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Preface

On the occasion of termination of our Sericultural Tech-
nical Cooperation for 9 years we have visited Thailand, unex-
pectedly appointed as members of the Evaluation Team on the
results of tﬁe Technical Cooperation Project.

In agriculture there are still many kinds of crope includ-
ing sericulture depending mainly upon man hands., Those are easi-
1y acceptable kinds of crops to industrially developing count-
ries, particularly sericulture is the favourable field of in-
dustry to those countries seeking industrial development as it
is connected with light indusiries like raw silk reeling and
weaving ones. However, people,who are responsible for applica-
tion of the techniques as principal role, have manners and cus-
toms as well as national character which have been formed during
a long history of the race. Each has his own different nature
and way of thinking. 1In addition, it is difficult to let a new
crop take root unless farmers can get more income and raise their
living standard when they introduce the kind of crops and its
production technlques among not only fluctuating socail aand
economic situations but alsc agriculiural situwatlion dealing with
yearly fluctuating climatic conditions and nature together with
living things which are still leaving unknown part to some ex-
tent. With such situation, it seems there is immanent difficul-

ty in overseas technical cooperation of agriculture,



The place of Korat where the Sericultural Research and
Training Centre is established as centre of the sericultural
technical cooperation for thas time is the historical one where
a Japanese overseas technical cooperation in a full scale for
the first time on the sericultural field had developed for full
three yars from 1901 to 1905 by Dr.Kamataro Toyama who was
the great pioneer in Japanese sericultural sclence and also in
genetics.

In the same place the Sericultural Research and Training
Centre has been established again and it 15 endorsed that this
technical cooperation is getting the great success as consi-
dered with the fact that production of the warp raw silk has
been commenced by the almost established production technique
on the targetted warp raw silk for Thai silk after the 9-year
result of technical cooperation and also the fact that this
technique has beenh applied to other fields than the cooperation
framework.,

However, it will be the problem left to be solved in fu-
ture whether the technigues as established by the results of
this cooperation will take root into Tahi agriculture, whar
degree of effect will be left, or will disappear like a form-
er technical cooperation.

When we contacted with sericultural farmers through our
trap in the N.rth-Eastern part of Thailand, we have felt that
they are seemingly enjoying their lives comfortablly as con-
tended with the living situstion even though it is not mate-

rially abundant. This fact gives a reconsideration to us on



what would be a real happiness be to a human being, but, on
the other side, it can not be denied that there is a side -where
their effort is not sufficient to raise their living standard
by employing better techniques actively. We are afraid that this
might be an obstacle in introduction and taking root of the tech-
niques. This problem will be the greatest one left to be con-
quered by Thal people themselves in order to arrange letting
the modern sericultural techniocues take root.

In concluding this report, we would wxpress our deep gra-
titude to all the persons we met on the occasion of this mission

for their esteemed assistance.

“epteaber 1977
Dpr.Nobuyuki MORI
Leader of the Japanese
Evaluation Team on the
Development of Thai

Sericulture
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CHAPTER 1. MEMBERS OF '1HE EVALUATION TE.M AND ITINERARY

1, Members of the Evaluation Team
( Japanese side )

Leader Dr.Nobuyuki MORI
Director of Kyushu Branch Station,
The Sericultural Experiment Station,
MAF.

Raw Silk in General Mr.Yoshinori TOKQRO
Chief of Sericultural Section,
Silkworm & Horticultural Bureau,
MAF.

Silkworm Eggs Mr.Yoshiaki HORIGUCHI
Pirector of Shinjo Silkworm Eggs
Experiment Station, The Sericultural
Experiment Station, MAF.

Filature Mr.XKiyoshi KATAGIRI
Chief of Raw Silk Improvement
Section,
Silkworm & Horticultural Buresau,
MAF,

Plamning &

Coordination Mr.Yasuakl /NAZAWA

International Cooperation Division,
Economic Affairs Bureau, M:F.

Coordinator lr.Masatoshl NAGATOMO

Agricultural Tectinical Cooperation
Division, Agricultural Development
Cooperation Dept., Japan International
Cooperation Agency

( Thai side )

(1) ( Department of Technical and Economic Cooperation )

Mr.Wanchai Sirirattans bPeputy Director
General

Mr.Sombhong Pattamavichaiporn Div. of Technical
Services

Mrs.Nongnith Meerprasert Div., of External

Cooperation Office 2

Mr.Sutin Susila "



{2) { Budget Bureau )
Mre.Hansa Kaebandit

(3) { Department of Agricultural Technology )

Mr.Phaderm Titatarn Deputy Director General
Mr.Chote Suvipakij Director of Silk Division
Mr.Samchart Rattanachata Director of Sericural

Research and Training
Center, Korat

Mr.Smack Corvanich Chief of Nongkai
Sub-Center

Mr.Satit Chanchareon Chief of Konkaen
Sub-Center

Mr.Sombat Maneechote Chief of Mukdahan
Sub-~Center



2. Survey Itinerary

Date Contents of Survey
Sep. 15( Thu. )} Tokyo( 10:50 )-JAL 465 SBangkok( 17:22 )

{ Stayed in Bangkok )

bep, 16( Fri. ) Courtesy call at the Japanese Embassy and

Sep. 17( Sat. )

JICA  Bangkok Office.

Prearrangement at Banghok office of JICA on

the line, schedule,etc. of the survey.

( Attended by : Mr.Imafuji, Agricultural
Attache, Mr.Suwa, staff of the office, Mr.
Sugiyama, Leader of the Japanese expert
and the members of the Survey Team }

Courtesy call on the Director-General of the

Department of Technical and Economic Coopera-

tion, consulting on the survey schedule, etc.

Courtesy call at the Department of Agricultu-

ral Technology.

( Stayed in Bsngkok )
Prearrangement between the Japanese members
of the Survey Team and the Japanegse experts
on the evaluation survey.

( Attended by Mr.Sugiyama, Leader of the Japa-
nese experts, Messre.Maruyama and Yamakawa,
Japanese experts and the members of the
Survey Team )}

{ Stayed in Bangkok )



Sep. 18{( Sun. ) Bangkok ——> Korat
Inspection of the Sericultural Research and
Training Centre in Korat.
( Stayed in Korat )
Sep. 19( Mon. ) Inspection of the Sericultural Research and

Training Centre in Korat.

Prearrangement among the members of the Joint

Evaluation Survey Team and the Japanese ex-~

perts on the evaluation survey.

{ Attende by: the members of the Jolnt Evalu-
ation Survey Team ( the members of the Japa-
nese Team, Messrs. Somchart, Sombat and ano-
ther officer of DAT ) and 7 Japanese experts )}

{ Stayed in Korat )
Sep. 20( Tue. ) HKorat-—— Phimai-—= Khon Kaen

The first field survey was commenced by the

Japanese and Thai Joint Evaluation Survey Team.

{ Participated by the members of the Joint
Evaluation Survey Team and Mr.Sugiyama,
Leader of the Japanese experts )

Inspection and survey of Phimai Pilot Sericul-

tural Village and Khon Kaen Pilot Seracultural

village.

( Stayed in Khon Kaen )



sep. 21( Wed. ) Khon Kaen —3 Ubonrat — Udon
Inspection and survey of Khon Kaen Sericultural
Sub-Centre and Uhonrat Pilot Sericultural Village.
( Stayed in Udon )
Sep. 22( Thu. ) Udon -—a3 Chian Pin —— Uden
) Inspection and survey of Chian Pin Sericultul-
tural Villege and Udon Sericultursl Sub-Centre.
{ Stayed in Udon )
Sep. 23( Fri, ) Udon —> Ban Phai -——3 Chonabo -—> Korat
Inspection and survey of Ban Phai Poly-voltine
S8ilkworm Sericultural Village, Ban Phal Weaving
Mill, Chonabo Poly-voltine Silkworm Cooperative
Rearing House and Chonabo Weaving Mill.
{ Stayed in Korat )
Sep. 24{ Sat, } Discussion and report amongthe Japanese experts
and the members of the Joint Evaluation Survey
Team on the results of the first field survey.
( Stayed in Korat )
Sep. 25( Sun. } Prearrangement between the Japanese experts
and the Joint Evaluation Survey Team on the
sec ong field survey.
Preparation for the second fileld survey.
( Stayed in Korat )
Sep. 26( Mon. ) Korat -~ Bankruat — Surin
Inspection and survey of Bankruat Pilot
Sericultural Village and Surin Sericultural

Experiment Station.

{ Stsyed in Surin }



Sep. 27( Tue. ) Surin —-3 Lam Dom Noi —3 Ubon
Inspection and survey of Ubon Sericultural
Sub-Centre and Lam Dom Noi Pilot Sericultural
Village.

{ Stayed in Ubon )

Sep. 28( Wed. ) Ubon —> Mukdahan ——> Sakon Nakon
Inspection and survey of Mukdahan Eericuliural
Sub-Centre and Mukdahan Pilot Sericultural Vil-
lage.

{ Stayed in Sakon Nakon )

Sep. 29( Thu. ) Sakon Nakon —> Korat
Inspection and survey of Sakon Nakon Sericul-
tural Experiment Station.

( Stayed in Korat )

Sep. 30( Fri. ) Discursion and report between the Japanese
experts and the Joint Evaluation Survey Tean
on the second field survey.

{ Stayed in Korst }

Oct. 1( Sat. ) Consulting on the making the intermediate re-
port,

Inspection of the Sericultural Research and
Training Centre in Xorat.
Prearrangement on the third field survey.

( Stayed in Korat )



Oct.

Oct.

Oct.

2( Sun,

3( Mon.

6( Thu.

)

)

)

Korat —— Kabin Buri —3 Rayong

Inspection and survey of sericultural area

along the maln coast of the Gulf of Thailand,

Kuto Sericultural Farm ( Private firm ) and

Pairoj Thai Silk Mill ( Firm filature )

( Stayed in Rayong )

Rayong —> Bangkok

Reporting the resulits of the survey to the

Japanese Embassy and Bangkok office of JICA.

( Attended by : Mr.Imafujil, Agricultural Atta-
ché, Mr.Kitano, Director of JICA office,
Mr.Suwa, staff of the office, Mr.Sugiyama,
Leader of the Japanese experts and the mem-
ber of the Japanese Survey Team )

{ Stayed in Bangkok )

Final conculting with the Thain Government

and officers concerned on the results of the

survey and the line of the further cooperation.

( Attended by ;

( Thai Government side )

( Budget Bureau ) Mrs.Hansa Kaebandit

( Department of Technical and Econonic Co-

operation )} Mr.Sombhong Pattamavichaiporn

Mrs.Nongnath Meerprasert
Mr.Sutin Susila

( Department of Agricultural Technology )
Mr.Chote Suvipakij



{ Sericultural Research and Training Centre )
Mr,Somchat Rattanachata
Mr.Smack Corvanich
Mr.Satit Chanchareon
Mr.Damrong Slenawatana
Mr.Sambat Maneechote

( Japanese Government side )

( Japanese Embassy ) 1
Mr.Imafuji, Agricultural Attache

{ JIcA ) Mr.Xitano, Director
Mr.Suwa, Staff

{ The members of the Survey Team }

Mr.Mori, Leader and 5 other
members
tr.S5ugiyama, Leader of Japanese
experts )
( Stayed in Benghok )
Oct. 7( Fri., ) Bangkok( 8:20 ) — Tokyo( 18:45 )
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CHAPTER 2. QUTLINE OF THE THAI SERICULTURAL DEVELOPMENT
PROJECT AND THE JAPANESE TECHNICAL COOPERATION
PROJECT

1. Outline of the Thal “ericultural Development Project

The Thal Government made a plan to encourage her produc-
tion of the warp raw silk for Thai silk achieving a self-supply
system as a result, while developing stable production of the
Thai silk in a high reputation after the World War II as ex-
port goods as well as souvenirs in sight-seeing industry, ins-
tead of depending upon imported warp raw silk. At the same time
the Thai Sericultural Development Projectwas planned to encourage
cocoon production for the warp raw &ilk at the North-Eastern
farmers, who can get the lowest income in Thailand, making more
income to them to contribute to the stabilization of their farm
management.

Thig development project consisted of experiment and research
to raise the ouite low technical level on culberry cultivation,
silkworm rearing and raw silk reeling, which have been existed
in the North-Eastern part of Thailand since old times, to the
level as high as to produce the warp raw silk; application and
systematization of the techniques, training of technical officers
and technical extension to farmers.

The Japanese Government decided to cooperate with this se-
ricultural development project since the First Technical Coope-
ration Project as signed in March 1969, followed by extension

of terms in the Second and Third Projects which will terminate
in March 1978.



The Project includes businesses as follows.

(1) Establishment of the ~ericultural Research and

Training Centre

An institute will be established in Korat to conduct expe-
timent and research on mulberry cultivation, silkworm rearing,
raw silk reeling, etc., where research and experiment are pro-
moted to create the technigques suitable for the country and
national characters of Thailand, while arranging facilities for
training of technical leaders and training the people concerned.

{2) Reinforcement of Local Sericultural Experiment Stations

Facilities of Local Sericultural Experiment Stations will
be arranged and reinforced to establish technigues on mulberry
cultivation, silkworm rearing suitable for each local area, while
handling production and distribution business of mulberry saplings
and silkworm eggs.

(3) Setting up of Bases for Technical Extension

Sericultural model areas will be set up in the central areas
for technical extension to sericultural farmers, accompanied
with young silkworm cooperative rearing houses and joint mulberry

fields, etc.

2. Outline of the Japanese Technical Cooperation Project
The Japanese Technical Cooperation Project for the Thai
Sericultural Pevelopment Projectstarted with dispatch of one

or two experts according to the Colombo Plan since 1964.



Following to the above-menticned planning of the Thai Sericul-
tural Development Project, the First Technical Cooperation Pro-
ject was commenced on full scale since 1969 as 3-year project
to 1971 supporting strongly the above-mentioned Thai Sericultu-
ral Development Project. Under which, Japanese expert team was
dispatched, cooperation project was planned, experiment and re-
search were commenced to find.out a new sericultural technique;
machines and instruments for experiment and research, sericul-
tural tools, agricultural machines and tools for mulberry cul-
tivation and variougs other materisls were donated; trainees
were received, among others, putiing stress on the buildup of
the foundations. The cooperation was extended for angther 3
years { 1972 - March 1975 ) on :

{1) in the Sericultural Research and Training Centre in

Korat, experiment and research to establish new seri-

cultural technigues, production of parent silkworm eggs of F

1
hibrid and the training of staff of the Centre and Sub-centres

( Khon Kaen, Udon, Mukudasharn and Ubon ), local leaders and
farmers;

{2) in the Centre and Sub-centres, the production, multi-
plication and distribution of silkworm eggs as bred by the
Centre;

(3) technical advice on promotion of the raw silk reeling
industry;

(4) technical guidance and extension on priority by the

establishment of pilot sericultural farm groups;



{5) examination of the tralning of the third nations.to
sericultural technigues;

(6) and donation of varlous machines and materials, among
others.

