'R'epOr,t .of Wéod

. Attachedd Fig. VIL4  “Trends of Particle Board Production Aiount -
L _ e el e

(1,000 m?)}
7,000

6,000

/ Eumpe.

5,000
 Production _
Amount 4,000

3,000

2,000

1958 1960 1965 (Year)

Source: World Annual Report of Wood

112~



o3,

4

L

| IR



	Cover
	Contents
	Appendix
	1. Fish Cultivation
	1-1. Methods of Fishing
	1-2. Processing Method for Miscellaneous Fish and Marketing Concerning Feed
	1-3. The Cultivation Method of Young Fish and Grown Fish and the Marketing of Raw Fish

	2. Chicken Farming
	2-1. Parent Chicken Rearing and Hatching
	2-2. Intensive Egg Production Chicken Farming


	Attached Table
	Ⅳ-1 Main Features of the Three Phases of the Mahaweli Ganga Scheme
	Ⅳ-2 Areas under Proposed Irrigation Systems
	Ⅳ-3 Organization of Mahaweli Development Board
	Ⅴ-1 Production Targets for Public Sector Industry
	Ⅴ-2 Estimated Investment to Public Sector Projects
	Ⅴ-3 Projects which Need More Survey
	Ⅴ-4 Development Project List by IDB
	Ⅴ-5 Major Private Oil Mills and Animal Feed Makers
	Ⅴ-6 Production of Ceylon Oils & Fats Corporation
	Ⅴ-7 Processing Facilities and Production Capacity of Textile
	Ⅵ-1 Meteorological Data of Project Area
	Ⅵ-3 Result of Soil Analysis
	Ⅵ-2 Soil Series of Sri Lanka
	Ⅵ-4 Colonization Schemes in Area H
	Ⅵ-5 Physical Features of Major Reservoirs in ‘H' and ‘IH' Areas
	Ⅵ-6 Educational Level of Heads of Households
	Ⅵ-7 Economic Activity of Members of Households
	Ⅵ-8 Land Use Pattern
	Ⅵ-9 Distribution of Different Land Classes for the Proposed Upland Crop Rotations - Stage Ⅱ Area H
	Ⅵ-10 Characteristics of New Variety
	Ⅵ-11 Data on Yield Component of Paddy
	Ⅵ-12 Yield of Sugar Cane
	Ⅵ-13 The Distribution of Plants in the Dry Zone
	Ⅵ-14(1) Tree Species-wise Accumulation Amount in H Area
	Ⅵ-14(2) Tree Species-wise Accumulation Amount in D Area
	Ⅵ-14(3) Tree Species-wise Accumulation Amount in G Area
	Ⅵ-15 Analysis of Ceramic Industrial Materials
	Ⅵ-16 Chemical Characteristics of Waters of the Mahaweli Ganga and the Principal Reservoirs in Areas H and IH
	Ⅶ-1 Material-wise Estimated Import Amount
	Ⅶ-2 Cotton Production Amount
	Ⅶ-3 Country-wise Cocoon and Raw Silk Production Amount and Raw Yield Rate of Raw Silk
	Ⅶ-4 Major Country-wise Chipboard Production Capacity
	Ⅶ-5 Characteristics of Charcoal
	Ⅶ-6 Yield of Dry Distillation Products from Wood
	Ⅶ-7 Wood Dry Distillation Temperature and Yield of Products

	Attached Figure
	Ⅳ-1 Irrigation Systems of Mahaweli Ganga Project
	Ⅳ-2 Mahaweli Ganga Development Programme Net Work
	Ⅳ-3 Development Schedule
	Ⅴ-1 Paddy - Rice Circuit
	Ⅴ-2 Distribution of Oils and Fats and Feed Stuff
	Ⅴ-3 Distribution Route of Sugar
	Ⅴ-4 Seat Chart of Forest Mills in Sri Lanka
	Ⅴ-5 Geological Map in Sri Lanka
	Ⅵ-1 Mahaweli Development Programme Project Ⅰ-Stage Ⅱ Area
	Ⅵ-2 Distribution Chart of Minerals in Mahaweli District
	Ⅵ-3 The Electric Condition in the Mahaweli Project Area
	Ⅶ-1 Trends of Raw Silk Production and Consumption Amount per Capita in the World
	Ⅶ-2 Trend of Fibre Board Production Amount
	Ⅶ-3 Trends of Plywood Production Amount
	Ⅶ-4 Trends of Particle Board Production Amount

	Cover