In the meantime, the Thai Government, on the occasion of
the implementation of the second cooperation project, set up
the Bericultural Division in the Department of Agriculture to
reinforce 1tes administrative mechanism. In conjunction with the
Reclamation Division, Public Welfare Department, Ministry of
Home Affairs, pilot sericultural villages, eic. were estab-
lished to expedite the buildup of the bases for the extension
of new sericultural techniques.

In March 1975, when the cooperation project came to an
end after 6 years durstion, the Thal Government strongly re-
gquested ite extension. In compliance, it was extended for 3
years, up to March 7, 1978.

The third cooperation project is now under way along the
line of the second Record of Discussion, in expectstion that
the consolidation of the Thai sericultural industry on the
fruit of 6 years endeavours according to the first and second
R/D, such as new sericultural techniques spreading deep roct,
will produce a happy result that Thai people themselves operate
the Centre, Sub-centres, etc., in research work, training and

s0 forth, and lead farmers in a proper direction.



CHAPTER 3. kESULTS OF SURVEY

1. Fields of Research

Since the start of thie project in 1969, basic and prac-
tical researches, which could be firectly utilized for pro-
duction field while solwing technical problems, have been en-
thusiastically pursued in the fields of mulberry cultivation,
gllkworm resring, silkworm breeding, production of silkworm
eggs, rulberry and silk pathology and rew silk reeling, in
order to establish modern sericultural techninuee which are
saitable for the natural features and climate of Thailland.

Research results are presented by experts and counterparts
at the annual meeting held in March every year, and published
in the Bulletin of the Thai Sericultural Research and Training
Centre, already coming up to No.6. No.7 is now under printing
with 370 articles in total ( See Table-2 ). Those will become
a valualble data for the development of Thai sericultural in-
dustry in the future.

Lonking at the research resulte, as proved by domestic pro-
duction of the warp raw silk for Thai silk reaching to possi-
blyone auarter of the necessary amount which Hepended largely
upon import previously, it can be ssid as an epoc-msking result
in technical cooperation, consolidating results of eazch research

field.,



The evaluation method in the fields of research was to
extract the resesrch themes connected with items to be estab-
lished as mentioned in the 'Research target' of the "Concrete
items of research to be developed and established with priorities”
of the Report { See page 29 )}, compiled by the 1976 Guidance
and Survey Team; and clareified them into 3 categories such as
"Practical", "Unfeasible' and "Gontinued" which was further
cleassified into 2 categories as mentioned in Table-1, i.e.
nContinued till March 1978" when the Third R/D terminates and
nContinued after March 1978", Congolidating the results of eva-
luation of each theme, targei of the technicsal research was
evaluated. It resulted there wrre remaining pboblems for further
study except following themes whose research targets can be
gald that the technical systematization has been almot completed
ag far as pu tting into extension system.

(1) Establishment of training and harvesting method of mul-

berry field for young silkworms.

(2) Establishment of training and harvesting method of mul-
berry field for grown silkworms,

(3) Tabulation of rearing standerd of young silkworms.

(4) Tabulation of reering standard of grown silkworms ( the
the above 4 items ame prepared by sections of mulberry
cultivation, silkworm rearing and physiclogy )

(5) Breeding of healthy commercial silkworm races ( Section
of improvement of the silkworm races ).

(6) Tabulstion of rearing standard of parent silkworms of

F) hybrid.



(7) Tabulastion of production standard of silkworm eggs
{ Section of the silkworm egg production ).
{8) Establishmnent of raw silk reeling techniques for warp

of Thai silk { Section of raw silk reeling }, etc.



On the other hand, techniques mentioned in the rearing
standart, completed a2t the Centre, reguires local adaptability
from now on, while profitability in selection of silkworm va-
rieties suitable for each rearing season in cooperation with
the silkworm breeding field as well as in mass rearing ( com-
mon experimentation ) of F2 silkworm varieties has been re-
mained for further study.

{3) Pathology

In this field, 50 articles were published, out of which
11 articles were connected with control of mulberry diseases
and pests, 39 articles were on control of silkworm diseases
and pests and 31 articles were connected with the research tar-
get on training and harvesting method of mulberry field and
tabulation of rearing standard of silkworms.

Root rot is the lsrgest problem to study among mulberry
diseases. Only a part of disinfection route and mechanism to
be attacked with disease at the field were found out. A cont-
rol method with grafting in cooperatien with the field of mul-
berry cultivation has already been existed after finding out
the difference of disease resisting property among mulberry
varieties.

Research priorities were given to mulberry scale and
mulberry borer among mulberry pests, and a control method is
under study as a psrt of its physiology and ecology were found
out,

Control methods to poly-voltine silkwarm maggot and pe~

brine among silkworm diseases have already been established.



( Remaining problem )

Having no maintenance custom of mulberry field existed
in Thailand, there has been difficuliy for sericultural farmers
in pracricing of application of enough fertilizers. In this
respect a common experimentation on application method of fer-
tilizers corresponding to conditions of locality based on the
fundamental technique as completed by the Centre has been con-
ducted at the Centre, some Sub-centres and Local Sericultural
Experiment Stations in the current fiscal year, but the Centre
itself could not participate due to shortage of field. This
fact 1s unfavourable in view of guidance and cultivating com-
mon conusciousness among them, s0 that the Centre is reouired
to participate.

Anong others, there remained such technigues for further
study as relationship between weeding and mulberry yield, har-
vesting method of mulberry shoots for 3 reaing seasons ( 6 har-
vests a year of mulberry shoots as combined A and B mulberry
fields, planting of scions for grafting at the field after con-
trolling root rot, bud grafting at mulberry field, utilizing
technique of green manure of the pulse family and survey on de-

nitrogen phenomena at mulberry field.



{2) Silkworm rearing

In this field researches of 76 articles including ones
in training field were published, out of which 48 articles were
connected with the tabulation of rearing staendard of young and
grown young ellkworms has already been praticed at coopera-
tive rearing house of each Pilot Sericuvitural Village, while
the tabulation of rearing standard of grown silkworms has al-
ready been extended into sericultural farmers through the train-
ing. Rearing technianue basing fundsmentally on controelling di-
seages and pests will be contributed to the stabilization of
cocoon crop if the stendard technicue is faithfully followed.

{ Remaining problems )

Connecting with pathalogy field, the largest problem may
be how to stabilize the cocoon crop. Even the technicue has been
established, it happened a bad crop at the rearing spot because
of neglecting the fundamental disease controling technicgue.
Future sericultural development in Thailand will become quite
worse unless disease control technique is developed into silk-
worm rearing. In this respect, with conducting a fact finding
survey at bad crop areas making of c~untermeasures and estab-
lighing of disinfection method should be reacuired. In addition,
having constructed the rearing room of grown silkworms with
block, brick and slate instead of originally planned wood, it
15 advantageocus in disinfection due to its tightly closed type
but it happened a bad crop in the rearing season of high tempe-
rature due to 1 ack in heat proofing and aeration, so that an

inprovement measure is regquired.



(1} Mulberry cultivation

In this field of research 100 articles have already been
published, 72 articles out of which were connected with establish-
ment of training and harvesting method of mulberry fields for
young and grown silkworms as referred to Table-1, shaoing each
name of articles ( and so forth ). The training and harvesting
method of mulberry field for the purpose of 4 rearings a year
as well as field maintenance have already been established,
while the technique has been illustrated and extended into the
sericultural farmerss side.

By March 1973 the training and harvesting methed of mul-
berry fields for young and grown silkworms corresponding to the
6 rearings a year will be prepared with illustrations and ex-
planations.

In addition, as countermeasures to the root rot which
is a large obstacle in mulberry cultivation, attantive results
have been obtained in referring of disease-resting mulberry
varieties, controlling measure by grafting, etc. during the
progress of research as cooperated with the pathology field.

By March 1978, aeg controlling method of root rot, practical tech-
nigues such as grafting methed ( illustrated ), mass produc-
tion of scions, early-yield mulberry field employing the group
planting of cuttings, etc. will be obtained.

Fig.l and Fig.2 show resulte of the meteorological ob-

servation since 1972 as existed at the Centre in this field.



Two new chemicals replacing Seresan, disinfection agent,
are under testing as control method to muscardine, and the re-
sults are expected to obtain by March 1978. A method of diag-
nosis of flachrie together with muscardine is under study. Cur-
rently a fact-finding survey on & bad crop is under way at the
Pilot gericultural Villagec.

{ Remaining problems )

A research has been conducted on root rot since the be-
ginning of this Project, but it has met a dead-rock such that
even separation of pathogenic fungi could not be succeeded. The
previous Survy Team recommended the suspension of this research
as it was no hope to get a success during the term of the co-
operation project. However, being an important problem to be
solved in all means in order to develop the Thai sericultural
industry, it will be necessary to take a measure giving direc-
tion of study from now on by organizing an expert team compoged
of researchers on plant pathology, plant physiology and soil,
Testing of the root rot resisting mulberry varieties and study
connected with pest control are remained.

A control method should urgently be established to As-
pergillus disease and Nuclear polyhedrosis which are seemingly

the main reason to bad crops at the production spot in the field
of silkworm rearing as mentioned above. 4 research on identifi-

cation of sick silkworm is under way as softening and decompo-
sition of silkworm is fast due to high temperature in Thailand
and as difficulty of classification of kind of diseases on a
s1ck sillkworm, but this problem should urgently be solved as

xt should be a basic knowledge to establish a control method.



(4) Silkworm breeding

In this field there were 47 articles published, out of
which 32 articles were connected with the target of research
on breeding of commercial silkworm varieties. Breeding of pa-
rent silkworm varieties suitable for natural features of Thai-
land and aptitude testing of those hybridation patterns have
been conducted in order to be utilized pfactically. There are
2 Japanese straines of Kl and KG , 5 Chinese strains of T, KB

and th, 6 combinations of hybridation patterns of Kl X th
H

Ky x Kgy Kyx T, Ky x Ky, ( K x T)F, , ( Ky x Kg ) x Ky

as utilized practically. Among others many strains as mentioned
in Table 3 { Experimentation on the Improved Silkworm Hybrids )
ware.under breeding.

The comparison experimentation on eilkworm hybrids, com-
menced last year, hes been conducted in cooperation with the
Centre, 2 Sub-centres and 4 Local Sericultural Experiment Sta-
tions. Each institute has been familiar with such experimenta-
tion and results of the experimentation are mentioned in Table
4. Such experimentation is required to corduct actively from
now on in order to intensify the joint responsibility among in-
stitutes.

{ Remaining problems )

Recently imported silkworm eggs frem Japan are reared
at reclaimed villages, etc. where it is said that the silkworm
eggs distributed by the Centre are not strong enough, so that

breeding of silkworm varieties with priority to stronger ones

is required.



It needs a lohg time in breeding stronger commercial silkworm
varieties and establishment of its hybridation patterns, which
will be the foundation of the Thai sericultural development.
In this connection, even after the termination of this coopera-
tion project well-trained technical officers having silkworm
vreeding technioue should become a core to pay every effort to
higher technique on silkworm breeding in a long run, while test-
ing of adaptability of hybrids and comparison experimentation
on hybrids should be continued.
(5) Silkworm egg production

In this field 53 articles were published, all of which
were connected with target of research. Tabulation of rearing
standard of parent silkworms has been completed. Among practic-
ing of silkworm egg production technique, technique itself has
almost been completed, out of which technical standard has been
established in the silkworm egg handling method and artificial
hatching method as shown in Table 5. With the completion by
March 19978 of tabulation of working manual on the silkworm
production process and preparation of the calculater of dates
on the silkworm egg production, etc. ( Fig.3 ) the technical
standard will be established.

Situation of the silaworm egg production and distribution
by the Centre at Korat is shown in Table G.

( Remaining problems )

Even the silkworm varieties bred at the field of silkwornm
breeding have been improved to meet with national features of
Thailand, the ancester was not the Tropic strain but originated

in the Temperate Zone, In the current silkworm egg preservation



technique which preserves the silkworm eggs at the natural high
temperature ~cept refrigerating period, distributed silkworm
eggs to sericultural farmers suffered from bad harchability often,
resulting bad crop and the silkworm varieties bred at the Centre
lost reputation. In this connection, establishment of the silk-
worn egg preservation technique with reviewing the preservation
method should urgently be made as important problem to study.

Also stabilized supply of necessary silkworm eges is
auite important,became it becomes the foundation to the Thai
gericultural development., In the future the mass productien
technioue of silkworm egge suitable for natural and social fea-
tures of Thailand should be urgently established and taken root
{ including meking e-production plan and practicing ) {o meet
with increased demand of silkworm eggs following to increase
of sericultural farmers groups as established by the Pilot
Sericultural Villages and USAID.

Among others, utility experimentation on the prefabri-
cated moth preservation room ( donated in 1977 }, confirmation
experimentation on the newly bred silkworm varieiies and refri-
gerating limit experimentation on the newly bred silkworm va-
rieties should be conducted continuously.

Besidws, the refrigerator should be.maintained completely

as a life or death matter to the silkworm egg production.



(6) Raw si1lk reeling

In this field 47 artieles were published, out of which
43 articles were connected with target of research.

Technical standard has been established on raw silk reel-
1ng process of drying of fresh cocnans, storing of cocoons, se-
tection of ¢ocnons, cocopon cooking, reeling, re-reeling and
finishing arrangement; .nd throwing processing process of raw
g1lk soaking, winding, plying, throwing, re-winding.

tlso technical standard on the doupion silk production
process made of rejected cocnons ( See Table 1 Fesults of eva-
luation on the rcsearches, and Fig. 4 Production process as
illustrated ).

Determination method of purchase price of fresh cocoons
has been made according to the new method since July 1977 when
the o0ld method was revised.

In other wordes, putting price of the amount of reelable

cocoons ( fresh ) necessary for producing one kg of raw silk

at 400 wgptg, raw silk yleld of cocoon shell ( raw silk percen-
tage of cocoon shell ) at Y3 %, respective cocoon price is cal-
culated according to shell percentage with the abvovr factors.

In caleculating of the rejected cocoon ( fresh ) price, the

price of the rejected cocoons necessary for producing one kg

of doupion silk is put at 140 bahts and douplon silk yield of
rejected cocoon at 12.42 %. With the above-mentioned calculation
formula a simple calculation table is preprred for quick refe-
rence in combination of shell percentage with rejecting cocoon
rercentage. Therefore, purchase price of fresh cocoon is deter-

mined with raw silk yield as more correspondingly than before



and coneideration of economic value of rejected cocoon ( See
Table ? Cocoon price calculation table for reclable cocoon and
rejected cocoon, and Table 8 Cocoon price table ).

( Remaining problems )

Ais mentioned in above, the raw silk yield at 73 % chows
that such raw silk yield is not good enough, particularly a lot
of 1ow quality cocoons including sick worm cocoons are produced,
no utility value of waste silk, In this connection, it is nece-
ssary to increase the reeling efficiency in general by improve-
ment of cooslng method of low quality cocoons and establishment
of reeling technique in accordance with the change of type of
automatic reeling machine. Considering that there is no guality
evaluation standard on the thrown silk for warp of Thai silk,
studies on this evaluation standard, doupion silk evaluation

standard made of rejected cocoon and the conditioned test system.



2. Field of training

Training conducted at the Sericultural Research and Train-
ing Centre in Korat is made four times a year at every silkworm
rearing season, not only for counterparts as routine, but also
for Etaff of Sub-centres, staff of Local 2ericultiural Experi-
ment Stations, extension officers and sericultural farmers at
the Pilot Sericultural Villages. Cntents of the training are
shown in the Table 9 totalling 28 times with 854 people as
trained on sericulture.

Majority of the trained people was sericultural farmers
amounted to S48 people ( out of which 427 people were the re-
claimed farmers ), while 306 others were staf{ of Sub-cntres,
Local bericultursl Experiment Stations, Department of Agricul-
tural Technology, Department of Fxtension,etc., ( See Table 9 ).
Since the beginning of training in 1970 approximately 100 - 150
people have been trained every year, particulerly contents of
the training have been filled up recently as shwon in Table 10.

Among farmers women trainees have increased remarkablly,

and by age-group young people of 10 years and 20 years old
occupy a majority. Subjecte of the tralning consist of 8 itenms
such as mulberry cultivation, mulberry disease and pest, silk-
worm disease, silkworm egg, silkworm breedinr, raw silk reeling
and general education, while priority is given to practicals.
Training hour amounts to 300 hours in practicals and 30 hours
in lectures, totalling about 330 hours. Daily training hour is
full day or 10 hours for a month. For the beginners in silkworm
rearing, audio and visual education with movie films and pro-

jector slides, etc. on sericulture are used getting success.
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Practicals are existed with priority to fundamental work for
silkworm rearing, getting a great success. However, there hap-
pened bad crops sporadically at the rearing spots, becaunse se-
ricultural farmers did not give encugh attention to such im-
portant matters as disease and pest control, disposition of
silkworm feces and litters having close relstionship with silk-
worm disease, etc.; proving that their technical knowledge and
practicing were not partly setisfied. However, through this
training almost of sericultural fermers are engaging in their
sericultural work with conguered highly technigue on rearing
of bi-voltine silkworms. When the contest of excellent sericul-
tural farmers was held in 1976, the first and third place win-
ners in Phimai Pilot Village and the first, second and third
place winners were the trainees, proving that the training was
actually effective. They are young men and women,trained on
the modern sericultural technioues, who are going to engage
in newly developing sericulture, and by whom future develop-
ment of Thai sericultural industry will be promised.

In addition to the above general training situation,
5 special trainings to technical officers were conducted one
each on Raw s5ilk reeling training { 1971 }, Stabilizing erop
training ( 1976 ), Refrigerator maintainance training ( 1976 ),
Technical training on silkworm egg production ( 1976 ) and
Tractor hesndling and maintenance training ( 1976 )} ( See Table
9 ).



Those trainin; s are dundamental factors to let the mo-
gern sericultural technioue take root in Thailand, and quite
so important field that strengthening measures to conduct each
training to meet with each object systematically, deeply and
t1ghtly are required.

Training of counterparts said to be generally under good
progress through routine study or field guidance or dispatching
them to the training in Japan. Counterparts dispatched to Japan
have amounted to 30 persons so far on subjects as shown in Table
11, Directors of the Centre and Sub-centres, responsible for
leading and superviging in the trained in researches, may need
the research managing training because of necesslity in super-
vising and managing inside and outside their institutes as well
as levelling up of their capability.

Training of extension officers is as shown in Table 9,
giving them for the time being priority to arrange the exten-
sion sysyem in Pilot Sericultural Villages, particularly for
the staff in charge of sericulture among staff at the Reclaim-
ing Offices field guidance has been given corresponding to
actual situation of their area on technical guidance to seri-
cultural farmers. Furthermore, deep and tight training is re-

auired to let them have superior capability and higher knowledge.

Advancement of the modern sericultural development in
Thailand depends on whether the extension and guidsnce system
is well organized or not. Almg with the strengthening of the
extension system, increasing of capability of extension officers
is 80 reguired that significance of importance of training is

understandable. In this respect training of technical officers

tannot be madr once but increase of training times and filling



up the training contents are required.

Training of extension agents, responsible for sericulture,
was under the administration of the Department of Extension, but
in 1977 it was sonsigned to the Department of Agricultural Tech-
nology, which can arrange its own line. Incressing plen of ex-
tensionofficers { 150 officers in 5 years ) is advanced, while
50 officers are trained at the Centre in Korat in this year.

In this connection future activities of extension agenis are
expected.

Training of sericultural farmers, originally to be made
by extension officers or Sub-centres as planned in this Coope-
ration Project, is made mainly at the Centre,; because the
Sub-centres have not reach the level piving such fraining yet
as those have not been fully equiped. At Surin Sub-centre train-
ing facilities have been newly equiped, so that the training
there has been scheduled to begin in 1978.

Humber of reclaimed farmers by each Pilot Sericultural

Village is shown in Table 12.

3. Field of extension

As bases for extension of sericultural techniques, estab-
lished at the Sericultural Research and Training Centre, Pilot
Sericultural Villages are planned to be established 2 villages
each near the Centre and Sub-centres; and also those are expect-
ed to play quite important roles in the future sericultural de-

velopment as foundation for enc-uraging of the modern sericul-

ture in Thailand.



(1) Pilot sericultural village

As the working business of the Public Welfare Office,
Ministry of Home Affairs, Pilot Sericultural Villagee are golng
to be established at 11 places throughout the country, out of
chich the cocoon producing ones are 7 villages such as Phimai,
Prasat, Bangruad, Mukdahan, Ubolrat, Chiang-pin and Lam-Dom-Noij;
while remaining 4 reclaimed villages are going to practicing
except Huoy Luong.

Phimai Pilot Sericultural Village has started in 1973
as the first one when the new sericulture with bi-voliine silk-
worm variety wae commenced. As it is directly under the Seri-
cultural Research and Training Centre in Korat, guidance was
made so thoroughly that the cocoon production amount is the
largest ( See Table 13-A ) and the future development is ex-
pected as advanced sericultural area.

Cocoon delivery to the Centre amounted to 5.3 ton in 1974,
increased to 5.8 ton in 1975, but decreased since 1976 and none
in 1977; the fact like that attracts attention { See Table 13 ).

Looking at the silkworm varieties, having the closest
relation with silkworm rearing, the most suitable varieties
suitable for climatic conditions in Thailand and reared in se-
ricultural farmers are such bred onee at the Centre as Kl x K6’
KM x Kg x Ky ), Kg x Kl , Ky x Ky, » ete. In “eptember 1977
commercial silkworm eggs of 240 cases ( Kinsho x Showa ) were
imported from Japan,which were reared in good health,instead of
anticipated concept that the imported eggs could be week in rear-
ing, and harvested in good yield with higher crop per case of
egge and rich shell percentage, resulting 20 - 30 % higher co-
coon income than that of eggs distributed by the Centre. In this



respect a careful and rapid study is desirable as 1t is thought
an important problem whether the above-mentioned good results
can be available throughout a year or not.

A young esilkworm cooperative rearing house has been
established to each Pilot Village, accomplishing the purpose
as expected; but mainly it is actually like a joint rearing of
each shared silkworms there by each sericultural farmer because
of the reason that each one's silkworm rearing cannot be con-
signed to others. In this connection, arrangement will be re-
quired to organize a system bringing the merit of the young
silkworm cooperative rearing into full play with improvement
in resring technique of each sericultural farmer.

The project connected with USOM established a young
silkworm coopearative rearing house of the similar capacity
at each respective Pilot Village at the same time ( See Table
1h-4 ).

Many silkworm cooperative rearing house each has a rear-
ing capacity of 60 - 100 cases of egps at most ( reared up to
the third instar ), with 60 - 80 ral of joint mulberry field.
Almost no techniques on mulberry cultivation,and training and
harvesting method of mulberry field have been introduced. In
this respect, as such mulberry field is not good for exhibition
purpose in Pilet Villeges thos e mulberry fields should be im-
proved to good ones by introducing new techniques as soon as
possibtle in order to make the referring standard mulberry field

for sericultural farmers ( See Table 14-B ).



Installation of grown silkworm rearing rooms by sericul-
tural farmers have progressed in goad order, but newly partici-
pation of farmere into sericulture is in a difficult situation
due to shortage of fund for increased cost of consiruction re-
cently.

Size bf rearing room is almot same at each Pilot Village,
Many have 1.5 -~ 2.0 cases of egges for one time of rearing. Almost
of rearing rooms have been constructed according to the design
guided by the Centre as modern model rearing room suitable to
each area. However, even there are good rearing rooms, many
farmers heve no well eouiped water tank from which water is sup-
plied to disinfect rearing rooms and tools as resuired for di-
sease control. There are some farmerswho.dispose silkworm feces
and litters around the rearing rooms though such are connected
with spread of silkworm disease.

Interval between silkworm rearings is limited to a short
peried because of many rearing times ( 5 - 8 times ) a year in
Thailand, so that perfect disinfection cannot be expected. In
order to avoid bad crops which might happen due to spread of
Bllkworm disease, a thoroughly disease control messure is ur-
gently required. Particularly in the reclaimed area an insuring
meagure of water is necessary for disinfection as there is 2 sea-
son even in short of drinking water., There were many farmers
who suffer from none of cocnon crop, 20 % crop or 30 % crop
because of spread of silkworm disease according to the question-
naire for this tinme.

Analyzing the result of cocoon production by sericultu-
ral farmers in 1976 ( See Table 15 ), there was a large diffe-

rence in eocoon production amount as pointed out in spite of



no large difference in mulberry area, This owes to differences
in rearing times, cocoon yield per case of egrs and efficiency
of mulberry fields such that rearing times ranged once to 7 -

8 times, cocoon yield of eggs showed a difference of 10 - 20 kg
and total length of mulberry shoots at mulberry shoots at mul-
berry fields had a large difference. Those obstacle factors
against the increase of productivity should be required to re-
move by a complete countermeasure.

The most important problem as remained for future reso-
lution is the one how important the stabilization of cocoon crop
15, in other words, by which thorough disease and pest control
measure can be established. Alng with the above, a double crop
may be possible even in the current area if culivation method
of mulberry field is aimproved by t%etter cultivation to increase
efficiency of the mulbverry field. Though application of chemi-
cal fertilizers is difficult in the current situwation, it may
be comparatively easy to apply more compost, crude and large
organic matters as well as introduction of green manures of
pulse family into mulberry fields. Following to the stabili-
zation of cocoon crop, this is another important problem for
future sericultural development.

Even it is difficult in a direct comparison due to dif-
ference of conditiong efficiency of the mulberry field ( cocoon
yield per unit area ) is quite low like 1/5 as compared with
as in Japan, so that its improvement is an item to be solved

seriously to materialize the modern sericulture.



Pilot Sericultural Villages as bases for taking the mo-
dernization of sericulture root have generally been fixing tech-
nigues by earnest efforts of leaders concerned, proper extension
and guidance. Furthermore, thorough penetreztion and higher ef-~
ficiency are Eteongly required from now on.

In.this connection, with tight cooperation among experts,
technical staff of the Centre and Sub-centres as well as staff
of keclaming Offices to materialize the penetration of techniaues
{ 1ncluding management ones ) to sericultural farmers are ear-
nestly desired. In doing so, to clear up tasks of cooperation
and inter-relation between organizations concerned and to take
reinforcement measures on mutusl cooperation and tieing up sys-
tem are desired.

In the mean time, outline of the ouestionnare which was
surveyed to sericultural farmers and other farmers in Pilot
Villages is shown as follows.

(2) Questionnaire in Pilot Villages

A guestionnaire was surveyed to farmers in ? Plilot Vil-
lages ( reclaimed area ), according to the survey items ( See
Table 16 } to sericultural farmers, taking 6 - 10 farmers a
village totalling 45 farmers; while the survey items ( See
Table 1?7 ) to non-sericultural farmers, taking 3 farmers a
village ( 2 farmers to one village ) totalling 20 farmers,

In this survey method no statistical system has been considered.
(A) Outline of results of the ouestionnaire to sericultu-

ral farmers in Pilot Villages

{a) Situation before introduction of sericulture



(i)} ¥anagement before introduction of sericulture
depended apn types of upland crops ( caesaba,
jute, sugar cane, kenazf, etc.), rice crop or
rice and upland crops with which buffalces,
cattles, porkers, etc, were intrnduced, accord-
ing to conditions of each reclaimed land. Size
of cultavation corresponded to the allotment
of reclaimed land, i.e. 25 rai, 1% rai, etc.,
but as seen in Phimal, Chiang-pin and Bangruad
there were lsrger size farmers who bought more
land as lans transaciion becomes possible after
5 yesrs of settlement.

(ii) livelihood before introducti-n of sericulture
was classified into 60 % as usual, 22 % as better
and 18 % as worse.

(iii) Motive of introduction of sericulture was al-
most as suggested by the Government, while there
were a few who wWereu.suggested by other people
in Phimai.

{iv) Experience in sericulture was varied according
to reclaimed }ond such as many cases with no ex-
perience in sericulture introduced sericulture
in Phimai, Mukdaha and Bangruad; and only far-
mers experienced in sericulture in Ubolrat, Lam
Dom and Noi.

(b) Situation after introduction of sericulture
{1) All farmers received the Government or other

fund ( 5,000 - 25,000 bahis, interest rate of
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8 % pep annum for 15 years ), invested to es-’
tablishment of mulberry fields, constructicn

of silkworm rearing rooms, purchase of seri-~
cultural tools, etc.

Attention must be made to the interest amoun-
ing to 1,600 bahts per year if a farmer borrows
20,000 bahis, eouivalent to cocoon velue of one
crop of 2 cases of eggs.

{(ii) At the time of introductaon of sericulture al-
most farmers received training at the Centre or
Mukdahan Local Sericultural Experiment Station

as example for 30 - 60 days. Half of them felt
the contents of training difficult, while other
half not difficult ( or ordinary ). Almost keep
the contents of training in mind.

(iii) On difficulty in techniques after practicing
the sericulture actually, judrement varied
quite widely,i.e. 30 % each for difficult,
easy or other.

(iv) On rearing times the survey was made on that

of the current year ( i.e. January - August )},
60 that the answer like 2 - 4 times may mean
4 - 8 times per year.

{v) Cocoon crop amount vavaried among farmers as
difference of size of coses of egrs to be hatch-
ed, loss during rearing, etc. There were far-
mers In a congiderablly large size shown in

examples as 500 kg, 250 kg or 240 kg in Phimai,



eauivalent to 1,000 kg per year in 8 times of
rearing with a size of 9 ceses aof eges in the
case of Phimail as example. But, generally speak-
ing, half of farmers producing less than 50 kg
each, including such as the one having no crop

because of silkworm disease.

(vi) Future opinion on sericulture, increasing

minded farmers to get more income were 45 %
in Ubolrat and Mukdahan while ones wanted to
maintain current level were 45 % in Phimai

and Prasart.

(vii) almost farmers answered to know sericultural

guidance institutes like the Centre in Korat,
Sub-centres, etc.

{ Referring the above-mentioned to Table 18
"Results of Nuestionnaire to Sericul tural

Fsrmers in Pilot ~ericultural Villages".)

(B) Outline of results of the ouestionnaire to non-sericul-

tural farmers in Pilot Sericultural Villages

{a) Througn all the surveyed farmers it is not thought

(b)

that their managing situation was not necessary to
introduce sericuliure except a few farmers as con-
sidered with size of management, introduced crops,
annual income by crops, etc, { Gross proceeds per

nuit zrea { rail } by sericulture are the most pro-
fitable as compared with thst by rice or cassaba.)
Half farmers had experience in sericulture, other

half hzd none, while the sericultural minded were



{c)

(d)

at 60 % and others at 4O %.
The most difficult problem in farm management was
poor capital fund and facilities in Lam Dom Noi,
Prasert and Bangruad, no irrigation system avai-
lable in Mukdahan. In general it can be said that
shortaze of fund was the problem,
Sericultural minded farmers occupied 60 %. It is
observed there were considerable number of farmers
who were latent to transfer the traditicnal upland
crops like casraba, etc. to introduction of modern
sericulture which is the most profitable and capital
intensively among crops.
However, in introduction of sericulture which is
more capital intensively than any other crops, re-
sults of stabilization of cocoon crops, increaseof
income, etc. for the sericulture introduced farmers
( by the Centre system or by USAID{ former USOM }),
as connected with borrowing of fund, will seemingly
affect to the developing speed,
{ Referring the above-mentioned to Table 19 ' Re~
sults of Questionnair to non-Sericultural Farm-

ers in Pilot ®ericultural Villages" )



4. Management of the Centre and Sub-centres

The cooperation for the development of Thai sericulture
is suppogsed to be promoted by the cons&lldation and reinforce-
ment of the Sericultural Research and Training Centre in Korat
and 4 Sub-centres. Aspointed out by the previous guidance teams,
those are in idfferent organization from as in the main and
brench stations of the National Sericultural Experiment Station
in Japan. Those are independent institutes respectively as or-
ganized in parallel, so that cooperative relation and common
conesciousness are not sufficient. In this respect, it is ears
nestly necessary to c¢larify the division of business and co-
operation between the Centre and Sub-centres, and to take mea-
sures to strengthen the cooperation and liaison among them.

(1) Sericultural Research and Training Centre in Korat

The cooperation for the development of Thai sericulture
has begin with the construction of the Centre, which has been
equiped so far =zs shgwn in Fig. 5 with about 30 buildings includ-
ing the main one and mulberry fields. In addition, 7 Japanese
experts and staff of Thailand as shown in Table 20 have been
posted currently. As mentioned in paragraphes {1}, (2) and (3)
of thic Chapter, the _business of the Centre hae been progressed
in good order, and the Centre has become the central institute
in the name and reality. Evaluating with the R/D, the Center
has established more than 100 % in its equipment and personnel
posting.

However, when the leaders in charge of advancement of
experiment and research on the Thal sericulture were asked for

evaluation of counterparts in each section, majority of tech-
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nical sides were evaluated highly, but planning, practicing,
summing up and lesding on researches were evaluated as middle
or low; so that further guidence and training are reguired.
{2) Sub-centre

Equipment of the Sub-centres has been progressed steadily,
but equipments and personnel posting have not been satisfied
yet, as evaluated at about 70 - BO % according to the schedule
planned by the R/D. Progreess of equipment and business at the
sub-centres are shown in Table 21, where production and dis-
tribution of silkworm eggs and distribution of mulberry sap-
lings have been under way while guidance of farmers has been
just started and only a few of experiment and research have
been exixted.

At some Bub-centtes it happened a large loss of crop
in the parent silkworm rearing, because no disinfection was
existed as the interval period between rearings was limited
due to the tight schedule like the silkworm egg production,
farmers training and the egg production again. This should not
be happened at such Sub-centres which are responsible for trans-
ferring the sericultural techniques established at the Entre
to pilot sericultural farmers. It owed to lack of proper person-
nel posting.

However, production technique on the F, hybrid silkworm

1
egrs has been taking root at the Sub-centres, which was thought
difficult at the beginning. 1If priority is given to such silk-

worm egg production, another measures such as suspension of

farmers training or establishment of a new independent training

facility outside are required.



On the other hand, common experimentation between the
Centre and Sub-centres on the hybridation of improved silk-
worm varieties and the application method of fertilizer to
mulberry field have been conducted. Furthermore, more common
experimentations should be conducted so strongly that make re-
latron between both centres tightly; and at the same time
raising the efficiency of exderiment and research should be
mzterialized.

In all means, priority should be given to secure the

personiel and the thorough training of technical staff.

5. Donation of Machinery and Materials

For the last 9 years, machinery and materials have been
donated for the Sericultural Centre, Sub-centres and pilot vil-
lages as listed in the following table. These hsbe been effec-
tively used for the introduction of bivoltine silkworm rearing
by Sub~centres, pilot villages, to say nothing of the Centre.

45 reported by the Survey Team, there were damages by
white ants at refrigerators of some Sub-centres, the donated
machinery and materlals cannot be properly used unless an urgent
repairing is made., Also reported that excellent sericultural
extension agents are doing activities to raise up the income
of sericultural farmers with full use of donated machinery and
materials in pilot villages.

This project has a long cooperation perioed and another
technical cooperation for 2 yesrs as Follow-Up after March 1978
will be scheduled, while spare parts will mainly be donated to

maintain the machinery as donated during past 9 years.,



List of Donated Machinery and Materials

Sum

Year 1,000 yen Destination and kinds

1969 68,368 For the Centre { rearing machinery,

machinery for pathological research,
refrigerators of silkworm eggs, ma-

chinery for mulberry cultivation,

vehicles )

1970 L0g For the Centre ( reeling machines,
( carry-rver ) machines for mulberry cultivation,
books )

1970 55,270 For Sub-centres ( refrigerators of

silkworm eggs )

1971 2,82y, For the Centre supplements to ( reel-
ing machines, machines for mulberry
cultivation, and refrigerators of
silkworm eggs )

1971 49,858 For the Centre ( trenchers of back-hoe
type, supplements to donated machinery
and materials )

For Sub-centres ( rearing machinery
and materials, refrigerators of silk-

worm egges )




1972

49,377

For the Centre ( reeling machines,ma-
chinery for engineering and iron works,
vehicles )

For Sub-centres ( rearing machinery and
materials, refrigerators of silkworm
eggs )

For sericultural farmers groups { ma-
chinery and materials for cooperative

rearing of young silkworms )

1973

55,000

For the Centre ( supplements to agri-
cultural machinery, reeling machines,
fertilizers, books )

For Sub-centres { machinery and ma-
terials for silkworm rearing, refri-
gerators of silkworm eggs )

For sericultural farmers groups ( ma-
chinery snd materlals for coopepative
rearing of young silkworms, fertili-

Zers }

1974

57,000

For the Centre ( machinery and mate-
rials for engineering and iron works )
For Sub-centres ( apparatus for pebrine
inspection, vehicles, machinery and
materials for communications }

For pilot villages ( reasring tools,
fertilizers, machinery and materials

for mulberry cultivation )




1975

41,192

For the Centre ( agricultural machines,
supplements to reeling machines, ferti-
lizers, audio-visual aids )

For Sub-centres ( machinery and materi-
als for silkwrom rearing )

For piyot villages ( machinery and ma-

teterials for silkworm rearing, ferti-

lizers )

1976

46,762

For the Centre ( supplements to agri-
cultural machinery, reeling machines,
supply fixtures to ferrilimers, pa-
thology, silkworm egg and breeding;
rearing tools, etc. )

For Sub-centres ( machinery and mate-
rials for silkworm rearing, fertili-
Zers )

For pilot villages ( machinery and ma-
terials for silkworm rearing, fertili-

Zers )

1977

100, 020
{plan)

For the Centre ( Agricultpral machi-
nery, reeling machines, fertilizers,
audio-visual aids, fixtures for expe-
riment and office use, rearing tools )
For Sub-centres ( apparatus for peb-
rine inspection, machinery and materi-
als for silkworm rearing, fertilizers )
For pilot wvillages ( machinery and ma-

terials for silkworm rearing, fertilizers )




6. Method of delivery

At the time of termination of this cooperation project
in March 1978, discussion between the Survey Team and the ex-
perts on the method of delivery of techniques and donated ma-
chinery and materials, etc. to Thailand have reached a con-
clusuon that confirmation may be enough to the ledger of pro-
pertiés which are now under arrzngement by the Thal authori-
ties as the donated machinery and materials have become hbre
properties at its arrival at Thailand. However, there are some
fixturesfixtures, etc. having been used exclusively by the ex-
perts, which cannot be hzndled by Thri officers, The Team re-
commended to arrange the handling manuale of those fixtures.

Established techniques have been delivered to counter-
parts through routine research activities, and the results of
researched are published in the ' Bulletine of the ThalSericul-
tural “esearch and Training Centre".

In addition, almost of the systematized techniques to
be introduced to pilot sericultural villages will be published
by iarch under compiling by the experts earnestly with contents
as understandable for technical officers leading farmers as well

as farmers themselves.
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7. Current situation of the Thai Bericultural Industry and This

Technical Cooperation Projectds Extending Influences

As Thailand has become to produce warp raw silk with this
Technical Cooperztion Project, the importation of warp raw silk
has been limited to 3 times as much as the holdings of Thal raw
gilk since March 4, 1976 by law { effective on April 12 ). The
target im- thatrparp raw silk will be completed selfsupplied in
§ years. ( See Table 23-1 ). However, 4 filatures are currently
in operation, produced 2,262 kg of raw silk during March through
august this year,only 40 % of the target ( 5,777 kg, cequiya-
lent to 17,700 kg per year ). ( See Table 23-2 ). In this con-
nection, it is observed that weavers are suffering from decrease
of rew silk for weft in the market, while the Government is
¢ountermeasuring in planning of introducing techniques such as
replantation of mulberry field, disease control and fly control
into poly-voltine silkworm rearing like that in bivoltine one.

( Table ).

Pilot sericultural villages connected with this Project
have difficulty in development due to shortage of fund, etc.,
but those connected with USAID are developping along with the
plan even behind the target established at the beginning as
10 settlements are going to commence the silkworm rearing be-
t¥een July of this year and February of next year, and cocoon
production has blready been exixted partly.

There are many business, other than those directly con-
nected with this Technical Cooperation Project, adopting tech-
nioues established as the results of the sericultural technical

coovperation of three times for 9 years. Those can be regarded



as the large influence extended by this Technical Cooperation
Project. Thoee have been introduced fo the Pilot Sericultural
Village Project by USAID ( former USOM ), the King's and Queen's
Project, the independent sericultural development projected
planned by the Thai Government or Prefectures, the gericul-
tural firms, etc.,by which the technigues are put into practical
use in bivoltine silkworm rearing as well as polyvoltine ane.
Those facts may be special features to be partivularly mentloned

among this Technical Cooperation Project.

Chapter 4. CONTENTS OF THE DISCUSSION WITH THAI PEOPLE

(1) Evalvation survey

The Bvaluation Survey Team held field surveys, inspections
and repeated discussions jointly with Thal Government officials
concerned and dispatched experts, and made the following Summary
Report ( written in Japanese and English ) which was agreed upon

by Thai Government.



Summary Report on the Thal-Japan Joint
Evaluation of the Technical Cocperation
Project on Sericulture Developmznt in Thalland

The Thai-Japan jolnt evaluation team for the Technical
Cooperation Project on the Sericulture Development in
Thailand consisted of the representatives of the Department
of Technical and Economle Cooperation, the Budget Bureau
and the Department of Agriecultural Technology and the
Japanese evaluation team headed by Dr. Nobuyuki Mori,
Director of Kyushu Branch of National Sericultural
Experiment Station, Ministry of Agriculture and Forestry.
{list of Participants Annex II)

The joint team visited the Sericultural Research and
Training Centre, the four sub-centres, several local
sericultural experiment stations and self-help land settlements
in the North-East Region of Thailand, and made necessary
studies from September 16 to October 6, 1977 for the
purpose of evaluating the results of approximately nine
years Technical Cooperation Project being carried-out under
the Record of Discussions of 1969,1972 and 1975.

The joint team reported the following findings:
1. General evaluation:

The results of experimental research on various technical
problems in sericulture have been fully utilized in
production through the training and extension activities,
Warp of the Thai silk used to depend upon, import from the
other countries at the time of inception of the preject,
but at present approximately one-fourth of warp is being

produced by bivoltine silkworm in Thailand,



This fact merits our attention as a remarkable result
of the 9-year technical cooperation effort, although a
number of technical problems remain unsolved.

2. Experimental Research:

The techniques developed under the project and the
remaining issues are as shown in Annex I. In order to
solve these issues and promote the further development of
sericulture, the following technical considerationiwill
have to be made.

(1) To protect silkworms from various disease thereby

stabilizing the cocoon crop production.

(2) To facilitate mass production of silkworm epgs
in order to meet increasing demands by using
silkworm races bred in the Centre.

(3} To increase the land productivity of mulberry fleld.

(4} To improve reeling efficiency for production of warp.
3, Training and Extension

Sericultural training at the Centre for the farmers
is making satisfactory progress. Production of warp from
bivoltine silkworm races using the model silkworm rearing
room is becoming increasingly popular. Furthermore, it
would be necesaary to lncorporate the research results in
training and extension according to lecal conditions.

Training:

(1) Technical officers in the Centre and Sub-Centres
are performing their roles satisfactorily in their
respective flelds of technical specializatien.
However, there is a need to improve upon their
Planning and training capabilities.

(2) It is essential to further provide extension officers
with intensive training to ensure a transfer of

sericultural techniques to the farmers,



Extension:

(1) Measures should be urgently taken to point cut to
the farmers the fundamental principle of silkwerm
rearing, the prevention of diseases, thereby stabilizing
cocoon crop production.

(2) The sub-centres should further step-up their training

systems in close ceordination with these at the Centre.

October 6, 1977
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Annex II
List of participants in the Thai-Japanese joint

evaluation on Sericulture Development Project

1. Thal-side

(1) Department of Technical and Economic Cooperation

Mr. Wanchai Sirirattana Deputy Director
General

Mr. Sombhong Pattamavichalporn Div. of Technical
Services

Mrs, Nongnath Meeprasert Div. of External

Cooperation Office 2
Mr. Sutin Susila

{2) Budpet Bureau

Mrs. Hansa Kaebandit

(3) Department of Agricultural Technolgy

Mr. Phaderm Titatarn Deputy Director General
Mr. Chote Suvipakij Director of Silk Divisi
Mr. Somchart Rattanachata Director of Sericultura

Research and Training
Center, Korat

Mr, Smack Corvanich Chief o Neongkal
Sub-Center

Mr. Satit Chanchareon Chief of Konkaen
Sub-Center

Mr. Damrong Sienawatana Chief of Ubcl
Sub-Center

My, Sombat Maneechote Chief of Mukdahan
Sub-Center



2, Japanese side
(1) Survey Team
Leader

Raw Silk in General

Silkworm Eggs

Filature

Plapnning &
Coordination

Coordinator

(2) Exparts
Leader

Dr. Nobuyukl MORI

Director of ¥yushu Branch Station,
The Sericulture Experiment Station,
MAF,

Mr. Yoshinori TOKORO

Chief of Sericultural Section,
Silkworm & Horticultural Bureau,
MAY.

Mr., Yoshiaki HORIGUCHI

Director of Shinjo Silkworm Epgs
Experiment Station, The Sericulture
Experiment Station, MAF,

Mr. Kiyoshi KATAGIRI

Chief of Raw 5ilk Improvement
Section,

ﬁi%kworm & Hortiecultural Bureau,

Mr. Yasuaki ANAZAWA
International Cooperation Division,
Economic Affairs Bureau, MAF,

Mr. Masatoshi NAGATOMO
Agricultural Technieal Cooperation
Division, Agricultural Development

Cooperation Dept., Japan International

Cooperation Agency

Dr, Toshiro SUGIYAMA
Mr, Kazuhiro YAMAKAWA
Mr, Makoto SUDO

¥r, Yoshikiyo EGUCHI
Mr. Masashi RACHI

Mr, Isao FUJIMOTO

Mr, Yoshiju MARUYAMA

{3) Embassy of Japan & Bangkok Office, JICA

Mr., Hiromi IMAFUJIY
Mr. Yasue KITANO
Mr. Ryo SUWA

First Secretary, Embassy of Japan
Direetor, Bangkok Office, JICA
Staff, "



{ Draft )

Project Request for Foreign Technical Assistance

1. Requesting agency : Sericulture Division,

2
3
l!-}a

Department of Agriculture,

Ministry of Agriculture

Project title : Sericulture Development Project

Source of assistance : Colombo plan

Objectives
4al

4.2

Loty

b5

-
K

To study and do the research espectially in the

mass production of silkworm eggs and the stabilization

of cocoon production. These works are mainly to con-

tinue the previous work that has not reached the

target as of this date.

To study, work and solve the farmer problems espectial-

ly when new techniques and equipments are intreoduced,.

Work closely with the farmer is a must to ensure

proper instructions, techniques, procedures and

equipments are recommended.

To improve and strengthen the training courses at the

center especially for the extension officers. Those
officers must be in very close contact with the farmers

at all times, be avallable and acknoeledgeable in

solwing problems for the farmers.

To upgrade and improve the gualifications needed of
the technicians and officers.

To improve the efficiency of the silk reeling tech-

niques for obtaining the hest quality raw silk at a

lower production cost.



5. Origin or background

of the project :

5.1

5.2

5.3

6. Scope of the project
6.1
6.2

6.3

6t

The sericultural development project has been
impletented at present based on the third
Record of Discussion (ED}, and the coopera-
tion period will be expired on March 7, 1974,
The Japanese Evaluation Team vislted the
Sericulture Research and Training Center, four
Sub-Centers and several Belf-Help Land
Settlements for inspection and evaluation of
practices since September 15, 1977 through
October 3, 1977.

Results indicated that more research is needed
in: 1. protection of silkworms from virus
diseases, 2., how to facilitate mass productien
of silkworm eggs, etc.

and work plan :

Imration ; 2 - 3 years

Site of the project : Korat Center,
Sub-Centers, and Self-Help Land Settlements
Target : The project involves a shift from
traditional sericultural practice to a more

modern, higher productivity and practical prax-
tice which will encourage farmers top increase
their supplemental income of raising silkworms
to a major inconme.

Method of operation :

_«b4.2 Continue and improve the research methods

that are already in use.

— 58—



6.4.2 Improve and rebuild at least a pilot farm
and make them became
an up-to-date pllot farm which is able to
supply farmers both knowledgement and prac-
ticality.

6.4.3 Build up and extend the training courses
with the addition of refresher courses, added
off and on throughout a year.

6.4.4 Improve the silkworm breeding and espectially
silkworm egg production., In order o obtain
the good silkworm quality and more eggs sup-
plied to farmers.,

6.4.5 To improve the efficiency of the silk reel-
ing techniques.

7. Assistance requested :

7.1 Expert
7.1.1 Needed the expert teams who are involved
with breeding, egg production, silkworm
rearing and sllk reeling.
7.1,2 Sophiscated extension specialist acknow-
ledgeable in methods and problems involved,
7.2 Fellowship & Seminar
7.2.1 1 - 2 people per for long term
training and in advanced degree.
7.2.2 Short course training, 4 people per

year.



7.2.3 Study tour : 4 - 5 Thal senior staff
for observation trips to different sericul-
tural research industries for a period of
1 - 2 months.

7244 Exchange Seminer and Symposiums need to be
arranged both in Thailand and in Japan.

7+3 Equipment :

7.3.1 Equippent for silk breeding and
silk reeling to be added.

7.3.2 Equipments to~bBe renew such as egg cold
storage silk rearing equipments.

7.3.3 Bquipments for lfaintenance.



Chapter 5. PROBLEMS IN PROYOTING COOPERATION PROJECT

The cooperation project for 9 years based on the 1lst through
R/D is expected to end in March 1978. This Technical Cooperation
Proejct had a remarksble success as the Thal serdicultural deve-
lopment project in North-Eastern Region has been put on a rail
for the presént to promote the modernization of sericulture though
is considerably slower than the target. However, there are many
problems left remained until the time when all the need of warp
raw silk can be selfsupplied with the rooted raw silk production
recled from cocoons of bivoltine silkworms, introduced by the
technical cooperation project. As a result of this technical co-
operation project Thal technical people have been piling up
powers in solving problems by themselves, most of the remaining
problems should be solved by the Thai technical people themselves
in the future. However, still there are some fields mmong those
problems, requiring further cooperation of the Japanese side,
as considered with importance of the problem or degree of master-
ing the techniques, etec,, i.e.

(1) Diagnosis of silkworm disease and control technlques

by the sericultural farmers.
(2} Mass production and conservation technigques of silkworm
BgES.

(3) Raising techniques of raw silk efficiency.

The sericultural techniques have such natures as reauiring
yo make development in relation closely snd mutually among every
field ranging from mulberry cultivation to silkworm rearing and
raw silk reeling. Dispatch of a Japanese expert team is needed

instead of individual one af expert in order to get a success



in every field, In addition, it is desired to arrange a system
to make a proper research cooperation on the problems among im-
portant research ones to be solved for the Thal sericultural
development in the future, if the Japanese cooperation can pro-
mote such researches remarkably.

In the field of training, for the purpose of raising capa-
bility of Thai technical officers ( counterparts ) on designing,
planning and leading, the dense and deeptrainings are continuously
required. If necessary, 2 long-term training in Japan as well
as research managing training of research promotion managers
should be arranged. Besides, consideration on the machinery and
equipments, etc. to establish such techniques is needed. Parti-~
cularly, to let officers in charge of sericultural extension
master the techniguee established at the Sericultural Research
and Training Centre in Korat with thie Technical Cooperation
Project, through dense and deep training.

In the field of extension, as technical guidance capabili-
ties of sericultural extension officers are the largest factors
to penetrate the techniques to sericultural farmers, the Thal
Government should promote the extension measures strongly. In
this case, it is desired that allotment of works between the
Centre and Sub-centres should be more clarified and mutually
supplemented to strengthen the cooperation system, if extension
of sericultural technicel development and its results in Thai-

land is carried out effectively and efficiently.
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Table~2 List of yearly report groupes inte sections (1970-1977)
Mul- |Silk~{Silk-|Silk-{Patholsilk [Train *Re-
berry{worm |worm |[worm |logy |[reel-|ing {QOther|{Totali{marks

rear-|breed|egg ing
ing |ing
1970 3 1 8 {Bul.
No.1l
1971 9 6 3 8 1 36 11971
1972 10 8 10 6 1l 4B 3Bul,No.2
1972
Bul.Nec.3
19731 15 11 8 10 6 9 3 682 71973
19747 13 5 8 6 11 53 |Bul.No.4
1974
19751 19
(5 2 8 8 6| 1] =2 56 {1e75 0"
15761 14 7 5 9 9 5 6 55 ]]?g%éNo.G
(3
19771 17 _
6 | 8| 6} w| u| 5| o 52 (Mot pub
Totaly 100 Sk &7 53 S0 L7 18 1 370
Note: { ): Humber of items reported by Sub-certre
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Table-3

Hybraid tests

The 30th Test

Rearing started on 8-8-1977

Feeding Sou-Nor-1Co- 1She~15She-{

NO.L Hybrid Lterm ngu mal |coonjll 11 Remark
5 !% = 5 aico- {wei~iwei-ira- 8
ﬁgén gg hpup coonlght |ght |tio

141 PKIxT 5.03:;20.00194.5184,231.54:29.8719.4

142| KéxT n n 97.7189.5'1.64131.4|18.5

1431 A8xT u o193.5179.411.84135.5119.3

144] XK1xK8 " n 197.0(78,111.49/29.5/|19.8

145) K1xK1y 6.03|21.00193.0{72.8!1.49129.3}19,7

146! A9xKL (suspended)

147} ALOxKL 5.03, 20.00}98.0171,111.75]33.7119.3

148 AL1xK1 n " 197,0|80.5(1.67]|33.1(19.8

1L9| K8xK6 " v 187.5197.011.82137.2127.4

150] K14xK6 6.03{21.00{92.5(77.0{1.92({40.1]20.9

151] A9xK6 5.03| 20,00|55.0|57,011.51.]|26.7]|17.7

152] ALOXK6 u " 189.5(65.8:11.93[38.4(19.9

153] AL1xKé " " |94.5]90.6]1.81|37.420.7

154] E25%E28 n n 19B8,01%77.8{1.76/35.9)20.4

155 (Rle)a 5,73 20.00) 94.5167.5]1.57|28.6]18,2

156 (stKS)2 5.03; 20.00j93.3168.6]1.71|35.7| 20.9

157! (K1xK3)%(K1xT) 5,03 20.00196.0]72.8]1.65}32.3{19.6}No.157-

158} {K1xK1L )x{K1xT) " % 18B8.5]71.111.65)30.9118.71167

159} (K6xK14 )% (X1xT) n " 197.0175,5{1.79(34.8|19,4|J.CxJ.C

1600 (K1xK8)Ix(K&xT) " n 1ag,7169,701.63130.6{18.8

161 | (K1xK1L Y x(K6XT) " v 198.5182,9(1.81{35.3[19.5

162| (K3xK4 )x{K6%T) " v 196.5]77.2]11.79135.4{19.8

163| (AlyxT)x(K1xK8) " " (92.5(80,211.62[31.9|19.7

164 (ALyxT)x (K1xK6) " v 19g.4186.0(1.75|32.8{19.7

165 (AlbxT)x(K6xK14 ) u " 185.8{86.1{1.55{35.6{19,2

166 (K1xKh )x (K8xT) 5.03| 20.0095.0{79,9/1.70132.7|19.2

167 ) (K6xK1 )2 (K8xT) " "o 107.0{84.0(1.72{34.2{18.,9

168 | (K1xK4 )x{A9xT) n no188.0{70.211.75(39.4119,1

169 | (K6xK1 )= (A0xT) " v 198.5187.2(1.85(35.9|18.4

1704 (K6xKy )x (K6xK1Yy) n n 198.1185,.411.78{36.0120,2
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Table-i; Hybrid tests among several atations
August 1977
Hybrid Placo Feeding tomJ Vigbility l Cocoon
b age] 1-5 age| 1-3 4gq guund.‘noma]fwhole heil |shell
pupa wolghtieightiratic
d.h, | d.h, % g1 2| e o] £
& K xe)x(xa.T) 5,03 [20,00 | 97.6 196.0)73,8{1.65 | 32,3 |19.6
8 [(12.k8)X(X6,T) | Korat 5.03 [20,00 | 96.6 |95.0]67.712.63 |30.6 |18.8
¢ i{x1,K14)x(K6.T) 5.03 [20.00 | 98,5 loz25|82.91.81 | 35.3 |19.5
D |(x6.3)x (KB, T) 5.03 {20.00 { 98.0 |97.0(84.0[1.72 | 34.2 |19,9
A 6.10 [18.00 | 80.3 | 77.463,8[1.70 [ 32,2 lis.0
8 Sakon 6,10 (18,00 | 76.9 |78.3 | 74.4(1.74 | 34.6 [19.9
¢ ~Nakon g 10 [18.00 | 78.9 |74,5] 69.91.89 |36.5 |19.4
D 6,10 |18,00 { 71.3 [e4.2{80.9(1.80 [ 36.5 |20.4
A 5.22| 21.00 | 87.3 169.3 {69,7 | 1.38| 27.4 [ 19.8
3 fukdaham | 5.22 21,00 | 09.1 149.6 (58,8 | .39 | 27.1{19.6 L@
¢ 6,22 22,00 | 94.1 [69,7 {64.,8 | 1.45 | 28,6 [ 19.8
D 6.221 21, 00} 94.8 [78.6 68,5 | 1.40] 29,9 | 21.4.
A 5,10 [19.00 | 96.7 |86.4)62,7|t.49 | 28.6 |19.2
B EKhon Kaen [5..0 [19.00 94,3 | 87.7] 75.,2[1.58 ! 31,2 [19.7
c 5.9 {19.00 | 97,1 §86.1] 76,4(1.62 | 31.2 |19.2
D 5.00 [19.00 | 95.5 |92.4!77.9]|1.56 | 30.3 [19.5
A 5,10 |19.00 | 91.3 |11.3] 42.7|1.27 | 22.6 [17.8
B Roi-ot |5.10 {19.00 | 95.2 |62.8] 60,4]|1.46 | 27.4 |18,8
c 5.10 |29.00 | 93.0 f52.4] 64.9]|1.48 | 27.5 {18.9
D 5.10 [19.00 | 96.9 | 37.0| 58,3[1.47 | 28,9 [19,7
I 5,00 18,00 | 87.9 |93.7] 75.0]1.82 | 34.7 |19.0
3 puriran  |5.00 (18,00 | 88.5 |93.6] 78.1{1,96 | 39.2 120.0
C |5.“0 |18.00 | 93.0 |90.0] 80,3{2.07 | 40,1 |19.4
D 5,00 [ .20 | 95.2 |95.4|84.2|1.96 | 40.9 {20.9
A 5.18 |20.00 | 68,5 |75.0] 55.1)1.84 | 35.4 {19,2
3 Brigakote {5.18 120,00 | 83.0 |88,1) 69.4|1.98 | 40.5 [20.4
¢ 5.18 [20,00 | B5.7 |Bl.5{ 65.3|2,05 | 39.9 [19.5
D 4.18 |19.00 | 88,5 | B7.6| 64.8|1.94 [ 39.7 |20.6

* Cocoon qualities measured on Sept. 20, 1977
{10 dnys ofter mounting)

Hot A.BCCO Am— N.C X Nac

D~ N.N X C.C



Table-5

STANDARD TREATIIENT OF ARTIPICTAL HATCHING METHOD

Order of Hydroghlorization Hydrochlorization |Artificiszl
date O'clock | shortly aftar after chilling hibernation
inid (SOMUSEIN) {RETSWII)
9-11 Copulztion Copulation Copulation
1 13-15% Separation Separation Separation
18-20 Laying Laying Laying
8.9 ¥oth rexrving ¥oih romoving Moth removing
9-10 Scaldng in formalinl Soald=z in formalin -
solution siluticn
2 11-12 Eyarecil rizatien Truservation Preservation
(15 houzs roier 2t 25% for 45 at 25°¢ for
being inid) hovra efter being {30 days
laid
3 1 Refafgoraiion 5°0
16-17 - Rof-igeration 5°c
P e o PR, Al A oy g S g P R P S P s P - — :
31 16-17 - - Preservation at
15°%¢
32 16-17 - - Rofrigeration ct
5%
Term of refri- 0 - 20 days s =~ 100 days 130 - 200 days

geration

Condition of
artificisl

hatching

Forn-lin aolution:
2.5% for 5 ninuisg
I droshlerization:
HIl s.0.¢ 1,20

(at 33%C)
zmp, & 3500
oz s 5500

w3

Forpalin solution:
2.5% for 5 minutes
Hyircchlorization:
822 2.G.: 1.1 o
{as 35703
35%
oin

&J

No hydrochlori.

gation




Fig.-3 Date Calculater for Silkworm egg Productlon

Explanation of the figure:
1. Motive of preparation:

This calculater has been prepared, based on the standard
data connected with parent silkworm rearing, silksorm egg pro-
duction, etc. in the Troplcs, for the purpose of calculation
of the following two items simply and quicklu.

{1) Forecast of the usable ( putting into rearing ) time

{ or period ) of the silkworm egg produced by its egg-
laying time.,



(2)

Forecast of the starting{ rearing ) time of the pa-
reht silkworm and the egg-laylng time by the silkworm
egg production corresponding to its usable { putting

into rearing ) time ae desired.

2. Mechaniem of this calculater:

(L)

(2)

(3)

(4)

(5)

Thie calculater consists of 2 discs piling a smwall

one on a long one, each can rotate around the centre

as axis.

At each circumference of both large and small disecs

number of days is graduated in whole circumference

as 365 days { normal year )} in 73 equal sections

having 5 days each.

On the large disc { referred to ag "Date disc" }365

days ( normal year ) are divided by each month, and

name of months from January to December are printed.

On the small disc ( referred to as "Operating disc" )

figures of every 10 days startiing with O are printed.

Putting the point O as egg-laying time, usableperiods

avallable for respective silkworm egg, processed hy

such common acld treatment, aclid treatment after chil-

ling or artificially hibernated, are printed on number

of days. Also starting time of parent sllkworm rear-

ing corresponding to ite egg-laying time { point at

0 ) is printed.

Explanation of abridged signs

1) Hakitate: Putting hatched parent silkworm into
rearing

2) Lald: Date laid, or time of egg-laying where the

calculation is made as the starting point.

—82—



3) S5 : S0KUSHIN, or common acid treatment
H : BIBERKATING, or artificlally hibernated

4) 5%, 15°%, 25% ete.: Silkworm egg coneervation
{ or refrigeration ) temperature

5) HC1 : Hydrochlrorization, or acld treatment

6) Usable : Usable period ( usable period putting
egg into resring )

3, birections :
(1) How to calculate usable time by its egg-laying time:
Putting the point 0 of the Operating disc
on the egg-laying time of the Date disc,
and read respective usable period on the
Date disc by S , R and H .
{2) How to do the silkworm egg production corresponding

to starting time ( putting into rearing )} as desired;
Putting the beginning time of the usable
period of S ( or R, H ) of the Operating
disc on the starting date of rearing as
desired, read its silkworm egg production
date { last day of egg-laying ) as that of
the Date disc where the point O of the Ope-
rating disc comes, as corresponding to S
(or R , H )
In addition, read the starting date of rear-
ing ( of parent silkworm ) corresponding
to this silkworm egg production { egg-laying )
time on the point of the Date disc where
the point of “WHAKITATEY of the Operating

disc comes.



Table-6 Production and Distribution of Silkworm eggs

in the Korat Centre

Unit: Number of moth

1973 1974 1975 1976 19?7 Total
Production
F 50,529 t 61,054 : 59,904 : 66,037 } 37,140 | 254,664
F, 33,869 ¢ 35,350 21,485 ¢ 18,991 1,132 } 110,827
Poly-
voltines 1,224 - - - - 1,224
Total 65,622 t 96,404 r 81,389 : 85,028 ; 28,272 } 366,715
Distrivution
Fy 14,270 } 40,827 ! 68,285 © 42,104 ! 41,913 t 207,399
F, 32,353 | 31,935 | 23,384 { 17,450 300 | 105,422
Poly-
voltined 1,790 - - - - 1,790
Total 48,413 | 72,762 1 91,669 1 59,554 | 42,213 { 314,611

b

Note: Including those for experiment.
Excluding 14,037 mothes of Fl produced by the
Udon Sub-centre in Nov. 1976 with guidance of
the Korat Centre,

In 1977 production up to July, distribution August.
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Table-? .

Rejected Cocoon

Price Calculation Table for Reelable Cocoon and

Effective in July 1977
Price of cocoon = Price of reelable cocoon and price of

rejected cocoon

Reslable cocoon

l.Price of cocoon for produc-

ing 1 kg of raw silk

400 Baht

Rejected cocoon

1.Price of rejected cocoon for

producing 1 kg of doupion silk

140 Baht

2.Raw silk percentage of cocoen 2.Doupion silk percentage

13.8%x0.9 = 12.42%

shell

73 %

3.Cocoon shell

A%

L.Price of cocoon(fresh 1 kg)

= 400 Baht x A% x 73%

=B Baht

3.Price of rejected cocoon(fresh

1 kg) = 140 baht x 12.42

Reelable fresh cocoon(l kg)

Rejected fresh cocoon

cgﬁgfgig) presegiice new (B) pei:;2- weight t  price
% Bant Baht g Baht

20 56 58.54 100 1000 17..4
19 54 55.5 95 950 16.5
18 52 52.6 20 900 15.7
17 50 £9.6 85 850 14.8
16 48 L6.7 80 800 13.9
15 L6 43.8 75 750 13,¢
14 Ly 40.9 70 700 12,2
13 42 33.0 65 650 11.3
12 40 25.0 60 600 10.4
11 38 32.1 55 550 9.6
10 36 29.2 50 500 8.7

9 3y 26.3 L5 550 7.8




Qoo N o

32
%0
28
26
24
2e

-20

18
16

23.4
20.4
17.5
14.6
11.7
8.8
5.8
2.9

40
35
30
25
20
15
10

4,00
350
300
250
200
150
100

50

7.0
6.1
5.2
L.3
3.5
2.6
1.7
0.9




Table-8, Cocoon Price Table
Bahts per kg of fresh cocoon
Reaectl Cotoon shell %
cocoont 19 16 17 18 19 20 21 22 | 23 24
0% 43.8 146.7 149.6 {52.6 155.5 {58.4 |61.3 {64.7 167.2 170.1
2 43.3 |46.1 |49.0 {51.9 |54.7 |57.6 {60.4 |63.3 [66.2 |60.0
3 43.0 |45.8 148.7 |51.5 |5L.3 157.2 |60.0 |62.8 [65.7 :68.5
4 42.7 |45.5 |48.3 |51.2 |54.0 |56.8 15G.6 [62.4 ([65.2 /8.0
5 42.5 |45.2 143.0 [50.8 |53.6 [56.3 |57.1 [61.9 |64.7 |67.4
6 . 42.2 {45.0 {47.7 [50.4 153.2 155.9 (58.7 |6l.4 164.2 [66.9
7 41.9 |44.7 |47.4 150.1 |52.8 [55.5 |58.2 {61.0 |63.7 [66.4
8 41.7 {44.4 (47.1 [49.7 152.4 {55.1 (57.8 [60.5 163.2 {65.9
9 14l.h |44.1 [46.7 [49.4 [B2.1 |54.7 |57.4 |110.0 {62.7 [65.3
10 {41.2 143.8 {4644 [49.0 |51.7 154.3 {56.9 159.6 }162.2 |6L.B
11 |40.9 [43.5 (45.1 [48.7 |51.3 |53.9 [56.5 [59.1 [61.7 |64.3
12 {40.6 [43.2 145.8 |48.3 |50.9 |53.5 |56.0 |58.6 {61.2 |63.8
13 |40.4 (42.9 {45.4 |43.0 |{50.5 |53.1 |55.6 |53.1 }60.7 {63.2
14 {40.1 (42.6 §45.1 |47.6 |50.1 |S2.7 |85.2 157.7 |60.2 |62.7
15 139.8 [42.3 |44.8 |47.3 [49.8 [52.2 [54.7 {57.2 [59.7 l&2.2
16 |39.6 [42.0 |[44.5 |46.9 |49.4 |51.8 154.3 [56.7 |59.2 [61.6
17 139.3 [41.7 {&4.2 |4(.6 [49.0 |51.4 (53.8 |56.3 [58.7 l6l.1
18 139.0 |x1.h [43.8 |46.2 |48.6 |51.0 [55.4 [55.8 |58.2 |60.6
19 138.8 141.1 [43.5 {45.9 [48.2 |50.6 |53.0 (55.3 |57.7 |60.1
20 13B8.5 [40.9 |43.2 |45.5 |47.9 |50.2 [52.5 |54.9 [57.2 |59.5
21 133.2 140.6 142.9 |45.2 147.5 [49.8 [52.1 154.4 [56.7 159.0
22 (38.0 [40.3 {42.5 |bh4.8 {£7.1 |47.4 [51.7 |53.9 |56.2 158.5
23 137.7 140.0 (42,2 645 146.7 [40.0 [S51.2 }53.5 |55.7 |58.0
24 137.5 [39.7 (41.7 {h4.1 (4€.3 [48.6 [50.8 |53.0 £55‘2 574




Table-9  Reception of Trainees (1970-5ep.1977)

1,%ilkworm Rearing Training

Trainee —— }Remarks
. Occupation man | ¥on £81
1st 1970 8 B Term:
2nd-5th 1971 55| 9} 64tl-2months
“%th-9th 1972 54| 297 83
10th-13th { 1973 { Mentioned below 751 211 96
Thth-17th | 197& 9| 791 175
18th-21st | 1975 65 841 149
22nd-25th | 1976 34 1109) 143
- 2ep.
26th-28th 1977 851 51| 136
Total L721382| 854
Farmer 201|347 | 548|0f which
Sericultural Exp.Stn.0fficer| 45| 8| 52{427 set-
Seed Multi.Stn.Officer 23| 3| 26|tlers
Agricultural Exp.Qfficer 35 5 Lo
bericultural Division - 1 1
Agricultural Officer 17 3 20
Public Welfare Dept. 39 8 47
Accelerated Rural Developm't| 11 1 12
District Office 1 - 1
King's and Queen's Project 81 - 8
Wel fare School 5 - 5
Teacher L1 - 4
Student 81 - 8
Firm 2 - 2
Company Employee 6] K| 10
Laos Officer 10} - 10 |Training
Others 71 1 8lof 3rd
nationals
Extension worker 50 - 50
Cooperative Extension - 1 1
Total 4724382 854

2.5ilk Reeling Training
1st J 1971 JOfficer, Company Employee ‘ | | |

—§0—



3. Special Training for Silkworm Rearing

1st 1976 | Korat.Centre Officer 3t 7] 10 (Term:
gericultural Stn.Officer 1| 3t 19 |15 days
P.W,.D.0fficer 9 1] 10
Total 261 11] 37
4. Special Training for refrigerator management
. Term:
1st 1976 { Centre & Sub-centre Officer{ 10y -{ 10 6 days
5. Special Training of techniques on silkworm egg production
Cent Sub- i, Tern;
st 2977 | Eup.Sth.0fficen ootk 18 18 {6 days
6. Special Training for Tractor (KUBOTA B 6000) management and
practice
1st 1977 | Centre & Sub-centre Officer‘ 10 1} 10 |lerm:
2 days

—g0—
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Table-1d.

P.W.D.

(

Settles Trained

Total as of end of

September 1977)

Pilot Village Provincge ‘ irained settlers
Fhimai* Korat ‘ 67
Praset*’ Surin ¥ 73
Bangruad* Buriam i 60
Muxdaharn* Nakorn PFanon : 21
Ubolrat* Khonkaen &0
Lampso Kalasin 21
Lam Don Noi* Ubol 21
Kuchinarai Kalasin 41
Phonphi Sai Nongkhai 39
Cheng Pin* Udon 3
Huey Luong h 11
Total 427

Note: *Cccoon production is underway.
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Table-13-B Receipt of Cocoons 1973 - Aug.1977
(kg)
e |
P e[ T R R orneral Total
E19?3 } hug. 494 : { : : % 494
| Oct 370 ! , 370
} | fov. | 547 547
| :Total : 1,415 1,511
1974 | Jan. 470 , 22: 492
. Feb.
! Mar 106 : 115
Apr. 51k 17 14z 445
Nay - 158: 158
Jun 379 ? 71 450
Jul. ' r 34 36
Aug. 386! 30?f ; 108; 1,301
Sep ‘ { 97 97
Oct 907 442 11} 146: 80 1,586
Nov 1,300 131 1,431
Dec 863 307 , 166| 1,336
tTotal | 5,325| 1,056] 37| 304 725) 7,447
1975 | Jan, 150, 150
Feb. 178 377 555
Mar luk| 144
Apr. 745 571 1,316
May 24 24
Jun 995 722 770 1,794
Jul. s24) 702 343 129] 1,698
Aug. | 1,178 538 syl 1,770
Sep. 716 205 90! 1,011
Oct 1,020 317|640 1,977
Kov. L65 305 129 3511 1,250
Dec. 155 155
[ 1Total | 5.321] 3,532] a5 472} 1,174 }11, 844




1976 i

| dan. vl2 294 409{ 30 1,345

i Feb. !

" Har, 130 180/
Apr. 80 111 ; l9li
HMay 531j s £ 631

. Jun, L3y 30} 404
Jul, 791 22y 218 288 194 1,540

[ fug. 635 168 803
Sep. 700 oL 258 22t 1,074
Qct. 199 32 128 228 867
Nov. 269| a)ys3 722
Dec, 247 335 1)186 768

Total 2,103 2,063} 1,839 222t 1,618 630 8,525

1977 | Jan. c) 22 22
Feb,
Mar. 393 496 789
Apr.
May
Jun, 9 355 446
Jul. 160 101} d)iBy b45
Aug. 3y, 248 149} el)692| 1,432
Note: a)Ubolrat 153
B) n 136
¢ })Sampang
d)Ubolrat
e)Ubolrat 212
Others L30
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Table-15. Cocoon Yield by Each Farmer in Pilot Villages in 1976
(1) Phimai Village

Rearing season

Ko Name Jan. l Julyi Sep. | Oct. Fov, Total
ke kg kg kgl kg 88
1| Mr. Sin 20.6| 23.8 - - - hirely
2 | Mr. Lern 23.8( 31.0| 33.7| 29.2] 19.6 137.3
3 | Mr. Yey 32.5| 35.7) 53.9( 39.0f 40.1 199,2
4 | Mr. Chark 12.01 15.1y 20.5{ 35.0( 18,9 101.5
5 Mr. Ma (C) 8.9 14.0 16.9 11.0 16.3 67.1
6 | Mr. Lek 11.7 17.1 - 17.3 17.4 63.5
7 Mr. ol 7.9 14.5 - 26.3 31,2 81.9
8 Mr. Chuen 16.3 28.3 - 22.7 19.4 86.7
9 Mr. Yord 4.4 33.8 32.6 - 49.7 136.5
10 Mr. Pol 15.9| 35.5 25.4 39.4 37.7 163.9
11 | Mr. Tuan 25.8 - -~ - - 25.8
12 | Mr. Pan 22.5] 42.5 - - - 65.0
13 | Mrs.Chum 13.0] 35.6 - - - 48.6
14 | Mr. Law 24.1| u6.2 19.8 - 4.4 104.5
15 | Mr. Tongbai 61.3 - - - - 61.3
16 | Mrs.Cheen 21.7{ 23.5 - - - 45.2
17 | Mrs.longmuan 11.7| 38.5 - - - 50.2
18 | Mr. Tong 30,8 41.0 8.5 24.3| 35.4 149.0
19 | Mr. Ma (F) 5.6 17.4 - - - 26.0
20 | Mr. Lai 9,6 9.1 16.9 - 14.0 49.6
2l i Mr. Boon 19.9 - - - - 19.9
22 | HMr. Tuen 36.5 - - - - 36.5
23 Mr. Pe 28.1 - - - - 28.1
24 | Mr. Nark 39.2 - 41.7 - - 80.9
25 | Mr. Yarn 10.0{ 19.1| 15.1] - 13.3 57.5
26 Mr. Pakdee 21.0 3404 30.1 32.0 - 117.5
a7 | Wr. Ak-kapoon| 31.8 - - - - 31,8
28 | Mr. Ruangdet 2l.3 - - - - 21.%
29 | ¥r. Charern - 17.01 17.5} 19.2} 20.3 74.0
30 ) Mr. Pai - 17.5 - - - 17.5
31l | Mrs.Chanda - 4.4 14.80 10,2 b.3 43,7
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32
33
34
35
36
37
8
39
40
41
42
43
I
45
46

Mr'

Mr.

Mr.
HMiss
Mr.
lir.
Mr.

Kerd

Mun

. Suwan
. Boonma

. Damrong

Tieng
ongdee

Ta

Cui

Mee

. Prom

. Kong

. Somrit
. Poy

. Poon

Total

611.9

19.7] 13.8
0.6 23.9
11.6] 17.6
32.7| 32.4
77.1| 80.6
- 24.8
- 12.0
- 13.1
- 59.8
790.71 640.4

14.3
21.9
120.4

18.5
61.6
13.0
15.6
33.3

609.2

14.4
109.7
20.0
35.3
26.3
52.4

10.4
40.9
S8.7
17.5

737.6

335
64.5
43.5
101.4
387.8
Li .8
47.3
62.9
173.8
18.0
15.6
43.7
40.9
53.7
17.5

3,389.8
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{2) Prasart Village

hearing season

1

No. Name Jan. japrild May {July lAug. {Oct. Total
kg kg kg kg kg kg kg

1 {Mr. Joom 31.9 - 38.47 25.4; 23.8 5.2 124.7
2 IMr. En 18.3 - | 20.5} 3.9 13.1| - 55.8
3 iMr. Koey 19.8 - ¢ 16.9) - 17.6| - 54.3
b e ver 19.2) - 117.6] - |13.5 - 50.3
5 |Mr. Yon 21.6 - 2h.1 - 2l.5 - 67.2
6 |Mrs. In 14.2 - | 10.6] - 7.9 - L2,7
7 |Mrs. Pa 20.3 - 32,1 27.1] 22.1 - 101.6
8 |(Mr. Klin 21.8 - | 20.8] 4.7} 17.0} - 4.3
9 |Mr. Wern 20.1 - 6.1 - 12.4 - 38.6
10 {Mrs. Aew 15.1 - 2L.43% 12.5) 19.2 - 68.2
11 {Mr., Prin 23.8 - 12.9; - - L.2 41,0
12 |Mr. Pane 20.2 - | 19,31 - 21.3] 5.8 66.6
13 |Hr, Sanern | 27.1] 8.0 25.3} 22.1| 23.6] 8.9 115.0
14 |Mr. Krasb | 20,2 - [ 22.8] = | 10.9f k.5 58.4
15 |Mr. Yoo - 1z.4] 27.1] 29.8] 23.7f lh.2 107.2
16 |Mr. Sai - 8.3 33.9] 10.4 26.1} 16.4 95.1
17 (Mr. Mee - 16.0( 34.9| 22.7] 26.8| 16.2 116.6
18 |Mr. Lun - 6.5 27.8] =~ 27.8] 10.8 72.9
19 |Mr. Poy - 9.6] 31.5 -~ 25.21 19.9 82.2
20 |!Nr. Tong 4.1 23.7) = 24.8] - - 52.6
21 |Mr. Jiam - 5.2| 20.0| - - - 26.1
22 (Mr, Heng - 13.9] 16.3] 17.4 26.8] 16.9 91l.3
23 {Mrs. ThanyJ - - 25.71 - 211 - 46.8
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24
25
26
27
28
29
30
31
z2
33
34
35

sHr.

Mr,
Mr.
Mr.
Mr.

Hr.

Mrs. Payorm

Suan
Koy
Prom
Saner

Parn

. Keb
. Lai

. Sa

Thin

. Had

Sood

:Potal

297.7

99.6

22.2| -
5.7) 17.8
22.9) 13.4
49.7{ 6.5

607.41285.5

20.9
28.5
15.1

22.9
17.1
25.1
13.2
13.5
19.6
22.8

610.1

10.7
12.6

19.54
14.9
L.y
9.2

345
boby
204-2

53.8
64,6
51.4
75.6
37.8
21.5
3.3
13.2
13.5
19.6
28.3
b o
2,067.6
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{3) Bangruad Village
No. Name Jan. :APr. June ]July JAug. |Oct, ; Total
ke kg; kg kg kg kg ke
1 i{Miss Pranee] 14.5d 2.5 30.75 7.7{ 16.7{ 15.8: 87.9
2 (Miss Darun-{ 19.9 4.31 15.5| 6.7 15.4| 12.9 4.7
3 iMies Boogia 16.8] 6.2} 18,21 9.1| s5.9| 23.8 80.0
i 'tMr. Prasit { 17.61 4.9] 9.0| 11.3| 12.4| - 55.2
5 Mr. King 10.4 5.0| 17.6 9.1 - - 4a.l
6 .Miss Pongs~y 21.1| 1.9! 14.5| 5.2| 13.1] 23.9 79.7
7 EMr.Pongpagi 16.6| 6.4 l4.71 10.8| 6.9] 12.9 £8.3
& |Mr.Pirot 14.9 - 14.8] 6.6 8.4} = Wy 7
9 |Mr.Buala 12.3| 9.2 6.5| 6.4 - - EL
10 (Mr.Winei 13.2 5.6 12.3] 4.2 3.0 - 38.3
11 {Miss Sang~ | 11.2| 4.1} - 16.3| 4.6{ 9.1 45.3
12 Mr.Tongggzn 14.8] 1.2] 10.9] 4.3] 2.2] 14.9 48.3
1% |Mr.Chana 11.31 6.0 4.5} 5.2 k.20 17.3 48.5
14 |[Mr.”upot 10.7 5.5] 16.5] 10.9 8.81 11.5 64.1
15 |Mr.Boonroen{ 12.1| - 17.7| 8.1 8.6| 17.1 £3.6
16 |Miss Pruang| 10.0| 3.9| 16.1] 10.0| 9.0| 12.5 61.5
17 |Miss Suwan~} 1L.4| 6.5 11.0| 4.2 &.5) 11.7 52.3%
18 |Miss Cha?gs 13.2 3.3 13.4) 1.9 - - 21.8
19 |Mr.aimnat & 13.3| 2.5 13.2| 6.2 7.91 11.7 54.8
20 (Mr.Somchai | 10.0| 4&.0| - 6.4 B.6| 12.7 39.7
21 |Miss Somnu-{ 16.9} -~ 7.6 5.0 3.4| 11.5 Ll
22 |Miss Chalgy 16.6] 9.2] 19.7]| 12.71 2.5] 16.8 77.5
23 {Miss Sanign 16.01 1.6) 9.5 4.7 - 5.0 36.8
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24 {Mr.Banchongi 15.41 2.77 24.51 5.9} - 5.4 83.9
25 [Miss Niem 13,1 4.2 7.31 13.8 6.1 8.1 57.6
26 |Mr.Sonzai 11.8| 1.9| 5.9 1.8| - - 21.4
27 |¥iss Rasam-{ 15.8| 6.1| 7.0 9.1| 6.3| 13.7 58.0
28 iliss Nikgi 11.6| 4.1| 17.4] 3.4 3.2) - 39.7
29 !Miss Supin B.6 - 9.9 8.1 4,5 15.1 46.2
30 |Miss Tongd-§{ - - 17.87 - - 15.1 17.8
ang

31 lMr.Boonchai| - - - - y.2|l - L.2

Total 409.31112.81383.71215,1}168.41313.4}11,602.7
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Table~16. Questionnaire Form ( S8ericultural farmer jin pilot Village )

Person engaging in sericulture:
Head of household:
Name( )
Sex ( Man, Woman )
hge ( YiNo. of family ( )
Have you ever engsed in sericulture ? ( Yes, Yo )
1. Previous situation before engaged 18 sericulture 7
(1) Motive to engage in sericulture
a) Suggested by other person; b) Because of loan;
¢) Suggested by the Government; d) Other, concretely
(2) What kind of crops have you cultivated before engasged in
sericulture?
a) Rice; b) Cassava; c)Other main crop;
How was your livelihood before engsged in sericulture ?
a) Good; b)Fair; ¢} Bad
(3} How large ares are you cultivating ? (About rai)

(4) How many heads of buffaloes, cattles or pigs have you ?

2, Bituation sice engaged in sericculture? ( st present )

(1) Have you got any loan from the government or other source

as you have engaged in sericulture ? {Roughly Baht)
(2) For what have you spent such money ?

a2} Mulberry field rai; b) Rearing room rooms;

c) Other

(3) Have you been trained in sericulture at the Korat Centre?

a) Yes ; D) No
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If you said yes;

(i) How many days? days; (ii) When?

a) Was sericultural technique difficult for

Honth ’ Year

you ?

(1) Yes ¢ (ii) Not so ; (i1i) No answer

b) Have you still kept 1t in mind ?

{i) Yes ; (ii) Mo {iii) No answer

(4) How do you think sericulture {cocoon production)
(i) Difficult ; (ii) ERasy ; (1ii) Not
{iv) Other
(5) How many times have you reared in this year ?
(i) Times ; (ii) Cocoon crop kg
(6)Which idea have you about your sericulture ?
{i) Increase ; (i3) Maintain the present
(iii) Decrease ; (iv) Suspend
{a) Reason of increase
(b) Reason of decrezse
(7) VWhat hapgened to you livelihood since engaged in
(i) Improved 3 (ii) Wo change ; (111}
(8) Do you know the Korat Centre and Sub-centres?

(1) Yes (i1) Ne
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Table-17. Questionnaire Form ( Non sericultural farmer in Pilot Village )

Bead of household:

Name: ( )
hge @ ( ¥; No.of family; ¢ )
1, How many rai are your cultivated area ? { rai)

2. What kind of cops are you cultivated ?
Rice s Cassava :Other
3. How much is your income by kind of crops per year ?

L. How many heads of buffaloes, cattles or pigs have you ?

5. What kind of crops are you dependeding on to ge income ?
6. What is the most difficult problem in managing agriculture ?
7. Have you ever engaged in sericulture ?
Yeas No
8. Have you any idea to engage in sericulture ?

Yes No
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Fig. 5. Map of Sericultural Research and Training Centre,

Korat
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Main Building
Rearing Room

S1lkworm Research Room

Bgr Refrigerator

Power House

Pebraine Inspection Room
5ilk Reeling House
Boiler Room

Mul.Fd. Maintenance Room
Chemicals Warehouse
Mulberry Sapling Shed
12. Well

13, Water Tank

14, Water Tower

15. Rearing Toal Yashing Place

OO0 N v o
.

e
O
o

16. Meteorological Observatory
17. Garage

13, Lavatory

19. Trainee Dormitory

20. Residence

21. ‘Vorkshop

22. hAcid Treatment Room

23. Compost Shed

2h. Lecture House

25. Rearing Tool Storerocom
26. Silk Reeling Storersom
27. Water Purification Tower
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Table-20. The staff, including workers, of the Sericultural
Research and Training Centre

1st Sept. 1977

4
Section |Japanese Officer Permanent‘ Temporary
expert worker | worker ;
1 (
Chief 1 1 i i
i
General 2 1 2 .
affairs t
Moricul- 1 4 2 22
ture
Silkworm 1 I L
rearing
Training {1) 2 1 -
Breeding 1 6 I 8
Silkworm
egg 1 7 1 8
production
Pathology 1 L 1 -
Silk 1 6 2 1z
reeling
Refrigerator 1 8 2
& Machinery
Total 72{1) 37 20 58

( ) : Concurrently served.
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Table-22. List of Donated Machinery and Materials

‘ R
r_wyear 1,000 yen®

Sum

Destination (kinds)

1969 i 68,368 : For the Centre {rearing machinery, machi-
E nery for paihological research, refriger-
l ators of silkworm e¢ggs, machinery for
mulberry cultivation, vehicles)
11970 409 : For the Centre {(reeling machines,
{carry-over)
machines for mulberry cultivation, books)
1970 : 55,270 . For Sub-centres {refrigerators of silk-
‘ worm eggs)
1971 H 2,824 : For the Centre supplements to (reeling
(carry-over)
machines, machines for mulberry culti-
vation, and refrigerators of silkworm eggs)
1971 49,858 : For the Centre (trenchers of back-hoe type,
: supplements to donated machinery and
i materials)
T For Sub-centres {rearing machinery and
materials, refrigerators of silkworm eggs)
1972 49,377 For the Centre (reeling machines, machine

ery for engineering and iron works,
vehicles)

For Sub-centres (rearing machinery and
materials, refrigerators of silkworm eggs)
For sericultural farmers groups (machinery
and materials for cooperative rearing of

young silkworms)
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1973

55,000 }| For the Centre (supplements to agricultural

machinery, reeling machines, fertilizers,

. books)

For Sub-centres (machinery and materials

for silkworm rearing, refrigerators of silk-

worm eggs)

For sericultural farmers groups (machinery
and materials for cooperative rearing of

young silkworms, fertilizers)

197y

i 57,000

For the Centre (machinery and materials

for engineering and iron works)

For Sub-centres (apparatus for pebrine in-
spection, vehicles, machinery and materi-

als for communications)

For pilot villages (rearing tools, fertilizers,
machirery and materials for mulberry

cultivation)

1975

!ou1,192

For the Centre (agricultural machines,
supplements to reeling machines, ferti-
lizers, audio-visual aids)

For dSub-centres (machinery and materials
for eilkworm rearing)

For pllot villages {machinery and materlals

for silkworm rearing, fertilizers)

—134—




Year Sum Destination znd kinds
1,330yen

1976 46,762 { For the Centre (supplements to agricultural
machinery, reeling machines, supply fixtures
fo fertilizers, pathology, silkworm egg, and

. breeding: sericultural tools, etc.)
For Sub-centres (machinery and materials
for gilkworm rearing, fertilizers)
For pilot villages (machinery and materials
for silkworm rearing, fertilizers)
1977 1?gi02? For the Centre {Agricultural machinery,
a

reeling machines, fertilizers, audio-visual
aids, fixtures for experiment and office
use, rearing tools)

For Sub-centres (apparatus for pebrine ins-
pection, machinery and materials for silk-
worm rearing, fertilizers)

For pilot viltlages (machinery and materisls

for silkworm rearing, fertilizers)
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Table-23 Raw silk production plan and results in Thaliland

1. Target in Fiver Year Plan: 50 ton

Month Product in Import ; Total
Thailand i

January L ke f 3,884 kgé o
February 4,548

March 9,709

April 1,240 600 1,840
May 586 6,919 7,505
June 1,480 7,485 8,965
July 2,109 4,20% 6,314
August 1,602 10,183 11,785
Sept. 840 4,728 8,568
Cct., 1,204 2,388 3,592
Nov. 1,950 2,400 L, 350
Dec, 1,769 3,000 4,769
January 1,640 3,900 5,540
February 1,775 2,880 L,655
March 1,511 3,600 5,111
Total 17,706 52,288 69,994

Note: Import Regulation

Implementation

: on April 12, 1976

: Start on March 4, 1976



2, Product of warp sillk (1977)

(Unit:kg)

May June! July} Aug.; Total

Chul Thai Silk (Petchaboon) - 4 230 1 720 { 440 ¢ 1,390

Someap Thai Silk {Xorat) 99 | 105 | 170 28 402

Pairoj Thai S5ilk (Rayong) 134 - | 100 | 150 284

Chaya Business and Agricul- 30 56 - - 86
ture {Chumporn)

Total 263 391 990 618 2,262

(Sources) Dapartment of Industry Promotion

THLI Silk Promotion Board
THATI Silk Association

Seminar on Silk Marketing
(Oriental Hotel 20 Sept. 1
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Table-24, Polyvoltine Silkworm Kearing in Thailand

Year Province Farmer Mulberry Raw Silk
(Familieg) (Rai) (kg)

1970 16 335,352 188,963 479,380
1971 16 397,803 233,990 LL3,114
1972 25 380,708 233,352 498,640
1573 27 457,774 264,668 571,584
1974 0 431,906 322,913 705,861
1975 30 455,103 335,365 637,109
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Table-25 Plan of silkworm egg production applied to
10 USOM Settlements for the year 1977 - 1978

(March 1977)

Year
mBnth 1977 ; 1978 rotal
Sub- Terms : ota
Centre June August‘October_January
Khon Kaen|Batches of d
Hakitate 130 130 ¢ 230 f 230 720
Sheets of
BEES .
produced 160 | 160 200 300 920
Udon Batches of
Hakitate 300 350 400 350 : 1,400
Sheets of _
! eges \
produced X 380 400 530 450 | 1,820
Mukdaharn!Batches of |
Hakitate 130" 230 180 120 710
Sheets of 5
esgs 1
produced 230 300 230 150 910
Ubal Batches of
Hakitate 120 230 120 120 590
Sheets of
eEEs
produced 150 300 150 150 750
Total Batches of
Hakitate 750 940 G630 8201 3,420
Sheets of
eggs
produced 920 1,220 1,210) 1,050 4,400
Note: Domestic silkworm eggs for 4 rearings.

Imported silkworm eggs for 2 rearings,
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Table-26., Financial inalysis and Plan (USLID)
1. Production/Renenue Relationships
The following tables based on the present design of the
project provide background in considering the economic, marketing,
and financial implications of the projects.
Per farmer:
Yulberry asrea I rai
Leaf production @ 1,053 kg/rai/yr.) 4,212kg/yr.
Cocoon production (6 cycles ®39kg/cy (1) 234ke/yr.
No. of boxes of eggs (6 cycles & 2/cycle) 12 Boxes/yr.
Fermer revenue @ B 50/kg. with 10% losses) #10,530/yr.
Total Project (with 10% losees)

lst yr. 2nd yr. 3rd yr. Lth yr. 5th yr.
Production (kg.) 63,180 126,360 189,540 252,720 315,900

Revenue 3,159 6,318 9,477 12,636 15,795
(B 1,000 @ B50/kg.)

Warp yarn

Production (kg.) 7,897.5 15,795 23,692.5 31,590 39,487,5
Potel value (2) 4,748.5 9,477 14,215.5 18,954 23,692.5

(1) Ranges from 34 to 44 kg./cycle, i.e. + 15%

(2) Includes value added by reelers which is approximately
1/3 of the total value according to Mathan Keport.
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Table-29 List of Survey Miscion on the Cooperation Project

for the Developument of Thai Sericulture

lName of Survey Mis-

5100 vatch 'of members

Term of Dis- !Leader and No,

Remarks

July Z-fug.8, $ISHIKURA and

tJapanese Survey Mis
4 members

sion on the Agricul|1968
tural Develorment

Cooperation in Thai
:land : :

H
.
.

tJapanese Survey MSigoy y8 1ar 10, : OHMURA and
s1on on the Imple-~ 1969 4 members
mentation of Coope~ :

ration in the Deve-
lopment of Thai Se-
riculture H

:Signed the lst
Record of Dis-

cussion

r
i
|
1

:Japanese Guidance ;Feb.26~Mar,18,:X0IWAI and
Team on the Coope~ {1970 3 members
ration Project for
the Development of
Thai Sericulture

'

, for 1969
" for 1970 :Nov.9-23,1970 :NIKI and
. & members
" for 1971  |Dec.11-25,1971} FUKUDA and | ‘
(1st) 2 members
" for 1971 Feb.27~ilar.9, FUKUDA and iSigned the 2ng
(2nd) 1972 2 members Record of Dig-
cussion
" for 1972 tMar.22-4pr.11, *4SHINO and
1973 4 members
" for 1973 be.E}-Mar.lS, ITO and
1673 4, members
Japanese svaluation{hov.1~15,1974 'HA”AMA and
Mission of the Deve 3 members

lopment of Thai Se~
riculture for 197

Signed the 3rd Re-~
cord of Discussion
(JICA Bangkok Office)

Japanese Consulta-
tion Team on the

Cooperation Project
for the Development
of Thai Sericulture

SUGTHARA and

Aug.25-5ep.6,
1975 % members

—144—



Jzpanese Guidance |Nov.30-Dec.6, JHAZAMA and 3
Team on the Coope- |1976 members
ration Project for
the Development of
Thai Sericulture

Japanese EvaluationjSep.l5-0c¢t.7, {MORI and 5
Team on Thal Seri- [1977 members
cultural Develop-~
ment Cooperation
Project
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Table-30, List of Publications on the Cooperation Project
for the Development of Thai Sericulture

4

Name of Publications

Month of
Publication

Publisher

:Report of the Japanese Survey
lission on Agricultural Deve-
lopment Cooperation in Thai-
land

Report of the Japanese Survey
Mission on the Implementation
of Covperation in the Deve-~
lopment of Thai Sericulture

Pebrine Disease of Silkworm

Keport of Jaganese Guidance
Team on the Looperation Pro-
Jject for the Development of
Thal Sericulture for 1970

It

for 1971

for 1972

Bulletin of the Thai Sericul-~
tural Research and Training
Centre No.l

No.z

"

No.3

Silkworm Rearing Technies in
the Tropics

List of Donated Machinery and
Jaterials on the Development
Cooperation Project for Thai
Sericulture

Business Report on the Coope-
ration in the Development of

Thai Sericulture

(September 1969-December
1973)

Bulletin of the Thai Sericul-~
tural Research and Praining
Centre, No.i

December 1968 ¢

March 1969

Marech 1971
June 1971

May 1972
Jane 1973
June 1971

December 1972

Lugust 1973
March 1973 1

March 1973

January 1974

May 1974

Overéeas Technical

———

Cooperation Agency

!
1
i
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Japan International

Team on the Sericultural Cooperation Agency

Cooperation Development in
Thailand for 1973 |

Report of Japanese Guldance IAugust 1974

Summary Report on the Techni-{January 1975 : 1
cal Cooperation Project for

the Sericultural Development |

in Thailand for 1974 |
Bulletin of the Thai Sericul-:May 1975 !
tural Research and Training
Centre, No.5

Report of Japanese Consulta- {September 1975 "
tion Team on the Cooperation
Project for the Development
of Thal Sericulture

Report on the Sericultural November 1975 v
Management on the Coopera-
tion Project for the Deve-
lopment of Thai Sericulture

Bulletin of the Thai Beri- May 1976 "
cultural Resesrch and
Training Centre, No.6
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Fig.~6. SERICULTURE & SILK DEVELOPMENT
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